Canadian Board for Harmonized Construction Codes

Proposed Change 1775

1775

Submit a comment

Code Reference(s): NBC20 Div.B 1.1.3.1. (first printing)
NBC20 Div.B Appendix C (first printing)
Subject: Structural Design (Part 9)
Title: Seismic Hazard Values for the Design of Part 9
Buildings
Related Proposed PCF 1475
Change(s):

This change could potentially affect the following topic areas:

Division A

Division C

Building operations
Small Buildings

Fire Protection

Accessibility

Building Envelope

Heating, Ventilating and Air
Conditioning

Division B

Design and Construction
Housing

Large Buildings
Occupant safety in use
Structural Requirements
Energy Efficiency
Plumbing

Construction and Demolition
Sites

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 9 could increase the risk of structural failure
or insufficiency beyond the acceptable level established for the NBC 2020 and

compromise the safety of Canadians.

Additionally, the current NBC 2020 seismic values in Table C-3 are based on 2015
seismic hazards, which differs from the 2020 seismic hazards used for design of Part 4
buildings, resulting in two seismic hazard data sets used in Canada. This can cause
confusion for code users and authorities having jurisdiction.
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Justification

The proposed change replaces the 2015 seismic hazard values, S5(0.2), in Table C-3 of
the NBC 2020 with the seismic design parameter, Smax- Smax is derived from the 2020
seismic hazard values, which are used to design buildings under Part 4 of the NBC
2020. As such, the proposed change will ensure that a single set of seismic hazard
values, based on current knowledge of seismic hazards across the country, are used for
the design of both Part 4 and Part 9 buildings.

Updating the seismic hazard values in Table C-3 to reflect current knowledge is
necessary to establish compatibility with modern seismic hazard maps used in building
codes in the United States and other jurisdictions; and to account for:

¢ new knowledge about active faults near Victoria, BC,

e new data on past Cascadia great earthquakes, which slightly increase the
earthquake occurrence rate, and

e 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 2020.

PROPOSED CHANGE

[1.1.3.1.] 1.1.3.1. Climatic and Seismic Values

Note A-1.1.3.1.(4) Seismic Values.

Figure A-1.1.3.1.(4) illustrates how to determine the seismic hazard values to be used
in the application of the Part 4 and Part 9 seismic provisions.

Figure [A-1.1.3.1.(4)] A-1.1.3.1.(4)

Determining seismic hazard values for use in Part 4 and Part 9
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Seismic Hazard Values
for Use with NBC 2020,

Are the values
provided by the

Are the values
provided by the
AHJ?

Yes Use AHJ values

No No
4 Y
Refer to Appendix C Refer to Appendix C

Are the site's latitude
and longitude among
the locations listed
on NPARCH?

Is the location listed
in Table C-37

Yes—J’

Yes Use AHJ values

Use the values on NPARC Y
(refer to the 2020 NBC Use the values in
No Seismic Hazard Tool® for No Table C-3

)

additional information)

Y

Refer to the values on the
Earthquakes Canada website!® by
selecting “2015" from the “Building

code year” pull-down menu

Y

Determine the appropriate
values using the 2020 NBC
Seismic Hazard Tool®

EGOZAZ0A

Notes to Figure A-1.1.3.1.(4):

(1) The abbreviations used in the figure have the following meanings:
AHJ = authority having jurisdiction
NPARC = NRC Publications Archive

(2) See also the section entitled “Seismic Hazard for Part 4” in Appendix C.
(3) See also the section entitled “Seismic Hazard for Part 9” in Appendix C.
(4) The seismic hazard values available on NPARC at https://doi.org/10.4224/nqzr-dz38 were

generated from the 2020 National Building Code of Canada Seismic Hazard Tool. This subset

of values on NPARC is provided as a static, archival record for Code users.

(5) The 2020 National Building Code of Canada Seismic Hazard Tool is available at
https://doi.org/10.23687/b1bd3cf0-0672-47f4-8bfa-290ae75fde9b.
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(6) Refer to the =

for Part 9” in Appendix C.

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.

Seismic Hazard for Part 9

Table C-3 lists the seismic hazard values to be used in the application of the
prescriptive requirements in Part 9 relating to lateral loads due to earthquake {these

| | | listedin Table C-3 of the NBC 2015)_S | |

locations not listed in Table C-3, the seismic hazard values to be used can be

determined using the 2020 National Building Code of Canada Seismic Hazard Tool
https://doi.org/10.23687/b1bd3cf0-0672-47f4-8bfa-290ae75fde9b).

The Tool provides seismic hazard values for any site in Canada based on the following
information:
e Latitude and longitude of the site’s location: Seismic hazard values can be
appreciably different for localities across a large locale. Therefore, applying the

same seismic hazard value to a large geographic area could result in buildings
being over-designed or under-designed.

» Site designation in terms of Site Class, Xs, where S is the Site Class (see
Sentence 4.1.8.4.(3)).

The procedure to determine the seismic design parameter, Sy, for a site is as follows:

Go to the 2020 National Building Code of Canada Seismic Hazard Tool
https://doi.org/10.23687/b1bd3cf0-0672-47f4-8bfa-290ae75fde9db).

Select “Site Class (Xg)” as the site designation.

Select the appropriate Site Class (A, B, C, D or E).

Enter the latitude and longitude of the site’s location manually, or determine
the latitude and longitude from an address or current location.
Click “Obtain Seismic Hazard Values.” The following values are needed to
determine Syt S5(0.2,Xg) and S,(0.5,Xs).
Determine S(0.2,Xg) in accordance with Sentence 4.1.8.4.(6):
S(0.2,Xs) = 55(0.2,Xs) or 55(0.5,Xs), whichever is greater
7. Determine S(0.5,Xs) in accordance with Sentence 4.1.8.4.(6):
S(0.5,Xg) = S5(0.5,Xs)

(o

ol

o
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8. Determine Spay:

S = (2/3)S(0.2,Xs) or S(0.5,Xg), whichever is greater
9. Round Sg., to three significant digits.
In cases where the Site Class is determined in accordance with Sentence 4.1.8.4.(3),

Smay is calculated for the determined Site Class. In cases where the Site Class is

unknown, Spay must be calculated for each of Site Classes A, B, C, D and E, by
repeating Steps 1 to 9, and the highest value of S5, among all the Site Classes used
for design.

Example

Consider a site in Strathmore, Alberta, a location not listed in Table C-3. The latitude
and longitude of Strathmore are 51.040 and —113.402, respectively. In this example,
the Site Class is determined by a geotechnical investigation to be Site Class C.

Using the 2020 National Building Code of Canada Seismic Hazard Tool (Step 1), select

“Site Class (Xs)" as the site designation (Step 2). Select "C” as the Site Class (Step 3).
Under “Location,” enter the latitude, 51.040, and longitude, —113.402, and then click
“Set coordinates” (Step 4). Click “Obtain Seismic Hazard Values” to obtain the values

for S5(0.2,Xc) and S5(0.5,Xc), which are 0.191 and 0.125, respectively (Step 5).

Next, determine S(0.2,Xc) as follows (Step 6):
S(0.2,Xc) = S5(0.2,Xc) or S55(0.5,Xc), whichever is greater
S(0.2,Xc) = 0.191 or 0.125, whichever is greater
S(0.2,X¢) = 0.191

Now, determine S(0.5,Xc) as follows (Step 7):
S(0.5,Xc) = S5(0.5,Xc
S(0.5,Xc) = 0.125

Finally, determine Syay for Site Class C as follows (Step 8):
Smax = (2/3)S(0.2,Xc) or S(0.5,Xc), whichever is greater
Smax = 0.127333 or 0.125, whichever is greater
Smax = 0.127 (rounded to three significant digits according to Step 9)

If the Site Class is unknown, this procedure is repeated to determine Sy, for each of
Site Classes A, B, C, D and E. For Strathmore, the resulting values of S5, are as
follows: 0.071 for Site Class A, 0.097 for Site Class B, 0.127 for Site Class C, 0.213 for

Site Class D, and 0.254 for Site Class E. The highest value is selected as Sgay for
unknown Site Class: 0.254.

Table [C-3] C-3
Seismic Design BataParameter, Sy, for Selected Locations in Canada ferPart9
Design
Province and Location  Sgyay for Unknown Smax According to Site Class
Site Class
A B C D E
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British Columbia

100 Mile House 0.283 0.0661 0.084 0.144 0.239 0.283
Abbotsford 1.07 0.381 0.473 0.742 1.01 1.07
Agassiz 0.802  0.25 0.313 0.507 0.729 0.802
Alberni 1.62 0.573 0.74 1.25 1.57 1.62
Ashcroft 0.389 0.098 0.123 0.209 0.335 0.389
Bamfield 2.27 0.919 1.18 1.92 2.23 27
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Beatton River

Bella Bella 0.585 0.126 0.169 0.312 0.501 0.585
Bella Coola 0.417 0.0887 0.117 0.22 0.355 0.417
Burns Lake 0.214 0.0475 0.0596 0.107 0.179 0.214
Cache Creek 0.381 0.0953 0.12 0.204 0.327 0.381
Campbell River 1.14 0.346 0.452 0.789 1.07 1.14
Carmi 0.298 0.0693 0.0867 0.153 0.251 0.298
Castlegar 0.252 0.0592 0.076 0.124 0.211 0.252
Chetwynd 0.334 0.0867 0.115 0.174 0.286 0.334
Chilliwack 0.887 0.294 0.367 0.583  0.82 0.887
Comox 1.27 0.408 0.53 0.912 1.21  1.27
Courtenay 1.29 0.415 0.538 0.926 1.22 1.29
Cranbrook 0.321 0.0713 0.0933 0.158 0.269 0.321
Crescent Valley 0.252 0.0589 0.076 0.124 0.211 0.252
Crofton 1.75 0.667 0.813 1.32 1.7 1.75
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Dawson Creek

Dease Lake 0.342 0.0648 0.0895 0.173 0.289 0.342
Dog Creek 0.338 0.08 0.101 0.177 0.287 0.338
Duncan 186 0.713 0.867 142 1.81 1.86
Elko 0.39 0.09 0.117 0.197 0.33 0.39
Fernie 0.404 0.104 0.137 0.21 0.345 0.404
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Fort Nelson 0.284 0.0753 0.103 0.144 0.239 0.284
Fort St. John 0.27 0.076 0.104 0.138 0.229 0.27
Glacier 0.356 0.094 0.123 0.184 0.303 0.356
Golden 0.425 0.126 0.164 0.239 0.369 0.425
Gold River 1.73 0.6 0.776 1.31 1.66 1.73
Grand Forks 0.272 0.0641 0.0807 0.138 0.229 0.272
Greenwood 0.283 0.0662 0.0833 0.144 0.238 0.283
Hope 0.672 0.197 0.246 0.405 0.601 0.672
Jordan River 2.31 0.902 1.15 1.90 2.27 2.31
Kamloops 0.304 0.0707 0.0887 0.157 0.257 0.304
Kaslo 0.271 0.0615 0.08 0.132 0.226 0.271
Kelowna 0.302 0.07 0.088 0.155 0.255 0.302
Kimberley 0.311 0.0707 0.0927 0.153 0.261 0.311
Kitimat Plant 0.456 0.091 0.123 0.233 0.385 0.456
Kitimat Townsite 0.456 0.091 0.123 0.233 0.385 0.456
Ladysmith 1.7 0.636 0.773 1.28 1.65 1.7
Langford 2.07 0.887 1.09 1.74 2.06 2.07
Lillooet 0.503 0.147 0.187 0.289 0.442 0.503
Lytton 0.532 0.155 0.196 0.309 0.469 0.532
Mackenzie 0.314 0.0773 0.101 0.162 0.268 0.314
Masset 1.56 0.491 0.605 1.05 1.44 1.56
McBride 0.396 0.116 0.151 0.222 0.343 0.396
McLeod Lake 0.295 0.0707 0.092  0.15 0.251 0.295

Merritt 0.423 0.108 0.136 0.23 0.364 0.423
Mission City 1.01 0.354 0.439 0.692 0.949 1.01
Montrose 0.251 0.059 0.0753 0.124 0.21 0.251
Nakusp 0.259 0.0599 0.0773 0.127 0.216 0.259
Nanaimo 1.55 0.571 0.7 1.15 1.5 1.55
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Nelson 0.255 0.0587 0.076 0.124 0.213 0.255
Ocean Falls 0.503 0.106 0.141 0.264 0.428 0.503
Osoyoos 0.365 0.0867 0.109 0.192 0.311 0.365
Parksville 1.46 0.509 0.638 1.08 141 1.46
Penticton 0.337 0.078 0.098 0.175 0.285 0.337
Port Alberni 1.66 0.594 0.768 1.29 1.61 1.66
Port Alice 1.86 0.84 1.06 1.64 185 1.86
Port Hardy 1.29 0.372 0.486 0.853 1.18 1.29
Port McNeill 1.31 0.385 0.504 0.878 1.21  1.31
Port Renfrew 2.32 0.923 1.18 1.94 2.28 2.32
Powell River 1.08 0.343 0.43 0.75 1.02 1.08
Prince George 0.234 0.0497 0.0644 0.114 0.195 0.234
Prince Rupert 0.684 0.149 0.199 0.367 0.587 0.684
Princeton 0.492 0.135 0.171 0.278 0.43 0.492
Qualicum Beach 1.45 0.496 0.633 1.08 1.39 1.45
Queen Charlotte City 2.52 1.05 1.28 2.03 2.45 2.52

Quesnel 0.225 0.0475 0.0605 0.111 0.188 0.225
Revelstoke 0.275 0.0634 0.082 0.135 0.23 0.275
Salmon Arm 0.264 0.0618 0.0787 0.132 0.222 0.264
Sandspit 2.2 0.833 1.02 1.68 2.11 2.2
Sechelt 1.25 0.455 0.559 0.9 1 1.25
Sidney 185 0.74 0907 144 1.81 1.85
Smithers 0.236 0.0516 0.0645 0.118 0.197 0.236
Smith River 0.859 0.339 0.439 0.598 0.807 0.859
Sooke 221 0.873 1.07 1.78 2.17 2.21
Squamish 0.963 0.334 0.415 0.659 0.903 0.963
Stewart 0.427 0.0828 0.113 0.217 0.361 0.427
Tahsis 1.97 0.807 1 1.62 1.93 1.97
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Taylor
Terrace
Tofino
Trail

Ucluelet

Vancouver Region

Burnaby (Simon
Fraser Univ.)

Cloverdale

Haney

Ladner
Langley
New Westminster

North Vancouver

Richmond

Surrey (88 Ave &
156 St.)

Vancouver (City
Hall)

Vancouver

(Granville St. &
41st Ave)

West Vancouver

Vernon

Victoria Region

Victoria

Victoria (Gonzales

Hts)
Victoria (Mt Tolmie)

Whistler

1775

0.267 0.0753 0.103 0.137 0.226 0.267
0.406 0.08 0.107 0.205 0.342 0.406
2.25 0.903 1.16 1.89 2.2 2.25
0.252 0.0594 0.076 0.125 0.21 0.252
2.3 0.936 1.21 1.96 2.26 2.3
1.14 0.416 0.513 0.806 1.08 1.14
1.18 0.434 0.535 0.839 1.13 1.18
1.06 0.378 0.467 0.736 1l 1.06
1.34 0.504 0.618 0.971 1.29 1.34
1.15 0.419 0.517 0.812 1.09 1.15
1.18 0.433 0.533 0.837 1.12  1.18
1.17 0.429 0.529 0.831 1.11 1.17
1.29 0.479 0.589 0.924 1.23 1.29
1.17 0.427 0.525 0.824 111 1.17
1.24 0.458 0.563 0.884 1.18 1.24
1.26 0.466 0.573 0.899 1.2 1.26
1.2 0.441 0.544 0.855 1.14 1.2
0.273 0.0639 0.0807 0.138 0.23 0.273
2.01 0.86 1.06 1.68 2 201
1.99 0.853 1.05 1.66 1.98 1.99
1.96 0.82 1.01 1.6 1.94 1.96
0.748 0.239 0.301 0.478 0.684 0.748
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White Rock 1.27 0.471 0.579 0.907 1.21 1.27
Williams Lake 0.274 0.064 0.0813 0.14 0.231 0.274
Youbou 1.92 0.707 0.9 15 187 1.92
Alberta
Athabasca 0.151 0.0407 0.0578 0.074 0.13 0.151
Banff 0.451 0.135 0.177 0.255 0.394 0.451
Barrhead 0.198 0.0611 0.086 0.108 0.169 0.198
Beaverlodge 0.276 0.0753 0.103 0.14 0.234 0.276
Brooks 0.21 0.0631 0.0887 0.111 0.178 0.21
Calgary 0.317 0.0873 0.118 0.164 0.268 0.317
Campsie 0.205 0.0643 0.09 0.113 0.175 0.205
Camrose 0.182 0.0537 0.076 0.096 0.155 0.182
Canmore 0.45 0.135 0.177 0.255 0.392 0.45
Cardston 0.449 0.125 0.166 0.241 0.387 0.449
Claresholm 0.366 0.105 0.141 0.197 0.312 0.366
Cold Lake 0.121 0.0314 0.0445 0.0575 0.104 0.121
Coleman 0.455 0.133 0.174 0.251 0.395 0.455
Coronation 0.159 0.0429 0.0608 0.078 0.136 0.159
Cowle 0.46 0.135 0.177 0.254 0.4 0.46
Drumheller 0.214 0.0654 0.0913 0.115 0.181 0.214
Edmonton 0.189 0.0572 0.0807 0.101 0.161 0.189
Edson 0.286 0.078 0.107 0.144 0.241 0.286
Embarras Portage 0.113 0.0301 0.0424 0.0547 0.0969 0.113
Fairview 0.223 0.0707 0.098 0.123 0.19 0.223
Fort Macleod 0.381 0.108 0.143 0.203 0.326 0.381
Fort McMurray 0.118 0.0311 0.044 0.0568 0.102 0.118
Fort Saskatchewan 0.173 0.0493 0.0693 0.0887 0.147 0.173
Fort Vermilion 0.135 0.0349 0.0494 0.0642 0.116 0.135
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Grande Prairie 0.256 0.072 0.0993 0.13 0.216 0.256
Habay 0.163 0.0429 0.0606 0.078 0.14 0.163
Hardisty 0.148 0.0393 0.0559 0.072 0.127 0.148
High River 0.344 0.098 0.131 0.184 0.292 0.344
Hinton 0.444 0.135 0.177 0.253 0.387 0.444
Jasper 0.456 0.135 0.177 0.256 0.398 0.456
Keg River 0.159 0.0424 0.0601 0.0773 0.137 0.159
Lac La Biche 0.134 0.0354 0.0502 0.0647 0.115 0.134
Lacombe 0.224 0.0673 0.094 0.119 0.189 0.224
Lethbridge 0.294 0.0747 0.102 0.145 0.246 0.294
Manning 0.177 0.0495 0.07 0.0893 0.151 0.177
Medicine Hat 0.178 0.0471 0.0667 0.0853 0.151 0.178
Peace River 0.196 0.0593 0.0833 0.105 0.168 0.196
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Pincher Creek

Ranfurly 0.145 0.0387 0.0549 0.0707 0.124 0.145
Red Deer 0.231 0.068 0.0947 0.121 0.196 0.231
Rocky Mountain 0.301 0.084 0.114 0.156 0.254 0.301
House

Slave Lake 0.165 0.0455 0.0644 0.082 0.141 0.165
Stettler 0.197 0.0609 0.0853 0.108 0.168 0.197
Stony Plain 0.206 0.0645 0.0907 0.114 0.176 0.206
Suffield 0.194 0.0547 0.0773 0.0973 0.164 0.194
Taber 0.246 0.0667 0.0927 0.12 0.206 0.246
Turner Valley 0.407 0.123 0.163 0.231 0.351 0.407
Valleyview 0.229 0.07 0.098 0.123 0.195 0.229
Vegreville 0.15 0.0404 0.0573 0.0733 0.128 0.15
Vermilion 0.135 0.0353 0.0501 0.0645 0.116 0.135
Wagner 0.167 0.0464 0.0655 0.084 0.143 0.167
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Wainwright 0.141 0.0367 0.0523 0.0673 0.121 0.141
Wetaskiwin 0.203 0.0635 0.0893 0.112 0.173 0.203
Whitecourt 0.226 0.0693 0.0967 0.122 0.192 0.226
Wimborne 0.234 0.068 0.0947 0.121 0.197 0.234
Saskatchewan
Assiniboia 0.253 0.0813 0.115 0.143 0.218 0.253
Battrum 0.157 0.0393 0.0567 0.0738 0.135 0.157
Biggar 0.136 0.0334 0.0479 0.0638 0.117 0.136
Broadview 0.174 0.0473 0.0673 0.086 0.15 0.174
Dafoe 0.146 0.0371 0.0531 0.0687 0.125 0.146
Dundurn 0.143 0.0355 0.0508 0.0671 0.123 0.143
Estevan 0.237 0.0753 0.107 0.133 0.204 0.237
Hudson Bay 0.121 0.0312 0.0443 0.0572 0.104 0.121
Humboldt 0.136 0.0342 0.0489 0.0641 0.117 0.136
Island Falls 0.106 0.0298 0.042 0.0541 0.0911 0.106
Kamsack 0.135 0.0344 0.0492 0.0636 0.116 0.135
Kindersley 0.143 0.0353 0.0505 0.067 0.122 0.143
Lloydminster 0.128 0.0327 0.0465 0.0605 0.111 0.128
Maple Creek 0.161 0.0405 0.0582 0.0755 0.138 0.161
Meadow Lake 0.118 0.0307 0.0435 0.0561 0.101 0.118
Melfort 0.125 0.0318 0.0453 0.0589 0.108 0.125
Melville 0.16 0.042 0.0601 0.0773 0.137 0.16
Moose Jaw 0.206 0.0589 0.084 0.106 0.177 0.206
Nipawin 0.119 0.0308 0.0437 0.0564 0.102 0.119
North Battleford 0.129 0.032 0.0457 0.0607 0.111 0.129
Prince Albert 0.123 0.0312 0.0443 0.0579 0.106 0.123
Qu'Appelle 0.193 0.0549 0.078 0.0993 0.167 0.193
Regina 0.21 0.0613 0.0873 0.11 0.18 0.21
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Rosetown 0.143 0.0351 0.0504 0.067 0.123 0.143
Saskatoon 0.137 0.0339 0.0485 0.0644 0.118 0.137
Scott 0.133 0.0329 0.0471 0.0627 0.115 0.133
Strasbourg 0.171 0.0452 0.0647 0.0827 0.146 0.171
Swift Current 0.168 0.0432 0.0621 0.0793 0.145 0.168
Uranium City 0.105 0.0294 0.0414 0.0533 0.0903 0.105
Weyburn 0.285 0.105 0.149 0.181 0.245 0.285
Yorkton 0.147 0.0379 0.0543 0.07 0.126 0.147
Manitoba
Beausejour 0.109 0.0308 0.0435 0.056 0.0936 0.109
Boissevain 0.133 0.0345 0.0492 0.0633 0.114 0.133
Brandon 0.131 0.0338 0.0483 0.0622 0.113 0.131
Churchill 0.106 0.0298 0.0421 0.0542 0.0913 0.106
Dauphin 0.125 0.0321 0.0458 0.059 0.108 0.125
Flin Flon 0.107 0.0298 0.0421 0.0542 0.092 0.107
Island Lake 0.109 0.0303 0.0427 0.0551 0.0939 0.109
Lac du Bonnet 0.111 0.0314 0.0444 0.0571 0.0955 0.111
Lynn Lake 0.106 0.0298 0.0421 0.0541 0.0912 0.106
Morden 0.111 0.0297 0.042 0.0542 0.0951 0.111
Neepawa 0.124 0.0322 0.0459 0.0591 0.107 0.124
Pine Falls 0.111 0.0313 0.0442 0.0569 0.0956 0.111
Portage la Prairie 0.114 0.0303 0.043 0.0554 0.0981 0.114
Rivers 0.134 0.0345 0.0494 0.0636 0.115 0.134
Sandilands 0.106 0.0304 0.0428 0.0551 0.0911 0.106
Selkirk 0.108 0.0305 0.0431 0.0555 0.0929 0.108
Split Lake 0.106 0.0298 0.0421 0.0541 0.091 0.106
Steinbach 0.106 0.0302 0.0426 0.0549 0.091 0.106
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Swan River 0.124 0.0318 0.0453 0.0585 0.107 0.124
The Pas 0.11 0.03 0.0424 0.0546 0.0948 0.11
Thompson 0.106 0.0298 0.0421 0.0542 0.0914 0.106
Virden 0.147 0.0382 0.0547 0.07 0.126 0.147
Winnipeg 0.106 0.0302 0.0425 0.0548 0.0914 0.106
Ontario
Ailsa Craig 0.247 0.062 0.0893 0.118 0.213 0.247
Ajax 0.374 0.127 0.181 0.219 0.322 0.374
Alexandria 0.671 0.347 0.493 0.561 0.576 0.671
Alliston 0.306 0.076 0.111 0.147 0.264 0.306
Almonte 0.543 0.209 0.301 0.355 0.467 0.543
Armstrong 0.125 0.0358 0.0505 0.0648 0.108 0.125
Arnprior 0.556 0.227 0.325 0.381 0.478 0.556
Atikokan 0.125 0.0389 0.0547 0.07 0.108 0.125
Attawapiskat 0.144 0.042 0.0593 0.076 0.124 0.144
Aurora 0.33 0.0893 0.129 0.163 0.283 0.33
Bancroft 0.411 0.111 0.162 0.207 0.353 0.411
Barrie 0.314 0.076 0.111 0.151  0.27 0.314
Barriefield 0.429 0.119 0.174 0.219 0.368 0.429
Beaverton 0.335 0.0827 0.121 0.162 0.287 0.335
Belleville 0.4 0.115 0.168 0.206 0.344 0.4
Belmont 0.271 0.0733 0.106 0.133 0.233 0.271
Borden (CFB) 0.305 0.0747 0.109 0.146 0.263 0.305
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Bracebridge

Bradford 0.32 0.082 0.119 0.155 0.275 0.32
Brampton 0.335 0.101 0.145 0.178 0.288 0.335
Brantford 0.313 0.0953 0.135 0.167 0.27 0.313
Brighton 0.39 0.117 0.169 0.207 0.336 0.39
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Brockuville 0.513 0.174 0.252 0.303 0.44 0.513
Burk's Falls 0.37 0.101 0.147 0.186 0.319 0.37
Burlington 0.375 0.151 0.212 0.252 0.323 0.375
Cambridge 0.306 0.088 0.126 0.156 0.264 0.306
Campbellford 0.382 0.102 0.149 0.191 0.33 0.382
Cannington 0.339 0.0853 0.125 0.165 0.291 0.339
Carleton Place 0.532 0.193 0.279 0.333 0.457 0.532
Cavan 0.359 0.096 0.139 0.178 0.309 0.359
Centralia 0.247 0.0607 0.088 0.118 0.213 0.247
Chapleau 0.184 0.0436 0.0627 0.087 0.159 0.184
Chatham 0.248  0.07 0.1 0.125 0.214 0.248
Chesley 0.256 0.0602 0.0847 0.12 0.22 0.256
Clinton 0.24 0.0569 0.082 0.114 0.207 0.24
Coboconk 0.351 0.0873 0.128 0.171 0.302 0.351
Cobourg 0.379 0.115 0.167 0.203 0.327 0.379
Cochrane 0.313 0.124 0.173 0.207 0.27 0.313
Colborne 0.387 0.117 0.169 0.207 0.333 0.387
Collingwood 0.292 0.0695 0.1 0.139 0.251 0.292
Cornwall 0.665 0.345 049 0.557 0.571 0.665
Corunna 0.224 0.056 0.0807 0.106 0.192 0.224
Deep River 0.545 0.232 0.331 0.387 0.469 0.545
Deseronto 0.409 0.114 0.167 0.208 0.351 0.409
Dorchester 0.27 0.072 0.103 0.131 0.232 0.27
Dorion 0.117 0.0326 0.0461 0.0593 0.1 0.117
Dresden 0.242 0.0656 0.094 0.119 0.209 0.242
Dryden 0.134 0.0413 0.0581 0.074 0.115 0.134
Dundalk 0.284 0.0677 0.0987 0.136 0.244 0.284
Dunnville 0.36 0.133 0.188 0.225 0.309 0.36
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Durham
Dutton
Earlton
Edison
Elliot Lake
Elmvale
Embro
Englehart
Espanola

Exeter
Fenelon Falls
Eergus
Forest

Fort Erie

Fort Erie (Ridgeway)

Fort Frances
Gananogue
Geraldton
Glencoe
Goderich
Gore Bay
Graham

Gravenhurst

(Muskoka Airport)
Grimsby
Guelph

Guthrie

Haileybury

1775

0.262 0.0727 0.104 0.131 0.225 0.262
0.369 0.118 0.169 0.206 0.317 0.369
0.13 0.0399 0.0562 0.072 0.112 0.13
0.21 0.0494 0.0687 0.0988 0.181 0.21
0.307 0.0735 0.107 0.147 0.265 0.307
0.274 0.072 0.104 0.133 0.235 0.274
0.248 0.0588 0.084 0.118 0.214 0.248
0.246 0.0597 0.0867 0.117 0.212 0.246
0.35 0.0873 0.128 0.171 0.301 0.35
0.291 0.0753 0.108 0.141 0.251 0.291
0.232 0.0571 0.0827 0.11 0.2 0.232
0.118 0.0365 0.0513 0.0655 0.102 0.118
0.121 0.0321 0.0457 0.0588 0.104 0.121
0.252 0.068 0.0973 0.123 0.217 0.252
0.233 0.0549 0.0773 0.11 0.2 0.233
0.215 0.0503 0.0693 0.101 0.184 0.215
0.13 0.0402 0.0565 0.072 0.112 0.13
0.394 0.167 0.234 0.277 0.339 0.394
0.304 0.0847 0.121 0.151 0.262 0.304

0.4 0.136 0.195 0.235 0.344 0.4
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Haldimand 0.348 0.124 0.175 0.211 0.299 0.348
(Caledonia)

Haldimand 0.324 0.102 0.145 0.178 0.279 0.324
(Hagersville)

Haliburton 0.379 0.098 0.144 0.188 0.327 0.379
Halton Hills 0.325 0.0953 0.136 0.168 0.279 0.325
(Georgetown)

Hamilton 0.37 0.148 0.207 0.247 0.319 0.37
Hanover 0.258 0.0608 0.086 0.122 0.222 0.258
Hastings 0.377 0.1 0.146 0.187 0.325 0.377
Hawkesbury 0.64 0.301 0.431 0.495 0.55 0.64
Hearst 0.169 0.0431 0.0615 0.0799 0.145 0.169
Honey Harbour 0.315 0.0755 0.11 0.151 0.271 0.315
Hornepayne 0.148 0.0367 0.0523 0.0701 0.128 0.148
Huntsville 0.362 0.094 0.137 0.179 0.311 0.362
Ingersoll 0.276 0.074 0.107 0.135 0.238 0.276
Iroquois Falls 0.313 0.113 0.159 0.192 0.27 0.313

Jellicoe 0.12 0.0323 0.0458 0.0589 0.103 0.12
Kapuskasing 0.219 0.0637 0.09 0.113 0.189 0.219
Kemptville 0.582 0.248 0.356 0.415 0.501 0.582
Kenora 0.121 0.036 0.0507 0.0649 0.104 0.121
Killaloe 0.491 0.172 0.249 0.297 0.423 0.491
Kincardine 0.234 0.055 0.076 0.11 0.201 0.234
Kingston 0.428 0.118 0.174 0.219 0.368 0.428
Kinmount 0.361 0.0907 0.133 0.177 0.311 0.361
Kirkland Lake 0.335 0.103 0.147 0.181 0.288 0.335
Kitchener 0.291 0.078 0.113 0.142 0.251 0.291
Kitchenuhmaykoosib / 0.111 0.0305 0.0432 0.0556 0.0951 0.111
Big Trout Lake

Lakefield 0.366 0.0933 0.137 0.18 0.315 0.366
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Lansdowne House 0.118 0.0318 0.0451 0.058 0.101 0.118
Leamington 0.246 0.0707 0.101 0.127 0.212 0.246
Lindsay 0.349 0.0887 0.13 0.171 0.3 0.349
Lion's Head 0.254 0.0597 0.0827 0.12 0.219 0.254
Listowel 0.264 0.0631 0.0913 0.125 0.226 0.264
London 0.264 0.0693 0.1 0.128 0.227 0.264
Lucan 0.252 0.0632 0.0913  0.12 0.217 0.252
Maitland 0.526 0.187 0.271 0.323 0.451 0.526
Markdale 0.274 0.0647 0.092 0.13 0.235 0.274
Markham 0.354 0.11 0.157 0.192 0.305 0.354
Martin 0.131 0.0407 0.0573 0.0727 0.113 0.131
Matheson 0.309 0.0973 0.139 0.171 0.266 0.309
Mattawa 0.547 0.258 0.365 0.423  0.47 0.547
Midland 0.31 0.0741 0.107 0.148 0.267 0.31
Milton 0.344 0.114 0.162 0.196 0.295 0.344
Milverton 0.267 0.0653 0.0947 0.127 0.229 0.267
Minden 0.364 0.0913 0.135 0.178 0.313 0.364
Mississauga 0.361 0.127 0.18 0.217 0.311 0.361
Mississauga (Lester 0.351 0.115 0.163 0.197 0.301 0.351
B. Pearson Int'l

Airport)

Mississauga (Port 0.374 0.141 0.198 0.237 0.322 0.374
Credit)

Mitchell 0.255 0.062 0.09 0.121 0.22 0.255
Moosonee 0.177 0.0478 0.068 0.0867 0.152 0.177
Morrisburg 0.638 0.321 0.457 0.522 0.548 0.638
Mount Forest 0.271 0.0644 0.0933 0.129 0.233 0.271
Nakina 0.122 0.0322 0.0458 0.0589 0.105 0.122
Nanticoke (Jarvis) 0.314 0.0947 0.135 0.166 0.27 0.314
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Nanticoke (Port 0.303 0.0887 0.126 0.157 0.261 0.303
Dover)
Napanee 0.412 0.113 0.166 0.209 0.354 0.412
Newcastle 0.373 0.117 0.167 0.203 0.321 0.373
Newcastle 0.372 0.117 0.168 0.205 0.321 0.372
(Bowmanville)
New Liskeard 0.393 0.131 0.189 0.228 0.338 0.393
Newmarket 0.327 0.0867 0.125 0.16 0.281 0.327
Niagara Falls 0.41 0.177 0.248 0.292 0.352 0.41
North Bay 0.431 0.149 0.212 0.255 0.371 0.431
Norwood 0.376 0.098 0.143 0.186 0.324 0.376
Oakuville 0.377 0.147 0.207 0.247 0.325 0.377
Orangeville 0.3 0.0767 0.111 0.145 0.258 0.3
Orillia 0.327 0.0787 0.116 0.157  0.28 0.327
Oshawa 0.371 0.119 0.171 0.207 0.32 0.371
Ottawa (Metropolitan)
Ottawa (Barrhaven) 0.589 0.255 0.365 0.425 0.508 0.589
Ottawa (City Hall 0.6 0.264 0.377 0.439 0.517 0.6
Ottawa (Kanata) 0.576 0.242 0.347 0.406 0.496 0.576
Ottawa (M-C Int'l 0.602 0.269 0.384 0.445 0.519 0.602

Airport)

Ottawa (Orléans) 0.616 0.283 0.404 0.466 0.53 0.616
Owen Sound 0.264 0.062 0.0867 0.124 0.226 0.264
Pagwa River 0.137 0.0346 0.0493 0.0646 0.118 0.137
Paris 0.304 0.088 0.126 0.156 0.262 0.304
Parkhill 0.242 0.0601 0.0867 0.115 0.209 0.242
Parry Sound 0.322 0.0787 0.115 0.155 0.277 0.322
Pelham (Fonthill) 0.4 0.171  0.24 0.283 0.344 0.4
Pembroke 0.546 0.227 0.325 0.381 0.469 0.546
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Penetanguishene 0.309 0.0738 0.107 0.147 0.266 0.309
Perth 0.491 0.155 0.226 0.273 0.423 0.491
Petawawa 0.542 0.227 0.323 0.379 0.466 0.542
Peterborough 0.363 0.0947 0.138 0.179 0.312 0.363
Petrolia 0.233 0.0595 0.086 0.112 0.201 0.233
Pickering (Dunbarton) 0.375 0.13 0.185 0.223 0.324 0.375
Picton 0.398 0.113 0.164 0.203 0.342 0.398
Plattsville 0.286 0.0767 0.11  0.14 0.246 0.286
Point Alexander 0.545 0.233 0.332 0.388 0.468 0.545
Port Burwell 0.283 0.0813 0.116 0.145 0.244 0.283
Port Colborne 0.391 0.164 0.23 0.273 0.337 0.391
Port Elgin 0.243 0.0571 0.0787 0.114 0.209 0.243
Port Hope 0.377 0.116 0.167 0.203 0.325 0.377
Port Perry 0.347 0.0947 0.137 0.173 0.298 0.347
Port Stanley 0.271 0.076 0.109 0.137 0.233 0.271
Prescott 0.557 0.225 0.323 0.379 0.479 0.557
Princeton 0.293 0.0813 0.117 0.145 0.252 0.293
Raith 0.125 0.0379 0.0533 0.068 0.107 0.125
Rayside-Balfour 0.284 0.0707 0.103 0.137 0.245 0.284
(Chelmsford)

Red Lake 0.129 0.0388 0.0547 0.07 0.111 0.129
Renfrew 0.54 0.214 0.307 0.362 0.464 0.54
Richmond Hill 0.341 0.101 0.144 0.177 0.293 0.341
Rockland 0.629 0.299 0.427 0.491  0.54 0.629
Sarnia 0.223 0.0551 0.0793 0.106 0.192 0.223
Sault Ste. Marie 0.16 0.0377 0.0528 0.0753 0.138 0.16
Schreiber 0.118 0.0317 0.0449 0.0578 0.101 0.118
Seaforth 0.246 0.0586 0.0847 0.117 0.212 0.246

Last modified: 2023-02-17
Page: 21/59



Canadian Board for Harmonized Construction Codes 1775

Shelburne 0
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Sioux Lookout

Smiths Falls 0.512 0.171 0.247 0.298 0.439 0.512
Smithville 0.391 0.165 0.231 0.273 0.336 0.391
Smooth Rock Falls 0.288 0.111 0.154 0.186 0.248 0.288
Southampton 0.244 0.0573 0.0793 0.115 0.21 0.244
South River 0.386 0.111 0.161 0.198 0.333 0.386
St. Catharines 0.408 0.175 0.245 0.289 0.35 0.408
St. Marys 0.262 0.0661 0.0953 0.125 0.225 0.262
St. Thomas 0.269 0.074 0.106 0.133 0.231 0.269
Stratford 0.268 0.0673 0.0973 0.128 0.23 0.268
Strathroy 0.249 0.0646 0.0933  0.12 0.215 0.249
Sturgeon Falls 0.381 0.117 0.167 0.204 0.329 0.381
Sudbury 0.297 0.0753 0.109 0.144 0.256 0.297
Sundridge 0.38 0.107 0.156 0.194 0.328 0.38
Tavistock 0.274 0.0707 0.102 0.132 0.236 0.274
Temagami 0.417 0.146 0.208 0.25 0.357 0.417
Thamesford 0.271 0.0713 0.103 0.131 0.233 0.271
Thedford 0.236 0.0581 0.084 0.112 0.203 0.236
Thunder Bay 0.116 0.0339 0.0477 0.0613 0.0999 0.116
Tillsonburg 0.284 0.0787 0.113 0.141 0.244 0.284
Timmins 0.268 0.0767 0.109 0.137 0.23 0.268
Timmins (Porcupine) 0.28 0.0847 0.121 0.149 0.241 0.28
Toronto Metropolitan
Region

Etobicoke 0.352 0.115 0.163 0.198 0.303 0.352
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North York 0.357 0.117 0.166 0.201 0.307 0.357

Scarborough 0.37 0.128 0.182 0.22 0.319 0.37

Toronto (City Hall) 0.381 0.144 0.203 0.243 0.328 0.381
Trenton 0.394 0.115 0.167 0.205 0.339 0.394
Trout Creek 0.399 0.121 0.175 0.213 0.343 0.399
Uxbridge 0.341 0.092 0.133 0.169 0.293 0.341
Vaughan 0.339 0.102 0.145 0.179 0.291 0.339
(Woodbridge)
Vittoria 0.298 0.086 0.123 0.153 0.257 0.298
Walkerton 0.253 0.0596 0.084 0.119 0.218 0.253
Wallaceburg 0.235 0.0624 0.09 0.113 0.202 0.235
Waterloo 0.288 0.076  0.11  0.14 0.248 0.288
Watford 0.24 0.0613 0.0887 0.115 0.207 0.24
Wawa 0.15 0.0362 0.0517 0.0709 0.129 0.15
Welland 0.398 0.169 0.237 0.28 0.342 0.398
West Lorne 0.261 0.0733 0.105 0.131 0.224 0.261
Whitby 0.374 0.125 0.179 0.216 0.322 0.374

Whitby (Brooklin)
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White River 0.142 0.0348 0.0497 0.0668 0.122 0.142
Wiarton 0.256 0.0601 0.0833 0.12  0.22 0.256
Windsor 0.227 0.0615 0.0887 0.112 0.195 0.227
Wingham 0.247 0.0582 0.0827 0.116 0.213 0.247
Woodstock 0.281 0.0753 0.109 0.137 0.242 0.281
Wyoming 0.232 0.0583 0.084 0.111 0.199 0.232
Quebec
Acton Vale 0.554 0.179 0.261 0.315 0.477 0.554
Alma 0.771 0.459 0.651 0.72 0.699 0.771
Amos 0.324 0.0774 0.112 0.155 0.278 0.324
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Asbestos 0.535 0.155 0.229 0.285 0.46 0.535
Aylmer 0.587 0.251 0.36 0.42 0.506 0.587
Baie-Comeau 0.573 0.241 0.345 0.403 0.494 0.573
Baie-Saint-Paul 1.41 0.92 1.31 1.41 134 1.12
Beauport 0.693 0.322 0.464 0.533 0.596 0.693
Bedford 0.592 0.238 0.343 0.401 0.51 0.592
Beloeil 0.642 0.303 0.432 0.495 0.551 0.642
Brome 0.539 0.169 0.248 0.299 0.463 0.539
Brossard 0.67 0.343 0.487 0.553 0.575 0.67
Buckingham 0.62 0.291 0.415 0.478 0.533 0.62
Campbell's Bay 0.561 0.234 0.335 0.392 0.483 0.561
Chambly 0.653 0.321 0.457 0.522 0.561 0.653
Coaticook 0.512 0.147 0.218 0.269  0.44 0.512
Contrecoeur 0.63 0.281 0.401 0.463 0.541 0.63
Cowansville 0.556 0.189 0.275 0.329 0.479 0.556
Deux-Montagnes 0.676 0.349 0.495 0.563 0.581 0.676

Dolbeau 0.623 0.289 0.412 0.474 0.536 0.623
Drummondyville 0.568 0.192  0.28 0.335 0.489 0.568
Farnham 0.595 0.239 0.343 0.403 0.513 0.595
Fort-Coulonge 0.56 0.234 0.335 0.392 0.481 0.56
Gagnon 0.253 0.0592 0.078 0.118 0.218 0.253
Gaspe 0.368 0.094 0.137 0.181 0.317 0.368
Gatineau 0.603 0.266 0.381 0.443 0.519 0.603
Gracefield 0.582 0.256 0.367 0.427 0.501 0.582
Granby 0.558 0.187 0.273 0.327  0.48 0.558
Harrington Harbour 0.204 0.0487 0.0693 0.0973 0.176 0.204
Havre-Saint-Pierre 0.371 0.135 0.191 0.229 0.319 0.371
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Hull 0.596 0.26 0.371 0.433 0.514 0.596
Iberville 0.645 0.309 0.44 0.504 0.553 0.645
Inukjuak 0.142 0.038 0.054 0.0693 0.122 0.142
Joliette 0.623 0.277 0.395 0.457 0.536 0.623
Kuujjuag 0.201 0.0471 0.0648 0.0943 0.173 0.201
Kuujjuarapik 0.117 0.0315 0.0446 0.0575 0.1 0.117
Lachute 0.646 0.305 0.437 0.501 0.554 0.646
Lac-Mégantic 0.519 0.148 0.219 0.271 0.445 0.519
La Malbaie 1.53 1 1.43 1.53 1.47 1.2
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La Pocatiere

La Tuque 0.545 0.157 0.235 0.29 0.468 0.545
Lennoxville 0.518 0.145 0.215 0.27 0.444 0.518
Lery 0.679 0.353 0.502 0.569 0.584 0.679
Loretteville 0.684 0.315 0.454 0.523 0.588 0.684
Louiseville 0.597 0.233 0.335 0.395 0.515 0.597
Magog 0.521 0.149 0.221 0.275 0.446 0.521
Malartic 0.363 0.0947 0.138 0.179 0.312 0.363
Maniwaki 0.58 0.257 0.368 0.428 0.5 0.58
Masson 0.624 0.296 0.422 0.485 0.537 0.624
Matane 0.582 0.258 0.367 0.427 0.502 0.582
Mont-Joli 0.612 0.261 0.374 0.437 0.527 0.612
Mont-Laurier 0.576 0.251 0.359 0.418 0.496 0.576
Montmagny 0.767 0.392 0.565 0.639 0.66 0.767

Montréal Region
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Montréal (City Hall)
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Canadian Board for Harmonized Construction Codes 1775

Montréal-Est 0.669 0.341 0.484 0.551 0.575 0.669
Montréal-Nord 0.673 0.346 0.491 0.557 0.578 0.673
Outremont 0.675 0.348 0.495 0.561 0.58 0.675
Pierrefonds 0.678 0.351 0.499 0.566 0.582 0.678
Sainte-Anne-de- 0.679 0.353 0.501 0.569 0.584 0.679
Bellevue
Saint-Lambert 0.671 0.344 0.488 0.555 0.576 0.671
Saint-Laurent 0.676 0.35 0.497 0.564 0.581 0.676
Verdun 0.674 0.348 0.494 0.561 0.579 0.674
Nicolet (Gentilly) 0.608 0.235 0.34 0.399 0.524 0.608
Nitcheguon 0.17 0.0396 0.0519 0.0792 0.146 0.17
Noranda 0.337 0.09 0.131 0.166 0.289 0.337
Percé 0.355 0.0864 0.126 0.172 0.305 0.355
Pincourt 0.679 0.353 0.502 0.569 0.584 0.679
Plessisville 0.574 0.185 0.271 0.326 0.494 0.574
Port-Cartier 0.479 0.187 0.267 0.315 0.413 0.479
Puvirnitug 0.195 0.0615 0.0867 0.109 0.168 0.195
Québec City Region
Ancienne-Lorette 0.676 0.307 0.442 0.509 0.581 0.676
Lévis 0.682 0.31 0.447 0.515 0.586 0.682
Québec 0.682 0.311 0.448 0.516 0.586 0.682
Sainte-Foy 0.678 0.308 0.444 0.511 0.583 0.678
Sillery 0.677 0.306 0.441 0.509 0.582 0.677
Richmond 0.535 0.157 0.232 0.287 0.46 0.535
Rimouski 0.63 0.263 0.381 0.445 0.541 0.63
Riviere-du-Loup 0.987 0.633 0.907 0.987 0.942 0.921
Roberval 0.708 0.397 0.562 0.631 0.609 0.708
Rock Island 0.516  0.15 0.222 0.273 0.442 0.516

Last modified: 2023-02-17
Page: 26/59



Canadian Board for Harmonized Construction Codes 1775

Rosemere 0.672 0.344 0.489 0.555 0.578 0.672
Rouyn 0.339 0.0907 0.132 0.168 0.291 0.339
Saguenay 0.794 0.467 0.667 0.74 0.719 0.794
Saguenay (Bagotville 0.807 0.479 0.687 0.753 0.737 0.807
Saguenay (Jonquiére) 0.795 0.472 0.673 0.747 0.725 0.795
Saguenay 0.795 0.473 0.673 0.747 0.726 0.795
(Kénogami)

Sainte-Agathe-des- 0.604 0.262 0.375 0.436 0.52 0.604
Monts

Saint-Eustache 0.674 0.346 0.492 0.559 0.579 0.674
Saint-Félicien 0.636 0.303 0.431 0.495 0.546 0.636
Saint-Georges-de- 0.844 0.498 0.713 0.793 0.782 0.844
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Saint-Hubert-de- 0.696 0.3 0.437 0.506 0.599 0.696
Riviere-du-Loup

Saint-Hyacinthe 0.595 0.231 0.333 0.391 0.513 0.595
Saint-Jean-sur- 0.647 0.313 0.445 0.509 0.556 0.647

Richelieu
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Saint-Jérome

Saint-Jovite 0.599 0.26 0.373 0.434 0.516 0.599
Saint-Lazare / 0.677 0.351 0.499 0.566 0.582 0.677
Hudson

Saint-Nicolas 0.664 0.293 0.423 0.489 0.57 0.664
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Senneterre 0.351 0.0844 0.169 0.302 0.351
Sept-iles 0.452 0.171 0.243  0.29 0.389 0.452
Shawinigan 0.585 0.209 0.303 0.361 0.504 0.585
Shawville 0.561 0.233 0.333 0.391 0.482 0.561
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Canadian Board for Harmonized Construction Codes 1775

Sherbrooke 0.52 0.146 0.217 0.272 0.446 0.52
Sorel 0.609 0.251 0.359 0.42 0.525 0.609
Sutton 0.541 0.173 0.253 0.305 0.464 0.541
Tadoussac 0.798 0.428 0.617 0.693 0.691 0.798
Témiscaming 0.7 0.449 0.631 0.7 0.651 0.676
Terrebonne 0.669 0.341 0.483  0.55 0.575 0.669
Thetford Mines 0.552 0.162 0.24 0.296 0.474 0.552
Thurso 0.624 0.292 0.417 0.48 0.537 0.624
Trois-Riviéres 0.603 0.235 0.339 0.398 0.52 0.603
Val-d'Or 0.371 0.0953 0.14 0.183 0.319 0.371
Varennes 0.662 0.333 0.473 0.539 0.569 0.662
Verchéres 0.65 0.313 0.445 0.51 0.558 0.65
Victoriaville 0.559 0.174 0.256 0.309 0.481 0.559
Ville-Marie 0.433 0.159 0.226 0.27 0.372 0.433
Wakefield 0.585 0.249 0.357 0.416 0.504 0.585
Waterloo 0.539 0.167 0.245 0.296 0.463 0.539
Windsor 0.527 0.15 0.222 0.278 0.452 0.527

New Brunswick

Alma 0.383 0.101 0.147 0.19 0.33 0.383
Bathurst 0.453 0.139 0.202 0.246 0.39 0.453
Boiestown 0.482 0.153 0.222 0.269 0.416 0.482
Campbellton 0.49 0.148 0.217 0.265 0.422 0.49
Edmundston 0.571  0.18 0.267 0.323 0.492 0.571
Fredericton 0.468 0.141 0.207 0.251 0.403 0.468

Gagetown 0.446 0.132 0.193 0.235 0.384 0.446
Grand Falls 0.543 0.173 0.253 0.305 0.466 0.543
Miramichi 0.444 0.136 0.197 0.239 0.382 0.444
Moncton .39 0.107 0.155 0.196 0.336 0.39
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Canadian Board for Harmonized Construction Codes 1775

Qromocto 0.46 0.139 0.203 0.247 0.397 0.46
Sackville 0.366 0.0953 0.139 0.182 0.315 0.366
Saint Andrews 0.753 0.489 0.687 0.753 0.7 0.714
Saint John 0.431 0.128 0.185 0.226 0.371 0.431
Shippagan 0.388 0.102 0.149 0.192 0.334 0.388
St. George 0.611 0.331 0.465 0.527 0.526 0.611
St. Stephen 0.673 0.432 0.603 0.673 0.625 0.67
Woodstock 0.497 0.147 0.216 0.263 0.428 0.497
Nova Scotia

Amherst 0.356 0.0893 0.13 0.174 0.306 0.356
Antigonish 0.317 0.0763 0.103 0.152 0.273 0.317
Bridgewater 0.337 0.0827 0.12 0.165 0.289 0.337
Canso 0.345 0.0846 0.119 0.169 0.296 0.345
Debert 0.33 0.0795 0.111 0.159 0.283 0.33
Digby 0.394  0.11 0.159 0.2 0.339 0.394
Greenwood (CFB) 0.363 0.0913 0.133 0.178 0.312 0.363
Halifax Region

Dartmouth 0.324 0.079 0.111 0.158 0.278 0.324

Halifax 0.324 0.0791 0.112 0.158 0.279 0.324
Kentville 0.351 0.0858 0.125 0.171 0.301 0.351
Liverpool 0.334 0.084 0.121 0.164 0.286 0.334
Lockeport 0.334 0.0853 0.124 0.165 0.286 0.334
Louisbourg 0.365 0.0898 0.129 0.179 0.314 0.365
Lunenburg 0.333 0.0815 0.118 0.162 0.286 0.333
New Glasgow 0.318 0.0763 0.103 0.152 0.274 0.318
North Sydney 0.342 0.0826 0.115 0.165 0.294 0.342
Pictou 0.318 0.0762 0.102 0.152 0.274 0.318
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Canadian Board for Harmonized Construction Codes 1775

Springhill 0.346 0.084 0.121 0.168 0.297 0.346
Stewiacke 0.326 0.079 0.109 0.158  0.28 0.326
Sydney 0.347 0.0843 0.118 0.168 0.298 0.347
Tatamagouche 0.326 0.0782 0.107 0.156 0.28 0.326
Truro 0.326 0.0786 0.109 0.157 0.28 0.326
Wolfville 0.347 0.0847 0.123 0.169 0.298 0.347
Yarmouth 0.363 0.0953 0.139 0.181 0.312 0.363

Prince Edward Island

Charlottetown 0.324 0.0774 0.106 0.155 0.278 0.324
Souris 0.308 0.0733 0.0967 0.147 0.266 0.308
Summerside 0.351  0.09 0.131 0.173 0.302 0.351
Newfoundland and Labrador

Argentia 0.342 0.082 0.111 0.164 0.294 0.342
Bonavista 0.278 0.066 0.0853 0.132 0.239 0.278
Buchans 0.261 0.0613 0.0773 0.123 0.224 0.261
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Cape Harrison

Cape Race 0.364 0.0887 0.124 0.177 0.313 0.364
Channel-Port aux 0.301 0.0715 0.0947 0.143 0.26 0.301
Basques

Corner Brook 0.249 0.0587 0.0747 0.118 0.215 0.249

Gander 0.265 0.0625 0.0793 0.125 0.228 0.265
Grand Bank 0.378 0.0922 0.131 0.184 0.326 0.378
Grand Falls 0.263 0.0618 0.078 0.124 0.226 0.263
Happy Valley-Goose 0.185 0.0437 0.0614 0.0874 0.159 0.185
Bay

Labrador City 0.186 0.0437 0.0589 0.0875 0.16 0.186
St. Anthony 0.211 0.0504 0.0707 0.101 0.181 0.211
Stephenville 0.261 0.0615 0.0793 0.123 0.224 0.261

Last modified: 2023-02-17
Page: 30/59



Canadian Board for Harmonized Construction Codes 1775

St. John's 0.313 0.0746 0.0987 0.149 0.269 0.313
Twin Falls 0.167 0.0392 0.0547 0.0784 0.143 0.167
Wabana 0.312 0.0744 0.098 0.149 0.269 0.312
Wabush 0.188 0.0441 0.0594 0.0882 0.162 0.188
Yukon
Aishihik 0.906 0.235 0.303 0.564 0.821 0.906
Dawson 0.787 0.245 0.311 0.513 0.721 0.787
Destruction Bay 2.69 1.47 1.89 2.69 2.69 2.08
Faro 0.515 0.141 0.18 0.294 0.452 0.515
Haines Junction 1.3 0.54 0.693 1.06 1.28 1.3
Snag 1.1 0.329 0.427 0.766 1.03 1.1
Teslin 0.567 0.148 0.19 0.322 0.498 0.567
Watson Lake 0.529 0.147 0.189 0.3 0.463 0.529

Whitehorse
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Northwest Territories

Aklavik 0.709 0.245 0.318 0.453 0.649 0.709
Behchok? / Rae-Edzo 0.116 0.0302 0.0424 0.0551 0.099 0.116
Echo Bay / Port 0.132 0.0331 0.0461 0.0629 0.112 0.132
Radium

Fort Good Hope 0.526 0.127 0.165 0.289 0.456 0.526
Fort McPherson 0.753 0.219 0.284 0.459 0.677 0.753
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Fort Providence

Fort Resolution 0.11 0.03 0.0422 0.0545 0.0945 0.11
Fort Simpson 0.326 0.0613 0.0825 0.157 0.271 0.326
Fort Smith 0.109 0.0297 0.0418 0.0539 0.0937 0.109
Hay River 0.118 0.0312 0.044 0.0569 0.101 0.118
Inuvik 0.553 0.153 0.199 0.312 0.485 0.553
Mould Bay 0.487 0.137 0.199 0.251  0.42 0.487
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Canadian Board for Harmonized Construction Codes 1775

Norman Wells 0.889 0.347 0.448 0.624 0.835 0.889
Tungsten 0.55 0.147 0.191 0.306 0.479 0.55
Ulukhaktok / Holman 0.136 0.0333 0.0471 0.0648 0.117 0.136
Wrigley 0.841 0.333 0.431 0.578 0.786 0.841
Yellowknife 0.108 0.0299 0.042 0.0543 0.0928 0.108
Nunavut

Alert 0.276 0.0867 0.123 0.152 0.237 0.276
Arctic Bay 0.352 0.0838 0.118 0.168 0.303 0.352
Arviat 0.123 0.0311 0.0441 0.0578 0.106 0.123
Baker Lake 0.184 0.0432 0.0624 0.0864 0.158 0.184
Eureka 0.439 0.115 0.168 0.22 0.377 0.439
Igluligaarjuk / 0.211 0.0523 0.076 0.0994 0.181 0.211
Chesterfield Inlet

Igaluit 0.263 0.0616 0.0853 0.123 0.226 0.263
Igaluktuuttiag / 0.15 0.0351 0.0502 0.0703 0.129 0.15
Cambridge Bay

Isachsen 0.695 0.218 0.325 0.393 0.598 0.695
Kangiginig / Rankin 0.173 0.0407 0.0588 0.0811 0.149 0.173
Inlet

Kanngigtugaapik / 0.626 0.219 0.322 0.383 0.538 0.626
Clyde River

Kugluktuk / 0.119 0.0329 0.046 0.0594 0.103 0.119
Coppermine

Nottingham Island 0.207 0.0634 0.09 0.113 0.178 0.207
Resolute 0.39 0.119 0.172 0.209 0.336 0.39
Resolution Island 0.445 0.138 0.201 0.244 0.383 0.445
Sallig / Coral Harbour 0.237 0.0646 0.0933 0.117 0.204 0.237

Seismic Desian i

Part 9
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Canadian Board for Harmonized Construction Codes 1775

100 Ml Boyse 04D
Albeksford 90
Agassiz 0.457
Aleerat e
Aeheraft 82108
Baormdeld 44
BooftonPdver 122
Bele—zala 4208
EeleCeola a2z
BorrsLolke L2005
CocheCreck L2105
CammpbelPher EOC
Carrnd S
Coctlegar 2420
Chhobesrpd ae
S 8528
Comex 8-685
e e 2-602
Crarpbresk e
Creseoptialle: 0120
Crefen ==
DowsenCreck OAED
Peaselalke 202
Deg-Creek 6172
Pneni I
Ele ehe s
Fernie 2224
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S e a4
EorrSitehna o-4E
Clacier 220z
Lolden 8262
Celd Pver 104
Crond-Forks 122
Greepwood 8136
Hepe 8262
Jdordan-ver 140
lorrleers 245
Kasle a2
kelewna 8143
rrbarkey e
Veimra i lant et
Laebsraith S e
Langford 132
Hheest 9-2es
Lyter 8202
Mackenzie 915
Meocook L2104
MeBrde el el
Mebocd Lales el e
Mo o2
Mentrose 8129
Malauze 042E
Mlosaimne =02

1775
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Nelsen 813
Decon-=lls 2220
Oseyees 8345
Perlelle 8047
Penticton L2-4ES
Do Allooend 2082
R Sl
PortHardy 0.700
Popeblail o071t
Dot Ponfeou 4
Powel-River 8595
PrineeCGesrge 042
Prince-Rupert 0246
Pemecken L8250
Suatiera-Beach 0 2:888
Sueen-Chorlete Ciy 162
Quesnel 0.105
Poselstele ]
Ealmen-lern 024
Eandepit 13+
Sechelt L0828
Sichaey 122
Sraitherss 2268
Srih-Peer L0105
Seocke =4
Seuoirich 2-5242
Seensrart b el
ohsis 135
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Taylor 0.143
Ferrace 8146
Fedre =4E
TFradt o128
Yelaelet 148
Someei e o ghe s
Burnaby{Simoen 0768
Frasor el
Cleverdale 0800
Haney 0.691
Ladner 8924
Langley 0F72

Flerarend 2825
Lopprenr L8 fove 0 2res
156-5t)

Mopesee i £-848
et

Vancouver 8863
{oramrtle S8

41st Ave)
West-Vancouver 8-818
MornenE ===
Victoria_Reai

Vietoria =L
Mietorie{Ceonzales 120
e

Victoria (Mt Tolmie) 1.29
Wikl 8422

Last modified: 2023-02-17
Page: 36/59



Canadian Board for Harmonized Construction Codes 1775

Wlhite Pock 2252
Willizestake 22236
Meowbow =0
Sloerks

fehebasea 28y
Beni jReie}
Bareaesd 4es
Eeoaverledeas oAEZ
Eresls o116
Calgary 6192
Carmpsie o113
Camrese 8-095
e o=2ze
Cordsten L=
Clerechels b
Coldlale 2855
eleraaa 0220
Leronation ehe i
Coudey 92e2
Drrpbeter et e}
Edrrenten L0102
Edson 8165
EmborrnsRertnee 00E2
e o2
EorrMosleoed 0225
ForehMaebrmmys BLRE2
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GrandePrairie 814+
Habay 0.068
Eordis 0-068
Hich Ri 0203
Hinten 8280
Jasper 0.287
Keg-River 0.067
oelo-Biske 2858
Lacombe 8127
Lethbridge 0.164
Manning 0.081
MedicireHat 8083
PogecPlver 2-008
Pipehe—Cresk 0284
Poeoeby e
Red-beer 813
Rocky-Mountain 0174
Hense
Slove-lale L85
Stetter 8169
Stony-Plain 0.115
Seickd £-000
Teber o-=4
SRt 0252
s o412s
Vegreville 0.069
Mossnities 4-0e0
Wagner 8-0+7
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Wedperpsiehe 0022
Wletngldvin  OA4E
Whleesw: 0425
Uheaberre 8133
Sadlkarenonen

ok 2255
Biggar 6-057
Erosckdey 857
Bafes 62
Dupduer L-0EL
Estevan 8129
HudsemBay 0655
ettt 2558
telepe Bl o0ss
Kamsaek 8-658
haelarslay 2068
Heyeabnster 205
MapleCeock L2080
Mezeewake LD05E
Melicr: aRal
Melbdle aRat=e}
MeoeseJaw 8-096
Nipawin 0-654
blopbh-Batthaford 2056
Pepee-fdber: B:BEE
QuAppelie 6-096
Regina 616+
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Rosetown 8-059
Soslateen £-0E2
Sz L-0E2
Srosheurs £-0-24
EvifeComent 288
Uranium-City 0.053
Bleydsies 21es
Yerkies 86z
Meonizeba

Beausejour 0.056
Beiscooia L-0EL
Brancer 8654
Chopebi 2852
Dauphin 0.055
A 2054
S 8655
lendlale 8-654
LoeduBeonnat 2-0E=
La-Lola L2052
Merdan 89652
rleocsows 2054
Dipo=olls L2-0E=
Port o Prairi 0054
Prres 8-058
Sandilends 555
Sl 9058
Sl bales 8652
Seefnbacn 2855
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e 8855
Thoeos 2-0=4
Fherapsen 2-0E2
Mipelen 8-bed
Winai 0054
Cmzzrie
Ailsa-Craig 0.095
Ajax 0-210
Aleseandea 2-5es
Adbictes o111
Adreae 0337
Lrrastrong 2-054
Arnprior 0371
Adilealean aRatete}
Alowapiciat 2074
Adrora 8138
Eaomeret 0151
Borde L2208
Barsrlefeld ez
Beaverton 8117
Bolewile 92e2
e (AR T
BordenCEEY e
Eracsbedge 81s
Bradford =22
Brorasien 258
EBrankferd 82EE
Erighton 8173
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Erecledte 8258
Bodderalle 0 2242
Burlingten 0.266
Carmbadee 4D
Carmpbelfosd 0244
Canningten 0122
CarletonPlace 06382
Cavan 8140
Ceoptrabz 9002
Zhapleaw L2-0°2-
Chatham 8112
Chesley a-bez
e -84
Sebeserlt 2120
Zekawrg AR Aol
Cochrane 822z
Zelzerre e e
Celimgeeed 0006
Corpeath 8-Lez
Coruhna 8087
DeepRiver  0.389
Beseronte 8158
Bereheostes D242
Serion 208
Drocden 2204
Eroeces B2
Btk 2807
Erpmastie 0222

1775
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Drpebaes 8888
Daion e
Eorlen 9e2
Edisen 8676
Elhsttake 8624
Elale (AR TaRR
Eeabes A
Englehart o375
Esoanela 2888
Becker L2000
Ferelonr=als et
Fergus 8115
Forest aRatees
R e =42
Eort Erie (Rid y  5.307
Fort-Frances 8-064
SRR e 2922
Leraldior 9057
Glencoe 81067
Coderch 908
GoreBay 0.071
Graham 86741
Coreveopborat a2
Lelmsleala Ll

Sk 2204
Guelph 0133
R 800
Haile e [amekRel
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Ealbdirrand 8215
{Caledonia)
Ealdirrand aTs e}
" He)
Eoliburten 122
EaltenHils 9ss
{Georgetowny
Eeatten 8268
Hanover 8-085
Hastings 0141
Hosadeosbine ]
Hegest ae el
HeonoyEarbenr o402
Herropayae 2-052
EepEsdie 80
Trgeesell 81s
IroguoisFalls 0.196
dellices L0-0E2
Yopuslasing S
Fermsballe 8428
oners 2-0e4
et 254
reordine 8076
Kiresten et
hpraenat ===
peleznd ke 2L
Kitehener 8122
KischepuhradossibL 0054
Big-Frout-Lake
Laleefiold 2228
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Leamington 0114
Lindsay 0126
LesctHezd 8028
Liskaseel 2802
Londen L2208
boeas 8007
Maitland 82e2
Marlezle 208
Maddrama 0482
Martn B2
Mathesen 8160
Moo 244E
Midlere (AR TaRR
Pilen ]
Pibeerten 280y
Mindeon o224
Missi 0210
Missi (Lest 0.193
E—PeorsentriEl

Atrport)

Missi (Por 0247
Credit)

Mizehell 2002
Meossopae 2208+
Merrichurg 2558
MountFerest 2802
Meldra 0-057
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Nanticoke(Port  0.144
Dover}

bogoree 2L
Neweastle 8186
Neweastle 03188
{Bowmanville)

Plowslishessd 5200
Newmarket 04132
Meagaratats 0 0224
Pleord-Ea D247
Nerwood 8136
2eledlle L0258
Srangevdtte 244E
] e
Oshawa 0192
Ottawa-{Metropolitan}

Alrporty

Ottawa{Orléansy 04724
Owen-Seund 8083
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Impact analysis

Since PCFs 1775 and 1475 are interdependent, a combined impact analysis is provided;
refer to the supporting document titled, “PCFs 1475 and 1775 on Lateral Loads:
Combined Impact Analysis.” This document includes a general impact analysis, which
describes how all locations are impacted by these PCFs, and a detailed impact analysis,
which for some locations demonstrates how the cost impact of applying the updated
seismic hazard values in PCF 1775 is reduced by applying the new proposed
prescriptive requirements for lateral loads in PCF 1475.

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.

Who is affected

Building officials, consultants, contractors and building owners.

Supporting Document(s)

PCFs 1475 and 1775 on Lateral Loads: Combined Impact Analysis
(nbc20_pcfs_1475_and_1775_combined_impact_analysis.pdf)

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

N/A
N/A
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Background

PCFs 1475 and 1775 were developed by the Joint Task Group on Lateral Loads to update the seismic
hazard values and the prescriptive provisions for lateral loads resistance for Part 9 construction.

The proposed seismic hazard parameters (Smax — derived from the 2020 seismic data referenced in Part
4) and the current hourly wind pressure (HWP) values in Table C-2 of Appendix C of the NBC 2020 are
used in the application of the requirements for the fastening of sheathing, anchorage of building frames,
joints in top plates, and in the design of bracing to resist lateral loads (i.e., wind and earthquake loads).

Subsection 9.23.13., Bracing to Resist Lateral Loads Due to Wind and Earthquake, lists three articles that
broadly categorize lateral loads as “Low to Moderate”, “High”, and “Extremely High”. Lateral load hazard
values are then more exactly applied to the requirements for braced wall length and construction.

Whereas the article for “Extremely High” directs code users to Part 4, the articles for “Low to Moderate”
and “High” direct code users to the same set of requirements for the construction and length of braced
walls. The only differences between the articles for “Low to Moderate” and “High” are with respect to
the number of storeys of various types of construction that are permitted to be supported by the lowest
exterior frame wall.

PCFs 1475 and 1775 on Lateral Loads 3
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General Impacts

While the Cost Analysis section below and Appendix D evaluates the impact of the PCFs on three
archetypes representative of common Part 9 construction in seven locations across Canada, this General
Impacts section describes how all locations in Canada are generally impacted by the PCFs. To further
supplement the general impacts, a visual representation of the impacts is available in Figure 1 - Graph of
impacts on all locations. There will be a steep learning curve for designers and buildings in the locations
that are currently exempt from lateral load bracing requirements. The prescriptive requirements in PCF
1475 were created because buildings in these locations are subject to wind or seismic loads that are
sufficiently high that some lateral bracing is deemed necessary. Once an AHJ, and local designers assess
requirements for their jurisdiction, they can apply these requirements in a streamlined manner.

Locations that maintain a Low to Moderate Wind and Seismic Forces Category

There are 520 locations that are currently exempt (in the NBC 2020) from lateral load bracing
requirements (refer to Appendix A and Figure 1, blue shading), but now would not be and would apply
the new prescriptive requirements in PCF 1475, which are proportionate to the severity of the expected
local wind and seismic hazards.

Locations from the cost analysis (refer to the Cost Analysis section and Appendix D for details) included
in this category are:

e Ottawa, ON
e Whitehorse, YT
e Winnipeg, MB

Locations that move into the High Wind and Seismic Forces Category

There are 96 locations that are currently exempt (in the NBC 2020) from lateral loads bracing
requirements (refer to Appendix B and Figure 1, orange shading), but now would not be and would
apply the new prescriptive requirements according to the severity of their local wind and seismic
hazards. As well, the lowest exterior framed walls for buildings in these locations are limited from
supporting more than one floor of heavy weight construction.

For 71 of the 96 locations, the new limit for lowest exterior framed walls supporting heavy weight
construction is due to the increase in seismic hazard values that are presented in PCF 1775.

For 25 of the 96 locations, the new limit for lowest exterior framed walls supporting heavy weight
construction is due to the lowering of the hourly wind pressure threshold (from 0.8 kPa to 0.6 kPa in
PCF 1475).

Locations from the cost analysis (refer to the Cost Analysis section and Appendix D for details) included
in this category are:

PCFs 1475 and 1775 on Lateral Loads 4
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e Montreal, QC
e Lethbridge, AB
e St.John's, NL

Locations that maintain a High Wind and Seismic Forces Category

In the NBC 2020, there are 63 locations that apply the requirements for high wind and seismic forces,
and 62 of these locations remain in this category (refer to Appendix C and Figure 1, green shading) with
no change to the limit of how many floors of heavy weight construction are permitted to be supported
by the lowest exterior framed wall. The other location (refer to Figure 1, red shading) is bumped to Part
4 because of the seismic hazard update in PCF 1775.

PCF 1475 expands the application of Part 9 and keeps 16 locations (refer to Figure 1, green shading)
from being bumped into Part 4 by the seismic hazard update in PCF 1775.

One location whose wind loads are beyond Part 9 application in the NBC 2020 remains beyond Part 9
application despite changes to thresholds in PCF 1475 (refer to Figure 1, red shading).

Although these locations are not impacted by the seismic hazard update in PCF 1775 or any of the
trigger threshold changes in PCF 1475, they will be impacted by the new prescriptive requirements for
lateral loads, which are more clearly laid out in the Cost Analysis section and Appendix D.

A location from the cost analysis (refer to the Cost Analysis section and Appendix D for details) included
in this category is:

e Victoria, BC

PCFs 1475 and 1775 on Lateral Loads
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Seismic and Wind Data per Location

1 location would be bumped into Part 4 to join one location that already applies Part 4 due to wind.

1-in-50 HWP (Wind)

520 locations
would now have
to design for
lateral loads
according to the
severity of their
local wind and
seismic hazards
(i.e. Ottawa,
Whitehorse,
Winnipeg)

62 locations maintain a high wind and seismic forces
category; 16 of these locations would be bumped to Part
4 design because of the seismic hazard update in PCF
1775, but the new prescriptive requirementsin PCF 1475
keep them in Part 9 (i.e. Victoria)

96 currently exempt
locations would now have
prescriptive requirements

for lateral loads, and certain

limits on building
construction (i.e., lowest
exterior frame walls would
be limited from supporting
more than one floor of
heavy weight construction).
(i.e. Montreal, Lethbridge,
St. John's)
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Figure 1: Graph of impacts on all locations
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Cost Analysis

Approach

The cost analysis looks at the cost difference between a base scenario (NBC 2020 provisions with Seismic
Values in Table C-3 of the NBC 2020) and two other scenarios (Scenario A: NBC 2020 lateral loads
provisions with updated seismic hazard values; and Scenario B: proposed lateral loads provisions with
updated seismic hazard values).

Several iterations of the impact analysis were completed using the seismic design parameters and hourly
wind pressures for 7 locations (Victoria, BC; Lethbridge AB, Ottawa, ON; , Winnipeg, Montréal, QC; St.
John’s, NL; and Whitehorse, YT). For each of these locations a duplex, stacked-town, and bungalow
archetype were used. The cost for various wall assemblies representing braced wall panels from the NBC
2020 and braced wall framing types included in the proposed change were costed using RS Means
Software. 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.

Results

The cost analysis found that, in general, there will be an increased cost in each of the locations analyzed
ranging from -0.01% to 0.45% (S -43.60 to $863.05) of the average building cost of a home (obtained
from Altus Group — 2022 Canadian Construction Cost Guide).

The cost analysis shows how the two types of changes within PCF 1475 affect the cost increase in
different ways. Scenario A evaluates how the increase in seismic hazards impacts construction costs,
which is seen in locations like Victoria, BC, which sees a construction cost increase ranging from 0.24%
to 1.15% ($1,242.73 to $2,955.67) (across the three archetypes). The increase in seismic hazard values
also push some locations like Montreal above the existing trigger which is why Montreal sees a
construction cost increase ranging from 0.4% to 0.76% ($1,095.89 to $1,525.99) across the archetypes.
The other five cities that were analyzed were not pushed above the existing lateral loads design triggers
and therefore do not see an increase in construction cost as a result of the updated seismic hazard
values.

PCF 1475 introduces new lateral loads design provisions which are more precise and therefore less
conservative than the existing provisions, so when Scenario B evaluates the construction cost increase of
updating the seismic hazard values in conjunction with the new lateral loads provisions we see a
softening of the increased construction cost for locations that required lateral loads design when
subjected to the updated seismic hazard values. Victoria goes from a cost increase range of 0.24% to
1.15% (51,242.73 to $2,955.67) in Scenario A to -0.01% to 0.25% ($-43.60 to $633.35) in Scenario B.
Montreal sees a similar softening of the cost increase when comparing Scenario A with Scenario B. The
other five cities that were analyzed saw an increase in construction cost ranging from 0.05% to 0.45%
(5165.10 to $863.05).
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PCF 1475 also includes a Simplified Approach for lateral loads design, which provides conservative
minimum braced wall lengths which is evidenced by the resulting construction cost increase of 0.62%
(51,230.03) compared to the 0.41% ($800.81) cost increase for that same location using the normal
lateral loads design approach.

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, with a difference in
construction cost increase range of 0.11% to 0.55% ($352.25 to $1,088.17) compared to that location’s
cost increase range of 0.05% to 0.41% ($165.10 to $800.81) when using typical exterior wall
construction.

A full summary of cost analysis results, including detailed code analysis and costing calculations can be
found in Appendix D.

Assumptions

e  Where Part 4 design is required, it is assumed that the wall lengths would be increased by 10%
and the cost of hiring a professional engineer was represented as a 1% additional to the
construction cost of the home.

e Where a city that was analyzed had several options for which braced wall panel assembly type
could be used, the weakest assembly was selected, unless other portions of that wall fagade
required another thickness of exterior sheathing, in which case the sheathing thickness dictated
the assembly selection.

e The Altus Group housing construction data did not include average prices for energy efficient
homes, so the analysis for an energy efficient home compares with the cost of normal
construction.

e 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).

Limitations

e This is a small subset of all the locations in Canada, so that same general conclusions above will
not necessarily apply everywhere.

e Three archetypes were analyzed and the Duplex and Townhome were selected because they
included an analysis of a party wall situation which is meant to represent how a Row House
could be impacted by PCF 1475.

e The analysis is limited to normal weight construction.

e The analysis does not examine the benefits of finding a Site Class of A, B, C or D.

e National averages material costs are used.

e To be consistent with the CCBFC Appendix G guidelines on impact analysis, this impact analysis
does not account for escalation costs (e.g., fluctuations in direct costs for wood materials).
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List of Benefits

1. More Flexibility — The existing NBC provisions set minimum braced wall panel length
requirements as a percentage of the total length of a wall that is designed as a braced wall
band. This means that builders can run into situations where the architectural layout of
interior walls does not leave enough wall length to accommodate the minimum braced wall
panel percentage length. PCF 1475 replaces the percentage approach with a variety of braced
wall panel types representing a range of strength values. This gives builders the flexibility to
choose a strong braced wall panel type if they have limited available interior wall length, and
they can choose a less strong panel type if there is a lot of available interior wall length.

2. More Flexibility — PCF 1475 introduces an appendix table that lists the strength factors for
each of the braced wall panel compliance options, which make a simple and clear reference
point for the alternative solutions.

3. More Flexibility — PCF 1475 gives builders the opportunity to use the actual building site’s soil
class when determining the design seismic conditions, which may allow them to use
construction details that are more cost effective.

4. Reduced Undue Conservatism — The existing NBC provisions for lateral loads lists one set of
minimum percentage lengths for braced wall panels that applies to the entire range of
applicable seismic and wind hazard values, meaning locations with a hazard value near the
low-end of the range will have overly conservative construction requirements. PCF 1475
divides the seismic and wind ranges into eight and six segments respectively and lists
minimum braced wall panel length requirements for each of them, meaning the requirements
are specific to the hazard level thereby reducing the undue conservatism. PCF 1475 also
introduces the consideration for the factors that affect lateral loads on a building (i.e. weight,
shape, snow load, wind exposure, etc.), which contributes to a prescriptive solution that more
specifically reflects the expected loads.

5. Reduced Undue Conservatism — The existing NBC provisions require higher seismic and wind
locations to have braced wall bands spaced not more than 7.6 m apart which means if the
building is 9 m deep then it must have three braced wall bands constructed of braced wall
panels. PCF 1475 expands the maximum distance between braced wall bands to 10.6 m for all
locations, which means that a 9 m deep building will now only require two braced wall bands
and save the costs from the additional braced wall band.

6. Increased Inclusivity — PCF 1475 introduces provisions that are specific to the application of
cripple walls, as well as partially clad and fully clad masonry and stone veneers.

7. Increased Inclusivity — 16 locations have updated seismic hazard values that direct them to the
application of Part 4 and the usage of a professional engineer, but PCF 1475 expands the
prescriptive provisions to keep these locations within Part 9 application.
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8. New Knowledge — Updating the seismic hazard values means Part 9 construction will be built
to reflect the industry’s new understanding of the hazard levels, and aligns Part 9 hazard levels
with those that are used in Part 4 designs.

9. Safety — The existing NBC exempts locations with a 1-in-50 year Hourly Wind Pressure of 0.8
kPa which is equivalent to an EF2 Tornado (~190km/h wind), and exempts locations with a
seismic hazard of Sa(0.2) of 0.7 which corresponds to “very strong” and “severe” earthquakes.
PCF 1475 requires all locations to have construction reflective of the expected local lateral
loads.

10. Safety — The existing NBC provisions were developed assuming that homes have some
inherent lateral loads resistance but this redundancy has dissipated over the years with home
design trends moving more to open plans, with larger openings in exterior walls (i.e.
fenestration), and the use of non-structural sheathing (i.e. rigid insulation) in exterior walls for
energy efficiency purposes. PCF 1475 introduces the consideration of these factors in its
prescriptive solutions.
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Locations that maintain a Low to Moderate Wind and Seismic Forces Category

Bella Bella, BC
Hope, BC
Lillooet, BC
Lytton, BC

Ocean Falls, BC
Prince Rupert, BC
Princeton, BC
100 Mile House, BC
Ashcroft, BC
Beatton River, BC
Bella Coola, BC
Burns Lake, BC
Cache Creek, BC
Carmi, BC
Castlegar, BC
Chetwynd, BC
Cranbrook, BC
Crescent Valley, BC
Dawson Creek, BC
Dease Lake, BC
Dog Creek, BC
Elko, BC

Fernie, BC

Fort Nelson, BC
Fort St. John, BC
Glacier, BC
Golden, BC
Grand Forks, BC
Greenwood, BC
Kamloops, BC
Kaslo, BC
Kelowna, BC
Kimberley, BC
Kitimat Plant, BC
Kitimat Townsite, BC
Mackenzie, BC
McBride, BC
McLeod Lake, BC
Merritt, BC
Montrose, BC
Nakusp, BC
Nelson, BC
Osoyoos, BC
Penticton, BC

Appendix A
PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis

Prince George, BC
Quesnel, BC
Revelstoke, BC
Salmon Arm, BC
Smithers, BC
Stewart, BC
Taylor, BC
Terrace, BC

Trail, BC

Vernon, BC
Williams Lake, BC
Athabasca, AB
Banff, AB
Barrhead, AB
Beaverlodge, AB
Brooks, AB
Calgary, AB
Campsie, AB
Camrose, AB
Canmore, AB
Claresholm, AB
Cold Lake, AB
Coronation, AB
Drumbheller, AB
Edmonton, AB
Edson, AB
Embarras Portage, AB
Fairview, AB

Fort McMurray, AB
Fort Saskatchewan, AB
Fort Vermilion, AB
Grande Prairie, AB
Habay, AB
Hardisty, AB
Hinton, AB

Jasper, AB

Keg River, AB

Lac la Biche, AB
Lacombe, AB
Manning, AB
Medicine Hat, AB
Peace River, AB
Ranfurly, AB

Red Deer, AB

Rocky Mountain House, AB
Slave Lake, AB
Stettler, AB
Stony Plain, AB
Suffield, AB
Valleyview, AB
Vegreville, AB
Vermilion, AB
Wagner, AB
Wainwright, AB
Wetaskiwin, AB
Whitecourt, AB
Wimborne, AB
Assiniboia, SK
Battrum, SK
Biggar, SK
Broadview, SK
Dafoe, SK
Dundurn, SK
Estevan, SK
Hudson Bay, SK
Humboldt, SK
Island Falls, SK
Kamsack, SK
Kindersley, SK
Lloydminster, SK
Maple Creek, SK
Meadow Lake, SK
Melfort, SK
Melville, SK
Moose Jaw, SK
Nipawin, SK
North Battleford, SK
Prince Albert, SK
Qu'Appelle, SK
Regina, SK
Rosetown, SK
Saskatoon, SK
Scott, SK
Strasbourg, SK
Swift Current, SK
Uranium City, SK
Weyburn, SK
Yorkton, SK
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Locations that maintain a Low to Moderate Wind and Seismic Forces Category

Beausejour, MB
Boissevain, MB
Brandon, MB
Churchill, MB
Dauphin, MB
Flin Flon, MB
Gimli, MB
Island Lake, MB
Lac du Bonnet, MB
Lynn Lake, MB
Morden, MB
Neepawa, MB
Pine Falls, MB
Portage la Prairie, MB
Rivers, MB
Sandilands, MB
Selkirk, MB
Split Lake, MB
Steinbach, MB
Swan River, MB
The Pas, MB
Thompson, MB
Virden, MB
Winnipeg, MB
Ailsa Craig, ON
Ajax, ON
Alliston, ON
Armstrong, ON
Atikokan, ON
Attawapiskat, ON
Aurora, ON
Bancroft, ON
Barrie, ON
Barriefield, ON
Beaverton, ON
Belleville, ON
Belmont, ON
Bowmanville, ON
Bracebridge, ON
Bradford, ON
Brampton, ON
Brantford, ON
Brighton, ON
Burk's Falls, ON
Burlington, ON

Appendix A
PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis

Cambridge, ON
Campbellford, ON
Cannington, ON
Cavan, ON
Centralia, ON
CFB Borden, ON
Chapleau, ON
Chatham, ON
Chesley, ON
Clinton, ON
Coboconk, ON
Cobourg, ON
Cochrane, ON
Colborne, ON
Collingwood, ON
Corunna, ON
Deseronto, ON
Dorchester, ON
Dorion, ON
Dresden, ON
Dryden, ON
Dundalk, ON
Dunnville, ON
Durham, ON
Dutton, ON
Earlton, ON
Edison, ON

Elliot Lake, ON
Elmvale, ON
Embro, ON
Englehart, ON
Espanola, ON
Exeter, ON
Fenelon Falls, ON
Fergus, ON
Forest, ON

Fort Erie, ON
Fort Erie (Ridgeway), ON
Fort Frances, ON
Gananoque, ON
Geraldton, ON
Glencoe, ON
Goderich, ON
Gore Bay, ON
Graham, ON

Gravenhurst (Muskoka
Airport), ON

Grimsby, ON

Guelph, ON

Guthrie, ON
Haileybury, ON
Haldimand (Caledonia), ON
Haldimand (Hagersville), ON
Haliburton, ON

Halton Hills (Georgetown),
ON

Hamilton, ON
Hanover, ON

Hastings, ON

Hearst, ON

Honey Harbour, ON
Hornepayne, ON
Huntsville, ON
Ingersoll, ON

Iroquois Falls, ON
Jellicoe, ON
Kapuskasing, ON
Kenora, ON
Kincardine, ON
Kingston, ON
Kinmount, ON
Kirkland Lake, ON
Kitchener, ON
Kitchenuhmaykoosib, ON
Lakefield, ON
Lansdowne House, ON
Leamington, ON
Lindsay, ON

Lion's Head, ON
Listowel, ON

London, ON

Lucan, ON

Markdale, ON
Markham, ON

Martin, ON

Matheson, ON
Midland, ON

Milton, ON

Milverton, ON
Minden, ON
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Locations that maintain a Low to Moderate Wind and Seismic Forces Category

Mississauga, ON
Mississauga Port Credit, ON
Mitchell, ON
Moosonee, ON
Mount Forest, ON
Nakina, ON
Nanticoke (Jarvis), ON
Nanticoke (Port Dover), ON
Napanee, ON

New Liskeard, ON
Newcastle, ON
Newmarket, ON
Niagara Falls, ON
North Bay, ON
Norwood, ON
Oakville, ON
Orangeville, ON
Orillia, ON

Oshawa, ON

Owen Sound, ON
Pagwa River, ON
Paris, ON

Parkhill, ON

Parry Sound, ON
Pelham (Fonthill), ON
Penetanguishene, ON
Peterborough, ON
Petrolia, ON
Pickering (Dunbarton), ON
Picton, ON

Plattsville, ON

Port Burwell, ON

Port Colborne, ON
Port Elgin, ON

Port Hope, ON

Port Perry, ON

Port Stanley, ON
Princeton, ON

Raith, ON
Rayside-Balfour
(Chelmsford), ON
Red Lake, ON
Richmond Hill, ON
Sarnia, ON

Sault Ste. Marie, ON

Appendix A
PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis

Schreiber, ON
Seaforth, ON
Shelburne, ON
Simcoe, ON

Sioux Lookout, ON
Smithville, ON
Smooth Rock Falls, ON
South River, ON
Southampton, ON

St. Catharines, ON

St. Mary's, ON

St. Thomas, ON
Stirling, ON

Stratford, ON
Strathroy, ON
Sturgeon Falls, ON
Sudbury, ON
Sundridge, ON
Tavistock, ON
Temagami, ON
Thamesford, ON
Thedford, ON
Thunder Bay, ON
Tillsonburg, ON
Timmins, ON
Timmins (Porcupine), ON
Etobicoke, ON

North York, ON
Scarborough, ON
Toronto (city hall), ON
Toronto (LBP Int'l Airport),
ON

Trenton, ON

Trout Creek, ON
Uxbridge, ON
Vaughan (Woodbridge), ON
Vittoria, ON
Walkerton, ON
Wallaceburg, ON
Waterloo, ON
Watford, ON

Wawa, ON

Welland, ON

West Lorne, ON
Whitby, ON

Whitby (Brooklin), ON
White River, ON
Wiarton, ON
Windsor, ON
Wingham, ON
Woodstock, ON
Wyoming, ON
Almonte, ON
Arnprior, ON
Brockville, ON
Carleton Place, ON
Deep River, ON
Kemptville, ON
Killaloe, ON
Maitland, ON
Mattawa, ON

Ottawa (Barrhaven), ON
Ottawa (city hall), ON
Ottawa (Kanata), ON
Ottawa (M-C Int'l Airport),
ON

Ottawa (Orleans), ON
Pembroke, ON

Perth, ON

Petawawa, ON

Point Alexander, ON
Prescott, ON
Renfrew, ON

Smiths Falls, ON
Amos, QC

Gagnon, QC

Gaspé, QC

Inukjuak, QC
Kuujjuaq, QC
Kuujjuarapik, QC
Malartic, QC
Nitchequon, QC
Noranda, QC
Puvinritug, QC
Rouyn, QC
Schefferville, QC
Senneterre, QC
Sept-iles, QC
Val-d'Or, QC
Ville-Marie, QC
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Locations that maintain a Low to Moderate Wind and Seismic Forces Category

Acton-Vale, QC
Asbestos, QC
Aylmer, QC
Baie-Comeau, QC
Bedford, QC
Brome, QC
Campbell's Bay, QC
Coaticook, QC
Contrecoeur, QC
Cowansville, QC
Drummondville, QC
Farnham, QC
Fort-Coulonge, QC
Gatineau, QC
Gracefield, QC
Granby, QC

Hull, QC

Joliette, QC
Lac-Mégantic, QC
La-Tuque, QC
Lennoxville, QC
Louiseville, QC
Magog, QC
Maniwaki, QC
Matane, QC
Mont-Joli, QC
Mont-Laurier, QC
Nicolet (Gentilly), QC
Plessisville, QC
Port-Cartier, QC
Richmond, QC
Rimouski, QC
Rock-Island, QC
Shawinigan, QC
Shawville, QC
Sherbrooke, QC
Sorel, QC
Ste-Agathe-des-Monts, QC
St-Hyacinthe, QC
St-Jovite, QC
Sutton, QC
Thetford Mines, QC
Trois-Rivieres, QC

Appendix A
PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis

Victoriaville, QC
Wakefield, QC
Waterloo, QC
Windsor, QC
Alma, NB
Bathurst, NB
Fredericton, NB
Gagetown, NB
Miramichi, NB
Moncton, NB
Oromocto, NB
Sackville, NB
Saint John, NB
Boisetown, NB
Campbellton, NB
Edmundston, NB
Grand Falls, NB
Woodstock, NB
Ambherst, NS
Antigonish, NS
Bridgewater, NS
Dartmouth, NS
Debert, NS
Digby, NS

Greenwood (CFB), NS

Halifax, NS
Kentville, NS
Lockeport, NS
New Glasgow, NS
North Sydney, NS
Pictou, NS
Springhill, NS
Stewiacke, NS
Sydney, NS
Tatamagouche, NS
Truro, NS
Wolfville, NS
Yarmouth, NS
Charlottetown, PE
Souris, PE
Summerside, PE
Buchans, NL

Cape Harrison, NL

Corner Brook, NL

Gander, NL

Grand Falls, NL

Happy Valley-Goose Bay, NL
Labrador City, NL
Stephenville, NL

Twin Falls, NL

Wabush, NL

Echo Bay / Port Radium, NT
Fort Providence, NT

Fort Resolution, NT

Fort Simpson, NT

Fort Smith, NT

Hay River, NT

Rae-Edzo, NT

Yellowknife, NT

Aklavik, NT

Fort Good Hope, NT

Fort McPherson, NT
Inuvik, NT

Mould Bay, NT

Tungsten, NT

Arctic Bay, NU

Arviat, NU

Baker Lake, NU

Eureka, NU

Igluligaarjuk / Chesterfield
Inlet, NU

Igaluktuuttiaq / Cambridge
Bay, NU

Kangiqiniq / Rankin Inlet, NU
Kugluktuk, NU

Resolute, NU

Salliq / Coral Harbour, NU
Isachsen, NU
Kanngigtugaapik / Clyde
River, NU

Faro, YT

Teslin, YT

Watson Lake, YT
Whitehorse, YT
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Locations that move into the High Wind and Seismic Forces Category

Agassiz, BC
Campbell River, BC
Chilliwack, BC
Comox, BC
Courtenay, BC
Mission City, BC
Port Hardy, BC
Powell River, BC
Squamish, BC
Haney, BC
Whistler, BC
Hope, BC
Cardston, AB
Coleman, AB

Fort MaclLeod, AB
High River, AB
Lethbridge, AB
Taber, AB

Turner Valley, AB
Alexandria, ON
Cornwall, ON
Hawkesbury, ON
Morrisburg, ON
Rockland, ON
Harrington-Harbour, QC
Havre-St-Pierre, QC
Percé, QC
Beauport, QC
Beloeil, QC
Brossard, QC
Buckingham, QC
Chambly, QC
Deux-Montagnes, QC

Appendix B
PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis

Dolbeau, QC
Hemmingford, QC
Iberville, QC

Lachute, QC

Léry, QC

Loretteville, QC
Masson, QC
Montmagny, QC
Beaconsfield, QC
Dorval, QC

Laval, QC

Montréal (city hall), QC
Montréal-Est, QC
Montréal-Nord, QC
Outremont, QC
Pierrefonds, QC
St-Lambert, QC
St-Laurent, QC
Ste-Anne-de-Bellevue, QC
Verdun, QC

Pincourt, QC
Ancienne-Lorette, QC
Lévis, QC

Québec, QC

Sillery, QC

Ste-Foy, QC

Roberval, QC
Rosemeére, QC
Saint-Eustache, QC
Saint-Jean-sur-Richelieu, QC
Salaberry-de-Valleyfield, QC
St-Félicien, QC
St-Hubert, QC

St-Hubert-de-Riviere-du-
Loup, QC

St-Jéréme, QC
St-Lazare-Hudson, QC
St-Nicolas, QC
Tadoussac, QC
Terrebonne, QC
Thurso, QC
Varennes, QC
Verchéres, QC

Saint George, NB
Shippagan, NB
Canso, NS

Liverpool, NS
Louisburg, NS
Lunenburg, NS

Port Hawkesbury, NS
Argentia, NL
Channel-Port aux Basques,
NL

Grand Bank, NL

St. John's, NL
Wabana, NL

Tignish, PE

Alert, NU

Igaluit, NU
Nottingham Island, NU
Aishihik, YT

Dawson, YT
Destruction Bay, YT
Snag, YT

Norman Wells, NT
Wrigley, NT
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Locations that maintain a High Wind and Seismic Hazard Forces Catergory

Abbotsford, BC
Alberni, BC
Crofton, BC
Duncan, BC

Gold River, BC
Ladysmith, BC
Masset, BC
Nanaimo, BC
Parksville, BC

Port Alberni, BC
Port McNeill, BC
Qualicum Beach, BC
Sechelt, BC

Sidney, BC

Smith River, BC
Tahsis, BC

Burnaby (Simon Fraser
Univ.), BC
Cloverdale, BC
Ladner, BC

Langley, BC

New Westminster, BC

Appendix C

PCFs 1475 and 1775 on Lateral Loads

Combined Impact Analysis

North Vancouver, BC
Richmond, BC

Surrey (88 Ave & 156 St.), BC
Vancouver (city hall), BC
Vancouver (Granville & 41
Ave), BC

West Vancouver, BC
White Rock, BC
Youbou, BC

Bamfield, BC

Jordan River, BC
Langford, BC

Port Alice, BC

Port Renfrew, BC

Queen Charlotte City, BC
Sandspit, BC

Sooke, BC

Tofino, BC

Ucluelet, BC

Victoria, BC

Victoria Gonzales Height, BC
Victoria Mt Tolmie, BC

Cowley, AB

Pincher Creek, AB
Baie-Saint-Paul, QC

La Pocatiere, QC
La-Malbaie, QC

Alma, QC

Riviere-du-Loup, QC
Saguenay, QC

Saguenay (Bagotville), QC
Saguenay (Jonquiere), QC
Saguenay (Kénogami), QC
St-Georges-de-Cacouna, QC
Témiscaming, QC

Saint Andrews, NB

St. Stephen, NB

Bonavista, NL

Cape Race, NL

St. Anthony, NL
Ulukhagtuug / Holman, NT
Haines Junction, YT
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PCFs 1475 and 1775 - Impact Analysis for Duplex Archetype

Summary of Results

Summary of 2015 NBC and 2020 NBC Seismic Hazard Values and the Seismic Parameter, Smax

Proposed for Part 9

Location

Victoria

Lethbridge
Winnipeg

Ottawa (City Hall)
Montréal (City Hall)
St. John's
Whitehorse

Prov.

BC
AB
MB
ON
Qc
NL
YK

Existing for Part 9
2020 2020 2020 2020 2020(Updated |Updated 2020 A| 2020B
Sa(0.2) Sa(0.5) HWP (kPa)| Ss (kPa) Sr (kPa)| S(0.2,C)[ S(0.5,C) S S
1.300 1.160 0.57 1.10 0.20 1.910 1.68 0.87 1.07
0.164 0.125 0.66 1.20 0.10 0.210 0.15 0.08 0.10
0.054 0.032 0.45 1.90 0.20 0.082 0.050 0.03 0.04
0.439 0.237 0.41 2.40 0.40 0.660 0.39 0.26 0.38
0.595 0.311 0.42 2.60 0.40 0.840 0.49 0.35 0.49
0.090 0.073 0.78 2.90 0.70 0.190 0.15 0.07 0.10
0.334 0.258 0.38 2.00 0.10 0.470 0.40 0.17 0.22

2020C( 2020D
Stmax Stmax
1.68 2.01
0.15 0.25
0.06 0.09
0.44 0.51
0.56 0.58
0.15 0.27
0.41 0.62

2020 E
Stmax
2.02
0.29
0.11
0.60
0.67
0.31
0.70

Unknown Site Class

Smax

2.02
0.29
0.11
0.60
0.67
0.31
0.70

Summary of the Change in Cost due to PCFs 1475 and 1775

Scenario A Scenario B

House Construction Cost NBC 2020 Provisions PCF Provisions
Location Prov. Updated Seismic Hazard| Updated Seismic Hazard

Avg. 5/Sq.ft. | House Cost Cost Diff.| % Change Cost Diff.| % Change
Victoria BC |$ 186.30 [ $ 257,653 [ $  2,955.67 1.15%| S 633.35 0.25%
Whitehorse YT [ $ 200.00 | S 276,600 | $ - 0.00%| $ 607.08 0.22%
Lethbridge AB | S 150.00 | $ 207,450 | $ - 0.00%| $ 863.05 0.42%
Ottawa (City Hall) ON | S 142.50 [ $ 197,078 | $ = 0.00%| $ 800.81 0.41%
Ottawa Simple Approach ON |$ 142.50 | $ 197,078 | $ - 0.00%| $ 1,230.03 0.62%
Ottawa Energy Efficient ON | S 142.50 [ $ 197,078 | $ - 0.00%| $ 1,088.17 0.55%
Montréal (City Hall) Qc |$ 145.00 [ $ 200,535 [ $  1,525.99 0.76%| $ 607.08 0.30%
St. John's NL |S 140.00 | $ 193,620 | S - 0.00%| $ 863.05 0.45%
Winnipeg MB | $ 135.00 [ $ 186,705 | $ - 0.00%| $ 786.30 0.42%
Notes:

1. The cost differences and % change in the above table represents the change relative to the base scenario, which is
the NBC 2020 provisions with the NBC 2020 seismic hazard values.

2. The house cost is based on the square footage cost and the square footage of the archetype used in the impact
analysis (1,383 sq.ft.). Square footage construction costs were obtained from Altus Group - 2022 Canadian
Construction Cost Guide which reflects costs of 2021. Without information for Victoria or Lethbridge, factors were
applied to the 2021 data to reflect previous years' cost variations.

3. The cost differences between the basement components were negligeable and for this reason were excluded from

the data presented.

Comments and Disussion of Results

Location

Prov.

Comments and Discussion

Victoria

BC

With the updated Seismic Hazard values Victoria is moved into using Part 4 for lateral loads resistance design. The
PCF would keep Victoria from being pushed into Part 4 for many cases which is why Scenario B represents a cost
reduction compared to Scenario A.

Whitehorse

YT

Whitehorse is currently not required to design for lateral loads resistance which is reflected by the cost increase.
This archetype was governed by the seismic hazard value because the worst case maximum value was selected,
assuming the designer did not have a geotechnical evaluation conducted.

Lethbridge

AB

The lateral loads design cost values for St. John's were applied to the construction cost information for Lethbridge
because the two cities fall into the same seismic and wind hazard categories. The lateral loads resistance for this
archetype was governed by the expected wind loads.

Winnipeg

MB

The large difference between Wind and Seismic hazards for Winnipeg would likely mean that regardless of the
building dimensions, Wind will govern the design to resist lateral loads.

Ottawa (City Hall)

ON

Following the PCF's proposed provisions, Ottawa's wind and seismic hazard values result in similar minimum
lengths for braced wall panels depending on the dimensions of the building. For this archetype, Seismic governed
over Wind.

Montréal (City Hall)

Qc

The Base Scenario vs Scenario B, and Scenario A vs Scenario B are compared separately because Montreal does not
require any braced wall panels in the Base Scenario. This means all braced wall panel lengths from Scenario B are
compared against the same length of non-braced walls that would be built to current code. When comparing
Scenario A to Scenario B, Scenario A does have requirements for braced wall panel lengths and where these
lengths differ from those in Scenario B, the cost of non-braced wall must be applied. So because Scenario B
accounts for additional non-braced wall costs where Scenario A has longer braced wall panels, this version of
Scenario B cannot be compared directly to the Base Scenario.

St. John's

NL

The large difference between Wind and Seismic hazards for St. John's would likely mean that regardless of the
building dimensions, wind will govern the design to resist lateral loads.

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis
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Cost Differences - Victoria
Archetype Duplex Arch. G

No. Storeys =
Construction =

Stud spacing =
Stud Height =
Eave-to-Ridge height =

2
Light
126 m
142 m
600 mm

24 m
1.82m

Braced Wall Panel Difference
Scenario A, with updated Seismic data, requires homes in Victoria to be designed according to Part 4, which has been represented as a 10% increase in braced panel lengths.

Base Scenario: Existing NBC 2020 io A: Updated Seismic Values Difference b/w Base Scenario B: Updated Seismic Values and Updated Lateral Loads Provisions
Floor Level Braced Wall Panel Length| BWP Type| BWP Unit Cost BWP Cost| Length BWP Type| BWP Unit Cost | BWP Cost| and Scenario A Braced Wall Panel Length| BWP Yype| BWP Unit Cost | BWP Cost|
BWP1 600 2015WSP-3a  $  163.94 /m 98.37 660 2015WSP-4a  $ 173.60 /m $ 11457 | S 16.21 BWP1 1965 2020 WSP-C  $ 168.01 /m $ 330.14
1365 EXT-W26600 $  155.18 /m 211.82 1305 EXT-W26600 $ 155.18 /m $ 202,51 (S (9.31) $ -
BWP2 407 2015WSP-3a  $  163.94 /m 66.73 447.7 2015WSP-4a  $ 173.60 /m $ 7772 | S 10.99 BWP2 407 2020 WSP-B  $ 161.84 /m $ 65.87
BWP3 407 2015WSP-3a  $  163.94 /m 66.73 447.7 2015WSP-4a  $ 173.60 /m $ 7772 | S 10.99 BWP3 407 2020 WSP-B  $ 161.84 /m $ 65.87
BWP4 600 2015WSP-3a  $  163.94 /m 98.37 660 2015WSP-4a  $ 173.60 /m $ 11457 | S 16.21 BWP4 1520 2020 WSP-B  $ 161.84 /m $ 246.00
920 EXT-W26600 $  155.18 /m 142.76 860 EXT-W26600 $ 155.18 /m $ 13345 (S (9.31) $ -
BWP5 1800 2015WSP-3a  $  163.94 /m 295.10 1980 2015WSP-4a  $ 173.60 /m $ 343.72 (S 48.62 BWP5 2720 2020 WSP-B  $ 161.84 /m $ 440.22
920 EXT-W26600 $  155.18 /m 142.76 740 EXT-W26600 $ 155.18 /m $ 11483 | S (27.93) $ -
BWP6 750 2015WSP-3a  $  163.94 /m 122.96 825 2015WSP-4a  $ 173.60 /m $ 14322 | S 20.26 BWP6 1670 2020 WSP-B  $ 161.84 /m $ 270.28
920 EXT-W26600 $  155.18 /m 142.76 845 EXT-W26600 $ 155.18 /m $ 13112 | S (11.64) $ -
BWP7 750 2015WSP-3a  $  163.94 /m 122.96 825 2015WSP-4a  $ 173.60 /m $ 14322 (S 20.26 BWP7 750 2020 WSP-B  $ 161.84 /m $ 121.38
BWP8 750 2015WSP-3a  $  163.94 /m 122.96 825 2015WSP-4a  $ 173.60 /m $ 14322 (S 20.26 BWP8 1760 2020 WSP-B  $ 161.84 /m $ 284.85
1010 EXT-W26600 $  155.18 /m 156.73 935 EXT-W26600 $ 155.18 /m $ 145.09 | $ (11.64) $ -
st Fr BWP9 600 2015WSP-3a  $  163.94 /m 98.37 660 2015WSP-4a  $ 173.60 /m $ 11457 | $ 16.21 BWP9 600 2020 WSP-B  $ 161.84 /m $ 97.11
BWP10 1030 2015 WSP-3a-Interior $  157.62 /m 162.35 1133| 2015 WSP-4a-Interior $ 167.28 /m S 189.52 | $ 27.17 BWP10 5470 2020 WSP-B-Interior $ 155.52 /m S 850.72
4440 INT-W26600-B S  124.87 /m 554.44 4337 INT-W26600-B  $ 124.87 /m S 541.57 [ $ (12.86) S =
BWP11 600 2015 WSP-3a-Interior $  157.62 /m 94.57 660 2015 WSP-4a-Interior $ 167.28 /m S 11040 | $ 15.83 BWP11 600 2020 WSP-B-Interior $ 155.52 /m S 93.31
BWP12 600 2015 WSP-3a-Interior $  157.62 /m 94.57 660 2015 WSP-4a-Interior $ 167.28 /m S 11040 | $ 15.83 BWP12 600 2020 WSP-A-Interior  $ 155.59 /m S 93.36
BWP13 1030 2015 WSP-3a-Interior $  157.62 /m 162.35 1133| 2015 WSP-4a-Interior $ 167.28 /m S 189.52 | $ 27.17 BWP13 1030 2020 WSP-B-Interior $ 155.52 /m S 160.19
BWP14 600 2015WSP-3a  $  163.94 /m 98.37 660 2015WSP-4a  $ 173.60 /m $ 11457 | S 16.21 BWP14 1620 2020 WSP-F  $ 190.58 /m $ 308.73
1020 EXT-W26600 $  155.18 /m 158.28 960 EXT-W26600 $ 155.18 /m $ 14897 | $ (9.31) $ -
BWP15 600 2015WSP-3a  $  163.94 /m 98.37 660 2015WSP-4a  $ 173.60 /m $ 11457 | S 16.21 BWP15 600 2020 WSP-F  $ 190.58 /m $ 114.35
0 EXT-W26600 $  155.18 /m - $ -
BWP16 600 2015WSP-3a  $  163.94 /m 98.37 660 2015WSP-4a  $ 173.60 /m $ 11457 | S 16.21 BWP16 600 2020 WSP-C  $ 168.01 /m $ 100.81
BWP17 750 2015WSP-3a  $  163.94 /m 122.96 825 2015WSP-4a  $ 173.60 /m $ 14322 (S 20.26 BWP17 2500 2020 WSP-C  $ 168.01 /m $ 420.03
1750 EXT-W26600 $  155.18 /m 271.56 1675 EXT-W26600 $ 155.18 /m $ 259.92 [ $ (11.64) $ -
BWP18 1670 2015WSP-3a  $  163.94 /m 273.79 1837 2015WSP-4a  $ 173.60 /m $ 318.90 | $ 45.11 BWP18 2510 2020 WSP-A  $ 149.69 /m $ 375.71
840 EXT-W26600 $  155.18 /m 130.35 673 EXT-W26600 $ 155.18 /m $ 10443 | S (25.91) $ -
BWP19 600 2015WSP-3a  $  163.94 /m 98.37 660 2015WSP-4a  $ 173.60 /m $ 11457 | S 16.21 BWP19 600 2020 WSP-F  $ 190.58 /m $ 114.35
BWP20 600 2015WSP-3a  $  163.94 /m 98.37 660 2015WSP-4a  $ 173.60 /m $ 11457 | S 16.21 BWP20 600 2020 WSP-B  $ 161.84 /m $ 97.11
BWP21 1310 2015WSP-3a  $  163.94 /m 214.77 1441 2015WSP-4a  $ 173.60 /m $ 250.15 [ $ B5SC BWP21 600 2020 WSP-B  $ 161.84 /m $ 97.11
- S = 710 EXT-W26600 $ 155.18 /m $ 110.18
BWP22 750 2015WSP-3a  $  163.94 /m 122.96 825 2015WSP-4a  $ 173.60 /m $ 14322 (S 20.26 BWP22 1000 2020 WSP-B  $ 161.84 /m $ 161.84
250 2015WSP-3a  $  163.94 /m 40.99 175 EXT-W26600 $ 155.18 /m $ 27.16 | S (13.83) $ -
BWP23 750 2015WSP-3a  $  163.94 /m 122.96 825 2015WSP-4a  $ 173.60 /m $ 14322 (S 20.26 BWP23 750 2020 WSP-B  $ 161.84 /m $ 121.38
BWP23b 750 2015WSP-3a  $  163.94 /m 122.96 825 2015WSP-4a  $ 173.60 /m $ 14322 (S 20.26 BWP23b 0 $ -
/m - 750 EXT-W26600 $ 155.18 /m $ 116.38
BWP24 600 2015WSP-3a  $  163.94 /m 98.37 660 2015WSP-4a  $ 173.60 /m $ 11457 | $ 16.21 BWP24 600 2020 WSP-B  $ 161.84 /m $ 97.11
BWP25 1030 2015 WSP-3a-Interior $  157.62 /m 162.35 1133| 2015 WSP-4a-Interior $ 167.28 /m S 189.52 | $ 27.17 BWP25 4640 2020 WSP-A-Interior $ 163.91 /m S 760.56
3610 INT-W26600 $  116.08 /m 419.06 3507 INT-W26600 $ 116.08 /m S 407.10 | $ (11.96) /m S =
2nd FIr BWP26 600 2015 WSP-3a-Interior $  157.62 /m 94.57 660 2015 WSP-4a-Interior $ 167.28 /m S 11040 | $ 15.83 BWP26 600 2020 WSP-A-Interior $ 163.91 /m S 98.35
BWP27 600 2015 WSP-3a-Interior $  157.62 /m 94.57 660 2015 WSP-4a-Interior $ 167.28 /m S 11040 | $ 15.83 BWP27 1200 GWB-B Interior $ 95.82 /m S 114.98
600 INT-W26600 $ 116.08 /m 69.65
BWP28 1030 2015 WSP-3a-Interior $  157.62 /m 162.35 1133| 2015 WSP-4a-Interior $ 167.28 /m S 189.52 | $ 27.17 BWP28 600 2020 WSP-A-Interior $ 163.91 /m S 98.35
- 430 INT-W26600 $ 116.08 /m S 49.92
BWP29 600 2015WSP-3a  $  163.94 /m 98.37 660 2015WSP-4a  $ 173.60 /m $ 11457 | S 16.21 BWP29 600 2020 WSP-F  $ 190.58 /m $ 114.35
BWP30 600 2015WSP-3a  $  163.94 /m 98.37 660 2015WSP-4a  $ 173.60 /m $ 11457 | S 16.21 BWP30 1800 2020 WSP-F  $ 190.58 /m $ 343.04
1200 EXT-W26600 $  155.18 /m 186.21 1140 EXT-W26600 $ 155.18 /m $ 176.90 | $ (9.31) $ -
BWP31 600 2015 WSP-3a-Interior $  157.62 /m 94.57 660 2015 WSP-4a-Interior $ 167.28 /m S 11040 | $ 15.83 BWP31 750 2020 WSP-F-Interior $ 184.26 /m S 138.19
BWP32 750 2015 WSP-3a-Interior $  157.62 /m 118.22 825| 2015 WSP-4a-Interior $ 167.28 /m S 138.00 | $ 19.78 BWP32 827 2020 WSP-F-Interior $ 184.26 /m S 152.38
77 INT-W26600 $  116.08 /m 8.94 2 INT-W26600 $ 116.08 /m S 023 (S (8.71) S =
BWP33 1170 2015 WSP-3a-Interior $  157.62 /m 184.42 1287| 2015 WSP-4a-Interior $ 167.28 /m S 215.28 | $ 30.86 BWP33 2490 GWB-B Interior $ 95.82 /m S 238.59
1320 INT-W26600 $  116.08 /m 153.23 1203 INT-W26600 $ 116.08 /m S 139.65 | $ (13.58) S =
1st Flr Extra 11 mm OSB 9552 ExtrallmmOSB $ 30.70 /m 293.22 8596.8 ExtrallmmOSB $ 30.70 /m $ 263.90 | $ (29.32) Extra 11 mm OSB 4868 ExtrallmmOSB $ 30.70 /m s 149.44
2nd Fir Extra 11 mm OSB 12388 Extra11mm 0SB $ 30.70 /m 380.28 11149.2 Extra11mm 0SB $ 30.70 /m S 34225 (S (38.03) |Extra 11 mm OSB 8032 Extra1lmmOSB  $ 30.70 /m s 246.56
All Flrs Extra 12.7 Gypsum -8930 Extra Gypsum Board $ 34.92 /m (311.82) -9359 Extra Gypsum Board $  34.92 /m $ (326.80)| S (14.98) |Extra 12.7 Gypsum 2490  Extra Gypsum Board $ 3492 /m $ 86.95
7,435.97 $ 780672 [ $ 440.40 $ 7,946.04
Cost Increase of Scenario A relative to Base Scenario $ 370.75 | Cost Increase of Scenario B (PCF 1475) relative to Base Scenario (Existing Code) $ 510.07 |
Percent Cost Increase of Scenario A relative to Base Scenario 5.0% | Percent Cost Increase of Scenario B relative to Base Scenario 649%|
Anchor Bolts Difference
Base Scenario: Existing NBC 2020 Scenario A: Updated Seismic Values Difference b/w Base Scenario B: Updated Seismic Values and Lateral Loads Provisions
Spacing (mm)l Numberl Unit Cost Cost| Spacing (mm)l Numberl Unit Cost | Cost| and Scenario A Spacing (mm)l Number| Unit Cost Cost
1/2" dia. Anchor, 2400] 28 s 6.13 Ea. [ 171.64 2400] 28]$ 613 Ea. [s  17164]s - 500/800/1400/] 44[ s 6.13 [Ea. [s 269.72
0%
Top Plate Splice Fasteners
Base Scenario: Existing NBC 2020 Scenario A: Updated Seismic Values Difference b/w Base | Scenario B: Updated Seismic Values and Lateral Loads Provisions
No. Locations No. Fasteners| Total] Costper|  Total Cost No. Locations No. Fasteners| Total|Cost per Total Cost and Scenario A | No. Locations] No. F [ Total Fasteners| Cost per] Total Cost
1st Floor Framing| 14 16 224|$ 0.10 22.40 14 18 252[$  010($S 2520 (S 2.80 1st Floor Framing 14 20 280 $ 010 S 28.00
2nd Floor FraminJ 14 [3 84| S 0.10 8.40 14 10 140|$ 010 |$ 14.00 | $ 5.60 2nd Floor Framing 14 20 280 $ 010 $ 28.00
308 30.80 392 $ 39.20 [ 8.40 [ 560| B 56.00
27%
% Professional Fees = 1%
Professional Fees = $ 2,576.53
| Base Scenario Total Cost | 7,638.41 | Scenario A Total Cost [s 10,594.09 | Scenario B Total Cost $ 8,271.76
Total Percent Increase Relative to Base Scenario (Existing Code) | 39%| Total Percent Increase Relative to Base Scenario (Existing Code) 8%|
Average Cost of Housing Construction in Victoria Total Percent Increase Relative to Scenario A (Updated Seismic Values) -22%
$ 257,652.90 CAD
Based on Altus Group - 2022 Canadian Cost Guide and applying a 1.08 Factor to the
cost for Vancouver (as has been the average) Scenario A Percent Increase from Base Case Home Construction Cost 1.15%| | Scenario B Percent Increase from Base Case Home Construction Cost 0.25%|

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis




Code Analysis - Victoria

Archetype Duplex Arch. G
No. Storeys =
Construction =

W =

Stud spacing =
Stud Height =
Eave-to-Ridge height =

2
Light
126 m
142 m
600 mm

24 m
1.82 m

Base Scenario

2015 NBC and 2015 NBC Seismic Hazard Values

Sa(0.2) = 1.30
HWP = 0.57 kPa
9.23.13.1. Requirements for Low to Moderate Wind and Seismic Forces
Does the Article apply? No
9.23.13.2. R i ts for High Wind and Seismic F
equlremen.s orHgh Yind and Selsmic ~orces Design to 9.23.13.4. t0 9.23.13.7.
Does the Article apply? Yes
9.23.13.3. Requirements for Extreme Wind and Seismic Forces
Does the Article apply? No
9.23.13.5. Braced Wall Panels in Braced Wall Bands
Is Sa(0.2) greater than 0.7 and less than 1.0? No
Is Sa(0.2) greater than or equal to 1.0 and less than 1.8kPa? Yes
Is HWP greater than or equal to 0.8 and less than 1.2 kPa? No
Table 9.23.13.5. Spacing and Dimensions of Braced Wall Bands and Braced Wall Panels
% braced walls - 3rd Floor -
% braced walls - 2nd Floor 0.25
% braced walls - 1st Floor 0.25
% braced walls - bsmt 0.40
Maximum distance between centre lines of adjacent braced wall bands
. 7.6 m
measured from the furthest points between centres of the bands
Maximum distance between required braced wall panels measured from the 6.4
edges of the panels ' m
Maximum distance from the end of a braced wall band to the edge of the 54
closest required braced wall panel ’ 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 600 mm
braced wall panel
Minimum length of individual braced wall panels panel not located at the end
of a braced wall band or braced wall panel located at the end of a braced wall .
mm

band where the braced wall panel does not connect to an intersecting braced
wall panel

9.23.13.6.

Materials in Braced Wall Panels

Is Sa(0.2) less than or equal to 0.9? No

Stud spacing? 400 600
GWB interior finish 12.7 15.9({mm
CSA 0325 sheathing W16 W24
OSB 0O-1 and O-2 grades 11 12.5|mm
Waferboard R-1 grade N/A N/A[mm
Plywood 11 12.5{mm
Diagonal lumber N/A N/A[mm

Use OSB wall sheathing

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis
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9.23.3.5. Fasteners for Sheathing or Subflooring

Does Table 9.23.3.5.-A govern design? No

Does Table 9.23.3.5.-B govern design? No

Does Table 9.23.3.5.-C govern design? Yes

Braced Wall Panel Type 2015 WSP-4 2015 WSP-4a
9.23.6.1. Anchorage of Building Frames

1.2<Sa(0.2)<1.3

Anchor bolt size 12.7 mm Use Table 9.23.6.1.

Anchor bolt spacing 19 m Use Table 9.23.6.1.
9.23.11.4. Joints in Top Plates

1.2<Sa(0.2)<1.3

Top Plate Connections
1st Floor 8 nails Supporting 1 floor
2nd Floor 3 nails Supporting O floors

Using Table 9.23.11.4.-2015
Using Table 9.23.11.4.-2015

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis
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Scenario A:

2015 NBC and 2020 NBC Seismic Hazard Values

S(0.2, C) = 1.91
HWP = 0.45 kPa
9.23.13.1. Requirements for Low to Moderate Wind and Seismic Forces
Does the Article apply? No
9.23.13.2. Requirements for High Wind and Seismic Forces
Does the Article apply? No i
9.23.13.3. Requirements for Extreme Wind and Seismic Forces .
. Design to Part 4
Does the Article apply? Yes
9.23.13.5. Braced Wall Panels in Braced Wall Bands
Is Sa(0.2) greater than 0.7 and less than 1.0? No
Is Sa(0.2) greater than or equal to 1.0 and less than 1.8kPa? No
Is HWP greater than or equal to 0.8 and less than 1.2 kPa? No
Table 9.23.13.5. Spacing and Dimensions of Braced Wall Bands and Braced Wall Panels
% braced walls - 3rd Floor -
% braced walls - 2nd Floor 0.25
% braced walls - 1st Floor 0.25
% braced walls - bsmt 0.40
Maximum distance between centre lines of adjacent braced wall bands
measured from the furthest points between centres of the bands 76 m Design to Part 4
Maximum distance between required braced wall panels measured from the
edges of the panels 64 m
Maximum distance from the end of a braced wall band to the edge of the
closest required braced wall panel 24 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 600 mm
braced wall panel
Minimum length of individual braced wall panels panel not located at the end
of a braced wall band or braced wall panel located at the end of a braced wall
. . 750 mm
band where the braced wall panel does not connect to an intersecting braced
wall panel
9.23.13.6. Materials in Braced Wall Panels
Is Sa(0.2) less than or equal to 0.9? No
Stud spacing? 400 600
GWB interior finish 12.7 15.9({mm
CSA 0325 sheathing W16 w24
0SB 0-1 and 0-2 grades 11 12.5|mm
Waferboard R-1 grade n/a n/almm
Plywood 11 12.5|mm
Diagonal lumber n/a n/almm
9.23.3.5. Fasteners for Sheathing or Subflooring
Does Table 9.23.3.5.-A govern design? No
Does Table 9.23.3.5.-B govern design? No
Does Table 9.23.3.5.-C govern design? No
Braced Wall Panel Type Design to Part 4
9.23.6.1. Anchorage of Building Frames

Sa(0.2) >1.8
Anchor bolt size 12.7 mm
Anchor bolt spacing 1.8 m

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis

Design to Part 4

Use at least the highest from Table 9.23.6.1.
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9.23.11.4.

Joints in Top Plates

Sa(0.2)>1.8

Top Plate Connections
1st Floor 9 nails Supporting 1 floor
2nd Floor 5 nails Supporting O floors

Design to Part 4

Use at least the highest from Table 9.23.11.4.

Scenario B - Post Public Review

2020 NBC and 2020 NBC Seismic Hazard Values First Storey Second Storey
Smax = 2.02 Worst Case w= 142 m 142 m
Smax = 1.68 Site Class C = 126 m 10.8 m
HWP = 0.57 kPa Stud spacing = 600 mm
S= 0.70 kPa Stud Height = 24 m

Construction =

Normal Eave-to-Ridge height=1.82 m

9.23.13.1. Requirements for Low to Moderate Wind and Seismic Forces
Does the Article apply? No

9.23.13.2. Requirements for High Wind and Seismic Forces
Is the 1-in-50 HWP < 1.2 kPa? No
Is Smax < 2.6 for the Site Class Yes
Does the lowest exterior frame support less Yes Design to
than or equal to 2 floors of normal weight Article 9.23.13.4.-2020 to0 9.23.13.10.-2020
Does the lowest exterior frame support less N/A
than or equal to 1 floor of heavy weight

9.23.13.3. Requirements for Extreme Wind and Seismic Forces
Is Smax > 2.6? No
Is Smax > 0.47 for Site Cass C and the lowest exterior No Design to
frame wall supports more than 1 floor of heavy weight N/A
construction or is clad with masonry/stone veneer?

9.23.13.5. Braced Wall Panels in Braced Wall Bands
Maximum distance between centre lines of adjacent braced wall bands 106
measured from the furthest points between centres of the bands ’ m
Maximum distance between required braced wall panels measured from the 64
edges of the panels ' m
Maximum distance from the end of a braced wall band to the edge of the 9.4
closest required braced wall panel ’ 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 600 mm
braced wall panel
Minimum length of individual braced wall panels panel not located at the end
of a braced wall band or braced wall panel located at the end of a braced wall 250
band where the braced wall panel does not connect to an intersecting braced mm
wall panel
Minimum length of individual gypsum board-sheathed braced wall panels:

® gypsum board installed on both faces of braced wall panel 12
® gypsum board installed on one face of braced wall panel 2.4

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis
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Minimum length of individual lumber-sheathed braced wall panels: 1.2 m

Minimum total length of all braced wall panels in a braced wall band Per Article 9.23.13.7.

9.23.13.7.
9.23.13.7.(4)

First Storey

Braced Wall Panel Length
SEISMIC
Ls = Lus X [Kweight X Ksnow] X [KSspacing X KSnumber] X [Kgyp X Ksheath] > BWPmin

Front to Back Direction (Exterior Walls)
Ly = 6.47 m WSP-B

Kueight = 1 normal weight
Ksnow = 1 roof snow load less than 2 kPa
Ksspacing = 0.57 space between braced walls approx. 3.55 m
Ksnumber = 1.6 5 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed

L= 5.90 m

Front to Back Direction (Interior Party Walls)

Ly = 462 m WSP-E
Kweight = 1 normal weight
Ksnow = 1 roof snow load less than 2 kPa
Ksspacing = 0.57 space between braced walls approx. 3.55 m
Ksnumber = 1.6 5 braced wall bands
Keyp = 1.2 walls are blocked but not sheathed on the opposing side of the wood sheathing
Ksheath = 1 walls are continuously wood sheathed
L= 5.06 m

Front to Back Direction (Interior Garage Walls)
Ly = 4.62 m WSP-C

Kueight = 1 normal weight
Ksnow = 1 roof snow load less than 2 kPa
Ksspacing = 0.57 space between braced walls approx. 3.55 m
Ksnumber = 1.6 5 braced wall bands
Keyp = 1.2 walls are blocked but not sheathed on the opposing side of the wood sheathing
Ksheath = 1 walls are continuously wood sheathed

L= 5.06 m

Left to Right Direction (Exterior Back Wall)

Lys = 6.47 m WSP-B
Kuweight = 1 normal weight
Ksnow = 1 roof snow load less than 2 kPa
Ksspacing = 0.64 space between braced walls approx. 4.2 m (average)
Ksnumber = 1.5 4 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L= 6.21m
PCFs 1475 and 1775 on Lateral Loads 27
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Left to Right Direction (Interior Wall)

L

us =
Kweight =
Ksnow =
KSspacing =
KSnurnber =
K

8yp =

Ksheath =

L=

6.47 m WSP-B
1 normal weight
1 roof snow load less than 2 kPa
0.64 space between braced walls approx. 4.2 m (average)
1.5 4 braced wall bands
1 walls are sheathing on the interior with gypsum
1 walls are continuously wood sheathed
6.21 m

Left to Right Direction (Exterior Front Wall - Front Door)

L

us =
Kweight =
Ksnow =
KSspacing =
KSnurnber =
K

8yp =

Ksheath =
L=

Second Storey

4.62 m WSP-F
1 normal weight
1 roof snow load less than 2 kPa
0.64 space between braced walls approx. 4.2 m (average)
1.5 4 braced wall bands
1 walls are sheathing on the interior with gypsum
1 walls are continuously wood sheathed
444 m

Front to Back Direction (Exterior) 10.8m

L

us =
Kweight =
Ksnow =
KSspacing =
KSnurnber =
K

8yp =

Ksheath =

L=

24 m WSP-B
1 normal weight
1 roof snow load less than 2 kPa
0.57 space between braced walls approx. 3.55 m (average)
1.6 5 braced wall bands
1 walls are sheathing on the interior with gypsum
1 walls are continuously wood sheathed
219 m

Front to Back Direction (Interior Party Wall) 10.8m

Lus =
Kweight =
Ksnow =
KSspacing =
KSnumber =

Keyp =

Ksheath =

4.57 m WSP-A
1 normal weight
1 roof snow load less than 2 kPa
0.57 space between braced walls approx. 3.55 m (average)
1.6 5 braced wall bands
1.4 walls are not blocked and not sheathed on the interior with gypsum
1 walls are continuously wood sheathed
5.83 m

Front to Back Direction (Interior @ bedroom) 10.8m

Lus =
Kweight =
Ksnow =

KSspacing =

KSnumber =

1.72 m WSP-F
1 normal weight
1 roof snow load less than 2 kPa
0.57 space between braced walls approx. 3.55 m (average)
1.6 5 braced wall bands

PCFs 1475 and 1775 on Lateral Loads
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K

8yp =

Ksheath =

L=

1 walls are sheathing on the interior with gypsum
1 walls are continuously wood sheathed

1.57 m

Left to Right Direction (Exterior Back Wall)

Lus =
Kweight =
Ksnow =

KSspacing =

KSnumber =

295 m WSsP-B

1 normal weight
1 roof snow load less than 2 kPa

0.64 space between braced walls approx. 5.3 m (average)

1.33 3 braced wall bands
1 walls are sheathing on the interior with gypsum
1 walls are continuously wood sheathed

251 m

Left to Right Direction (Exterior Front Wall)

L

us =
Kweight =
Ksnow =
KSspacing =
KSnumber =
K

8yp =~

Ksheath =

L=

211 m WSP-F

1 normal weight

1 roof snow load less than 2 kPa
0.64 space between braced walls approx. 5.3 m (average)
1.33 3 braced wall bands

1 walls are sheathing on the interior with gypsum

1 walls are continuously wood sheathed

1.80 m

Left to Right Direction (Interior Bedroom Wall)

Lus =
Kweight =
Ksnow =

KSspacing =

KSnumber =

7.525 m GWB-B 15.05/2

1 normal weight

1 roof snow load less than 2 kPa
0.64 space between braced walls approx. 5.3 m (average)
1.33 3 braced wall bands

1 walls are sheathing on the interior with gypsum

1 walls are continuously wood sheathed

6.41 m

9.23.6.1.

Anchorage of Building Frames

Is HWP between 0.6 kPa and 1.2 kPa No
Is Smax for Site Class C greater than 0.47 Yes
and is Smax less than or equal to 2.6

From Table 9.23.6.1.
Framing Type Selected
Anchor bolt size
Anchor bolt spacing

From Table 9.23.6.1.
Framing Type Selected
Anchor bolt size
Anchor bolt spacing

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis

WSP-B
12.7 mm
0.6 m

WSP-B
12.7 mm
0.5 m

Use Table 9.23.6.1.

29




9.23.11.4. Joints in Top Plates
Is HWP between 0.6 kPa and 1.2 kPa No N/A

Is Smax for Site Class C greater than 0.47 Yes Use Table 9.23.11.4.-A
and is Smax less than or equal to 2.6

Table 9.23.11.4.-A

12<and<1.6 Normal Weight
All floors 19 nails For BWB Spacing of 10.6m
10 nails For BWB Spacing of < 7.6m

Table 9.23.11.4.-B

12<and<1.6
1st Floor 13 nails For BWB Spacing of 10.6m
7 nails For BWB Spacing of < 7.6m
2nd Floor 7 nails For BWB Spacing of 10.6m
4 nails For BWB Spacing of < 7.6m

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis



Cost Differences - Whitehorse

Archetype

No. Storeys =
Construction =

w=

|=

Stud spacing =

Stud Height =
Eave-to-Ridge height =

Duplex Arch. G
2
Light

126 m
142 m
600 mm
24 m
1.82 m

Braced Wall Panel Difference
The Base Scenario and Scenario A produce the same Braced Wall Panel Lengths, Anchors, and Joint Splicing Results

Base Scenario: Existing NBC 2020
Floor Level Braced Wall Panel Length| BWP Type| BWP Unit Cost BWP Cost
BWP1 600 EXT-W26400-9.505B $ 149.69 /m S 89.81
BWP2 407 EXT-W26400-9.505B $ 149.69 /m S 60.92
BWP3 407 EXT-W26400-9.505B $ 149.69 /m S 60.92
BWP4 600 EXT-W26400-9.505B $ 149.69 /m S 89.81
BWP5 1800 EXT-W26400-9.505B $ 149.69 /m S 269.43
BWP6 1060 EXT-W26400-9.505B $ 149.69 /m S 158.67
BWP7 750 EXT-W26400-9.505B $ 149.69 /m S 112.26
BWP8 750 EXT-W26400-9.505B $ 149.69 /m S 112.26
1st FIr BWP9 600 EXT-W26400-9.505B $ 149.69 /m S 89.81
BWP10 2525 INT-W26600-B S 124.87 /m S 315.30
BWP11 600 INT-W26600-B S 124.87 /m S 74.92
BWP12 600 INT-W26600-B S 124.87 /m S 74.92
BWP13 1030 INT-W26600-B S 124.87 /m S 128.62
BWP14 600 EXT-W26400-9.505B $ 149.69 /m S 89.81
BWP15 750 EXT-W26400-9.505B $ 149.69 /m S 112.26
BWP16 750 EXT-W26400-9.505B $ 149.69 /m S 112.26
BWP17 2125 EXT-W26400-9.505B $ 149.69 /m S 318.08
BWP18 1670 EXT-W26400-9.505B $ 149.69 /m S 249.98
BWP19 600 EXT-W26400-9.505B $ 149.69 /m S 89.81
BWP20 600 EXT-W26400-9.505B $ 149.69 /m S 89.81
BWP21 600 EXT-W26400-9.505B $ 149.69 /m S 89.81
BWP22 600 EXT-W26400-9.505B $ 149.69 /m S 89.81
BWP23 600 EXT-W26400-9.505B $ 149.69 /m S 89.81
BWP24 600 EXT-W26400-9.505B $ 149.69 /m S 89.81
BWP25 1500 INT-W26600 $ 116.08 /m S 174.13
2nd Fr BWP26 1200 INT-W26600 $ 116.08 /m S 139.30
BWP27 1200 INT-W26600 $ 116.08 /m S 139.30
BWP28 2800 INT-W26600 $ 116.08 /m S 325.03
BWP29 600 EXT-W26400-9.505B $ 149.69 /m S 89.81
BWP30 600 EXT-W26400-9.505B $ 149.69 /m S 89.81
BWP31 600 INT-W26600 $ 116.08 /m S 69.65
BWP32 700 INT-W26600 $ 116.08 /m S 81.26
BWP33 1200 INT-W26600 $ 116.08 /m S 139.30
1st Flr Extra 11 mm OSB 0 Extra 11 mm OSB  $ 30.70 /m S -
2nd Fir Extra 11 mm OSB 0 Extra 11 mm 0SB $ 30.70 /m S -
All Flrs Extra 12.7 Gypsum -9655 Extra Gypsum Board $ 34,92 /m S (337.14)
$  3,969.40
Anchor Bolts Difference
Base Scenario: Existing NBC 2020
Spacing (mm) Number Unit Cost Cost
1/2" dia. Anchor 2400 28[$ 6.13 Ea. S 171.64
Top Plate Splice Fasteners
Base Scenario: Existing NBC 2020
No. Locations No. Fasteners Total| Cost per Total Cost
1st Floor Framing 14 16 224|S 0.10]S 22.40
2nd Floor Framing 14 6 84S 0.10|S 8.40
308 $ 30.80
Base Scenario Total Cost [$ 417184]

Average Cost of Housing Construction in Whitehorse
$ 276,600.00 CAD
Based on the Industry Rule of Thumb for Yukon, proposed by a JTG Member.

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis

Scenario B: Updated Seismic Values and Updated Lateral Loads Provisions

Floor Level Braced Wall Panel Length| BWP Type| BWP Unit Cost [ BWP Cost
BWP1 600 2020 WSP-A S 149.69 /m S 89.81

BWP2 407 2020 WSP-A S 149.69 /m S 60.92

BWP3 407 2020 WSP-A S 149.69 /m S 60.92

BWP4 600 2020 WSP-A  $ 149.69 /m S 89.81

BWP5 1800 2020 WSP-A S 149.69 /m S 269.43

BWP6 1060 2020 WSP-A S 149.69 /m S 158.67

BWP7 750 2020 WSP-A S 149.69 /m S 112.26

BWP8 750 2020 WSP-A S 149.69 /m S 112.26

1st FIr BWP9 600 2020 WSP-A S 149.69 /m S 89.81
BWP10 2525 GWB-D Interior $ 97.75 /m S 246.82

BWP11 600 GWB-D Interior $ 97.75 /m S 58.65

BWP12 600 2020 WSP-A-Interior  $ 155.59 /m S 93.36

BWP13 1030 GWB-D Interior $ 97.75 /m S 100.68

BWP14 600 2020 WSP-B S 161.84 /m S 97.11

BWP15 750 2020 WSP-B S 161.84 /m S 121.38

BWP16 750 2020 WSP-A S 149.69 /m S 112.26

BWP17 2125 2020 WSP-A S 149.69 /m S 318.08

BWP18 1670 2020 WSP-A S 149.69 /m S 249.98

BWP19 600 2020 WSP-B S 161.84 /m S 97.11

BWP20 600 2020 WSP-A S 149.69 /m S 89.81

BWP21 600 2020 WSP-A S 149.69 /m S 89.81

BWP22 600 2020 WSP-A S 149.69 /m S 89.81

BWP23 600 2020 WSP-A S 149.69 /m S 89.81

BWP24 600 2020 WSP-A S 149.69 /m S 89.81

BWP25 1500 GWB-A Interior $ 81.17 /m S 121.75

2nd FIr BWP26 1200 GWB-A Interior $ 81.17 /m S 97.40
BWP27 1200 GWB-A Interior $ 81.17 /m S 97.40

BWP28 2800 GWB-A Interior $ 81.17 /m S 227.26

BWP29 600 2020 WSP-B S 161.84 /m S 97.11

BWP30 600 2020 WSP-B S 161.84 /m S 97.11

BWP31 600 2020 WSP-A-Interior  $ 155.59 /m S 93.36

BWP32 700 2020 WSP-A-Interior  $ 155.59 /m S 108.92

BWP33 1200 GWB-A Interior $ 81.17 /m S 97.40

1st Flr Extra 11 mm OSB 8423 Extra1l mm OSB $ 30.70 /m S 258.57
2nd Fir Extra 11 mm OSB 1659 Extra 11 mm OSB $ 30.70 /m S 50.93
All Flrs Extra 12.7 Gypsum 3700 Extra Gypsum Board $ 3492 /m S 129.20
$ 4,464.78

Cost Increase of Scenario B (PCF 1475) relative to Base Scenario (Existing Code) S 495.38

Percent Cost Increase of Scenario B relative to Base Scenario 12.5%

Scenario B: Updated Seismic Values and Updated Lateral Loads Provisions

Spacing (mm)

Number

Unit Cost

Cost

800/2400

38

$

6.13 [Ea.

$

232.94

Scenario B: Updated Seismic Values and Updated Lateral Loads Provisions

No. Locations No. Fasteners| Total Fasteners| Cost per Total Cost
14 38 532[$ 010(S$S 53.20

14 20 280[$ 0.10(S$S 28.00

812 $ 81.20

Scenario B Total Cost 4,778.92
Total Percent Increase Relative to Base Scenario (Existing Code) 14.55%
Scenario B Percent Increase from Base Case Home Construction Cost 0.22%|
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Code Analysis - Whitehorse

Archetype Duplex Arch. G
No. Storeys =
Construction =

W =

Stud spacing =
Stud Height =
Eave-to-Ridge height =

2
Light
126 m
142 m
600 mm

24 m
1.82 m

Base Scenario

2015 NBC and 2015 NBC Seismic Hazard Values

Sa(0.2) = 0.334
HWP = 0.38 kPa

9.23.13.1. Requirements for Low to Moderate Wind and Seismic Forces

Does the Article apply? Yes
9.23.13.2. Requirements for High Wind and Seismic Forces

Does the Article apply? No i
9.23.13.3. Requirements for Extreme Wind and Seismic Forces

Does the Article apply? No i
9.23.13.5. Braced Wall Panels in Braced Wall Bands

Is Sa(0.2) greater than 0.7 and less than 1.0?
Is Sa(0.2) greater than or equal to 1.0 and less than 1.8kPa?
Is HWP greater than or equal to 0.8 and less than 1.2 kPa?

No
No
No

Table 9.23.13.5.

Spacing and Dimensions of Braced Wall Bands and Braced Wall Panels
% braced walls - 3rd Floor

% braced walls - 2nd Floor

% braced walls - 1st Floor

% braced walls - bsmt

Maximum distance between centre lines of adjacent braced wall bands
measured from the furthest points between centres of the bands

Maximum distance between required braced wall panels measured from the
edges of the panels

Maximum distance from the end of a braced wall band to the edge of the
closest required braced wall panel

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

Minimum length of individual braced wall panels 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

9.23.13.6.

Materials in Braced Wall Panels

Is Sa(0.2) less than or equal to 0.9? Yes

Stud spacing? 400 600
GWB interior finish 12.7 15.9({mm
CSA 0325 sheathing W16 W24
OSB O-1 and 0O-2 grades 11 12.5|mm
Waferboard R-1 grade 9.5 12.5|mm
Plywood 11 12.5{mm
Diagonal lumber 17 17|mm

Use OSB wall sheathing

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis
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9.23.3.5. Fasteners for Sheathing or Subflooring

Does Table 9.23.3.5.-A govern design? Yes

Does Table 9.23.3.5.-B govern design? No

Does Table 9.23.3.5.-C govern design? No

Braced Wall Panel Type 2015 EWP600
9.23.6.1. Anchorage of Building Frames

Anchor bolt size 12.7 mm Sentence 9.23.6.1.(2) governs

Anchor bolt spacing 2.4 m
9.23.11.4. Joints in Top Plates

Top Plate Connections

1st Floor 1 nails Supporting 1 floor
2nd Floor 1 nails Supporting 0 floors
Scenario A:
2015 NBC and 2020 NBC Seismic Hazard Values
S(0.2,C) = 0.47
HWP = 0.38 kPa

9.23.13.1. Requirements for Low to Moderate Wind and Seismic Forces

Does the Article apply? Yes
9.23.13.2. Requirements for High Wind and Seismic Forces

Does the Article apply? No i
9.23.13.3. Requirements for Extreme Wind and Seismic Forces

Does the Article apply? No i
9.23.13.5. Braced Wall Panels in Braced Wall Bands

Is Sa(0.2) greater than 0.7 and less than 1.0?
Is Sa(0.2) greater than or equal to 1.0 and less than 1.8kPa?
Is HWP greater than or equal to 0.8 and less than 1.2 kPa?

No
No
No

Table 9.23.13.5.

Spacing and Dimensions of Braced Wall Bands and Braced Wall Panels
% braced walls - 3rd Floor

% braced walls - 2nd Floor

% braced walls - 1st Floor

% braced walls - bsmt

Maximum distance between centre lines of adjacent braced wall bands

measured from the furthest points between centres of the bands ) m
Maximum distance between required braced wall panels measured from the
edges of the panels ) m
Maximum distance from the end of a braced wall band to the edge of the
closest required braced wall panel 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 - mm
braced wall panel
Minimum length of individual braced wall panels panel not located at the end
of a braced wall band or braced wall panel located at the end of a braced wall
. . mm
band where the braced wall panel does not connect to an intersecting braced
wall panel
9.23.13.6. Materials in Braced Wall Panels
Is Sa(0.2) less than or equal to 0.9? Yes
Stud spacing? 400 600
GWB interior finish 12.7 15.9({mm
CSA 0325 sheathing W16 W24
0SB 0-1 and 0O-2 grades 11 12.5{mm Use OSB wall sheathing
Waferboard R-1 grade 9.5 12.5|mm

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis
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Plywood 11 12.5|mm

Diagonal lumber 17 17({mm
9.23.3.5. Fasteners for Sheathing or Subflooring
Does Table 9.23.3.5.-A govern design? Yes
Does Table 9.23.3.5.-B govern design? No
Does Table 9.23.3.5.-C govern design? No
Braced Wall Panel Type 2015 EWP600
9.23.6.1. Anchorage of Building Frames
Anchor bolt size 12.7 mm Sentence 9.23.6.1.(2) governs
Anchor bolt spacing 24 m
9.23.11.4. Joints in Top Plates

Top Plate Connections

1st Floor 1 nail Supporting 1 floor Using Table 9.23.11.4.-2015
2nd Floor 1 nail Supporting O floors Using Table 9.23.11.4.-2015
Scenario B - Post Public Review
2020 NBC and 2020 NBC Seismic Hazard Values First Storey Second Storey
Smax = 0.70 Worst Case W= 126 m 126 m
Smax = 0.41 Site Class C I = 142 m 10.84 m
HWP = 0.38 kPa Stud spacing = 600 mm
S= 1.00 kPa Stud Height = 2.4 m

Construction =

Normal Eave-to-Ridge height = 1.82 m

9.23.13.1. Requirements for Low to Moderate Wind and Seismic Forces
Does the Article apply? Yes
9.23.13.2. Requirements for High Wind and Seismic Forces
Is the 1-in-50 HWP < 1.2 kPa? Yes
Is Smax < 2.6 for the Site Class Yes
Does the lowest exterior frame support less Yes Design to
than or equal to 2 floors of normal weight Article 9.23.13.4.-2020 to 9.23.13.10.-2020
Does the lowest exterior frame support less N/A
than or equal to 1 floor of heavy weight
9.23.13.3. Requirements for Extreme Wind and Seismic Forces
Is Smax > 2.6? No
Is Smax > 0.47 for Site Cass C and the lowest exterior No Design to
frame wall supports more than 1 floor of heavy weight N/A
construction or is clad with masonry/stone veneer?
9.23.13.5. Braced Wall Panels in Braced Wall Bands
Maximum distance between centre lines of adjacent braced wall bands 106
measured from the furthest points between centres of the bands ' m
Maximum distance between required braced wall panels measured from the 64
edges of the panels ' m
Maximum distance from the end of a braced wall band to the edge of the 2.4
closest required braced wall panel ’ 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 600 mm
braced wall panel
Minimum length of individual braced wall panels panel not located at the end
of a braced wall band or braced wall panel located at the end of a braced wall 250
mm

PCFs 1475
Combined

band where the braced wall panel does not connect to an intersecting braced
wall panel

and 1775 on Lateral Loads
Impact Analysis
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Minimum length of individual gypsum board-sheathed braced wall panels:
® gypsum board installed on both faces of braced wall panel 1.2 m
® gypsum board installed on one face of braced wall panel 2.4 m
Minimum length of individual lumber-sheathed braced wall panels: 1.2 m
Minimum total length of all braced wall panels in a braced wall band Per Article 9.23.13.7.
9.23.13.7. Braced Wall Panel Length
9.23.13.7.(4) SEISMIC
Ls = Lus X [Kweight X Ksnow] X [KSspacing X KSnumber] X [Kgyp X Ksheath] > BWPmin
First Storey
Front to Back Direction (Exterior Walls)
3.79 m WSP-A
Kueight = 1 normal weight
Ksnow = 1 roof snow load less than 2 kPa
Ksspacing = 0.57 space between braced walls approx. 3.55 m
Ksnumber = 1.6 5 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L= 3.46 m
Front to Back Direction (Interior Garage Walls)
3.79 m WSP-A
Kweight = 1 normal weight
Ksnow = 1 roof snow load less than 2 kPa
Ksspacing = 0.57 space between braced walls approx. 3.55 m
Ksnumber = 1.6 5 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L= 3.46 m
Front to Back Direction (Interior Party Wall)
Ly = 3.79 m GWB-D
Kueight = 1 normal weight
Ksnow = 1 roof snow load less than 2 kPa
Ksspacing = 0.57 space between braced walls approx. 3.55 m
Ksnumber = 1.6 5 braced wall bands
Keyp = 1.2 walls are blocked but no gypsum sheathing on interior
Ksheath = 1 walls are continuously wood sheathed
L = 4.15 m
Left to Right Direction (Exterior Back Wall and Interior Wall)
Ly = 3.79 m WSP-A
Kweight = 1 normal weight
Ksnow = 1 roof snow load less than 2 kPa
Ksspacing = 0.64 space between braced walls approx. 4.2 m (average)
Ksnumber = 1.5 4 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
PCFs 1475 and 1775 on Lateral Loads 35
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Ksheath = 1 walls are continuously wood sheathed

L, 3.64 m

Left to Right Direction (Exterior Front Wall - Front Door)

Lys = 1.99 m WSP-B
Kiveight = 1 normal weight
Ksnow = 1 roof snow load less than 2 kPa
Ksspacing = 0.64 space between braced walls approx. 4.2 m (average)
Ksnumber = 1.5 4 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L= 191 m

Second Storey
Front to Back Direction (Exterior Walls)

141 m WSP-A
Kweight = 1 normal weight
Ksnow = 1 roof snow load less than 2 kPa
Ksspacing = 0.57 space between braced walls approx. 3.55 m
Ksnumber = 1.6 5 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed

L= 1.29 m

Front to Back Direction (Interior Bedroom Walls)
141 m WSP-A

Kueight = 1 normal weight
Ksnow = 1 roof snow load less than 2 kPa
Ksspacing = 0.57 space between braced walls approx. 3.55 m
Ksnumber = 1.6 5 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed

L= 1.29 m

Front to Back Direction (Interior Party Wall)

6.02 m GWB-A
Kweight = 1 normal weight
Ksnow = 1 roof snow load less than 2 kPa
Ksspacing = 0.57 space between braced walls approx. 3.55 m
Ksnumber = 1.6 5 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed

L= 5.49 m

Left to Right Direction (Exterior Back Wall)
Ly = 1.72 m WSP-A

Kueight = 1 normal weight
Ksnow = 1 roof snow load less than 2 kPa
Ksspacing = 0.64 space between braced walls approx. 5.3 m (average)
Ksnumber = 1.33 3 braced wall bands

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis




Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L= 1.46 m

Left to Right Direction (Exterior Front Wall)
Ly = 1.72 m WSP-B

Kueight = 1 normal weight
Ksnow = 1 roof snow load less than 2 kPa
Ksspacing = 0.64 space between braced walls approx. 5.3 m (average)
Ksnumber = 1.33 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L = 1.46 m

Left to Right Direction (Interior Walls)

Lys = 3.625 m GWB-A 7.25/2
Kuweight = 1 normal weight
Ksnow = 1 roof snow load less than 2 kPa
Ksspacing = 0.64 space between braced walls approx. 5.3 m (average)
Ksnumber = 1.33 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L= 3.09 m

9.23.6.1. Anchorage of Building Frames
Is HWP greater than 1.2 kPa No If "No" to both then use Table 9.23.6.1.
Is Smax greater than 2.6? No Use 9.23.6.1.(2)(b)
From Table 9.23.6.1.
Framing Type Selected WSP-A
Anchor bolt size 12.7 mm
Anchor bolt spacing 0.8 m
From Table 9.23.6.1.
Framing Type Selected WSP-A
Anchor bolt size 12.7 mm
Anchor bolt spacing 0.7 m

9.23.11.4. Joints in Top Plates

Is HWP less than or equal to 1.2 kPa Yes Use Table 9.23.11.4.-B
Is Smax for Site Class C less than or equal to 2.6 Yes Use Table 9.23.11.4.-A

Table 9.23.11.4.-A

£0.6 Normal Weight
All floors 6 nails For BWB Spacing of 10.6m
3 nails For BWB Spacing of < 7.6m

Table 9.23.11.4.-B

0.3<and<04 Normal Weight
1st Floor 9 nails For BWB Spacing of 10.6m
5 nails For BWB Spacing of < 7.6m
PCFs 1475 and 1775 on Lateral Loads 37

Combined Impact Analysis




2nd Floor 5 nails
3 nails

For BWB Spacing of 10.6m
For BWB Spacing of < 7.6m

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis
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Cost Differences - Lethbridge
Archetype Duplex Arch. G

No. Storeys =
Construction =

w=

1=

Stud spacing =

Stud Height =
Eave-to-Ridge height =
Braced Wall Panel

2
Light

126 m
142 m
600 mm
24 m
1.82m

Difference

The Base Scenario and Scenario A produce the same Braced Wall Panel Lengths, Anchors, and Joint Splicing Results

Base Scenario: Existing NBC 2020
Floor Level Braced Wall Panel Length] BWP Type[  BWP Unit Cost BWP Cost
BWP1 1965 EXT-W26400-9.50SB S 149.69 /m S 294.13
BWP2 407 EXT-W26400-9.50SB  $ 149.69 /m S 60.92
BWP3 407 EXT-W26400-9.50SB  $ 149.69 /m S 60.92
BWP4 1502 EXT-W26400-9.50SB  $ 149.69 /m S 224.83
BWP5 840 EXT-W26400-9.50SB S 149.69 /m 5 125.74
BWP6 1670 EXT-W26400-9.50SB $ 149.69 /m S 249.98
BWP7 750 EXT-W26400-9.50SB $ 149.69 /m S 112.26
BWP8 915 EXT-W26400-9.50SB  $ 149.69 /m S 136.96
1st FIr BWP9 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81
BWP10 3200 INT-W26600-B  $ 124.87 /m S 399.59
BWP11 600 INT-W26600-B  $ 124.87 /m S 74.92
BWP12 600 INT-W26600-B  $ 124.87 /m S 74.92
BWP13 1030 INT-W26600-B  $ 124.87 /m 5 128.62
BWP14 600 EXT-W26400-9.50SB S 149.69 /m S 89.81
BWP15 600 EXT-W26400-9.50SB S 149.69 /m S 89.81
BWP16 600 EXT-W26400-9.50SB  $ 149.69 /m S 89.81
BWP17 1470 EXT-W26400-9.50SB $ 149.69 /m S 220.04
BWP18 1670 EXT-W26400-9.50SB  $ 149.69 /m S 249.98
BWP19 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81
BWP20 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81
BWP21 600 EXT-W26400-9.50SB S 149.69 /m S 89.81
BWP22 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81
BWP23 750 EXT-W26400-9.50SB S 149.69 /m S 112.26
BWP24 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81
BWP25 1800 INT-W26600 S 116.08 /m S 208.95
2nd FIr BWP26 1200 INT-W26600 S 116.08 /m S 139.30
BWP27 1200 INT-W26600 S 116.08 /m S 139.30
BWP28 1200 INT-W26600 S 116.08 /m S 139.30
BWP29 600 EXT-W26400-9.50SB S 149.69 /m S 89.81
BWP30 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81
BWP31 600 INT-W26600 $ 116.08 /m S 69.65
BWP32 900 INT-W26600 S 116.08 /m S 104.48
BWP33 1200 INT-W26600 $ 116.08 /m S 139.30
1st FIr Extra 11 mm OSB 0 ExtrallmmOSB $ 30.70 /m 5 -
2nd Fir Extra 11 mm OSB 0 ExtrallmmOSB $ 30.70 /m 5 -
All Flrs Extra 12.7 Gypsum -9030 Extra Gypsum Board $ 34.92 /m S (315.31)
$ 4,138.97
Anchor Bolts Difference
Base Scenario: Existing NBC 2020
Spacing (mm) Number| Unit Cost Cost
1/2" dia. Anchor 2400 28| S 6.13 Ea. S 171.64
Top Plate Splice Fasteners
Base Scenario: Existing NBC 2020
No. Locations No. Fasteners Total| Cost per Total Cost
1st Floor Framing 14 16 224($ 0.10(S 22.40
2nd Floor Framing 14 6 84S 0.10]|S 8.40
308 $ 30.80
Base Scenario Total Cost [$ 4341.41]

Average Cost of Duplex Construction in Lethbridge
$ 207,450.00 CAD
Based on Altus Group - 2022 Canadian Cost Guide

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis

Scenario B: Updated Seismic Values and Updated Lateral Loads Provisions

Floor Level Braced Wall Panel Length] BWP Type] BWP Unit Cost [ BWP Cost
BWP1 1965 2020 WSP-A  $ 149.69 /m S 294.13

BWP2 407 2020 WSP-A  $ 149.69 /m S 60.92

BWP3 407 2020 WSP-A  $ 149.69 /m S 60.92

BWP4 1502 2020 WSP-A S 149.69 /m S 224.83

BWP5 840 2020 WSP-A  $ 149.69 /m S 125.74

BWP6 1670 2020 WSP-A  $ 149.69 /m S 249.98

BWP7 750 2020 WSP-A  $ 149.69 /m S 112.26

BWP8 915 2020 WSP-A  $ 149.69 /m S 136.96

1st FIr BWP9 600 2020 WSP-A  $ 149.69 /m S 89.81
BWP10 3200 GWB-D Interior $ 97.75 /m S 312.80

BWP11 600 GWB-D Interior $ 97.75 /m S 58.65

BWP12 600 2020 WSP-A-Interior  $ 155.59 /m S 93.36

BWP13 1030 GWB-D Interior $ 97.75 /m S 100.68

BWP14 600 2020 WSP-B $ 161.84 /m S 97.11

BWP15 600 2020 WSP-B  $ 161.84 /m S 97.11

BWP16 600 2020 WSP-A  $ 149.69 /m S 89.81

BWP17 1470 2020 WSP-A  $ 149.69 /m S 220.04

BWP18 1670 2020 WSP-A  $ 149.69 /m S 249.98

BWP19 600 2020 WSP-B  $ 161.84 /m S 97.11

BWP20 600 2020 WSP-A S 149.69 /m S 89.81

BWP21 600 2020 WSP-A  $ 149.69 /m S 89.81

BWP22 600 2020 WSP-A  $ 149.69 /m S 89.81

BWP23 750 2020 WSP-A  $ 149.69 /m S 112.26

BWP24 600 2020 WSP-A S 149.69 /m S 89.81

BWP25 1800 GWB-A Interior  $ 81.17 /m S 146.10

2nd Flr BWP26 1200 GWB-A Interior  $ 81.17 /m S 97.40
BWP27 1200 GWB-A Interior  $ 81.17 /m S 97.40

BWP28 1200 GWB-A Interior  $ 81.17 /m S 97.40

BWP29 600 2020 WSP-B S 161.84 /m S 97.11

BWP30 600 2020 WSP-B S 161.84 /m S 97.11

BWP31 600 2020 WSP-A-Interior $ 155.59 /m S 93.36

BWP32 900 2020 WSP-A-Interior  $ 155.59 /m S 140.03

BWP33 1200 GWB-A Interior $ 81.17 /m S 97.40

1st Fir Extra 11 mm OSB 7548 Extra1lmm OSB $ 30.70 /m S 231.70
2nd FIr Extra 11 mm OSB 10675 Extra 1l mm OSB $ 30.70 /m S 327.70
All Flrs Extra 12.7 Gypsum 3900 Extra Gypsum Board $ 34.92 /m S 136.18
$ 4,902.58

Cost Increase of Scenario B (PCF 1475) relative to Base Scenario (Existing Code) S 763.61
Percent Cost Increase of Scenario B relative to Base Scenario 18.4%

Scenario B: Updated Seismic Values and Updated Lateral Loads Provisions

Spacing (mm) Number| Unit Cost

Cost

1400/2400 36| $ 6.13 |Ea. S

220.68

Scenario B: Updated Seismic Values and Updated Lateral Loads Provisions

No. Locations No. Fasteners| Total Fasteners| Cost per Total Cost
14 38 532|$ 0.10]$ 53.20

14 20 280($ 0.10($ 28.00

812 $ 81.20

Scenario B Total Cost $ 5,204.46
Total Percent Increase Relative to Base Scenario (Existing Code) 19.88%)
Scenario B Percent Increase from Base Case Home Construction Cost 0.42%|




Code Analysis - Lethbridge

Archetype Duplex Arch. G

No. Storeys = 2
Construction = Light
w= 12.6 m
| = 142 m
Stud spacing = 600 mm
Stud Height = 2.4 m
Eave-to-Ridge height = 1.82 m

Base Scenario
2015 NBC and 2015 NBC Seismic Hazard Values

Sa(0.2) = 0.09
HWP = 0.78 kPa

9.23.13.1. Requirements for Low to Moderate Wind and Seismic Forces

Does the Article apply? Yes
9.23.13.2. Requirements for High Wind and Seismic Forces

Does the Article apply? No i
9.23.13.3. Requirements for Extreme Wind and Seismic Forces

Does the Article apply? No i
9.23.13.5. Braced Wall Panels in Braced Wall Bands

Is Sa(0.2) greater than 0.7 and less than 1.0?
Is Sa(0.2) greater than or equal to 1.0 and less than 1.8kPa?
Is HWP greater than or equal to 0.8 and less than 1.2 kPa?

No
No
No

Table 9.23.13.5. Spacing and Dimensions of Braced Wall Bands and Braced Wall Panels
% braced walls - 3rd Floor
% braced walls - 2nd Floor
% braced walls - 1st Floor
% braced walls - bsmt

Maximum distance between centre lines of adjacent braced wall bands
measured from the furthest points between centres of the bands

Maximum distance between required braced wall panels measured from the
edges of the panels

Maximum distance from the end of a braced wall band to the edge of the
closest required braced wall panel

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

Minimum length of individual braced wall panels 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

- m

wall panel
9.23.13.6. Materials in Braced Wall Panels
Is Sa(0.2) less than or equal to 0.9? Yes
Stud spacing? 400 600
GWSB interior finish 12.7 15.9|mm
CSA 0325 sheathing W16 W24 Use OSB wall sheathing
0SB 0O-1 and O-2 grades 11 12.5|mm
Waferboard R-1 grade 9.5 12.5|mm
Plywood 11 12.5|mm
Diagonal lumber 17 17({mm

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis
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9.23.3.5. Fasteners for Sheathing or Subflooring
Does Table 9.23.3.5.-A govern design? Yes
Does Table 9.23.3.5.-B govern design? No
Does Table 9.23.3.5.-C govern design? No
Braced Wall Panel Type 2015 EWP600
9.23.6.1. Anchorage of Building Frames
Anchor bolt size 12.7 mm Sentence 9.23.6.1.(2) governs
Anchor bolt spacing 2.4 m
9.23.11.4. Joints in Top Plates
Top Plate Connections
1st Floor 1 nails Supporting 1 floor
2nd Floor 1 nails Supporting 0 floors
Scenario A:
2015 NBC and 2020 NBC Seismic Hazard Values
5(0.2,C) = 0.19
HWP = 0.78 kPa
9.23.13.1. Requirements for Low to Moderate Wind and Seismic Forces
Does the Article apply? Yes
9.23.13.2. Requirements for High Wind and Seismic Forces
Does the Article apply? No i
9.23.13.3. Requirements for Extreme Wind and Seismic Forces
Does the Article apply? No i
9.23.13.5. Braced Wall Panels in Braced Wall Bands
Is Sa(0.2) greater than 0.7 and less than 1.0? No
Is Sa(0.2) greater than or equal to 1.0 and less than 1.8kPa? No
Is HWP greater than or equal to 0.8 and less than 1.2 kPa? No
Table 9.23.13.5. Spacing and Dimensions of Braced Wall Bands and Braced Wall Panels
% braced walls - 3rd Floor -
% braced walls - 2nd Floor -
% braced walls - 1st Floor -
% braced walls - bsmt -
Maximum distance between centre lines of adjacent braced wall bands
measured from the furthest points between centres of the bands i m
Maximum distance between required braced wall panels measured from the
edges of the panels ) m
Maximum distance from the end of a braced wall band to the edge of the
closest required braced wall panel i 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 - mm
braced wall panel
Minimum length of individual braced wall panels 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 | mm
wall panel
9.23.13.6. Materials in Braced Wall Panels
Is Sa(0.2) less than or equal to 0.9? Yes
Stud spacing? 400 600
GWSB interior finish 12.7 15.9|mm
CSA 0325 sheathing W16 W24
0SB 0O-1 and O-2 grades 11 12.5|mm Use OSB wall sheathing
Waferboard R-1 grade 9.5 12.5|mm

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis
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Plywood 11 12.5{mm
Diagonal lumber 17 17|mm
9.23.3.5. Fasteners for Sheathing or Subflooring
Does Table 9.23.3.5.-A govern design? Yes
Does Table 9.23.3.5.-B govern design? No
Does Table 9.23.3.5.-C govern design? No
Braced Wall Panel Type 2015 EWP600
9.23.6.1. Anchorage of Building Frames
Anchor bolt size 12.7 mm Sentence 9.23.6.1.(2) governs
Anchor bolt spacing 2.4 m
9.23.11.4. Joints in Top Plates

Top Plate Connections
1st Floor
2nd Floor

Supporting 1 floor
Supporting 0 floors

1 nail
1 nail

Using Table 9.23.11.4.-2015
Using Table 9.23.11.4.-2015

Scenario B - Post Public Review

2020 NBC and 2020 NBC Seismic Hazard Values

First Storey

Smax =

Smax =

HWP =

S =
Construction =

0.31 Worst Case

0.15 Site Class C

0.78 kPa

2.01 kPa
Normal

142 m
126 m
600 mm
24 m
1.82 m

W=

| =

Stud spacing =

Stud Height =
Eave-to-Ridge height =

Second Storey
142 m
10.8 m

9.23.13.1.

Requirements for Low to Moderate Wind and Seismic Forces
Does the Article apply? No

9.23.13.2.

Requirements for High Wind and Seismic Forces
Is the 1-in-50 HWP < 1.2 kPa? Yes

Yes
Yes

Is Smax < 2.6 for the Site Class

Does the lowest exterior frame support less
than or equal to 2 floors of normal weight
Does the lowest exterior frame support less
than or equal to 1 floor of heavy weight

N/A

Design to
Article 9.23.13.4.-2020 t0 9.23.13.10.-2020

9.23.13.3.

Requirements for Extreme Wind and Seismic Forces
Is Smax > 2.6?

Is Smax > 0.47 for Site Cass C and the lowest exterior
frame wall supports more than 1 floor of heavy weight
construction or is clad with masonry/stone veneer?

No
No

Design to
N/A

9.23.13.5.

Braced Wall Panels in Braced Wall Bands

Maximum distance between centre lines of adjacent braced wall bands
measured from the furthest points between centres of the bands

Maximum distance between required braced wall panels measured from the
edges of the panels

Maximum distance from the end of a braced wall band to the edge of the
closest required braced wall panel

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

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis

10.6 m

6.4 m

2.4 m
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Minimum length of individual braced wall panels 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

Minimum length of individual gypsum board-sheathed braced wall panels:

e gypsum board installed on both faces of braced wall panel
e gypsum board installed on one face of braced wall panel
Minimum length of individual lumber-sheathed braced wall panels:

Minimum total length of all braced wall panels in a braced wall band

750 mm
1.2 m
2.4 m
1.2 m

Per Article 9.23.13.7.

9.23.13.7.

9.23.13.7.(3)

First Storey

Braced Wall Panel Length

WIND
I-w = I-uw X [Kexp X Kroof] X [KWspacing X KWnumber] X [Kgyp X Ksheath] > BWPmin

Front to Back Direction (Exterior Walls)

Lyw = 7.06 m WSP-A
Kexp = 1 for suburban
Kroof = 0.83 for roof eave to ridge of 1.82m<3m
Kwspacing = 0.48 space between braced walls approx. 3.55 m
Kwnumber = 1.43 5 braced wall bands
Kayp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 4.02 m

Front to Back Direction (Interior Garage Walls)

Luw = 7.06 m GWB-D
Kexp = 1 for suburban
Kroof = 0.83 for roof eave to ridge of 1.82m<3m
Kwspacing = 0.48 space between braced walls approx. 3.55 m
Kwnumber = 1.43 5 braced wall bands
Kayp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 4.02 m

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis

43




Front to Back Direction (Party Walls)

Low = 7.06 m WSP-A
Kexp = 1 for suburban
Kroof = 0.83 for roof eave to ridge of 1.82 m <3 m
Kwspacing = 0.48 space between braced walls approx. 3.55 m
Kwnumber = 1.43 5 braced wall bands
Keyp = 1.2 walls are blocked but not sheathed on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 483 m

Left to Right Direction (Exterior Back Wall and Interior Wall)

Low = 7.06 m WSP-A
Kexp = 1 forsuburban
Kroof = 0.83 for roof eave to ridge of 1.82 m<3m
Kwspacing = 0.56 space between braced walls approx. 4.2 m (averaged)
Kwnumber = 1.38 4 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 453 m

Left to Right Direction (Exterior Front Wall - Front Door)

Low = 371 m WSP-B
Kexp = 1 for suburban
Kroof = 0.83 for roof eave to ridge of 1.82 m<3 m
Kwspacing = 0.56 space between braced walls approx. 4.2 m (averaged)
Kwnumber = 1.38 4 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 238 m

Second Storey
Front to Back Direction (Exterior Walls)

Low = 343 m WSP-A
Kexp = 1 forsuburban
Kroof = 0.62 forroof eave to ridge of 1.82 m<3 m
Kwspacing = 0.48 space between braced walls approx. 3.55 m
Kwnumber = 1.43 5 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 1.46 m

Front to Back Direction (Interior Bedroom Walls)

Low = 343 m WSP-A 7.01/2
Kexp = 1 for suburban
Kroof = 0.62 for roof eave to ridge of 1.82 m<3 m
Kwspacing = 0.48 space between braced walls approx. 3.55 m
Kwnumber = 1.43 5 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis




L, = 1.46 m

Front to Back Direction (Interior Party Wall)

I-uw = 9.86 m GWB-A
Kexp = 1 forsuburban
Kroof = 0.62 for roof eave to ridge of 1.82 m<3 m
Kwspacing = 0.48 space between braced walls approx. 3.55 m
Kwnumber = 1.43 5 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 4.20 m

Left to Right Direction (Exterior Back)

Low = 343 m WSP-A
Kexp = 1 forsuburban
Kroof = 0.62 for roof eave to ridge of 1.82 m<3 m
Kwspacing = 0.72 space between braced walls approx. 5.4 m (average)
Kwnumber = 1.28 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 1.96 m

Left to Right Direction (Exterior Back)

Low = 1.8 m WSP-B
Kexp = 1 for suburban
Kroof = 0.62 for roof eave to ridge of 1.82 m<3 m
Kwspacing = 0.72 space between braced walls approx. 5.4 m (average)
Kwnumber = 1.28 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 1.03 m

Left to Right Direction (Interior Bedroom)

Low = 493 m GWB-A 9.86/2
Kexp = 1 forsuburban
Kroof = 0.62 for roof eave to ridge of 1.82 m<3 m
Kwspacing = 0.72 space between braced walls approx. 5.4 m (average)
Kwnumber = 1.28 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 282 m

9.23.6.1.

Anchorage of Building Frames
Is HWP between 0.6 kPa and 1.2 kPa Yes

Is Smax for Site Class C greater than 0.47 No Use Table 9.23.6.1.

and is Smax less than or equal to 2.6

From Table 9.23.6.1.
Framing Type Selected WSP-A
Anchor bolt size 12.7 mm

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis
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Anchor bolt spacing 0.8 m
From Table 9.23.6.1.
Framing Type Selected WSP-B
Anchor bolt size 12.7 mm
Anchor bolt spacing 0.7 m
9.23.11.4. Joints in Top Plates
Is HWP between 0.6 kPa and 1.2 kPa Yes Use Table 9.23.11.4.-B
Is Smax for Site Class C greater than 0.47 No N/A

and is Smax less than or equal to 2.6

Table 9.23.11.4.-A

0.6<and £0.8
All floors 4 nails
2
Table 9.23.11.4.-B
0.6<and 0.9
1st Floor 20 nails
10 nails
2nd Floor 13 nails
7 nails

Normal Weight
For BWB Spacing of 10.6m
For BWB Spacing of < 7.6m

Normal Weight
For BWB Spacing of 10.6m
For BWB Spacing of < 7.6m

For BWB Spacing of 10.6m
For BWB Spacing of < 7.6m

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis
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Cost Differences - Ottawa

Archetype

No. Storeys =
Construction =

w=

|=

Stud spacing =

Stud Height =
Eave-to-Ridge height =

Duplex Arch. G
2
Light
126 m
142 m
600 mm
24 m
1.82 m

Braced Wall Panel Difference
The Base Scenario and Scenario A produce the same Braced Wall Panel Lengths, Anchors, and Joint Splicing Results

Base Scenario: Existing NBC 2020
Floor Level Braced Wall Panel Length| BWP Type| BWP Unit Cost BWP Cost
BWP1 600 EXT-W26400-9.505B $ 149.69 /m S 89.81
BWP2 407 EXT-W26400-9.505B $ 149.69 /m S 60.92
BWP3 407 EXT-W26400-9.505B $ 149.69 /m S 60.92
BWP4 600 EXT-W26400-9.505B $ 149.69 /m S 89.81
BWP5 1240 EXT-W26400-9.505B $ 149.69 /m S 185.61
BWP6 750 EXT-W26400-9.505B $ 149.69 /m S 112.26
BWP7 750 EXT-W26400-9.505B $ 149.69 /m S 112.26
BWP8 750 EXT-W26400-9.505B $ 149.69 /m S 112.26
1st FIr BWP9 600 EXT-W26400-9.505B $ 149.69 /m S 89.81
BWP10 3710 INT-W26600-B S 124.87 /m S 463.28
BWP11 1200 INT-W26600-B S 124.87 /m S 149.85
BWP12 600 INT-W26600-B S 124.87 /m S 74.92
BWP13 1420 INT-W26600-B S 124.87 /m S 177.32
BWP14 600 EXT-W26400-9.505B $ 149.69 /m S 89.81
BWP15 800 EXT-W26400-9.505B $ 149.69 /m S 119.75
BWP16 750 EXT-W26400-9.505B $ 149.69 /m S 112.26
BWP17 1260 EXT-W26400-9.505B $ 149.69 /m S 188.60
BWP18 1670 EXT-W26400-9.505B $ 149.69 /m S 249.98
BWP19 600 EXT-W26400-9.505B $ 149.69 /m S 89.81
BWP20 600 EXT-W26400-9.505B $ 149.69 /m S 89.81
BWP21 600 EXT-W26400-9.505B $ 149.69 /m S 89.81
BWP22 600 EXT-W26400-9.505B $ 149.69 /m S 89.81
BWP23 600 EXT-W26400-9.505B $ 149.69 /m S 89.81
BWP24 600 EXT-W26400-9.505B $ 149.69 /m S 89.81
BWP25 1715 INT-W26600 $ 116.08 /m S 199.08
2nd Fr BWP26 1200 INT-W26600 $ 116.08 /m S 139.30
BWP27 1200 INT-W26600 $ 116.08 /m S 139.30
BWP28 1200 INT-W26600 $ 116.08 /m S 139.30
BWP29 600 EXT-W26400-9.505B $ 149.69 /m S 89.81
BWP30 600 EXT-W26400-9.505B $ 149.69 /m S 89.81
BWP31 600 INT-W26600 $ 116.08 /m S 69.65
BWP32 750 INT-W26600 $ 116.08 /m S 87.06
BWP33 1200 INT-W26600 $ 116.08 /m S 139.30
1st Flr Extra 11 mm OSB 0 Extra 11 mm OSB  $ 30.70 /m S -
2nd Fir Extra 11 mm OSB 0 Extra 11 mm 0SB  $ 30.70 /m S -
All Flrs Extra 12.7 Gypsum -10445 Extra Gypsum Board $ 34,92 /m S (364.72)
$ 3,806.22
Anchor Bolts Difference
Base Scenario: Existing NBC 2020
Spacing (mm) Number Unit Cost Cost
1/2" dia. Anchor 2400 28[$ 6.13 Ea. S 171.64
Top Plate Splice Fasteners
Base Scenario: Existing NBC 2020
No. Locations No. Fasteners Total| Cost per Total Cost
1st Floor Framing 14 16 224|S 0.10]S 22.40
2nd Floor Framing 14 6 84S 0.10|S 8.40
308 $ 30.80
| Base Scenario Total Cost [$ 4,008.66 |

Average Cost of Housing Construction in Ottawa
$ 197,077.50 CAD
Based on Altus Group - 2022 Canadian Cost Guide

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis

Scenario B: Updated Seismic Values and Updated Lateral Loads Provisions
Floor Level Braced Wall Panel Length| BWP Type| BWP Unit Cost [ BWP Cost
BWP1 600 2020 WSP-A S 149.69 /m S 89.81
BWP2 407 2020 WSP-A S 149.69 /m S 60.92
BWP3 407 2020 WSP-A S 149.69 /m S 60.92
BWP4 600 2020 WSP-A S 149.69 /m S 89.81
BWP5 1240 2020 WSP-A S 149.69 /m S 185.61
BWP6 750 2020 WSP-A S 149.69 /m S 112.26
BWP7 750 2020 WSP-A S 149.69 /m S 112.26
BWP8 750 2020 WSP-A S 149.69 /m S 112.26
1st FIr BWP9 600 2020 WSP-A S 149.69 /m S 89.81
BWP10 3710 GWB-B Interior $ 95.53 /m S 354.43
BWP11 1200 GWB-B Interior $ 95.53 /m S 114.64
BWP12 600 2020 WSP-A-Interior  $ 155.59 /m S 93.36
BWP13 1420 GWB-B Interior $ 95.53 /m S 135.66
BWP14 600 2020 WSP-A S 149.69 /m S 89.81
BWP15 800 2020 WSP-A S 149.69 /m S 119.75
BWP16 750 2020 WSP-A S 149.69 /m S 112.26
BWP17 1260 2020 WSP-A S 149.69 /m S 188.60
BWP18 1670 2020 WSP-A S 149.69 /m S 249.98
BWP19 600 2020 WSP-A S 149.69 /m S 89.81
BWP20 600 2020 WSP-A S 149.69 /m S 89.81
BWP21 600 2020 WSP-A S 149.69 /m S 89.81
BWP22 600 2020 WSP-A S 149.69 /m S 89.81
BWP23 600 2020 WSP-A S 149.69 /m S 89.81
BWP24 600 2020 WSP-A S 149.69 /m S 89.81
BWP25 1715 GWB-A Interior $ 81.17 /m S 139.20
2nd FIr BWP26 1200 GWB-A Interior $ 81.17 /m S 97.40
BWP27 1200 GWB-A Interior $ 81.17 /m S 97.40
BWP28 1200 GWB-A Interior $ 81.17 /m S 97.40
BWP29 600 2020 WSP-A S 149.69 /m S 89.81
BWP30 600 2020 WSP-A S 149.69 /m S 89.81
BWP31 600 2020 WSP-A-Interior  $ 155.59 /m S 93.36
BWP32 750 2020 WSP-A-Interior  $ 155.59 /m S 116.70
BWP33 1200 GWB-A Interior $ 81.17 /m S 97.40
1st Flr Extra 11 mm OSB 7548 Extra1l mm OSB $ 30.70 /m S 231.70
2nd Fir Extra 11 mm OSB 10675 Extra1ll mm OSB $ 30.70 /m S 327.70
All Flrs Extra 12.7 Gypsum 3750 Extra Gypsum Board $ 3492 /m S 130.94
$ 4,519.85
Cost Increase of Scenario B (PCF 1475) relative to Base Scenario (Existing Code) S 713.63
Percent Cost Increase of Scenario B relative to Base Scenario 18.7%

Scenario B: Updated Seismic Values and Updated Lateral Loads Provisions
Spacing (mm) Number Unit Cost Cost
1400/2400 34| S 6.13 |Ea. S 208.42
Scenario B: Updated Seismic Values and Updated Lateral Loads Provisions
No. Locations No. Fasteners| Total Fasteners| Cost per Total Cost
14 38 532[$ 010(S$S 53.20
14 20 280[$ 0.10(S$S 28.00
812 $ 81.20

Scenario B Total Cost 4,809.47
Total Percent Increase Relative to Base Scenario (Existing Code) 19.98%
Scenario B Percent Increase from Base Case Home Construction Cost 0.41%|
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Cost Differences - Ottawa (Simplified Approach)

Archetype

No. Storeys =
Construction =

w=

|=

Stud spacing =

Stud Height =
Eave-to-Ridge height =

Duplex Arch. G
2
Light
126 m
142 m
600 mm
24 m
1.82 m

Braced Wall Panel Difference
The Base Scenario and Scenario A produce the same Braced Wall Panel Lengths, Anchors, and Joint Splicing Results

Base Scenario: Existing NBC 2020
Floor Level Braced Wall Panel Length| BWP Type| BWP Unit Cost BWP Cost
BWP1 1815 EXT-W26400-9.505B $ 149.69 /m S 271.68
BWP2 407 EXT-W26400-9.505B $ 149.69 /m S 60.92
BWP3 407 EXT-W26400-9.505B $ 149.69 /m S 60.92
BWP4 2670 EXT-W26400-9.505B $ 149.69 /m S 399.66
BWP5 1800 EXT-W26400-9.505B $ 149.69 /m S 269.43
BWP6 3710 EXT-W26400-9.505B $ 149.69 /m S 555.33
BWP7 750 EXT-W26400-9.505B $ 149.69 /m S 112.26
BWP8 820 EXT-W26400-9.505B $ 149.69 /m S 122.74
1st FIr BWP9 600 EXT-W26400-9.505B $ 149.69 /m S 89.81
BWP10 4550 INT-W26600-B S 124.87 /m S 568.17
BWP11 600 INT-W26600-B S 124.87 /m S 74.92
BWP12 1030 INT-W26600-B S 124.87 /m S 128.62
BWP13 3030 INT-W26600-B S 124.87 /m S 378.36
BWP14 600 EXT-W26400-9.505B $ 149.69 /m S 89.81
BWP15 955 EXT-W26400-9.505B $ 149.69 /m S 142.95
BWP16 750 EXT-W26400-9.505B $ 149.69 /m S 112.26
BWP17 1780 EXT-W26400-9.505B $ 149.69 /m S 266.44
BWP18 3060 EXT-W26400-9.505B $ 149.69 /m S 458.04
BWP19 600 EXT-W26400-9.505B $ 149.69 /m S 89.81
BWP20 600 EXT-W26400-9.505B $ 149.69 /m S 89.81
BWP21 600 EXT-W26400-9.505B $ 149.69 /m S 89.81
BWP22 2780 EXT-W26400-9.505B $ 149.69 /m S 416.13
BWP23 600 EXT-W26400-9.505B $ 149.69 /m S 89.81
BWP24 600 EXT-W26400-9.505B $ 149.69 /m S 89.81
BWP25 2290 INT-W26600 $ 116.08 /m S 265.83
2nd Fr BWP26 1200 INT-W26600 $ 116.08 /m S 139.30
BWP27 1200 INT-W26600 $ 116.08 /m S 139.30
BWP28 3110 INT-W26600 $ 116.08 /m S 361.02
BWP29 600 EXT-W26400-9.505B $ 149.69 /m S 89.81
BWP30 600 EXT-W26400-9.505B $ 149.69 /m S 89.81
BWP31 600 INT-W26600 $ 116.08 /m S 69.65
BWP32 1070 INT-W26600 $ 116.08 /m S 124.21
BWP33 1640 INT-W26600 $ 116.08 /m S 190.38
1st Flr Extra 11 mm OSB 0 Extra 11 mm OSB  $ 30.70 /m S -
2nd Fir Extra 11 mm OSB 0 Extra 11 mm 0SB  $ 30.70 /m S -
All Flrs Extra 12.7 Gypsum -14780 Extra Gypsum Board $ 34,92 /m S (516.09)
$ 5,980.75
Anchor Bolts Difference
Base Scenario: Existing NBC 2020
Spacing (mm) Number Unit Cost Cost
1/2" dia. Anchor 2400 28[$ 6.13 Ea. S 171.64
Top Plate Splice Fasteners
Base Scenario: Existing NBC 2020
No. Locations No. Fasteners Total| Cost per Total Cost
1st Floor Framing 14 16 224|S 0.10]S 22.40
2nd Floor Framing 14 6 84S 0.10|S 8.40
308 $ 30.80
| Base Scenario Total Cost [$ 6,183.19]

Average Cost of Housing Construction in Ottawa
$ 197,077.50 CAD
Based on Altus Group - 2022 Canadian Cost Guide

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis

Scenario B: Updated Seismic Values and Updated Lateral Loads Provisions
Floor Level Braced Wall Panel Length| BWP Type| BWP Unit Cost [ BWP Cost
BWP1 1815 2020 WSP-B S 161.84 /m S 293.75
BWP2 407 2020 WSP-A S 149.69 /m S 60.92
BWP3 407 2020 WSP-A S 149.69 /m S 60.92
BWP4 2670 2020 WSP-A S 149.69 /m S 399.66
BWP5 1800 2020 WSP-A S 149.69 /m S 269.43
BWP6 3710 2020 WSP-A S 149.69 /m S 555.33
BWP7 750 2020 WSP-B S 161.84 /m S 121.38
BWP8 820 2020 WSP-B S 161.84 /m S 132.71
st FIr BWP9 600 2020 WSP-B S 161.84 /m S 97.11
BWP10 4550 GWB-D Interior $ 97.75 /m S 444.77
BWP11 600 GWB-D Interior $ 97.75 /m S 58.65
BWP12 1030 2020 WSP-A-Interior  $ 155.59 /m S 160.26
BWP13 3030 GWB-D Interior $ 97.75 /m S 296.19
BWP14 600 2020 WSP-F S 190.58 /m S 114.35
BWP15 955 2020 WSP-F S 190.58 /m S 182.00
BWP16 750 2020 WSP-B S 161.84 /m S 121.38
BWP17 1780 2020 WSP-B S 161.84 /m S 288.08
BWP18 3060 2020 WSP-A S 149.69 /m S 458.04
BWP19 600 2020 WSP-C S 168.01 /m S 100.81
BWP20 600 2020 WSP-A S 149.69 /m S 89.81
BWP21 600 2020 WSP-A S 149.69 /m S 89.81
BWP22 2780 2020 WSP-A S 149.69 /m S 416.13
BWP23 600 2020 WSP-B S 161.84 /m S 97.11
BWP24 600 2020 WSP-B S 161.84 /m S 97.11
BWP25 2290 GWB-B Interior $ 95.53 /m S 218.77
2nd FIr BWP26 1200 GWB-B Interior $ 95.53 /m S 114.64
BWP27 1200 GWB-A Interior $ 81.17 /m S 97.40
BWP28 3110 GWB-B Interior $ 95.53 /m S 297.11
BWP29 600 2020 WSP-C S 168.01 /m S 100.81
BWP30 600 2020 WSP-C  $ 168.01 /m S 100.81
BWP31 600 2020 WSP-F-Interior  $ 184.26 /m S 110.55
BWP32 1070 2020 WSP-F-Interior  $ 184.26 /m S 197.15
BWP33 1640 GWB-A Interior $ 81.17 /m S 133.11
1st Flr Extra 11 mm OSB 7548 Extra1l mm OSB $ 30.70 /m S 231.70
2nd Fir Extra 11 mm OSB 10675 Extra1ll mm OSB $ 30.70 /m S 327.70
All Flrs Extra 12.7 Gypsum 4510 Extra Gypsum Board $ 3492 /m S 157.48
$ 7,092.95
Cost Increase of Scenario B (PCF 1475) relative to Base Scenario (Existing Code) S 1,112.20
Percent Cost Increase of Scenario B relative to Base Scenario 18.6%

Scenario B: Updated Seismic Values and Updated Lateral Loads Provisions
Spacing (mm) Number Unit Cost Cost
1400/2400 39| S 6.13 |Ea. S 239.07
Scenario B: Updated Seismic Values and Updated Lateral Loads Provisions
No. Locations No. Fasteners| Total Fasteners| Cost per Total Cost
14 38 532[$ 010(S$S 53.20
14 20 280[$ 0.10(S$S 28.00
812 $ 81.20

Scenario B Total Cost 7,413.22
Total Percent Increase Relative to Base Scenario (Existing Code) 19.89%
Scenario B Percent Increase from Base Case Home Construction Cost 0.62%|
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Code Analysis - Ottawa

Archetype Duplex Arch. G

No. Storeys = 2
Construction = Light
w= 12.6 m
| = 142 m
Stud spacing = 600 mm
Stud Height = 2.4 m
Eave-to-Ridge height = 1.82 m

Base Scenario
2015 NBC and 2015 NBC Seismic Hazard Values

Sa(0.2) = 0.439
HWP = 0.41 kPa

9.23.13.1. Requirements for Low to Moderate Wind and Seismic Forces

Does the Article apply? Yes
9.23.13.2. Requirements for High Wind and Seismic Forces

Does the Article apply? No i
9.23.13.3. Requirements for Extreme Wind and Seismic Forces

Does the Article apply? No i
9.23.13.5. Braced Wall Panels in Braced Wall Bands

Is Sa(0.2) greater than 0.7 and less than 1.0?
Is Sa(0.2) greater than or equal to 1.0 and less than 1.8kPa?
Is HWP greater than or equal to 0.8 and less than 1.2 kPa?

No
No
No

Table 9.23.13.5. Spacing and Dimensions of Braced Wall Bands and Braced Wall Panels
% braced walls - 3rd Floor
% braced walls - 2nd Floor
% braced walls - 1st Floor
% braced walls - bsmt

Maximum distance between centre lines of adjacent braced wall bands
measured from the furthest points between centres of the bands

Maximum distance between required braced wall panels measured from the
edges of the panels

Maximum distance from the end of a braced wall band to the edge of the
closest required braced wall panel

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

Minimum length of individual braced wall panels 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

- m

wall panel
9.23.13.6. Materials in Braced Wall Panels
Is Sa(0.2) less than or equal to 0.9? Yes
Stud spacing? 400 600
GWSB interior finish 12.7 15.9|mm
CSA 0325 sheathing W16 W24 Use OSB wall sheathing
0SB 0O-1 and O-2 grades 11 12.5|mm
Waferboard R-1 grade 9.5 12.5|mm
Plywood 11 12.5|mm
Diagonal lumber 17 17({mm

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis
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9.23.3.5. Fasteners for Sheathing or Subflooring

Does Table 9.23.3.5.-A govern design? Yes

Does Table 9.23.3.5.-B govern design? No

Does Table 9.23.3.5.-C govern design? No

Braced Wall Panel Type 2015 EWP600
9.23.6.1. Anchorage of Building Frames

Anchor bolt size 12.7 mm Sentence 9.23.6.1.(2) governs

Anchor bolt spacing 2.4 m
9.23.11.4. Joints in Top Plates

Top Plate Connections

1st Floor 1 nails Supporting 1 floor
2nd Floor 1 nails Supporting O floors
Scenario A:
2015 NBC and 2020 NBC Seismic Hazard Values
5(0.2,C) = 0.66
HWP = 0.41 kPa

9.23.13.1. Requirements for Low to Moderate Wind and Seismic Forces

Does the Article apply? Yes
9.23.13.2. Requirements for High Wind and Seismic Forces

Does the Article apply? No i
9.23.13.3. Requirements for Extreme Wind and Seismic Forces

Does the Article apply? No i
9.23.13.5. Braced Wall Panels in Braced Wall Bands

Is Sa(0.2) greater than 0.7 and less than 1.0?
Is Sa(0.2) greater than or equal to 1.0 and less than 1.8kPa?
Is HWP greater than or equal to 0.8 and less than 1.2 kPa?

No
No
No

Table 9.23.13.5.

Spacing and Dimensions of Braced Wall Bands and Braced Wall Panels
% braced walls - 3rd Floor

% braced walls - 2nd Floor

% braced walls - 1st Floor

% braced walls - bsmt

Maximum distance between centre lines of adjacent braced wall bands
measured from the furthest points between centres of the bands

Maximum distance between required braced wall panels measured from the
edges of the panels

Maximum distance from the end of a braced wall band to the edge of the
closest required braced wall panel

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

Minimum length of individual braced wall panels 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

9.23.13.6.

wall panel

Materials in Braced Wall Panels

Is Sa(0.2) less than or equal to 0.9? Yes

Stud spacing? 400 600
GWSB interior finish 12.7 15.9|mm
CSA 0325 sheathing W16 W24
0SB 0O-1 and O-2 grades 11 12.5|mm

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis

Use OSB wall sheathing
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Waferboard R-1 grade 9.5 12.5|mm
Plywood 11 12.5{mm
Diagonal lumber 17 17|mm

9.23.3.5. Fasteners for Sheathing or Subflooring
Does Table 9.23.3.5.-A govern design? Yes
Does Table 9.23.3.5.-B govern design? No
Does Table 9.23.3.5.-C govern design? No
Braced Wall Panel Type 2015 EWP600
9.23.6.1. Anchorage of Building Frames
Anchor bolt size 12.7 mm Sentence 9.23.6.1.(2) governs
Anchor bolt spacing 2.4 m
9.23.11.4. Joints in Top Plates

Top Plate Connections
1st Floor
2nd Floor

1 nail
1 nail

Supporting 1 floor
Supporting 0 floors

Using Table 9.23.11.4.-2015
Using Table 9.23.11.4.-2015

Scenario B - Post Public Review

2020 NBC and 2020 NBC Seismic Hazard Values

First Storey

Second Storey

Smax = 0.60 Worst Case w = 142 m 142 m LtR
Smax = 0.44 Site Class C I = 126 m 10.6 m FtB
HWP = 0.41 kPa Stud spacing = 600 mm
S= 1.48 kPa Stud Height = 2.4 m
Construction = Normal Eave-to-Ridge height = 1.82 m
9.23.13.1. Requirements for Low to Moderate Wind and Seismic Forces
Does the Article apply? Yes
9.23.13.2. Requirements for High Wind and Seismic Forces
Is the 1-in-50 HWP < 1.2 kPa? Yes
Is Smax < 2.6 for the Site Class Yes
Does the lowest exterior frame support less Yes Design to
than or equal to 2 floors of normal weight Article 9.23.13.4.-2020 t0 9.23.13.10.-2020
Does the lowest exterior frame support less N/A
than or equal to 1 floor of heavy weight
9.23.13.3. Requirements for Extreme Wind and Seismic Forces
Is Smax > 2.6? No
Is Smax > 0.47 for Site Cass C and the lowest exterior No Design to
frame wall supports more than 1 floor of heavy weight N/A
construction or is clad with masonry/stone veneer?
9.23.13.5. Braced Wall Panels in Braced Wall Bands
Maximum distance between centre lines of adjacent braced wall bands
. 10.6 m
measured from the furthest points between centres of the bands
Maximum distance between required braced wall panels measured from the 6.4 m
edges of the panels ’
Maximum distance from the end of a braced wall band to the edge of the 2
closest required braced wall panel ’ 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 600 mm

braced wall panel

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis
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Minimum length of individual braced wall panels 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

Minimum length of individual gypsum board-sheathed braced wall panels:

e gypsum board installed on both faces of braced wall panel
e gypsum board installed on one face of braced wall panel
Minimum length of individual lumber-sheathed braced wall panels:

Minimum total length of all braced wall panels in a braced wall band

750 mm
1.2 m
2.4 m
1.2 m

Per Article 9.23.13.7.

9.23.13.7.
9.23.13.7.(4)

First Storey

Braced Wall Panel Length
SEISMIC

Ls = Lus X [Kweight X Ksnow] X [KSspacing X KSnumber] X [Kgyp X Ksheath] > B\NPmin

Front to Back Direction (Exterior Walls)

2.84 m WSP-A
Kweight = 1 normal weight
Ksnow = 1 roof snow load less than 2 kPa
Ksspacing = 0.57 space between braced walls approx. 3.55 m
Ksnumber = 1.6 5 braced wall bands
Kayp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L= 259 m

Front to Back Direction (Interior Garage Walls)

2.84 m WSP-A
Kweight = 1 normal weight
Ksnow = 1 roof snow load less than 2 kPa
Ksspacing = 0.57 space between braced walls approx. 3.55 m
Ksnumber = 1.6 5 braced wall bands
Kayp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L= 259 m

Front to Back Direction (Interior Party Wall)

Ly = 6.94 m GWB-B
Kweight = 1 normal weight
Ksnow = 1 roof snow load less than 2 kPa
Ksspacing = 0.57 space between braced walls approx. 3.55 m
Ksnumber = 1.6 5 braced wall bands
Kayp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L= 6.33 m

Left to Right Direction (Exterior Back Wall and Interior Wall)
L 2.84 m WSP-A
Kweight = 1 normal weight
K 1 roof snow load less than 2 kPa

us —

snow

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis
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Ksspacing = 0.64 space between braced walls approx. 4.2 m (average)

Ksnumber = 1.5 4 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L= 273 m

Left to Right Direction (Exterior Front Wall - Front Door)

Ly = 284 m WSP-A
Kweight = 1 normal weight
Kenow = 1 roof snow load less than 2 kPa
Ksspacing = 0.64 space between braced walls approx. 4.2 m (average)
Ksnumber = 1.5 4 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L= 273 m

Second Storey
Front to Back Direction (Exterior Walls)

Ly = 1.05 m WSP-A
Kweight = 1 normal weight
Kenow = 1 roof snow load less than 2 kPa
Ksspacing = 0.57 space between braced walls approx. 3.55 m (average)
Ksnumber = 1.6 5 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L= 0.96 m

Front to Back Direction (Interior Bedroom Walls)

Ly = 1.05 m WSP-A
Kweight = 1 normal weight
Kenow = 1 roof snow load less than 2 kPa
Ksspacing = 0.57 space between braced walls approx. 3.55 m (average)
Ksnumber = 1.6 5 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L= 0.96 m

Front to Back Direction (Interior Party Wall)

Ly = 451 m GWB-A
Kweight = 1 normal weight
Kenow = 1 roof snow load less than 2 kPa
Ksspacing = 0.57 space between braced walls approx. 3.55 m (average)
Ksnumber = 1.6 5 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L= 411 m

Left to Right Direction (Exterior Walls)

PCFs 1475 and 1775 on Lateral Loads 53
Combined Impact Analysis




Simplified Approach

First Storey

Second Storey

Lys = 129 m WSP-A

Kweight = 1 normal weight
Kenow = 1 roof snow load less than 2 kPa
Ksspacing = 0.64 space between braced walls approx. 5.3 m (average)
Ksnumber = 1.33 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L= 1.10 m

Left to Right Direction (Interior Walls)

Ly = 5.44 m GWB-A
Kweight = 1 normal weight
Kenow = 1 roof snow load less than 2 kPa
Ksspacing = 0.64 space between braced walls approx. 5.3 m (average)
Ksnumber = 1.33 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L= 4.63 m

Ottawa fits the criteria to use Table 9.23.13.11.-B
Front to Back Direction (Exterior Wall and Party Wall)
WSP-A 8.18 m

Front to Back Direction (Interior Garage Wall)
WSP-B 4.34 m

Left to Right Direction (Exterior back Wall)
WSP-B 4.34 m

Left to Right Direction (Exterior Front Wall)
WSP-F 3.11 m

Left to Right Direction (Interior Walls)
WSP-A 8.18 m
Front to Back Direction (Exterior Wall)

WSP-A 3.98 m

Front to Back Direction (Party Wall)
GWB-B 6.60 m

Front to Back Direction (Interior Walls)
WSP-D 1.67 m

Left to Right Direction (Exterior back Wall)
WSP-B 211 m

Left to Right Direction (Exterior Front Wall)
WSP-F 1.51 m

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis
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Left to Right Direction (Interior Walls)

GWB-A 5.68 m

9.23.6.1. Anchorage of Building Frames
Is HWP greater than 1.2 kPa No If "No" to both then use Table 9.23.6.1.
Is Smax greater than 2.6? No Use 9.23.6.1.(2)(b)
From Table 9.23.6.1.
Framing Type Selected WSP-A
Anchor bolt size 12.7 mm
Anchor bolt spacing 0.8 m
From Table 9.23.6.1.
Framing Type Selected WSP-A
Anchor bolt size 12.7 mm
Anchor bolt spacing 0.7 m
9.23.11.4. Joints in Top Plates
Is HWP less than or equal to 1.2 kPa Yes Use Table 9.23.11.4.-B
Is Smax for Site Class C less than or equal to 2.6 Yes Use Table 9.23.11.4.-A

Table 9.23.11.4.-A

<0.6
All floors 4 nails
2
Table 9.23.11.4.-B
0.4<and 0.5
1st Floor 11 nails
6 nails
2nd Floor 6 nails
3 nails

Normal Weight
For BWB Spacing of 10.6m
For BWB Spacing of < 7.6m

Normal Weight
For BWB Spacing of 10.6m
For BWB Spacing of < 7.6m

For BWB Spacing of 10.6m
For BWB Spacing of < 7.6m

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis
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Cost Differences - Ottawa - Energy Efficient Home (Intermittent Wood Sheathing)
Archetype Duplex Arch. G

No. Storeys =
Construction =

w=

1=

Stud spacing =

Stud Height =
Eave-to-Ridge height =
Braced Wall Panel

2

Light

126 m
142 m
600 mm
24 m
1.82m

Difference

The Base Scenario and Scenario A produce the same Braced Wall Panel Lengths, Anchors, and Joint Splicing Results

Base Scenario: Existing NBC 2020
Floor Level Braced Wall Panel Length] BWP Type[  BWP Unit Cost BWP Cost
BWP1 600 EXT-W26400-Energy $ 182.01 /m S 109.20
BWP2 407 EXT-W26400-Energy $  182.01 /m S 74.08
BWP3 407 EXT-W26400-Energy $ 182.01 /m S 74.08
BWP4 600 EXT-W26400-Energy $  182.01 /m S 109.20
BWP5 1240 EXT-W26400-Energy $ 182.01 /m S 225.69
BWP6 1150 EXT-W26400-Energy $  182.01 /m S 209.31
BWP7 750 EXT-W26400-Energy $ 182.01 /m S 136.51
BWP8 750 EXT-W26400-Energy $  182.01 /m S 136.51
1st FIr BWP9 600 EXT-W26400-Energy $ 182.01 /m S 109.20
BWP10 3710 INT-W26600-B $  124.87 /m S 463.28
BWP11 1200 INT-W26600-B  $ 124.87 /m S 149.85
BWP12 600 INT-W26600-B $  124.87 /m S 74.92
BWP13 1420 INT-W26600-B  $ 124.87 /m 5 177.32
BWP14 600 EXT-W26400-Energy $  182.01 /m S 109.20
BWP15 800 EXT-W26400-Energy $ 182.01 /m S 145.61
BWP16 750 EXT-W26400-Energy $  182.01 /m S 136.51
BWP17 1260 EXT-W26400-Energy $ 182.01 /m S 229.33
BWP18 1670 EXT-W26400-Energy $  182.01 /m S 303.95
BWP19 600 EXT-W26400-Energy $ 182.01 /m 5 109.20
BWP20 600 EXT-W26400-Energy $  182.01 /m S 109.20
BWP21 600 EXT-W26400-Energy $ 182.01 /m 5 109.20
BWP22 1300 EXT-W26400-Energy $  182.01 /m S 236.61
BWP23 600 EXT-W26400-Energy $ 182.01 /m S 109.20
BWP24 600 EXT-W26400-Energy $  182.01 /m S 109.20
BWP25 1715 INT-W26600 S 116.08 /m S 199.08
2nd Flr BWP26 1200 INT-W26600 $  116.08 /m S 139.30
BWP27 1200 INT-W26600 S 116.08 /m S 139.30
BWP28 1200 INT-W26600 $  116.08 /m S 139.30
BWP29 600 EXT-W26400-Energy $ 182.01 /m S 109.20
BWP30 600 EXT-W26400-Energy $  182.01 /m S 109.20
BWP31 600 INT-W26600 $  116.08 /m S 69.65
BWP32 750 INT-W26600 $  116.08 /m S 87.06
BWP33 1200 INT-W26600 $  116.08 /m $ 139.30
1st FIr Extra 11 mm OSB 0 ExtrallmmOSB $ 30.70 /m 5 -
2nd Fir Extra 11 mm OSB 0 ExtrallmmOSB $ 30.70 /m 5 -
All Flrs Extra 12.7 Gypsum -10445 Extra Gypsum Board $ 34.92 /m S (364.72)
$ 4,523.05
Anchor Bolts Difference
Base Scenario: Existing NBC 2020
Spacing (mm) Number| Unit Cost Cost
1/2" dia. Anchor 2400 28| S 6.13 Ea. S 171.64
Top Plate Splice Fasteners
Base Scenario: Existing NBC 2020
No. Locations No. Fasteners Total| Cost per Total Cost
1st Floor Framing 14 16 224($ 0.10(S 22.40
2nd Floor Framing 14 6 84S 0.10]|S 8.40
308 $ 30.80
Base Scenario Total Cost [$  4,725.49]

Average Cost of Housing Construction in Ottawa
$ 197,077.50 CAD
Based on Altus Group - 2022 Canadian Cost Guide

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis

Scenario B: Updated Seismic Values and Updated Lateral Loads Provisions
Floor Level Braced Wall Panel Length] BWP Type] BWP Unit Cost [ BWP Cost
BWP1 600 2020 WSP-A-Energy  $ 197.83 /m S 118.70
BWP2 407 2020 WSP-A-Energy  $ 197.83 /m S 80.52
BWP3 407 2020 WSP-A-Energy  $ 197.83 /m $ 80.52
BWP4 600 2020 WSP-A-Energy $ 197.83 /m S 118.70
BWP5 1240 2020 WSP-A-Energy  $ 197.83 /m S 245.31
BWP6 1150 2020 WSP-A-Energy S 197.83 /m S 227.51
BWP7 750 2020 WSP-A-Energy  $ 197.83 /m S 148.37
BWPS8 750 2020 WSP-A-Energy $ 197.83 /m S 148.37
1st FIr BWP9 600 2020 WSP-A-Energy  $ 197.83 /m S 118.70
BWP10 3710 GWB-B Interior  $ 95.53 /m S 354.43
BWP11 1200 GWB-B Interior  $ 95.53 /m S 114.64
BWP12 600 2020 WSP-A-Interior  $ 155.59 /m S 93.36
BWP13 1420 GWB-B Interior  $ 95.53 /m S 135.66
BWP14 600 2020 WSP-B-Energy  $ 209.99 /m S 125.99
BWP15 800 2020 WSP-B-Energy  $ 209.99 /m S 167.99
BWP16 750 2020 WSP-A-Energy $ 197.83 /m S 148.37
BWP17 1260 2020 WSP-A-Energy  $ 197.83 /m S 249.27
BWP18 1670 2020 WSP-A-Energy S 197.83 /m S 330.38
BWP19 600 2020 WSP-A-Energy  $ 197.83 /m S 118.70
BWP20 600 2020 WSP-A-Energy S 197.83 /m S 118.70
BWP21 600 2020 WSP-A-Energy  $ 197.83 /m S 118.70
BWP22 1300 2020 WSP-A-Energy  $ 197.83 /m S 257.18
BWP23 600 2020 WSP-A-Energy  $ 197.83 /m S 118.70
BWP24 600 2020 WSP-A-Energy $ 197.83 /m S 118.70
BWP25 1715 GWB-A Interior  $ 81.17 /m S 139.20
2nd Flr BWP26 1200 GWB-A Interior  $ 81.17 /m S 97.40
BWP27 1200 GWB-A Interior  $ 81.17 /m S 97.40
BWP28 1200 GWB-A Interior  $ 81.17 /m S 97.40
BWP29 600 2020 WSP-A-Energy  $ 197.83 /m S 118.70
BWP30 600 2020 WSP-A-Energy S 197.83 /m S 118.70
BWP31 600 2020 WSP-A-Interior S 155.59 /m S 93.36
BWP32 750 2020 WSP-A-Interior  $ 155.59 /m S 116.70
BWP33 1200 GWB-A Interior $ 81.17 /m S 97.40
1st Fir Extra 11 mm OSB 7548 Extra1lmm OSB $ 30.70 /m S 231.70
2nd Flr Extra 11 mm OSB 10675 Extra 11 mm OSB $ 30.70 /m S 327.70
All Firs Extra 12.7 Gypsum 3750  Extra Gypsum Board $ 34.92 /m S 130.94
$ 5,524.04
Cost Increase of Scenario B (PCF 1475) relative to Base Scenario (Existing Code) S 1,000.99
Percent Cost Increase of Scenario B relative to Base Scenario 22.1%

Scenario B: Updated Seismic Values and Updated Lateral Loads Provisions

Spacing (mm) Number| Unit Cost

Cost

6.13 |Ea. S

1400/2400 34] s

208.42

Scenario B: Updated Seismic Values and Updated Lateral Loads Provisions

No. Locations No. Fasteners| Total Fasteners| Cost per Total Cost
14 38 532|$ 0.10]$ 53.20

14 20 280($ 0.10($ 28.00

812 $ 81.20

Scenario B Total Cost $ 5,813.66
Total Percent Increase Relative to Base Scenario (Existing Code) 23.03%
Scenario B Percent Increase from Base Case Home Construction Cost 0.55%|




Code Analysis - Ottawa - Energy Efficient Construction (Intermittent Wood Sheathing)

Archetype Duplex Arch. G

No. Storeys =
Construction =

W=

| =

Stud spacing =

Stud Height =
Eave-to-Ridge height =

2
Light
126 m
142 m
600 mm

24 m
1.82 m

Base Scenario

2015 NBC and 2015 NBC Seismic Hazard Values

Sa(0.2) = 0.439
HWP = 0.41 kPa

9.23.13.1. Requirements for Low to Moderate Wind and Seismic Forces

Does the Article apply? Yes
9.23.13.2. Requirements for High Wind and Seismic Forces

Does the Article apply? No i
9.23.13.3. Requirements for Extreme Wind and Seismic Forces

Does the Article apply? No i
9.23.13.5. Braced Wall Panels in Braced Wall Bands

Is Sa(0.2) greater than 0.7 and less than 1.0?
Is Sa(0.2) greater than or equal to 1.0 and less than 1.8kPa?
Is HWP greater than or equal to 0.8 and less than 1.2 kPa?

No
No
No

Table 9.23.13.5.

Spacing and Dimensions of Braced Wall Bands and Braced Wall Panels
% braced walls - 3rd Floor

% braced walls - 2nd Floor

% braced walls - 1st Floor

% braced walls - bsmt

Maximum distance between centre lines of adjacent braced wall bands
measured from the furthest points between centres of the bands

Maximum distance between required braced wall panels measured from the
edges of the panels

Maximum distance from the end of a braced wall band to the edge of the
closest required braced wall panel

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

Minimum length of individual braced wall panels 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

3
3

9.23.13.6.

Materials in Braced Wall Panels

Is Sa(0.2) less than or equal to 0.9? Yes

Stud spacing? 400 600
GWSB interior finish 12.7 15.9|mm
CSA 0325 sheathing W16 W24

0SB 0-1 and O-2 grades 11 12.5|mm
Waferboard R-1 grade 9.5 12.5|mm
Plywood 11 12.5|mm
Diagonal lumber 17 17|{mm

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis

Use OSB wall sheathing
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9.23.3.5. Fasteners for Sheathing or Subflooring

Does Table 9.23.3.5.-A govern design? Yes

Does Table 9.23.3.5.-B govern design? No

Does Table 9.23.3.5.-C govern design? No

Braced Wall Panel Type 2015 EWP600
9.23.6.1. Anchorage of Building Frames

Anchor bolt size 12.7 mm Sentence 9.23.6.1.(2) governs

Anchor bolt spacing 2.4 m
9.23.11.4. Joints in Top Plates

Top Plate Connections

1st Floor 1 nails Supporting 1 floor
2nd Floor 1 nails Supporting O floors
Scenario A:
2015 NBC and 2020 NBC Seismic Hazard Values
5(0.2,C) = 0.66
HWP = 0.41 kPa

9.23.13.1. Requirements for Low to Moderate Wind and Seismic Forces

Does the Article apply? Yes
9.23.13.2. Requirements for High Wind and Seismic Forces

Does the Article apply? No i
9.23.13.3. Requirements for Extreme Wind and Seismic Forces

Does the Article apply? No i
9.23.13.5. Braced Wall Panels in Braced Wall Bands

Is Sa(0.2) greater than 0.7 and less than 1.0?
Is Sa(0.2) greater than or equal to 1.0 and less than 1.8kPa?
Is HWP greater than or equal to 0.8 and less than 1.2 kPa?

No
No
No

Table 9.23.13.5.

Spacing and Dimensions of Braced Wall Bands and Braced Wall Panels
% braced walls - 3rd Floor

% braced walls - 2nd Floor

% braced walls - 1st Floor

% braced walls - bsmt

Maximum distance between centre lines of adjacent braced wall bands
measured from the furthest points between centres of the bands

Maximum distance between required braced wall panels measured from the
edges of the panels

Maximum distance from the end of a braced wall band to the edge of the
closest required braced wall panel

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

Minimum length of individual braced wall panels 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

3
3

9.23.13.6.

Materials in Braced Wall Panels
Is Sa(0.2) less than or equal to 0.9? Yes

|Stud spacing? | 400 600| |

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis
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GWSB interior finish 12.7 15.9|mm
CSA 0325 sheathing W16 W24

0SB 0-1 and O-2 grades 11 12.5|mm
Waferboard R-1 grade 9.5 12.5|mm
Plywood 11 12.5|mm
Diagonal lumber 17 17[{mm

Use OSB wall sheathing

9.23.3.5. Fasteners for Sheathing or Subflooring
Does Table 9.23.3.5.-A govern design? Yes
Does Table 9.23.3.5.-B govern design? No
Does Table 9.23.3.5.-C govern design? No
Braced Wall Panel Type 2015 EWP600
9.23.6.1. Anchorage of Building Frames
Anchor bolt size 12.7 mm Sentence 9.23.6.1.(2) governs
Anchor bolt spacing 2.4 m
9.23.11.4. Joints in Top Plates

Top Plate Connections
1st Floor
2nd Floor

1 nail
1 nail

Supporting 1 floor
Supporting O floors

Using Table 9.23.11.4.-2015
Using Table 9.23.11.4.-2015

Scenario B - Post Public Review

2020 NBC and 2020 NBC Seismic Hazard Values

Smax =

Smax =

HWP =

S =
Construction =

0.60 Worst Case w =
0.44 Site Class C | =
0.41 kPa Stud spacing =
1.48 kPa Stud Height =
Normal Eave-to-Ridge height =

First Storey

142 m
12.6 m
600 mm
24 m
1.82 m

Second Storey

142 m
10.6 m

LtR
FtB

9.23.13.1.

Requirements for Low to Moderate Wind and Seismic Forces

Does the Article apply? Yes

9.23.13.2.

Requirements for High Wind and Seismic Forces
Is the 1-in-50 HWP < 1.2 kPa?

Is Smax < 2.6 for the Site Class

Does the lowest exterior frame support less
than or equal to 2 floors of normal weight
Does the lowest exterior frame support less
than or equal to 1 floor of heavy weight

Yes

Yes
Yes

N/A

Design to
Article 9.23.13.4.-2020 to 9.23.13.10.-2020

9.23.13.3.

Requirements for Extreme Wind and Seismic Forces
Is Smax > 2.6?
Is Smax > 0.47 for Site Cass C and the lowest exterior

frame wall supports more than 1 floor of heavy weight

construction or is clad with masonry/stone veneer?

No
No

Design to
N/A

9.23.13.5.

Braced Wall Panels in Braced Wall Bands

Maximum distance between centre lines of adjacent braced wall bands
measured from the furthest points between centres of the bands

Maximum distance between required braced wall panels measured from the

edges of the panels

Maximum distance from the end of a braced wall band to the edge of the

closest required braced wall panel

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis
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6.4

24
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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

Minimum length of individual braced wall panels 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

Minimum length of individual gypsum board-sheathed braced wall panels:

¢ gypsum board installed on both faces of braced wall panel
e gypsum board installed on one face of braced wall panel
Minimum length of individual lumber-sheathed braced wall panels:

Minimum total length of all braced wall panels in a braced wall band

600 mm
750 mm
1.2

2.4

1.2 m

Per Article 9.23.13.7.

9.23.13.7.
9.23.13.7.(4)

First Storey

Braced Wall Panel Length
SEISMIC
I-s = Lus X [Kweight X Ksnow] X [KSspacing X KSnumber] X [Kgyp X Ksheath] > BWI:)min

Front to Back Direction (Exterior Walls)

2.84 m WSP-A
Kweight = 1 normal weight
Kenow = 1 roof snow load less than 2 kPa
Ksspacing = 0.57 space between braced walls approx. 3.55 m
Ksnumber = 1.6 5 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Keheath = 1.15 walls are not continuously wood sheathed
L= 2.98 m

Front to Back Direction (Interior Garage Walls)

2.84 m WSP-A
Kweight = 1 normal weight
Ksnow = 1 roof snow load less than 2 kPa
Ksspacing = 0.57 space between braced walls approx. 3.55 m
Ksnumber = 1.6 5 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed

L= 259 m

Front to Back Direction (Interior Party Wall)

Ly = 6.94 m GWB-B
Kweight = 1 normal weight
Kenow = 1 roof snow load less than 2 kPa
Ksspacing = 0.57 space between braced walls approx. 3.55 m
Ksnumber = 1.6 5 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Keheath = 1 walls are continuously wood sheathed
L= 6.33 m

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis
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Left to Right Direction (Exterior Back Wall and Interior Wall)

Lus = 2.84m WSP-A
Kweight = 1 normal weight
Kenow = 1 roof snow load less than 2 kPa
Ksspacing = 0.64 space between braced walls approx. 4.2 m (average)
Ksnumber = 1.5 4 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Keheath = 1.15 walls are not continuously wood sheathed
L= 3.14 m

Left to Right Direction (Exterior Front Wall - Front Door)

L= 149 m WSP-B
Kweight = 1 normal weight
Ksnow = 1 roof snow load less than 2 kPa
Ksspacing = 0.64 space between braced walls approx. 4.2 m (average)
Ksnumber = 1.5 4 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1.15 walls are not continuously wood sheathed
L= 1.64 m

Second Storey
Front to Back Direction (Exterior Walls)

Ly = 1.05 m WSP-A
Kweight = 1 normal weight
Ksnow = 1 roof snow load less than 2 kPa
Ksspacing = 0.57 space between braced walls approx. 3.55 m (average)
Ksnumber = 1.6 5 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1.15 walls are not continuously wood sheathed
L= 1.10 m

Front to Back Direction (Interior Bedroom Walls)

Ly = 1.05m WSP-A
Kweight = 1 normal weight
Kenow = 1 roof snow load less than 2 kPa
Ksspacing = 0.57 space between braced walls approx. 3.55 m (average)
Ksnumber = 1.6 5 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Keheath = 1 walls are continuously wood sheathed
L= 0.96 m

Front to Back Direction (Interior Party Wall)

Ly = 451 m GWB-A
Kweight = 1 normal weight
Kenow = 1 roof snow load less than 2 kPa
Ksspacing = 0.57 space between braced walls approx. 3.55 m (average)
Ksnumber = 1.6 5 braced wall bands

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis
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Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L= 411 m

Left to Right Direction (Exterior Walls)

Lus = 1.29 m WSP-A
Kweight = 1 normal weight
Kenow = 1 roof snow load less than 2 kPa
Ksspacing = 0.64 space between braced walls approx. 5.3 m (average)
Ksnumber = 1.33 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Keheath = 1.15 walls are not continuously wood sheathed
L= 1.26 m

Left to Right Direction (Interior Walls)

Ly = 544 m GWB-A
Kueight = 1 normal weight
Ksnow = 1 roof snow load less than 2 kPa
Ksspacing = 0.64 space between braced walls approx. 5.3 m (average)
Ksnumber = 1.33 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L= 4.63 m

9.23.6.1. Anchorage of Building Frames
Is HWP greater than 1.2 kPa No If "No" to both then use Table 9.23.6.1.
Is Smax greater than 2.6? No Use 9.23.6.1.(2)(b)
From Table 9.23.6.1.
Framing Type Selected WSP-A
Anchor bolt size 12.7 mm
Anchor bolt spacing 0.8 m
From Table 9.23.6.1.
Framing Type Selected WSP-A
Anchor bolt size 12.7 mm
Anchor bolt spacing 0.7 m

9.23.11.4. Joints in Top Plates

Is HWP less than or equal to 1.2 kPa Yes
Is Smax for Site Class C less than or equal to 2.6 Yes

Table 9.23.11.4.-A

<0.6 Normal Weight
All floors 4 nails For BWB Spacing of 10.6m
2 For BWB Spacing of < 7.6m

Table 9.23.11.4.-B
0.4<and<0.5 Normal Weight

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis

Use Table 9.23.11.4.-B
Use Table 9.23.11.4.-A
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1st Floor 11 nails
6 nails

2nd Floor 6 nails
3 nails

For BWB Spacing of 10.6m
For BWB Spacing of < 7.6m

For BWB Spacing of 10.6m
For BWB Spacing of < 7.6m

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis
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Cost Differences - Montreal Scenario B compared with Base Scenario
Archetype Duplex Arch. G

No. Storeys = 2
Construction = Light
w= 126 m
= 142 m
Stud spacing = 600 mm
Stud Height = 24 m
Eave-to-Ridge height = 1.82m

Braced Wall Panel

Difference

Base Scenario: Existing NBC 2020
Floor Level Braced Wall Panel Length] BWP Type[  BWP Unit Cost BWP Cost
BWP1 600 EXT-W26400-9.50SB S 149.69 /m S 89.81
BWP2 407 EXT-W26400-9.50SB  $ 149.69 /m S 60.92
BWP3 407 EXT-W26400-9.50SB S 149.69 /m S 60.92
BWP4 600 EXT-W26400-9.50SB  $ 149.69 /m S 89.81
BWP5 1800 EXT-W26400-9.50SB $ 149.69 /m 5 269.43
BWP6 1060 EXT-W26400-9.50SB $ 149.69 /m S 158.67
BWP7 750 EXT-W26400-9.50SB S 149.69 /m 5 112.26
BWP8 750 EXT-W26400-9.50SB $ 149.69 /m S 112.26
1st FIr BWP9 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81
BWP10 2525 INT-W26600-B  $ 124.87 /m S 315.30
BWP11 600 INT-W26600-B  $ 124.87 /m S 74.92
BWP12 600 INT-W26600-B  $ 124.87 /m S 74.92
BWP13 1030 INT-W26600-B  $ 124.87 /m 5 128.62
BWP14 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81
BWP15 750 EXT-W26400-9.50SB $ 149.69 /m 5 112.26
BWP16 750 EXT-W26400-9.50SB $ 149.69 /m S 112.26
BWP17 2125 EXT-W26400-9.50SB S 149.69 /m 5 318.08
BWP18 1670 EXT-W26400-9.50SB  $ 149.69 /m S 249.98
BWP19 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81
BWP20 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81
BWP21 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81
BWP22 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81
BWP23 600 EXT-W26400-9.50SB  $ 149.69 /m S 89.81
BWP24 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81
BWP25 1500 INT-W26600 S 116.08 /m S 174.13
2nd FIr BWP26 1200 INT-W26600 S 116.08 /m S 139.30
BWP27 1200 INT-W26600 S 116.08 /m S 139.30
BWP28 2800 INT-W26600 S 116.08 /m S 325.03
BWP29 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81
BWP30 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81
BWP31 600 INT-W26600 $ 116.08 /m S 69.65
BWP32 700 INT-W26600 S 116.08 /m S 81.26
BWP33 1200 INT-W26600 $ 116.08 /m S 139.30
1st FIr Extra 11 mm OSB 0 ExtrallmmOSB $ 30.70 /m 5 -
2nd Fir Extra 11 mm OSB 0 ExtrallmmOSB $ 30.70 /m 5 -
All Flrs Extra 12.7 Gypsum -9655 Extra Gypsum Board $ 34.92 /m S (337.14)
$  3,969.40
Anchor Bolts Difference
Base Scenario: Existing NBC 2020
Spacing (mm) Number| Unit Cost Cost
1/2" dia. Anchor 2400 28| S 6.13 Ea. S 171.64
Top Plate Splice Fasteners
Base Scenario: Existing NBC 2020
No. Locations No. Fasteners Total| Cost per Total Cost
1st Floor Framing 14 16 224($ 0.10(S 22.40
2nd Floor Framing 14 6 84S 0.10]|S 8.40
308 $ 30.80
| Base Scenario Total Cost [$ a171.84]

Average Cost of Housing Construction in Montreal
$ 200,535.00 CAD
Based on Altus Group - 2022 Canadian Cost Guide

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis

Scenario B: Updated Seismic Values and Updated Lateral Loads Provisions

Floor Level Braced Wall Panel Length] BWP Type] BWP Unit Cost [ BWP Cost
BWP1 600 2020 WSP-A  $ 149.69 /m S 89.81

BWP2 407 2020 WSP-A  $ 149.69 /m S 60.92

BWP3 407 2020 WSP-A  $ 149.69 /m S 60.92

BWP4 600 2020 WSP-A  $ 149.69 /m S 89.81

BWP5 1800 2020 WSP-A  $ 149.69 /m S 269.43

BWP6 1060 2020 WSP-A S 149.69 /m S 158.67

BWP7 750 2020 WSP-A  $ 149.69 /m S 112.26

BWP8 750 2020 WSP-A  $ 149.69 /m S 112.26

1st FIr BWP9 600 2020 WSP-A  $ 149.69 /m S 89.81
BWP10 2525 GWB-D Interior $ 97.75 /m S 246.82

BWP11 600 GWB-D Interior $ 97.75 /m S 58.65

BWP12 600 2020 WSP-A-Interior $ 155.59 /m S 93.36

BWP13 1030 GWB-D Interior $ 97.75 /m S 100.68

BWP14 600 2020 WSP-B S 161.84 /m S 97.11

BWP15 750 2020 WSP-B  $ 161.84 /m S 121.38

BWP16 750 2020 WSP-A S 149.69 /m S 112.26

BWP17 2125 2020 WSP-A  $ 149.69 /m S 318.08

BWP18 1670 2020 WSP-A S 149.69 /m S 249.98

BWP19 600 2020 WSP-B  $ 161.84 /m S 97.11

BWP20 600 2020 WSP-A  $ 149.69 /m S 89.81

BWP21 600 2020 WSP-A  $ 149.69 /m S 89.81

BWP22 600 2020 WSP-A  $ 149.69 /m S 89.81

BWP23 600 2020 WSP-A  $ 149.69 /m S 89.81

BWP24 600 2020 WSP-A  $ 149.69 /m S 89.81

BWP25 1500 GWB-A Interior $ 81.17 /m S 121.75

2nd Fir BWP26 1200 GWB-A Interior  $ 81.17 /m S 97.40
BWP27 1200 GWB-A Interior $ 81.17 /m S 97.40

BWP28 2800 GWB-A Interior $ 81.17 /m S 227.26

BWP29 600 2020 WSP-B  $ 161.84 /m S 97.11

BWP30 600 2020 WSP-B S 161.84 /m S 97.11

BWP31 600 2020 WSP-A-Interior S 155.59 /m S 93.36

BWP32 700 2020 WSP-A-Interior  $ 155.59 /m S 108.92

BWP33 1200 GWB-A Interior $ 81.17 /m S 97.40

1st Fir Extra 11 mm OSB 8423 Extra1lmm OSB $ 30.70 /m S 258.57
2nd FIr Extra 11 mm OSB 1659 Extrall mm OSB $ 30.70 /m S 50.93
All Firs Extra 12.7 Gypsum 3700  Extra Gypsum Board $ 34.92 /m S 129.20
$ 4,464.78

Cost Increase of Scenario B (PCF 1475) relative to Base Scenario (Existing Code) S 495.38

Percent Cost Increase of Scenario B relative to Base Scenario 12.5%

Scenario B: Updated Seismic Values and Updated Lateral Loads Provisions

Spacing (mm)

Number|

Unit Cost

Cost

800/2400

38

S 6.13 |Ea.

$

232.94

Scenario B: Updated Seismic Values and Updated Lateral Loads Provisions

No. Locations No. Fasteners| Total Fasteners| Cost per Total Cost
14 38 532|$ 0.10]$ 53.20

14 20 280($ 0.10($ 28.00

812 $ 81.20

Scenario B Total Cost $ 4,778.92
Total Percent Increase Relative to Base Scenario (Existing Code) 14.55%)
Scenario B Percent Increase from Base Case Home Construction Cost 0.30%|




Cost Differences - Montreal Scenario B compared with Scenario A
Archetype Duplex Arch. G

No. Storeys = 2
Construction = Light
w= 126 m
1= 142 m
Stud spacing = 600 mm
Stud Height = 24 m
Eave-to-Ridge height = 1.82m

Braced Wall Panel Difference

Scenario A: Updated ic Values Scenario B: Updated Seismic Values and Updated Lateral Loads Provisions
Floor Level Braced Wall Panel Length| BWP Type| BWP Unit Cost BWP Cost Floor Level Braced Wall Panel Length| BWP Type| BWP Unit Cost [ BWP Cost
BWP1 600 2015WSP-3a  $ 163.94 /m 5 98.37 BWP1 600 2020 WSP-A S 149.69 /m S 89.81
BWP2 407 2015WsP-3a  $ 163.94 /m 5 66.73 BWP2 407 2020 WSP-A  $ 149.69 /m 5 60.92
BWP3 407 2015 WsSP-3a  $ 163.94 /m 5 66.73 BWP3 407 2020 WSP-A S 149.69 /m S 60.92
BWP4 600 2015WsP-3a  $ 163.94 /m 5 98.37 BWP4 600 2020 WSP-A S 149.69 /m 5 89.81
BWPS5 1800 2015WsSP-3a  $ 163.94 /m $ 295.10 BWP5 1800 2020 WSP-A S 149.69 /m S 269.43
BWP6 750 2015 WsP-3a  $ 163.94 /m S 122.96 BWP6 1060 2020 WSP-A S 149.69 /m 5 158.67
310 EXT-W26600 $ 155.18 /m 5 48.10 S =
BWP7 750 2015WsP-3a  $ 163.94 /m S 122.96 BWP7 750 2020 WSP-A  $ 149.69 /m 5 112.26
BWP8 750 2015WsP-3a S 163.94 /m $ 122.96 BWP8 750 2020 WSP-A S 149.69 /m S 112.26
BWP9 600 2015 WsSP-3a  $ 163.94 /m S 98.37 BWPS 600 2020 WSP-A S 149.69 /m 5 89.81
BWP10 1030 2015 WSP-3a-Interior  $ 157.62 /m $ 162.35 BWP10 2525 GWB-D Interior $ 97.75 /m S 246.82
1st FIr 1495 INT-W26600-B S 124.87 /m S 186.68 1st FIr S -
BWP11 600 2015 WSP-3a-Interior  $ 157.62 /m 5 94.57 BWP11 600 GWB-D Interior $ 97.75 /m S 58.65
BWP12 600 2015 WSP-3a-Interior  $ 157.62 /m S 94.57 BWP12 600 2020 WSP-A-Interior $ 155.59 /m S 93.36
BWP13 1030 2015 WSP-3a-Interior  $ 157.62 /m $ 162.35 BWP13 1030 GWB-D Interior $ 97.75 /m S 100.68
BWP14 600 2015WsP-3a  $ 163.94 /m 5 98.37 BWP14 600 2020 WSP-B S 161.84 /m 5 97.11
BWP15 600 2015WsSP-3a  $ 163.94 /m 5 98.37 BWP15 750 2020 WSP-B S 161.84 /m S 121.38
150 EXT-W26600 $  155.18 /m $ 23.28 S S
BWP16 600 2015 WSP-3a S 163.94 /m 5 98.37 BWP16 750 2020 WSP-A S 149.69 /m S 112.26
150 EXT-W26600 $ 155.18 /m 5 23.28
BWP17 750 2015 WsSP-3a S 163.94 /m $ 122.96 BWP17 2125 2020 WSP-A S 149.69 /m S 318.08
1375 EXT-W26600 $ 155.18 /m S 213.37 5 =
BWP18 1670 2015 WSP-3a  $ 163.94 /m $ 273.79 BWP18 1670 2020 WSP-A S 149.69 /m S 249.98
BWP19 600 2015 WsP-3a  $ 163.94 /m S 98.37 BWP19 600 2020 WSP-B  $ 161.84 /m 5 97.11
BWP20 600 2015 WsSP-3a  $ 163.94 /m 5 98.37 BWP20 600 2020 WSP-A S 149.69 /m S 89.81
BWP21 1310 2015 WsP-3a  $ 163.94 /m S 214.77 BWP21 600 2020 WSP-A  $ 149.69 /m 5 89.81
$ - 710 EXT-W26600 $ 155.18 /m S 110.18
BWP22 750 2015 WsP-3a  $ 163.94 /m S 122.96 BWP22 600 2020 WSP-A  $ 149.69 /m 5 89.81
$ S 150 EXT-W26600 $ 155.18 S 23.28
BWP23 750 2015WsP-3a  $ 163.94 /m S 122.96 BWP23 600 2020 WSP-A  $ 149.69 /m 5 89.81
150 EXT-W26600 $ 155.18 S 23.28
BWP23b 750 2015WsP-3a  $ 163.94 /m S 122.96 BWP23b 0 5 >
/m $ = 750 EXT-W26600 $ 155.18 /m S 116.38
BWP24 600 2015 WsP-3a  $ 163.94 /m 5 98.37 BWP24 600 2020 WSP-A S 149.69 /m 5 89.81
BWP25 1030 2015 WSP-3a-Interior  $ 157.62 /m $ 162.35 BWP25 1500 GWB-A Interior  $ 81.17 /m S 121.75
Ind Fir 470 INT-W26600 $  116.08 /m S 54.56 nd Fir /m S -
BWP26 600 2015 WSP-3a-Interior  $ 157.62 /m 5 94.57 BWP26 1200 GWB-A Interior  $ 81.17 /m S 97.40
600 INT-W26600 $ 116.08 /m S 69.65
BWP27 600 2015 WSP-3a-Interior  $ 157.62 /m 5 94.57 BWP27 1200 GWB-A Interior  $ 81.17 /m S 97.40
BWP28 1030 2015 WSP-3a-Interior  $ 157.62 /m S 162.35 BWP28 2800 GWB-A Interior  $ 81.17 /m 5 227.26
1770 INT-W26600 S 116.08 /m $ 205.47 /m S =
BWP29 600 2015WsP-3a  $ 163.94 /m 5 98.37 BWP29 600 2020 WSP-B  $ 161.84 /m 5 97.11
BWP30 600 2015 WSP-3a  $ 163.94 /m 5 98.37 BWP30 600 2020 WSP-B $ 161.84 /m S 97.11
BWP31 600 2015 WSP-3a-Interior  $ 157.62 /m S 94.57 BWP31 600 2020 WSP-A-Interior $ 155.59 /m S 93.36
0 INT-W26600 S 116.08 /m $ -
BWP32 750 2015 WSP-3a-Interior  $ 157.62 /m S 118.22 BWP32 700 2020 WSP-A-Interior $ 155.59 /m S 108.92
-50 INT-W26600 S 116.08 /m 5 (5.80) S =
BWP33 1170 2015 WSP-3a-Interior  $ 157.62 /m S 184.42 BWP33 1200 GWB-A Interior  $ 81.17 /m 5 97.40
30 INT-W26600 $ 116.08 /m $ 3.48 S =
1st FIr Extra 11 mm OSB 9552 ExtrallmmOSB $ 30.70 /m S 293.22 1st FIr Extra 11 mm OSB 4868 ExtrallmmOSB $ 30.70 /m S 149.44
2nd FIr Extra 11 mm OSB 12388 ExtrallmmOSB $ 30.70 /m S 380.28 2nd FIr Extra 11 mm OSB 8032 Extrall mmOSB $ 30.70 /m 5 246.56
All Flrs Extra 12.7 Gypsum -8160 Extra Gypsum Board $ 34.92 /m S (284.93) All FIrs Extra 12.7 Gypsum 3700 Extra Gypsum Board $ 34.92 /m S 129.20
$ 549539 $ 4,824.39
| Cost Increase of Scenario B (PCF 1475) relative to Scenario A (Updated Seismic) -$ 670.99 |
Percent Cost Increase of Scenario B relative to Scenario A (Updated Seismic) -1242%|
Anchor Bolts Difference
Scenario A: Updated Seismic Values Scenario B: Updated Seismic Values and Lateral Loads Provisions
Spacing (mm)| Numberl Unit Cost | Cost Spacing (mm)l Numberl Unit Cost | Cost
1/2" dia. Anchor 2400] 28['s 6.13 Ea. [s 17164 500/800/1400/ 38's 6.13 [Ea. ['s 232.94
Top Plate Splice Fasteners
Scenario A: Updated Seismic Values Scenario B: Updated Seismic Values and Lateral Loads Provisions
No. Locations No. Fasteners Total[ Cost per Total Cost | No. Locations| No. Fasteners| Total Fasteners[ Cost per] Total Cost
1st Floor Framing| 14 16 224|$ 0.10]$ 22.40 1st Floor Framing 14 20 280 $ 010 $ 28.00
2nd Floor Framinﬂ 14 6 84S 0.10]$ 8.40 2nd Floor Framing 14 20 280 $ 0.10 $ 28.00
308 $ 30.80 560 56.00
| Scenario A Total Cost [$ 5697.83] | Scenario B Total Cost [s 5,113.33 |
| Total Percent Increase Relative to Scenario A (Updated Seismic) | -10%|

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis
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Code Analysis - Montreal

Archetype Duplex Arch. G
No. Storeys =
Construction =

W:
| =

Stud spacing =
Stud Height =
Eave-to-Ridge height =

2
Light
12.6 m
142 m
600 mm

24 m
1.82 m

Base Scenario

2015 NBC and 2015 NBC Seismic Hazard Values

Sa(0.2) = 0.595
HWP = 0.42 kPa

9.23.13.1. Requirements for Low to Moderate Wind and Seismic Forces

Does the Article apply? Yes
9.23.13.2. Requirements for High Wind and Seismic Forces

Does the Article apply? No i
9.23.13.3. Requirements for Extreme Wind and Seismic Forces

Does the Article apply? No i
9.23.13.5. Braced Wall Panels in Braced Wall Bands

Is Sa(0.2) greater than 0.7 and less than 1.0?
Is Sa(0.2) greater than or equal to 1.0 and less than 1.8kPa?
Is HWP greater than or equal to 0.8 and less than 1.2 kPa?

No
No
No

Table 9.23.13.5.

Spacing and Dimensions of Braced Wall Bands and Braced Wall Panels
% braced walls - 3rd Floor

% braced walls - 2nd Floor

% braced walls - 1st Floor

% braced walls - bsmt

Maximum distance between centre lines of adjacent braced wall bands
measured from the furthest points between centres of the bands

Maximum distance between required braced wall panels measured from the
edges of the panels

Maximum distance from the end of a braced wall band to the edge of the
closest required braced wall panel

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

Minimum length of individual braced wall panels 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

9.23.13.6.

Materials in Braced Wall Panels

Is Sa(0.2) less than or equal to 0.9? Yes

Stud spacing? 400 600
GWSB interior finish 12.7 15.9|mm
CSA 0325 sheathing W16 w24
0SB 0-1 and 0O-2 grades 11 12.5|mm
Waferboard R-1 grade 9.5 12.5|mm
Plywood 11 12.5|mm
Diagonal lumber 17 17|mm

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis
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9.23.3.5. Fasteners for Sheathing or Subflooring
Does Table 9.23.3.5.-A govern design? Yes
Does Table 9.23.3.5.-B govern design? No
Does Table 9.23.3.5.-C govern design? No
Braced Wall Panel Type 2015 EWP600
9.23.6.1. Anchorage of Building Frames
Sa(0.2)<0.7
Anchor bolt size 12.7 mm Sentence 9.23.6.1.(2) governs
Anchor bolt spacing 24 m
9.23.11.4. Joints in Top Plates
Sa(0.2)<0.7
Top Plate Connections
1st Floor 1 nails Supporting 1 floor
2nd Floor 1 nails Supporting 0 floors
Scenario A:
2015 NBC and 2020 NBC Seismic Hazard Values
$(0.2,C) = 0.840
HWP = 0.42 kPa
9.23.13.1. Requirements for Low to Moderate Wind and Seismic Forces
Does the Article apply? No
9.23.13.2. Reqmremen.ts for High Wind and Seismic Forces Design t0 9.23.13.4. t0 9.23.13.7.
Does the Article apply? Yes
9.23.13.3. Requirements for Extreme Wind and Seismic Forces
Does the Article apply? No )
9.23.13.5. Braced Wall Panels in Braced Wall Bands
Is Sa(0.2) greater than 0.7 and less than 1.0? Yes
Is Sa(0.2) greater than or equal to 1.0 and less than 1.8kPa? No
Is HWP greater than or equal to 0.8 and less than 1.2 kPa? No
Table 9.23.13.5. Spacing and Dimensions of Braced Wall Bands and Braced Wall Panels
% braced walls - 3rd Floor -
% braced walls - 2nd Floor 0.25
% braced walls - 1st Floor 0.25
% braced walls - bsmt 0.40
Maximum distance between centre lines of adjacent braced wall bands
. 10.6 m
measured from the furthest points between centres of the bands
Maximum distance between required braced wall panels measured from the 6.4 "
edges of the panels ’
Maximum distance from the end of a braced wall band to the edge of the 20 "
closest required braced wall panel ’
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 600 mm
braced wall panel
Minimum length of individual braced wall panels panel not located at the end
of a braced wall band or braced wall panel located at the end of a braced wall 750 mm

band where the braced wall panel does not connect to an intersecting braced
wall panel

9.23.13.6.

Materials in Braced Wall Panels

Is Sa(0.2, C) less than or equal to 0.9? Yes

[Stud spacing? | 400 600| |

PCFs 1475 and 1775 on Lateral Loads
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GWSB interior finish 12.7 15.9|mm

CSA 0325 sheathing W16 w24 Use OSB wall sheathing

0SB 0-1 and 0O-2 grades 11 12.5|mm

Waferboard R-1 grade 9.5 12.5|mm

Plywood 11 12.5|mm

Diagonal lumber 17 17|mm
9.23.3.5. Fasteners for Sheathing or Subflooring

Does Table 9.23.3.5.-A govern design? No

Does Table 9.23.3.5.-B govern design? Yes

Does Table 9.23.3.5.-C govern design? No

Braced Wall Panel Type 2015 WSP-3 2015 WSP-3a
9.23.6.1. Anchorage of Building Frames

0.8<5(0.2,C)<0.9, HWP 1.2 kPa

Anchor bolt size 12.7 mm Using Table 9.23.6.1.

Anchor bolt spacing 23 m Using Table 9.23.6.1.
9.23.11.4. Joints in Top Plates

0.80<5(0.2,C) £0.90
Top Plate Connections
1st Floor
2nd Floor

5 nails
2 nails

Supporting 1 floor
Supporting O floors

Scenario B - Post Public Review

2020 NBC and 2020 NBC Seismic Hazard Values

First Storey

Construction =

0.67 Worst Case w =
Smax = 0.56 Site Class C I =
HWP = 0.42 kPa Stud spacing =

S= 1.57 kPa Stud Height =
Normal Eave-to-Ridge height =

142 m
126 m
600 mm
24 m
1.82 m

Smax =

Second Storey
142 m
10.8 m

9.23.13.1.

Requirements for Low to Moderate Wind and Seismic Forces

Does the Article apply? No

9.23.13.2.

Requirements for High Wind and Seismic Forces
Is the 1-in-50 HWP < 1.2 kPa? Yes

Is Smax < 2.6 for the Site Class Yes
Does the lowest exterior frame support less Yes
than or equal to 2 floors of normal weight
Does the lowest exterior frame support less
than or equal to 1 floor of heavy weight

N/A

Design to

Article 9.23.13.4.-2020 to0 9.23.13.10.-2020

9.23.13.3.

Requirements for Extreme Wind and Seismic Forces

Is Smax > 2.6? No
Is Smax > 0.47 for Site Cass C and the lowest exterior No
frame wall supports more than 1 floor of heavy weight
construction or is clad with masonry/stone veneer?

Design to
N/A

9.23.13.5.

Braced Wall Panels in Braced Wall Bands
Maximum distance between centre lines of adjacent braced wall bands
measured from the furthest points between centres of the bands

Maximum distance between required braced wall panels measured from the
edges of the panels

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis
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Maximum distance from the end of a braced wall band to the edge of the
closest required braced wall panel

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

Minimum length of individual braced wall panels 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

Minimum length of individual gypsum board-sheathed braced wall panels:

* gypsum board installed on both faces of braced wall panel
¢ gypsum board installed on one face of braced wall panel
Minimum length of individual lumber-sheathed braced wall panels:

Minimum total length of all braced wall panels in a braced wall band

2.4 m
600 mm
750 mm
1.2

1.2

1.2 m

Per Article 9.23.13.7.

9.23.13.7.
9.23.13.7.(4)

First Storey

Braced Wall Panel Length
SEISMIC

Ls = Lus X [Kweight X Ksnow] X [KSspaCing X KSnumber] X [Kgyp X Ksheath] > BWPmin

Front to Back Direction (Exterior Walls)

Ly = 3.79 m WSP-A
Kweight = 1 normal weight
Kenow = 1 roof snow load less than 2 kPa
Ksspacing = 0.57 space between braced walls approx. 3.55 m
Ksnumber = 1.6 5 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L= 3.46 m

Front to Back Direction (Interior Garage Walls)

Ly = 379 m GWB-D
Kweight = 1 normal weight
Kenow = 1 roof snow load less than 2 kPa
Ksspacing = 0.57 space between braced walls approx. 3.55 m
Ksnumber = 1.6 5 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L= 3.46 m

Front to Back Direction (Interior Party Wall)

Ly = 379 m WSP-A
Kweight = 1 normal weight
Kenow = 1 roof snow load less than 2 kPa
Ksspacing = 0.57 space between braced walls approx. 3.55 m
Ksnumber = 1.6 5 braced wall bands

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis
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Keyp = 1.2 walls are blocked but no gypsum sheathing on interior
Ksheath = 1 walls are continuously wood sheathed
L= 415 m

Left to Right Direction (Exterior Back Wall and Interior Wall)
Ly = 3.79 m WSP-A

Kweight = 1

normal weight

Kenow = 1 roof snow load less than 2 kPa
Ksspacing = 0.64 space between braced walls approx. 4.2 m (average)
Ksnumber = 1.5 4 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L= 3.64 m

Left to Right Direction (Exterior Front Wall - Front Door)

Lys = 1.99 m WSP-B
Kweight = 1 normal weight
Kenow = 1 roof snow load less than 2 kPa
Ksspacing = 0.64 space between braced walls approx. 4.2 m (average)
Ksnumber = 1.5 4 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L= 1.91 m

Second Storey

Front to Back Direction (Exterior Walls)
Ly = 1.41 m WSP-A

Kweight = 1

normal weight

Kenow = 1 roof snow load less than 2 kPa
Ksspacing = 0.57 space between braced walls approx. 3.55 m
Ksnumber = 1.6 5 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L= 1.29 m

Front to Back Direction (Interior Bedroom Walls)

Ly = 1.41 m WSP-A
Kweight = 1 normal weight
Kenow = 1 roof snow load less than 2 kPa
Ksspacing = 0.57 space between braced walls approx. 3.55 m
Ksnumber = 1.6 5 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L= 1.29 m

Front to Back Direction (Interior Party Wall)
Ly = 6.02 m GWB-A

PCFs 1475 and 1775 on Lateral Loads
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Kweight =
Ksnow =
KSspacing =
KSnumber =
K

Ksheath =

8yp =

L=

1 normal weight
1 roof snow load less than 2 kPa
0.57 space between braced walls approx. 3.55 m
1.6 5 braced wall bands
1 walls are sheathing on the interior with gypsum
1 walls are continuously wood sheathed

5.49 m

Left to Right Direction (Exterior Back Wall)

Lys =
Kweight =
Ksnow =
KSspacing =
KSnumbz—:‘r =
Keyp =

Ksheath =

L=

1.72 m WSP-A

1 normal weight

1 roof snow load less than 2 kPa
0.64 space between braced walls approx. 5.3 m (average)
1.33 3 braced wall bands

1 walls are sheathing on the interior with gypsum

1 walls are continuously wood sheathed

1.46 m

Left to Right Direction (Exterior Front Wall)

Lus =
Kweight =
Ksnow =
KSspacing =
KSnumber =

K

Ksheath =

8yp =

L=

1.72 m WSP-B

1 normal weight

1 roof snow load less than 2 kPa
0.64 space between braced walls approx. 5.3 m (average)
1.33 3 braced wall bands

1 walls are sheathing on the interior with gypsum

1 walls are continuously wood sheathed

1.46 m

Left to Right Direction (Interior Walls)

Lys =
Kweight =
Ksnow =
KSspacing =
KSnumbz—:‘r =
Keyp =

Ksheath =

L=

3.625 m GWB-A 7.25/2

1 normal weight

1 roof snow load less than 2 kPa
0.64 space between braced walls approx. 5.3 m (average)
1.33 3 braced wall bands

1 walls are sheathing on the interior with gypsum

1 walls are continuously wood sheathed

3.09 m

9.23.6.1.

Anchorage of Building Frames

Is HWP between 0.6 kPa and 1.2 kPa No
Is Smax for Site Class C greater than 0.47 Yes
and is Smax less than or equal to 2.6

From Table 9.23.6.1.

Framing Type Selected WSP-A
Anchor bolt size 12.7 mm
Anchor bolt spacing 14 m

Use Table 9.23.6.1.

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis
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9.23.11.4.

Joints in Top Plates

Is HWP between 0.6 kPa and 1.2 kPa

Is Smax for Site Class C greater than 0.47
and is Smax less than or equal to 2.6

Table 9.23.11.4.-A

0.6<and £0.8
All floors 6 nails
3 nails
Table 9.23.11.4.-B
0.6<and 0.9
1st Floor 11 nails
6 nails
2nd Floor 6 nails
3 nails

No
Yes

Normal Weight
For BWB Spacing of 10.6m
For BWB Spacing of < 7.6m

For BWB Spacing of 10.6m
For BWB Spacing of < 7.6m

For BWB Spacing of 10.6m
For BWB Spacing of < 7.6m

N/A
Use Table 9.23.11.4.-A

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis
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Cost Differences - St. John's
Archetype Duplex Arch. G

No. Storeys =
Construction =

w=

1=

Stud spacing =

Stud Height =
Eave-to-Ridge height =
Braced Wall Panel

2
Light

126 m
142 m
600 mm
24 m
1.82m

Difference

The Base Scenario and Scenario A produce the same Braced Wall Panel Lengths, Anchors, and Joint Splicing Results

Base Scenario: Existing NBC 2020
Floor Level Braced Wall Panel Length] BWP Type[  BWP Unit Cost BWP Cost
BWP1 1965 EXT-W26400-9.50SB $ 149.69 /m 5 294.13
BWP2 407 EXT-W26400-9.50SB  $ 149.69 /m S 60.92
BWP3 407 EXT-W26400-9.50SB S 149.69 /m S 60.92
BWP4 1502 EXT-W26400-9.50SB  $ 149.69 /m S 224.83
BWP5 840 EXT-W26400-9.50SB $ 149.69 /m 5 125.74
BWP6 1670 EXT-W26400-9.50SB $ 149.69 /m S 249.98
BWP7 750 EXT-W26400-9.50SB S 149.69 /m 5 112.26
BWP8 915 EXT-W26400-9.50SB $ 149.69 /m S 136.96
1st FIr BWP9 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81
BWP10 3200 INT-W26600-B  $ 124.87 /m S 399.59
BWP11 600 INT-W26600-B  $ 124.87 /m S 74.92
BWP12 600 INT-W26600-B  $ 124.87 /m S 74.92
BWP13 1030 INT-W26600-B  $ 124.87 /m 5 128.62
BWP14 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81
BWP15 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81
BWP16 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81
BWP17 1470 EXT-W26400-9.50SB S 149.69 /m S 220.04
BWP18 1670 EXT-W26400-9.50SB  $ 149.69 /m S 249.98
BWP19 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81
BWP20 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81
BWP21 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81
BWP22 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81
BWP23 750 EXT-W26400-9.50SB  $ 149.69 /m 5 112.26
BWP24 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81
BWP25 1800 INT-W26600 S 116.08 /m S 208.95
2nd FIr BWP26 1200 INT-W26600 S 116.08 /m S 139.30
BWP27 1200 INT-W26600 S 116.08 /m S 139.30
BWP28 1200 INT-W26600 S 116.08 /m S 139.30
BWP29 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81
BWP30 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81
BWP31 600 INT-W26600 $ 116.08 /m S 69.65
BWP32 900 INT-W26600 S 116.08 /m S 104.48
BWP33 1200 INT-W26600 $ 116.08 /m S 139.30
1st FIr Extra 11 mm OSB 0 ExtrallmmOSB $ 30.70 /m 5 -
2nd Fir Extra 11 mm OSB 0 ExtrallmmOSB $ 30.70 /m 5 -
All Flrs Extra 12.7 Gypsum -9030 Extra Gypsum Board $ 34.92 /m S (315.31)
$ 4,138.97
Anchor Bolts Difference
Base Scenario: Existing NBC 2020
Spacing (mm) Number| Unit Cost Cost
1/2" dia. Anchor 2400 28| S 6.13 Ea. S 171.64
Top Plate Splice Fasteners
Base Scenario: Existing NBC 2020
No. Locations No. Fasteners Total| Cost per Total Cost
1st Floor Framing 14 16 224($ 0.10(S 22.40
2nd Floor Framing 14 6 84S 0.10]|S 8.40
308 $ 30.80
Base Scenario Total Cost [$ 4341.41]

Average Cost of Housing Construction in St. John's
$ 193,620.00 CAD
Based on Altus Group - 2022 Canadian Cost Guide

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis

Scenario B: Updated Seismic Values and Updated Lateral Loads Provisions

Floor Level Braced Wall Panel Length] BWP Type] BWP Unit Cost [ BWP Cost
BWP1 1965 2020 WSP-A  $ 149.69 /m S 294.13

BWP2 407 2020 WSP-A S 149.69 /m S 60.92

BWP3 407 2020 WSP-A  $ 149.69 /m S 60.92

BWP4 1502 2020 WSP-A S 149.69 /m S 224.83

BWP5 840 2020 WSP-A  $ 149.69 /m S 125.74

BWP6 1670 2020 WSP-A S 149.69 /m S 249.98

BWP7 750 2020 WSP-A  $ 149.69 /m S 112.26

BWP8 915 2020 WSP-A S 149.69 /m S 136.96

1st FIr BWP9 600 2020 WSP-A  $ 149.69 /m S 89.81
BWP10 3200 GWB-D Interior $ 97.75 /m S 312.80

BWP11 600 GWB-D Interior $ 97.75 /m S 58.65

BWP12 600 2020 WSP-A-Interior  $ 155.59 /m S 93.36

BWP13 1030 GWB-D Interior $ 97.75 /m S 100.68

BWP14 600 2020 WSP-B S 161.84 /m S 97.11

BWP15 600 2020 WSP-B  $ 161.84 /m S 97.11

BWP16 600 2020 WSP-A  $ 149.69 /m S 89.81

BWP17 1470 2020 WSP-A  $ 149.69 /m S 220.04

BWP18 1670 2020 WSP-A  $ 149.69 /m S 249.98

BWP19 600 2020 WSP-B  $ 161.84 /m S 97.11

BWP20 600 2020 WSP-A S 149.69 /m S 89.81

BWP21 600 2020 WSP-A  $ 149.69 /m S 89.81

BWP22 600 2020 WSP-A S 149.69 /m S 89.81

BWP23 750 2020 WSP-A  $ 149.69 /m S 112.26

BWP24 600 2020 WSP-A S 149.69 /m S 89.81

BWP25 1800 GWB-A Interior  $ 81.17 /m S 146.10

2nd Flr BWP26 1200 GWB-A Interior  $ 81.17 /m S 97.40
BWP27 1200 GWB-A Interior  $ 81.17 /m S 97.40

BWP28 1200 GWB-A Interior  $ 81.17 /m S 97.40

BWP29 600 2020 WSP-B  $ 161.84 /m S 97.11

BWP30 600 2020 WSP-B S 161.84 /m S 97.11

BWP31 600 2020 WSP-A-Interior S 155.59 /m S 93.36

BWP32 900 2020 WSP-A-Interior  $ 155.59 /m S 140.03

BWP33 1200 GWB-A Interior $ 81.17 /m S 97.40

1st Fir Extra 11 mm OSB 7548 Extra1lmm OSB $ 30.70 /m S 231.70
2nd FIr Extra 11 mm OSB 10675 Extra1ll mm OSB $ 30.70 /m S 327.70
All Flrs Extra 12.7 Gypsum 3900 Extra Gypsum Board $ 34.92 /m S 136.18
$ 4,902.58

Cost Increase of Scenario B (PCF 1475) relative to Base Scenario (Existing Code) S 763.61
Percent Cost Increase of Scenario B relative to Base Scenario 18.4%

Scenario B: Updated Seismic Values and Updated Lateral Loads Provisions

Spacing (mm) Number| Unit Cost

Cost

1400/2400 36| $ 6.13 |Ea. S

220.68

Scenario B: Updated Seismic Values and Updated Lateral Loads Provisions

No. Locations No. Fasteners| Total Fasteners| Cost per Total Cost
14 38 532|$ 0.10]$ 53.20

14 20 280($ 0.10($ 28.00

812 $ 81.20

Scenario B Total Cost $ 5,204.46
Total Percent Increase Relative to Base Scenario (Existing Code) 19.88%)
Scenario B Percent Increase from Base Case Home Construction Cost 0.45%|




Code Analysis - St. John's

Archetype Duplex Arch. G

No. Storeys = 2
Construction = Light
w= 12.6 m
| = 142 m
Stud spacing = 600 mm
Stud Height = 2.4 m
Eave-to-Ridge height = 1.82 m

Base Scenario
2015 NBC and 2015 NBC Seismic Hazard Values

Sa(0.2) = 0.09
HWP = 0.78 kPa

9.23.13.1. Requirements for Low to Moderate Wind and Seismic Forces

Does the Article apply? Yes
9.23.13.2. Requirements for High Wind and Seismic Forces

Does the Article apply? No i
9.23.13.3. Requirements for Extreme Wind and Seismic Forces

Does the Article apply? No i
9.23.13.5. Braced Wall Panels in Braced Wall Bands

Is Sa(0.2) greater than 0.7 and less than 1.0?
Is Sa(0.2) greater than or equal to 1.0 and less than 1.8kPa?
Is HWP greater than or equal to 0.8 and less than 1.2 kPa?

No
No
No

Table 9.23.13.5. Spacing and Dimensions of Braced Wall Bands and Braced Wall Panels
% braced walls - 3rd Floor
% braced walls - 2nd Floor
% braced walls - 1st Floor
% braced walls - bsmt

Maximum distance between centre lines of adjacent braced wall bands
measured from the furthest points between centres of the bands

Maximum distance between required braced wall panels measured from the
edges of the panels

Maximum distance from the end of a braced wall band to the edge of the
closest required braced wall panel

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

Minimum length of individual braced wall panels 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

- m

wall panel
9.23.13.6. Materials in Braced Wall Panels
Is Sa(0.2) less than or equal to 0.9? Yes
Stud spacing? 400 600
GWSB interior finish 12.7 15.9|mm
CSA 0325 sheathing W16 W24 Use OSB wall sheathing
0SB 0O-1 and O-2 grades 11 12.5|mm
Waferboard R-1 grade 9.5 12.5|mm
Plywood 11 12.5|mm
Diagonal lumber 17 17({mm

PCFs 1475 and 1775 on Lateral Loads
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9.23.3.5. Fasteners for Sheathing or Subflooring
Does Table 9.23.3.5.-A govern design? Yes
Does Table 9.23.3.5.-B govern design? No
Does Table 9.23.3.5.-C govern design? No
Braced Wall Panel Type 2015 EWP600
9.23.6.1. Anchorage of Building Frames
Anchor bolt size 12.7 mm Sentence 9.23.6.1.(2) governs
Anchor bolt spacing 2.4 m
9.23.11.4. Joints in Top Plates
Top Plate Connections
1st Floor 1 nails Supporting 1 floor
2nd Floor 1 nails Supporting 0 floors
Scenario A:
2015 NBC and 2020 NBC Seismic Hazard Values
5(0.2,C) = 0.19
HWP = 0.78 kPa
9.23.13.1. Requirements for Low to Moderate Wind and Seismic Forces
Does the Article apply? Yes
9.23.13.2. Requirements for High Wind and Seismic Forces
Does the Article apply? No i
9.23.13.3. Requirements for Extreme Wind and Seismic Forces
Does the Article apply? No i
9.23.13.5. Braced Wall Panels in Braced Wall Bands
Is Sa(0.2) greater than 0.7 and less than 1.0? No
Is Sa(0.2) greater than or equal to 1.0 and less than 1.8kPa? No
Is HWP greater than or equal to 0.8 and less than 1.2 kPa? No
Table 9.23.13.5. Spacing and Dimensions of Braced Wall Bands and Braced Wall Panels
% braced walls - 3rd Floor -
% braced walls - 2nd Floor -
% braced walls - 1st Floor -
% braced walls - bsmt -
Maximum distance between centre lines of adjacent braced wall bands
measured from the furthest points between centres of the bands i m
Maximum distance between required braced wall panels measured from the
edges of the panels ) m
Maximum distance from the end of a braced wall band to the edge of the
closest required braced wall panel i 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 - mm
braced wall panel
Minimum length of individual braced wall panels 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 | mm
wall panel
9.23.13.6. Materials in Braced Wall Panels
Is Sa(0.2) less than or equal to 0.9? Yes
Stud spacing? 400 600
GWSB interior finish 12.7 15.9|mm
CSA 0325 sheathing W16 W24
0SB 0O-1 and O-2 grades 11 12.5|mm Use OSB wall sheathing
Waferboard R-1 grade 9.5 12.5|mm
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Plywood 11 12.5{mm
Diagonal lumber 17 17|mm
9.23.3.5. Fasteners for Sheathing or Subflooring
Does Table 9.23.3.5.-A govern design? Yes
Does Table 9.23.3.5.-B govern design? No
Does Table 9.23.3.5.-C govern design? No
Braced Wall Panel Type 2015 EWP600
9.23.6.1. Anchorage of Building Frames
Anchor bolt size 12.7 mm Sentence 9.23.6.1.(2) governs
Anchor bolt spacing 2.4 m
9.23.11.4. Joints in Top Plates

Top Plate Connections
1st Floor
2nd Floor

1 nail
1 nail

Supporting 1 floor
Supporting 0 floors

Using Table 9.23.11.4.-2015
Using Table 9.23.11.4.-2015

Scenario B - Post Public Review

2020 NBC and 2020 NBC Seismic Hazard Values

First Storey

Smax =

Smax =

HWP =

S =
Construction =

0.31 Worst Case

0.15 Site Class C

0.78 kPa

2.01 kPa
Normal

142 m
126 m
600 mm
24 m
1.82 m

W=

| =

Stud spacing =

Stud Height =
Eave-to-Ridge height =

Second Storey
142 m
10.8 m

9.23.13.1.

Requirements for Low to Moderate Wind and Seismic Forces
Does the Article apply? No

9.23.13.2.

Requirements for High Wind and Seismic Forces
Is the 1-in-50 HWP < 1.2 kPa? Yes

Yes
Yes

Is Smax < 2.6 for the Site Class

Does the lowest exterior frame support less
than or equal to 2 floors of normal weight
Does the lowest exterior frame support less
than or equal to 1 floor of heavy weight

N/A

Design to
Article 9.23.13.4.-2020 t0 9.23.13.10.-2020

9.23.13.3.

Requirements for Extreme Wind and Seismic Forces
Is Smax > 2.6?

Is Smax > 0.47 for Site Cass C and the lowest exterior
frame wall supports more than 1 floor of heavy weight
construction or is clad with masonry/stone veneer?

No
No

Design to
N/A

9.23.13.5.

Braced Wall Panels in Braced Wall Bands

Maximum distance between centre lines of adjacent braced wall bands
measured from the furthest points between centres of the bands

Maximum distance between required braced wall panels measured from the
edges of the panels

Maximum distance from the end of a braced wall band to the edge of the
closest required braced wall panel

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
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Minimum length of individual braced wall panels 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

Minimum length of individual gypsum board-sheathed braced wall panels:

e gypsum board installed on both faces of braced wall panel
e gypsum board installed on one face of braced wall panel
Minimum length of individual lumber-sheathed braced wall panels:

Minimum total length of all braced wall panels in a braced wall band

750 mm
1.2 m
2.4 m
1.2 m

Per Article 9.23.13.7.

9.23.13.7.

9.23.13.7.(3)

First Storey

Braced Wall Panel Length

WIND
I-w = I-uw X [Kexp X Kroof] X [KWspacing X KWnumber] X [Kgyp X Ksheath] > BWPmin

Front to Back Direction (Exterior Walls)

Lyw = 7.06 m WSP-A
Kexp = 1 for suburban
Kroof = 0.83 for roof eave to ridge of 1.82m<3m
Kwspacing = 0.48 space between braced walls approx. 3.55 m
Kwnumber = 1.43 5 braced wall bands
Kayp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 4.02 m

Front to Back Direction (Interior Garage Walls)

Luw = 7.06 m GWB-D
Kexp = 1 for suburban
Kroof = 0.83 for roof eave to ridge of 1.82m<3m
Kwspacing = 0.48 space between braced walls approx. 3.55 m
Kwnumber = 1.43 5 braced wall bands
Kayp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 4.02 m
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Front to Back Direction (Party Walls)

Low = 7.06 m WSP-A
Kexp = 1 for suburban
Kroof = 0.83 for roof eave to ridge of 1.82 m <3 m
Kwspacing = 0.48 space between braced walls approx. 3.55 m
Kwnumber = 1.43 5 braced wall bands
Keyp = 1.2 walls are blocked but not sheathed on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 483 m

Left to Right Direction (Exterior Back Wall and Interior Wall)

Low = 7.06 m WSP-A
Kexp = 1 forsuburban
Kroof = 0.83 for roof eave to ridge of 1.82 m<3m
Kwspacing = 0.56 space between braced walls approx. 4.2 m (averaged)
Kwnumber = 1.38 4 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 453 m

Left to Right Direction (Exterior Front Wall - Front Door)

Low = 371 m WSP-B
Kexp = 1 for suburban
Kroof = 0.83 for roof eave to ridge of 1.82 m<3 m
Kwspacing = 0.56 space between braced walls approx. 4.2 m (averaged)
Kwnumber = 1.38 4 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 238 m

Second Storey
Front to Back Direction (Exterior Walls)

Low = 343 m WSP-A
Kexp = 1 forsuburban
Kroof = 0.62 forroof eave to ridge of 1.82 m<3 m
Kwspacing = 0.48 space between braced walls approx. 3.55 m
Kwnumber = 1.43 5 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 1.46 m

Front to Back Direction (Interior Bedroom Walls)

Low = 343 m WSP-A 7.01/2
Kexp = 1 for suburban
Kroof = 0.62 for roof eave to ridge of 1.82 m<3 m
Kwspacing = 0.48 space between braced walls approx. 3.55 m
Kwnumber = 1.43 5 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
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L, = 1.46 m

Front to Back Direction (Interior Party Wall)

I-uw = 9.86 m GWB-A
Kexp = 1 forsuburban
Kroof = 0.62 for roof eave to ridge of 1.82 m<3 m
Kwspacing = 0.48 space between braced walls approx. 3.55 m
Kwnumber = 1.43 5 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 4.20 m

Left to Right Direction (Exterior Back)

Low = 343 m WSP-A
Kexp = 1 forsuburban
Kroof = 0.62 for roof eave to ridge of 1.82 m<3 m
Kwspacing = 0.72 space between braced walls approx. 5.4 m (average)
Kwnumber = 1.28 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 1.96 m

Left to Right Direction (Exterior Back)

Low = 1.8 m WSP-B
Kexp = 1 for suburban
Kroof = 0.62 for roof eave to ridge of 1.82 m<3 m
Kwspacing = 0.72 space between braced walls approx. 5.4 m (average)
Kwnumber = 1.28 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 1.03 m

Left to Right Direction (Interior Bedroom)

Low = 493 m GWB-A 9.86/2
Kexp = 1 forsuburban
Kroof = 0.62 for roof eave to ridge of 1.82 m<3 m
Kwspacing = 0.72 space between braced walls approx. 5.4 m (average)
Kwnumber = 1.28 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 282 m

9.23.6.1.

Anchorage of Building Frames
Is HWP between 0.6 kPa and 1.2 kPa Yes

Is Smax for Site Class C greater than 0.47 No Use Table 9.23.6.1.

and is Smax less than or equal to 2.6

From Table 9.23.6.1.
Framing Type Selected WSP-A
Anchor bolt size 12.7 mm
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Anchor bolt spacing 0.8 m
From Table 9.23.6.1.
Framing Type Selected WSP-B
Anchor bolt size 12.7 mm
Anchor bolt spacing 0.7 m
9.23.11.4. Joints in Top Plates
Is HWP between 0.6 kPa and 1.2 kPa Yes Use Table 9.23.11.4.-B
Is Smax for Site Class C greater than 0.47 No N/A

and is Smax less than or equal to 2.6

Table 9.23.11.4.-A

0.6<and £0.8
All floors 4 nails
2
Table 9.23.11.4.-B
0.6<and 0.9
1st Floor 20 nails
10 nails
2nd Floor 13 nails
7 nails

Normal Weight
For BWB Spacing of 10.6m
For BWB Spacing of < 7.6m

Normal Weight
For BWB Spacing of 10.6m
For BWB Spacing of < 7.6m

For BWB Spacing of 10.6m
For BWB Spacing of < 7.6m
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Cost Differences - Winnipeg
Archetype Duplex Arch. G
No. Storeys = 2

Construction = Light
w= 126 m
= 142 m
Stud spacing = 600 mm
Stud Height = 24 m
Eave-to-Ridge height = 1.82m

Braced Wall Panel Difference

The Base Scenario and Scenario A produce the same Braced Wall Panel Lengths, Anchors, and Joint Splicing Results

Scenario B: Updated Seismic Values and Updated Lateral Loads Provisions

Base Scenario: Existing NBC 2020
Floor Level Braced Wall Panel Length] BWP Type]  BWP Unit Cost BWP Cost
BWP1 600 EXT-W26400-9.50SB S 149.69 /m S 89.81
BWP2 407 EXT-W26400-9.50SB S 149.69 /m S 60.92
BWP3 407 EXT-W26400-9.50SB S 149.69 /m S 60.92
BWP4 600 EXT-W26400-9.50SB S 149.69 /m S 89.81
BWP5 975 EXT-W26400-9.50SB S 149.69 /m S 145.94
BWP6 750 EXT-W26400-9.50SB S 149.69 /m S 112.26
BWP7 750 EXT-W26400-9.50SB S 149.69 /m S 112.26
BWP8 0 EXT-W26400-9.50SB S 149.69 /m 5 -
1st FIr BWP9 600 EXT-W26400-9.50SB S 149.69 /m S 89.81
BWP10 1330 INT-W26600-B $  124.87 /m 5 166.08
BWP11 1200 INT-W26600-B S  124.87 /m S 149.85
BWP12 600 INT-W26600-B $  124.87 /m 5 74.92
BWP13 1200 INT-W26600-B $  124.87 /m 5 149.85
BWP14 600 EXT-W26400-9.50SB S 149.69 /m S 89.81
BWP15 750 EXT-W26400-9.50SB S 149.69 /m S 112.26
BWP16 600 EXT-W26400-9.50SB S 149.69 /m S 89.81
BWP17 1040 EXT-W26400-9.50SB S 149.69 /m S 155.67
BWP18 1670 EXT-W26400-9.50SB S 149.69 /m S 249.98
BWP19 600 EXT-W26400-9.50SB S 149.69 /m S 89.81
BWP20 600 EXT-W26400-9.50SB S 149.69 /m S 89.81
BWP21 600 EXT-W26400-9.50SB S 149.69 /m S 89.81
BWP22 600 EXT-W26400-9.50SB S 149.69 /m S 89.81
BWP23 600 EXT-W26400-9.50SB S 149.69 /m S 89.81
BWP24 600 EXT-W26400-9.50SB S 149.69 /m S 89.81
BWP25 1200 INT-W26600 $  116.08 /m 5 139.30
2nd FIr BWP26 1200 INT-W26600 $  116.08 /m 5 139.30
BWP27 1200 INT-W26600 $  116.08 /m S 139.30
BWP28 1200 INT-W26600 $  116.08 /m 5 139.30
BWP29 600 EXT-W26400-9.50SB S 149.69 /m S 89.81
BWP30 600 EXT-W26400-9.50SB S 149.69 /m S 89.81
BWP31 600 INT-W26600 $  116.08 /m S 69.65
BWP32 750 INT-W26600 $  116.08 /m 5 87.06
BWP33 1200 INT-W26600 $  116.08 /m S 139.30
1st Fr Extra 11 mm OSB 0 Extra1llmmOSB $ 30.70 /m S -
2nd FIr Extra 11 mm OSB 0 Extra11 mm OSB  $ 30.70 /m S -
All Frs Extra 12.7 Gypsum -7330 Extra Gypsum Board $ 34.92 /m S (255.95)
$ 331574
Anchor Bolts Difference
Base Scenario: Existing NBC 2020
Spacing (mm) Number Unit Cost Cost
1/2" dia. Anchor 2400 28| $ 6.13 Ea. S 171.64
Top Plate Splice Fasteners
Base Scenario: Existing NBC 2020
No. Locations No. Fasteners Total| Cost per Total Cost
1st Floor Framing 14 16 224|S$ 0.10]S 22.40
2nd Floor Framing 14 6 84S 0.10| S 8.40
308 $ 30.80
Base Scenario Total Cost |$ 3,5518.18

$ 186,705.00 CAD

Average Cost of Housing Construction in Winnipeg

Based on Altus Group - 2022 Canadian Cost Guide
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Floor Level Braced Wall Panel Length] BWP Type| BWP Unit Cost BWP Cost
BWP1 600 2020 WSP-A S 149.69 /m S
BWP2 407 2020 WSP-A S 149.69 /m S
BWP3 407 2020 WSP-A S 149.69 /m S
BWP4 600 2020 WSP-A S 149.69 /m S 5
BWP5 975 2020 WSP-A S 149.69 /m S 145.94
BWP6 750 2020 WSP-A S 149.69 /m S 112.26
BWP7 750 2020 WSP-A S 149.69 /m S 112.26
BWP8 0 2020 WSP-A S 149.69 /m S
1t Elr BWP9 600 2020 WSP-A S 149.69 /m S 5
BWP10 1330 GWB-B Interior $ 95.53 /m S 127.06
BWP11 1200 GWB-B Interior $ 95.53 /m S 114.64
BWP12 600 2020 WSP-A-Interior $ 155.59 /m S o
BWP13 1200 GWB-B Interior  $ 95.53 /m S 114.64
BWP14 600 2020 WSP-A S 149.69 /m S 5
BWP15 750 2020 WSP-A S 149.69 /m S 112.26
BWP16 600 2020 WSP-A S 149.69 /m S 5
BWP17 1040 2020 WSP-A S 149.69 /m S 155.67
BWP18 1670 2020 WSP-A S 149.69 /m S 249.98
BWP19 600 2020 WSP-A S 149.69 /m S
BWP20 600 2020 WSP-A S 149.69 /m S
BWP21 600 2020 WSP-A S 149.69 /m S
BWP22 600 2020 WSP-A S 149.69 /m S
BWP23 600 2020 WSP-A S 149.69 /m S
BWP24 600 2020 WSP-A S 149.69 /m S
BWP25 1200 GWB-A Interior $ 81.17 /m S
2nd FIr BWP26 1200 GWB-A Interior $ 81.17 /m S
BWP27 1200 GWB-A Interior $ 81.17 /m S
BWP28 1200 GWB-A Interior $ 81.17 /m S
BWP29 600 2020 WSP-A S 149.69 /m S
BWP30 600 2020 WSP-A S 149.69 /m S
BWP31 600 2020 WSP-A-Interior $ 155.59 /m S o
BWP32 750 2020 WSP-A-Interior $ 155.59 /m S 116.70
BWP33 1200 GWB-A Interior $ 81.17 /m S ¢
1st FIr Extra 11 mm OSB 7548 Extra 11 mm OSB $ 30.70 /m S 231.70
2nd FIr Extra 11 mm OSB 10675 Extra 11 mm OSB $ 30.70 /m S 327.70
All Flrs Extra 12.7 Gypsum 3750 Extra Gypsum Board $ 34.92 /m S 130.94
$ 4,014.86
Cost Increase of Scenario B (PCF 1475) relative to Base Scenario (Existing Code) $ 699.12
Percent Cost Increase of Scenario B relative to Base Scenario 21.1%

Scenario B: Updated Seismic Values and Updated Lateral Loads Provisions

Spacing (mm)

Number

Unit Cost

Cost

1400/2400

34

S 6.13

Ea.

S 208.42

Scenario B: Updated Seismic Values and Updated Lateral Loads Provisions

No. Locations No. Fasteners| Total Fasteners| Cost per Total Cost
14 38 532[$ 0.10(S$ 53.20

14 20 280[$ 0.10|$ 28.00

812 $ 81.20

Scenario B Total Cost $ 4,304.48
Total Percent Increase Relative to Base Scenario (Existing Code) 22.35%
Scenario B Percent Increase from Base Case Home Construction Cost 0442%|




Code Analysis - Winnipeg

Archetype Duplex Arch. G
No. Storeys =
Construction =

W=

Stud spacing =
Stud Height =
Eave-to-Ridge height =

2
Light
126 m
142 m
600 mm

24 m
1.82 m

Base Scenario

2015 NBC and 2015 NBC Seismic Hazard Values

Sa(0.2) = 0.054
HWP = 0.45 kPa

9.23.13.1. Requirements for Low to Moderate Wind and Seismic Forces

Does the Article apply? Yes
9.23.13.2. Requirements for High Wind and Seismic Forces

Does the Article apply? No i
9.23.13.3. Requirements for Extreme Wind and Seismic Forces

Does the Article apply? No i
9.23.13.5. Braced Wall Panels in Braced Wall Bands

Is Sa(0.2) greater than 0.7 and less than 1.0?
Is Sa(0.2) greater than or equal to 1.0 and less than 1.8kPa?
Is HWP greater than or equal to 0.8 and less than 1.2 kPa?

No
No
No

Table 9.23.13.5.

Spacing and Dimensions of Braced Wall Bands and Braced Wall Panels
% braced walls - 3rd Floor

% braced walls - 2nd Floor

% braced walls - 1st Floor

% braced walls - bsmt

Maximum distance between centre lines of adjacent braced wall bands
measured from the furthest points between centres of the bands

Maximum distance between required braced wall panels measured from the
edges of the panels

Maximum distance from the end of a braced wall band to the edge of the
closest required braced wall panel

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

Minimum length of individual braced wall panels 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

9.23.13.6.

Materials in Braced Wall Panels

Is Sa(0.2) less than or equal to 0.9? Yes

Stud spacing? 400 600
GWB interior finish 12.7 15.9({mm
CSA 0325 sheathing W16 W24
0SB 0O-1 and 0O-2 grades 11 12.5|mm
Waferboard R-1 grade 9.5 12.5|mm
Plywood | 11 12.5{mm
Diagonal lumber 17 17|mm

Use OSB wall sheathing

PCFs 1475 and 1775 on Lateral Loads
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9.23.3.5. Fasteners for Sheathing or Subflooring

Does Table 9.23.3.5.-A govern design? Yes

Does Table 9.23.3.5.-B govern design? No

Does Table 9.23.3.5.-C govern design? No

Braced Wall Panel Type 2015 EWP600
9.23.6.1. Anchorage of Building Frames

Anchor bolt size 12.7 mm Sentence 9.23.6.1.(2) governs

Anchor bolt spacing 2.4 m
9.23.11.4. Joints in Top Plates

Top Plate Connections

1st Floor 1 nails Supporting 1 floor
2nd Floor 1 nails Supporting 0 floors
Scenario A:
2015 NBC and 2020 NBC Seismic Hazard Values
S(0.2,C) = 0.08
HWP = 0.45 kPa

9.23.13.1. Requirements for Low to Moderate Wind and Seismic Forces

Does the Article apply? Yes
9.23.13.2. Requirements for High Wind and Seismic Forces

Does the Article apply? No i
9.23.13.3. Requirements for Extreme Wind and Seismic Forces

Does the Article apply? No i
9.23.13.5. Braced Wall Panels in Braced Wall Bands

Is Sa(0.2) greater than 0.7 and less than 1.0?
Is Sa(0.2) greater than or equal to 1.0 and less than 1.8kPa?
Is HWP greater than or equal to 0.8 and less than 1.2 kPa?

No
No
No

Table 9.23.13.5.

Spacing and Dimensions of Braced Wall Bands and Braced Wall Panels
% braced walls - 3rd Floor

% braced walls - 2nd Floor

% braced walls - 1st Floor

% braced walls - bsmt

Maximum distance between centre lines of adjacent braced wall bands

measured from the furthest points between centres of the bands ) m
Maximum distance between required braced wall panels measured from the
edges of the panels ) m
Maximum distance from the end of a braced wall band to the edge of the
closest required braced wall panel 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 - mm
braced wall panel
Minimum length of individual braced wall panels panel not located at the end
of a braced wall band or braced wall panel located at the end of a braced wall
. ) mm
band where the braced wall panel does not connect to an intersecting braced
wall panel
9.23.13.6. Materials in Braced Wall Panels
Is Sa(0.2) less than or equal to 0.9? Yes
Stud spacing? 400 600
GWB interior finish 12.7 15.9({mm
CSA 0325 sheathing W16 W24
0SB 0-1 and 0O-2 grades 11 12.5{mm Use OSB wall sheathing
Waferboard R-1 grade 9.5 12.5|mm
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Plywood 11 12.5|mm

Diagonal lumber 17 17({mm
9.23.3.5. Fasteners for Sheathing or Subflooring
Does Table 9.23.3.5.-A govern design? Yes
Does Table 9.23.3.5.-B govern design? No
Does Table 9.23.3.5.-C govern design? No
Braced Wall Panel Type 2015 EWP600
9.23.6.1. Anchorage of Building Frames
Anchor bolt size 12.7 mm Sentence 9.23.6.1.(2) governs
Anchor bolt spacing 24 m
9.23.11.4. Joints in Top Plates

Top Plate Connections

1st Floor 1 nail Supporting 1 floor Using Table 9.23.11.4.-2015
2nd Floor 1 nail Supporting O floors Using Table 9.23.11.4.-2015
Scenario B - Post Public Review
2020 NBC and 2020 NBC Seismic Hazard Values First Storey Second Storey
Smax = 0.11 Worst Case w = 142 m 142 m
Smax = 0.06 Site Class C I = 12.6 m 10.8 m
HWP = 0.45 kPa Stud spacing = 600 mm
S= 1.06 kPa Stud Height = 2.4 m

Construction =

Normal Eave-to-Ridge height = 1.82 m

9.23.13.1. Requirements for Low to Moderate Wind and Seismic Forces
Does the Article apply? Yes
9.23.13.2. Requirements for High Wind and Seismic Forces
Is the 1-in-50 HWP < 1.2 kPa? Yes
Is Smax < 2.6 for the Site Class Yes
Does the lowest exterior frame support less Yes Design to
than or equal to 2 floors of normal weight Article 9.23.13.4.-2020 to 9.23.13.10.-2020
Does the lowest exterior frame support less N/A
than or equal to 1 floor of heavy weight
9.23.13.3. Requirements for Extreme Wind and Seismic Forces
Is Smax > 2.6? No
Is Smax > 0.47 for Site Cass C and the lowest exterior No Design to
frame wall supports more than 1 floor of heavy weight N/A
construction or is clad with masonry/stone veneer?
9.23.13.5. Braced Wall Panels in Braced Wall Bands
Maximum distance between centre lines of adjacent braced wall bands 106
measured from the furthest points between centres of the bands ’ m
Maximum distance between required braced wall panels measured from the 6.4
edges of the panels ' m
Maximum distance from the end of a braced wall band to the edge of the 9.4
closest required braced wall panel ’ 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 600 mm
braced wall panel
Minimum length of individual braced wall panels panel not located at the end
of a braced wall band or braced wall panel located at the end of a braced wall 250
mm

band where the braced wall panel does not connect to an intersecting braced
wall panel
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Minimum length of individual gypsum board-sheathed braced wall panels:

¢ gypsum board installed on both faces of braced wall panel

® gypsum board installed on one face of braced wall panel

Minimum length of individual lumber-sheathed braced wall panels:

Minimum total length of all braced wall panels in a braced wall band

1.2 m
2.4 m
1.2 m

Per Article 9.23.13.7.

9.23.13.7.

9.23.13.7.(3)

First Storey

Braced Wall Panel Length

WIND

Lw = Luw X [Kexp X Kroof] X [KWspacing X KWnumber] X [Kgyp X Ksheath] > BWPmin

Front to Back Direction (Exterior Walls and Interior Garage Walls)

Low = 392 m WSP-A
Kexp = 1 for suburban
Kroof = 0.83 forroof eave toridge of 1.82 m<3m
Kwspacing = 0.48 space between braced walls approx. 3.55 m
Kwnumber = 1.43 5 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 223 m

Front to Back Direction (Interior Party Wall)

Lyw = 6.54 m GWB-B
Kexp = 1 for suburban
Kroof = 0.83 forroof eave toridge of 1.82 m<3m
Kwspacing = 0.48 space between braced walls approx. 3.55 m
Kwnumber = 1.43 5 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 373 m

PCFs 1475 and 1775 on Lateral Loads
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Left to Right Direction (Exterior Back Wall)

Lyw = 392 m WSP-A
Kexp = 1 for suburban
Kroof = 0.83 forroof eave toridge of 1.82 m<3m
Kwspacing = 0.56 space between braced walls approx. 4.2 m (averaged)
Kwnumber = 1.38 4 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 251 m

Left to Right Direction (Exterior Front Wall)

Lyw = 3.92m WSP-A

Kexp = 1 forsuburban

Kroof = 0.83 forroof eave to ridge of 1.82m<3m
Kwspacing = 0.56 space between braced walls approx. 4.2 m (averaged)
Kwnumber = 1.38 4 braced wall bands

Keyp = 1 walls are sheathing on the interior with gypsum

Ksheath = 1 walls are continuously wood sheathed
L, = 251 m

Left to Right Direction (Interior Walls)

Luw = 392 m WSP-A
Kexp = 1 for suburban
Kroof = 0.83 forroof eave toridge of 1.82 m<3m
Kwspacing = 0.56 space between braced walls approx. 4.2 m (averaged)
Kwnumber = 1.38 4 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 251 m

Second Storey
Front to Back Direction (Exterior Walls)

Loy = 1.9 m WSP-A
Kexp = 1 for suburban
Kroof = 0.62 forroof eave toridge of 1.82 m<3m
Kwspacing = 0.48 space between braced walls approx. 3.55 m
Kwnumber = 1.43 5 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Keheath = 1 walls are continuously wood sheathed
L, = 0.81 m

Front to Back Direction (Interior Bedroom Walls)

Lyw = 3.42'm GWB-A
Kexp = 1 forsuburban
Kroof = 0.62 for roof eave to ridge of 1.82m<3m
Kwspacing = 0.48 space between braced walls approx. 3.55 m
Kwnumber = 1.43 5 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed

PCFs 1475 and 1775 on Lateral Loads
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L, = 1.46 m

Front to Back Direction (Interior Party Wall)

Lyw = 5.84 m GWB-A

Kexp = 1 forsuburban

Kroof = 0.62 for roof eave to ridge of 1.82m<3m
Kwspacing = 0.48 space between braced walls approx. 3.55 m
Kwnumber = 1.43 5 braced wall bands

Keyp = 1 walls are sheathing on the interior with gypsum

Ksheath = 1 walls are continuously wood sheathed
L, = 249 m

Left to Right Direction (Exterior Back Walls)

Lyw = 1.9 m WSP-A
Kexp = 1 for suburban
Kroof = 0.62 forroof eave toridge of 1.82 m<3m
Kwspacing = 0.72 space between braced walls approx. 5.4 m (average)
Kwnumber = 1.28 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 1.09 m

Left to Right Direction (Exterior Front Walls)

Lyw = 1m WSP-B

Kexp = 1 forsuburban

Kroof = 0.62 for roof eave to ridge of 1.82m<3m
Kwspacing = 0.72 space between braced walls approx. 5.4 m (average)
Kwnumber = 1.28 3 braced wall bands

Keyp = 1 walls are sheathing on the interior with gypsum

Ksheath = 1 walls are continuously wood sheathed
L, = 0.57 m

Left to Right Direction (Interior Walls)

Luw = 292 m GWB-A 5.84/2
Kexp = 1 for suburban
Kroof = 0.62 forroof eave toridge of 1.82 m<3m
Kwspacing = 0.72 space between braced walls approx. 5.4 m (average)
Kwnumber = 1.28 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 1.67 m

9.23.6.1.

Anchorage of Building Frames
Is HWP greater than 1.2 kPa No If "No" to both then use Table 9.23.6.1.
Is Smax greater than 2.6? No Use 9.23.6.1.(2)(b)

From Table 9.23.6.1.

Framing Type Selected WSP-A
Anchor bolt size 12.7 mm
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Anchor bolt spacing 0.8 m

From Table 9.23.6.1.

Framing Type Selected WSP-A
Anchor bolt size 12.7 mm
Anchor bolt spacing 0.7 m

9.23.11.4.

Joints in Top Plates
Is HWP less than or equal to 1.2 kPa Yes
Is Smax for Site Class C less than or equal to 2.6 Yes

Table 9.23.11.4.-A

<=0.6 Normal Weight
All floors 4 nails For BWB Spacing of 10.6m
2 nails For BWB Spacing of < 7.6m

Table 9.23.11.4.-B

0.4<and<0.5 Normal Weight
1st Floor 11 nails For BWB Spacing of 10.6m
6 nails For BWB Spacing of < 7.6m
2nd Floor 7 nails For BWB Spacing of 10.6m
4 nails For BWB Spacing of < 7.6m

Use Table 9.23.11.4.-B
Use Table 9.23.11.4.-A

PCFs 1475 and 1775 on Lateral Loads
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PCFs 1475 and 1775 - Impact Analysis for Bungalow Archetype
Summary of Results

Summary of NBC 2020 Seismic Hazard Values and Updated Seismic Hazard Values and the Seismic Parameter, Smax

Existing for Part 9 Proposed for Part 9
Location Prov. 2020 2020 2020 2020 2020(Updated |Updated 2020A( 2020B| 2020C| 2020D| 2020 E| Unknown Site Class
5a(0.2) sa(0.5)] HWP (kPa)| Ss (kPa) sr (kPa)| $(0.2,€)| s(0.5,¢C) Spmax S Spmax [ Spmax S maxd
Victoria BC 1.300 1.160 0.57 1.10] 0.20 191 1.68 0.87 1.07 1.68] 2.01 2.02 2.02
Lethbridge AB 0.164 0.125 0.66 1.20 0.10 0.21 0.15 0.08 0.10 0.15 0.25 0.29 0.29
Winnipeg MB 0.054 0.032 0.45 1.90] 0.20 0.082 0.050 0.03 0.04 0.06 0.09 0.11 0.11
Ottawa (City Hall) ON 0.439 0.237 0.41 2.40 0.40 0.66 0.39 0.26 0.38 0.44! 0.51 0.60: 0.60
Montréal (City Hall) Qc 0.595 0.311 0.42 2.60 0.40 0.84 0.49 0.35 0.49 0.56 0.58 0.67 0.67
St. John's NL 0.090 0.073 0.78 2.90 0.70 0.19 0.15 0.07 0.10 0.15 0.27 0.31 0.31
Whitehorse YK 0.334 0.258 0.38 2.00 0.10 0.47 0.40 0.17 0.22 0.41 0.62 0.70 0.70
Summary of the Change in Cost due to PCFs 1475 and 1775
Scenario A Scenario B
Housing Construction Cost 2020 NBC Provisions PCF Provisions
Updated ic Values| Updated ic Values
Location Prov.| Avg. $/Sq.ft. | House Cost Cost. Diff| % Change Cost. Diff| % Change
Victoria BC | $ 229.50 [ $ 433,984.50 | $  4,429.45 1.0%| $ (43.60)| -0.01%
Whitehorse YT | $ 200.00 | $ 378,200.00 | $ = 0%| S 257.39 0.07%
Letbridge AB | $ 162.50 | $ 307,287.50 | $ - 0%| $ 181.14 0.06%
Ottawa ON | $ 165.00 | $ 312,015.00 | $ = 0%| S 165.10 0.05%
Ottawa Energy ON |$ 165.00 | $ 312,015.00 | $ - 0%| $ 352.25 0.11%
Montréal (City Hall) Qac | $ 160.00 | $ 302,560.00 | $ 1,095.89 0.4%| $ 242.18 0.08%
St. John's NL |$ 137.50 | $ 260,012.50 | $ - 0%| S 181.14 0.07%
Winnipeg MB | $ 155.00 | $ 293,105.00 | $ - 0% $ 16510 0.06%
Notes:

1. The cost differences and % change in the above table presents the cost differences when comparing Scenarios A
and B to the Base Scenario, which is the existing NBC 2020.

2. The house cost is based on the square footage cost and the square footage of the archetype used in the impact
analysis (1,981 sq.ft.). Square footage construction costs were obtained from Altus Group - 2022 Canadian
Construction Cost Guide which reflects costs of 2021. Without information for Victoria or Lethbridge, factors were
applied to the 2021 data to reflect previous years' cost variations.

3. The cost per metre of the half-height framed wall that sits on the foundation for most of the perimeter is
represented as 44% of the cost per metre for the same wall type at full-height.

Comments and Disussion of Results

building dimensions, Wind will govern the design to resist lateral loads.

Location Prov. Comments and Discussion

Victoria BC |With the updated Seismic Hazard values Victoria is moved into using Part 4 for lateral loads resistance design. The
PCF would keep Victoria from being pushed into Part 4 for many cases which is why Scenario B represents a cost
reduction compared to Scenario A. The PCF also introduces less conservative design requirements for lateral loads
which is why Scenario B presents a cost reduction relative to the Base Case.

Whitehorse YK |Whitehorse is currently not required to design for lateral loads resistance which is reflected by the cost increase.
This archetype was governed by the seismic hazard value because the worst case maximum value was selected,
assuming the designer did not have a geotechnical evaluation conducted.

Lethbridge AB |The lateral loads design cost values for St. John's were applied to the construction cost information for Lethbridge
because the two cities fall into the same seismic and wind hazard categories. The lateral loads resistance for this
archetype was governed by the expected wind loads.

Winnipeg MB [The large difference between Wind and Seismic hazards for Winnipeg would likely mean that regardless of the

the building dimensions, wind will govern the design to resist lateral loads.

Ottawa (City Hall) ON [Following the PCF's provisions, Ottawa's wind and seismic hazard values result in similar minimum lengths for
braced wall panels depending on the dimensions of the building. For this archetype, Wind governed over Seismic.

Montréal (City Hall) QC |Montreal does not currently require lateral loads resistance but with the updated seismic values it would be
shifted into where the current NBC 2020 does require braced wall panels. The proposed lateral loads design
provisions reduce the cost of bracing for the proposed updated seismic hazard values.

St. John's NL |The large difference between Wind and Seismic hazards for St. John's would likely mean that regardless of

PCFs 1475 and 1775 on Lateral Loads
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Cost Differences - Victoria
Archetype Bungalow

No. Storeys = 1.5
Construction = Light
w= 122 m
I= 13 m
Stud spacing = 600 mm
Stud Height = 24m
Eave-to-Ridge height = 22m

Braced Wall Panel Difference

Base io: Existing NBC 2020 NBC 2020 Provisions with Updated Seismic Hazard Values Difference b/w Base Scenario B: Updated Seismic Values and Updated Lateral Loads Provisions
Floor Level Braced Wall Panel Length] BWP Type| BWP Unit Cost BWP Cost| Length BWP Type| BWP Unit Cost [ BWP Cost| and Scenario A Floor Level Braced Wall Panel Length] BWP Type| BWP Unit Cost [ BWP Cost
BWP1 750 2015 WSP-3a $ 72.14 /m S 54.10 825 2015WSP-3a $  72.14 /m $ 59.51|$ 5.41 BWP1 750 2020 WSP-F $ 83.85 /m S 62.89
BWP2 600 2015 WSP-3a $ 72.14 /m S 43.28 660 2015WSP-3a $  72.14 /m $ 4761 | $ 433 BWP2 3211 2020 WSP-F $ 83.85 /m $ 269.25
2611 EXT-W26600 $ 68.28 /m S 178.27 2551 EXT-W26600 $  68.28 /m $ 174.18 | $ (4.10) S -
BWP3 600 2015 WSP-3a $ 72.14 /m S 43.28 660 2015WSP-3a $  72.14 /m $ 4761 | $ 433 BWP3 3275 2020 WSP-C  $ 73.93 /m S 242.10
2675 EXT-W26600 $ 68.28 /m S 182.64 2615 EXT-W26600 $  68.28 /m $ 178.55 | $ (4.10) S -
BWP4 950 2015 WSP-3a $ 72.14 /m S 68.53 1045 2015WSP-3a $  72.14 /m $ 7538 | $ 6.85 BWP4 950 2020 WSP-C  $ 73.93 /m $ 70.23
BWP5 600 2015 WSP-3a $ 72.14 /m S 43.28 660 2015WSP-3a $  72.14 /m $ 47.61 | $ 433 BWP5 2375 2020 WSP-C  $ 73.93 /m $ 175.57
1775 EXT-W26600 $ 68.28 /m S 121.19 1715 EXT-W26600 $  68.28 /m $ 117.10 | $ (4.10) S -
BWP6 600 2015 WSP-3a $ 72.14 /m S 43.28 660 2015WSP-3a $  72.14 /m $ 47.61 | $ 433 BWP6 600 2020 WSP-B $ 7121 /m $ 42.73
BWP6b 900 2015 WSP-3a $ 72.14 /m S 64.92 990 2015WSP-3a $  72.14 /m $ 7141 | $ 6.49 BWP6b 900 2020 WSP-B $ 7121 /m $ 64.09
BWP7 2075 2015 WSP-3a $ 72.14 /m S 149.68 2282.5 2015WSP-3a $  72.14 /m $ 164.65 | $ 14.97 BWP7 2075 2020 WSP-B $ 7121 /m $ 147.76
BWP7b 1850 2015 WSP-3a $ 72.14 /m S 133.45 2035 2015WSP-3a $  72.14 /m $ 146.80 | $ 13.35 BWP7b 1850 2020 WSP-B $ 7121 /m S 131.74
Basement BWP8 600 2015 WSP-3a $ 72.14 /m S 43.28 660 2015WSP-3a $  72.14 /m $ 4761 | $ 433 Basement BWP8 600 2020 WSP-B $ 7121 /m $ 42.73
BWP9 975 2015 WSP-3a $ 72.14 /m S 70.33 1072.5 2015WSP-3a $  72.14 /m $ 7737 | $ 7.03 BWP9 3450 2020 WSP-B $ 7121 /m $ 245.68
2475 EXT-W26600 $ 68.28 /m S 168.99 2377.5 EXT-W26600 $  68.28 /m $ 162.33 | $ (6.66) S -
BWP10 600 2015 WSP-3a $ 72.14 /m S 43.28 660 2015WSP-3a $  72.14 /m $ 47.61 | $ 433 BWP10 600 2020 WSP-B $ 7121 /m $ 42.73
BWP11 2250 2015 WSP-3a $ 72.14 /m S 162.30 2475 2015WSP-3a $  72.14 /m $ 178.53 | $ 16.23 BWP11 2250 2020 WSP-B $ 7121 /m $ 160.23
BWP12 950 2015 WSP-3a $ 72.14 /m S 68.53 1045 2015WSP-3a $  72.14 /m $ 7538 | $ 6.85 BWP12 3775 2020 WSP-B $ 7121 /m $ 268.82
2825 EXT-W26600 $ 68.28 /m S 192.89 2730 EXT-W26600 $  68.28 /m $ 186.40 | $ (6.49) s -
BWP13 840 2015 WSP-3a-Interior $ 157.62 /m S 132.40 924 2015 WSP-3a-Interior $  157.62 /m $ 14564 | $ 13.24 BWP13 1840 2020 WSP-B-Interior $ 155.52 /m $ 286.17
1000 INT-W24600-B $ 11333 /m S 113.33 916 INT-W24600-B $ 113.33 /m $ 103.81 | $ (9.52) S -
BWP14 750 2015 WSP-3a-Interior $ 157.62 /m S 118.22 825 2015 WSP-3a-Interior $  157.62 /m $ 130.04 | $ 11.82 BWP14 750 INT-W24600-B $ 11333 /m $ 85.00
BWP15 600 2015 WSP-3a-Interior $ 157.62 /m S 94.57 660 2015 WSP-3a-Interior $ 157.62 /m $ 104.03 | $ 9.46 BWP15 1740 2020 WSP-B-Interior $ 155.52 /m $ 270.61
1140 INT-W24600-B $ 11333 /m S 129.20 1080 INT-W24600-B $ 113.33 /m $ 12240 | $ (6.80) $ =
BWP16 750 2015 WSP-3a-Interior $ 157.62 /m $ 118.22 825 2015 WSP-3a-Interior $  157.62 /m $ 130.04 | $ 11.82 BWP16 0 N/A /m $ -
BWP17 750 2015 WSP-3  $ 155.15 /m S 116.37 825 2015WSP-3 $  155.15 /m $ 128.00 | $ 11.64 BWP17 750 2020 WSP-F  $ 190.58 /m $ 142.93
BWP18 750 2015 WSP-3 $ 155.15 /m S 116.37 825 2015WSP-3 $  155.15 /m $ 128.00 | $ 11.64 BWP18 750 2020 WSP-F  $ 190.58 /m $ 142.93
BWP19 600 2015 WSP-3  $ 155.15 /m S 93.09 660 2015WSP-3 $  155.15 /m $ 102.40 | $ 931 BWP19 600 2020 WSP-F  $ 190.58 /m $ 114.35
BWP20 600 2015 WSP-3 155.15 /m S 93.09 660 2015WSP-3 $  155.15 /m $ 102.40 | $ 931 BWP20 600 2020 WSP-C $ 168.01 /m $ 100.81
BWP21 950 2015 WSP-3 $ 155.15 /m S 147.40 1045 2015WSP-3 $  155.15 /m $ 162.14 | $ 14.74 BWP21 950 2020 WSP-C $ 168.01 /m $ 159.61
BWP22 600 2015 WSP-3 $ 155.15 /m S 93.09 660 2015WSP-3 $  155.15 /m $ 102.40 | $ 931 BWP22 1450 2020 WSP-C $ 168.01 /m S 243.62
850 EXT-W26600 $ 155.18 /m S 131.90 790 EXT-W26600 $ 155.18 /m $ 12259 | $ (9.31) $ =
BWP23 600 2015 WSP-3 $ 155.15 /m S 93.09 660 2015WSP-3 $  155.15 /m $ 102.40 | $ 931 BWP23 600 2020 WSP-B $ 161.84 /m $ 97.11
BWP24 2075 2015 WSP-3 155.15 /m S 321.95 2282.5 2015WSP-3 $  155.15 /m $ 354.14 | $ 32.19 BWP24 1545 2020 WSP-B $ 161.84 /m S 250.05
EXT-W26600 $ 155.18 /m $ = -737.5 EXT-W26600 $ 155.18 /m $ (114.44)| $ (114.44) 530 $ =
BWP25 600 2015 WSP-3  $ 155.15 /m S 93.09 660 2015WSP-3 $  155.15 /m $ 102.40 | $ 931 BWP25 600 2020 WSP-B $ 161.84 /m $ 97.11
BWP26 1530 2015 WSP-3 155.15 /m S 237.39 1683 2015WSP-3 $  155.15 /m $ 261.12 | $ 23.74 BWP26 600 2020 WSP-B $ 161.84 /m S 97.11
EXT-W26600 $ 155.18 /m $ = -1083 EXT-W26600 $ 155.18 /m $ (168.06)| $ (168.06) 930 $ =
BWP27 600 2015 WSP-3  $ 155.15 /m S 93.09 660 2015WSP-3 $  155.15 /m $ 102.40 | $ 931 BWP27 600 2020 WSP-B $ 161.84 /m $ 97.11
1st Floor BWP28 940 2015 WSP-3 $ 155.15 /m S 145.85 1034 2015WSP-3 $  155.15 /m $ 160.43 | $ 14.58 1st Floor BWP28 2940 2020 WSP-B $ 161.84 /m $ 475.82
2000 EXT-W26600 $ 155.18 /m S 310.35 1906 EXT-W26600 $ 155.18 /m $ 295.77 | $ (14.59) S -
BWP29 600 2015 WSP-3 $ 155.15 /m S 93.09 660 2015WSP-3 $  155.15 /m $ 102.40 | $ 931 BWP29 600 2020 WSP-B $ 161.84 /m $ 97.11
BWP30 600 2015 WSP-3 155.15 /m S 93.09 660 2015WSP-3 $  155.15 /m $ 102.40 | $ 931 BWP30 600 2020 WSP-B $ 161.84 /m $ 97.11
BWP31 940 2015 WSP-3 $ 155.15 /m S 145.85 1034 2015WSP-3 $  155.15 /m $ 160.43 | $ 14.58 BWP31 3415 2020 WSP-B $ 161.84 /m S 552.70
2475 EXT-W26600 $ 155.18 /m S 384.06 2381 EXT-W26600 $ 155.18 /m $ 369.48 | $ (14.59) S -
BWP32 600 2015 WSP-3  $ 155.15 /m S 93.09 660 2015WSP-3 $  155.15 /m $ 102.40 | $ 931 BWP32 600 2020 WSP-B $ 161.84 /m S 97.11
BWP33 2420 2015 WSP-3 $ 155.15 /m S 375.47 2662 2015WSP-3 $  155.15 /m $ 413.02 | $ 37.55 BWP33 2420 2020 WSP-A $ 149.69 /m $ 362.24
BWP34 775 2015 WSP-3  $ 155.15 /m S 120.24 852.5 2015WSP-3 $  155.15 /m $ 13227 | $ 12.02 BWP34 2790 2020 WSP-A $ 149.69 /m $ 417.62
2015 EXT-W26600 $ 155.18 /m S 312.68 1937.5 EXT-W26600 $ 155.18 /m $ 300.66 | $ (12.03) $ -
BWP35 890 2015 WSP-3a-Interior $ 157.62 /m S 140.28 979 2015 WSP-3a-Interior $  157.62 /m $ 15431 | $ 14.03 BWP35 1200 GWB-B Interior $ 95.53 /m $ 114.64
BWP36 600 2015 WSP-3a-Interior $ 157.62 /m S 94.57 660 2015 WSP-3a-Interior $  157.62 /m $ 104.03 | $ 9.46 BWP36 2800 GWB-B Interior $ 95.53 /m $ 267.50
2200 INT-W24600 $ 106.44 /m S 234.18 2140 INT-W24600 $ 106.44 /m $ 227.79 | $ (6.39) $ =
BWP37 600 2015 WSP-3a-Interior $ 157.62 /m S 94.57 660 2015 WSP-3a-Interior $  157.62 /m $ 104.03 | $ 9.46 BWP37 600 INT-W24600 $ 106.44 $ 63.87
BWP38 850 2015 WSP-3a-Interior $ 157.62 /m $ 133.98 935 2015 WSP-3a-Interior $  157.62 /m $ 14738 | $ 13.40 BWP38 850 INT-W24600 $ 106.44 $ 90.48
1st FIr Extra 11 mm OSB 0 Extra 11 mm OSB $ 30.70 /m $ - 0 ExtrallmmOSB $  30.70 /m S - $ - 1st FIr Extra 11 mm OSB 2466 Extra11 mmOSB $ 30.70 /m $ 75.70
Basement Extra 11 mm OSB 0 Extra 11 mmOSB $ 30.70 /m $ - 0 ExtrallmmOSB $  30.70 /m S - S - Extra 11 mm OSB 0 Extra1l mmOSB $ 30.70 /m $ -
All Flrs Extra 12.7 Gypsum 2940 Extra Gypsum Board  $ 34.92 /m $ 102.66 2646 Extra Gypsum Board $  34.92 /m $ 9239 | $ (10.27) All Flrs Extra 12.7 Gypsum 0 Extra Gypsum Board  $ 34.92 /m $ -
$  7,085.41 [$ 7146308 60.89 [s 6,862.95
Percent Increase Relative to Base Case (Existing Code) 0.9% I Percent Increase Relative to Base Case (Existing Code) -3.1%|
I Percent Increase Relative to Scenario A (Updated Seismic Values) -4.0%'
Anchor Bolts Difference
Base io: Existing NBC 2020 NBC 2020 Provisions with Updated Seismic Hazard Values Difference b/w Base Scenario B: Updated Seismic Values and Updated Lateral Loads Provisions
Spacing (mm)| Number| Unit Cost | Cost| Spacing (mm)| Number| Unit Cost | Cost| and Scenario A Spacing (mm)| Number| Unit Cost | Cost
1/2" dia. Anchor| 2400] 38] s 6.13 Ea. [s 2329 2400] 42[$ 613 fa. [s 257468 24.52 500| s7]s 6.13 [Ea. [s 349.41
11%
Top Plate Splice Fasteners
Base io: Existing NBC 2020 NBC 2020 Provisions with Updated Seismic Hazard Values Difference b/w Base Scenario B: Updated Seismic Values and Updated Lateral Loads Provisions
No. Locations No. Fasteners| Total| Cost per Total Cost| No. Locations No. Fasteners| Total[Cost per | Total Cost| and Scenario A No. L i No. Fasteners| Total [ cost per| Total Cost|
1st Floor Framing 15 16 240($ 0.10($ 24.00 15 16 240 $ 010 S 24.00 | $ - 15 38 570 $ 010 $ 57.00
2nd Floor Framing 21 6 126|$ 010($ 12.60 21 8 168 $ 010 $ 16.80 | $ 4.20 21 20 420 $ 010 $ 42.00
366 $ 36.60 408 [s 40.80 | § 4.20 [ 990] s 99.00
11%
% Professional Fees = 1%
Professional Fees= $ 4,339.85
[ Base Scenario Total Cost [$ 7.35495] Scenario A Total Cost [s 11,784.41 Scenario B Total Cost S 7,311.36
Total Percent Increase Relative to Base Scenario (Existing Code) | 60%| Total Percent Increase Relative to Base Scenario (Existing Code) -1%
Average Cost of Housing Construction in Victoria Total Percent Increase Relative to Scenario A (Updated Seismic Values) -38%)
$ 433,984.50 CAD
Based on Altus Group - 2022 Canadian Cost Guide and applying a 1.08 Factor to the cost
for Vancouver (as has been the average) Scenario A Percent Increase from Base Case Home Construction Cost 1.02%' Scenario B Percent Increase from Base Case Home Construction Cost -O.Dl%l

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis

90



Code Analysis - Victoria

Archetype

No. Storeys =
Construction =

W=

| =

Stud spacing =

Stud Height =
Eave-to-Ridge height =

Bungalow
1.5
Light
122 m
13 m
600 mm
24 m
22 m

Base Scenario

2015 NBC and 2015 NBC Seismic Hazard Values

Sa(0.2) = 1.30
HWP = 0.57 kPa
9.23.13.1. Requirements for Low to Moderate Wind and Seismic Forces
Does the Article apply? No
9.23.13.2. R i ts for High Wind and Seismic F
equlremen. S for Hgn YWind and Seismic Forees Design t0 9.23.13.4. t0 9.23.13.7.
Does the Article apply? Yes
9.23.13.3. Requirements for Extreme Wind and Seismic Forces
Does the Article apply? No
9.23.13.5. Braced Wall Panels in Braced Wall Bands
Is Sa(0.2) greater than 0.7 and less than 1.0? No
Is Sa(0.2) greater than or equal to 1.0 and less than 1.8kPa? Yes
Is HWP greater than or equal to 0.8 and less than 1.2 kPa? No
Table 9.23.13.5. Spacing and Dimensions of Braced Wall Bands and Braced Wall Panels
% braced walls - 3rd Floor -
% braced walls - 2nd Floor -
% braced walls - 1st Floor -
% braced walls - bsmt -
Maximum distance between centre lines of adjacent braced wall bands
. 7.6 m
measured from the furthest points between centres of the bands
Maximum distance between required braced wall panels measured from the 6.4
edges of the panels ’ m
Maximum distance from the end of a braced wall band to the edge of the o a
closest required braced wall panel ’ 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 600 mm
braced wall panel
Minimum length of individual braced wall panels panel not located at the end
of a braced wall band or braced wall panel located at the end of a braced wall =
mm

band where the braced wall panel does not connect to an intersecting braced
wall panel

9.23.13.6.

Materials in Braced Wall Panels

Is Sa(0.2) less than or equal to 0.9? No

Stud spacing? 400 600
GWSB interior finish 12.7 15.9|mm
CSA 0325 sheathing w16 w24

0SB O-1 and O-2 grades 11 12.5|mm
Waferboard R-1 grade N/A N/A|mm
Plywood 11 12.5|mm
Diagonal lumber N/A N/A|mm

PCFs 1475 and 1775 on Lateral Loads
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9.23.3.5. Fasteners for Sheathing or Subflooring
Does Table 9.23.3.5.-A govern design? No
Does Table 9.23.3.5.-B govern design? No
Does Table 9.23.3.5.-C govern design? Yes
Braced Wall Panel Type 2015 WSP-4 2015 WSP-4a
9.23.6.1. Anchorage of Building Frames
1.2<Sa(0.2)<1.3
Anchor bolt size 12.7 mm Use Table 9.23.6.1.
Anchor bolt spacing 19m Use Table 9.23.6.1.
9.23.11.4. Joints in Top Plates
1.2<Sa(0.2)<1.3
Top Plate Connections
1st Floor 8 nails Supporting 1 floor Using Table 9.23.11.4.-2015
2nd Floor 3 nails Supporting 0 floors Using Table 9.23.11.4.-2015
Scenario A:
2015 NBC and 2020 NBC Seismic Hazard Values
(0.2, C) = 1.91
HWP = 0.57 kPa
9.23.13.1. Requirements for Low to Moderate Wind and Seismic Forces
Does the Article apply? No
9.23.13.2. Requirements for High Wind and Seismic Forces
Does the Article apply? No i
9.23.13.3. Requirements for Extreme Wind and Seismic Forces .
) Design to Part 4
Does the Article apply? Yes
9.23.13.5. Braced Wall Panels in Braced Wall Bands
Is Sa(0.2) greater than 0.7 and less than 1.0? No
Is Sa(0.2) greater than or equal to 1.0 and less than 1.8kPa? No
Is HWP greater than or equal to 0.8 and less than 1.2 kPa? No
Table 9.23.13.5. Spacing and Dimensions of Braced Wall Bands and Braced Wall Panels
% braced walls - 3rd Floor -
% braced walls - 2nd Floor -
% braced walls - 1st Floor -
% braced walls - bsmt -
Maximum distance between centre lines of adjacent braced wall bands
measured from the furthest points between centres of the bands 7.6 m
Maximum distance between required braced wall panels measured from the
edges of the panels 64 m
Maximum distance from the end of a braced wall band to the edge of the
closest required braced wall panel 24 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 600 mm
braced wall panel
Minimum length of individual braced wall panels 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 750 mm
wall panel
9.23.13.6. Materials in Braced Wall Panels
Is Sa(0.2) less than or equal to 0.9? No
Stud spacing? 400 600
GWSB interior finish 12.7 15.9|mm
CSA 0325 sheathing W16 W24
0SB 0-1 and 0-2 grades 11 12.5{mm
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Waferboard R-1 grade n/a n/almm
Plywood 11 12.5|mm
Diagonal lumber n/a n/almm

9.23.3.5. Fasteners for Sheathing or Subflooring

Does Table 9.23.3.5.-A govern design? No

Does Table 9.23.3.5.-B govern design? No

Does Table 9.23.3.5.-C govern design? No

Braced Wall Panel Type Design to Part 4
9.23.6.1. Anchorage of Building Frames

Sa(0.2)>1.8 Design to Part 4

Anchor bolt size 12.7 mm

Anchor bolt spacing 1.8 m Use at least the highest from Table 9.23.6.1.
9.23.11.4. Joints in Top Plates

Sa(0.2)>1.8

Top Plate Connections
1st Floor 8 nails Supporting 1 floor
2nd Floor 4 nails Supporting 0 floors

Design to Part 4

Use at least the highest from Table 9.23.11.4.

Scenario B - Post Public Review

2020 NBC and 2020 NBC Seismic Hazard Values

Smax =

Smax =

HWP =

S =
Construction =

2.02 Worst Case w = 122 m
1.68 Site Class C | = 13 m
0.57 kPa Stud spacing = 600 mm
0.70 kPa Stud Height = 24 m
Normal Eave-to-Ridge height = 2.2 m

9.23.13.1. Requirements for Low to Moderate Wind and Seismic Forces
Does the Article apply? No
9.23.13.2. Requirements for High Wind and Seismic Forces
Is the 1-in-50 HWP < 1.2 kPa? No
Is Smax < 2.6 for the Site Class Yes
Does the lowest exterior frame support less Yes Design to
than or equal to 2 floors of normal weight Article 9.23.13.4.-2020 to 9.23.13.10.-2020
Does the lowest exterior frame support less N/A
than or equal to 1 floor of heavy weight
9.23.13.3. Requirements for Extreme Wind and Seismic Forces
Is Smax > 2.6? No
Is Smax > 0.47 for Site Cass C and the lowest exterior No Design to
frame wall supports more than 1 floor of heavy weight N/A
construction or is clad with masonry/stone veneer?
9.23.13.5. Braced Wall Panels in Braced Wall Bands
Maximum distance between centre lines of adjacent braced wall bands
. 10.6 m
measured from the furthest points between centres of the bands
Maximum distance between required braced wall panels measured from the 6.4
edges of the panels ’ m
Maximum distance from the end of a braced wall band to the edge of the o a
. m

closest required braced wall panel

PCFs 1475 and 1775 on Lateral Loads
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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

Minimum length of individual braced wall panels 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

Minimum length of individual gypsum board-sheathed braced wall panels:

¢ gypsum board installed on both faces of braced wall panel
¢ gypsum board installed on one face of braced wall panel
Minimum length of individual lumber-sheathed braced wall panels:

Minimum total length of all braced wall panels in a braced wall band

600 mm
750 mm
1.2

2.4 m
1.2 m

Per Article 9.23.13.7.

9.23.13.7.
9.23.13.7.(4)

First Storey

Braced Wall Panel Length
SEISMIC

Ls = Lus X [Kweight X Ksnow] X [KSSpacing X KSnumber] X [Kgyp X Ksheath] > BWPmin

Front to Back Direction (Exterior Wall Left Side)

Ly = 256 m WSP-C
Kueight = 1 normal weight
Kenow = 1 roof snow load less than 2 kPa
Ksspacing = 0.88 space between braced walls approx. 6.5 m
Ksnumber = 1.33 3 braced wall bands
Kayp = 1 walls are sheathing on the interior with gypsum
Keheath = 1 walls are continuously wood sheathed
L= 3.00 m

Front to Back Direction (Exterior Wall Right Side)

Ly = 2.95 m WSP-B
Kueight = 1 normal weight
Ksnow = 1 roof snow load less than 2 kPa
Ksspacing = 0.88 space between braced walls approx. 6.5 m
Ksnumber = 1.33 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L= 345 m

Front to Back Direction (Interior Wall)

Ly = 6.845 m GWB-B 13.69/2
Kueight = 1 normal weight
Kenow = 1 roof snow load less than 2 kPa
Ksspacing = 0.88 space between braced walls approx. 6.5 m
Ksnumber = 1.33 3 braced wall bands
Kayp = 1 walls are sheathing on the interior with gypsum
Keheath = 1 walls are continuously wood sheathed
L= 8.01 m

Left to Right Direction (Exterior Back Wall)

PCFs 1475 and 1775 on Lateral Loads
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LUS =
K

weight =
Ksnow =
KSspacing =
KSnumber =
Keyp =
Ksheath =

L=

295 m WSP-B
1 normal weight
1 roof snow load less than 2 kPa
0.62 space between braced walls approx. 4 m (average)
1.5 4 braced wall bands
1 walls are sheathing on the interior with gypsum
1 walls are continuously wood sheathed

274 m

Left to Right Direction (Exterior Front Wall)

L.=

us
Kweight =

Ksnow =
KSspacing =
KSnumber =

Keyp =

Ksheath =

L=

211 m WSP-F
1 normal weight
1 roof snow load less than 2 kPa
0.62 space between braced walls approx. 4 m (average)
1.5 4 braced wall bands
1 walls are sheathing on the interior with gypsum
1 walls are continuously wood sheathed

1.96 m

Left to Right Direction (Interior Garage Wall)

Lus =
Kweight =
Ksnow =
KSspacing =
KSnumber =

Keyp =

Ksheath =

L=

Basement Framed Wall above Foundation

56 m WSP-A
1 normal weight
1 roof snow load less than 2 kPa
0.62 space between braced walls approx. 4 m (average)
1.5 4 braced wall bands
1 walls are sheathing on the interior with gypsum
1 walls are continuously wood sheathed

521 m

Front to Back Direction (Exterior Wall Left Side)

L

us =
Kweight =

Ksnow =
KSspacing =
KSnumber =

Keyp =

Ksheath =

L=

563 m WSP-C
1 normal weight
1 roof snow load less than 2 kPa
0.88 space between braced walls approx. 6.5 m
1.33 3 braced wall bands
1 walls are sheathing on the interior with gypsum
1 walls are continuously wood sheathed

6.59 m

Front to Back Direction (Exterior Wall Right Side)

Lus =
Kweight =
Ksnow =
KSspacing =
KSnumber =

Keyp =

Ksheath =

L=

6.47 m WSP-B
1 normal weight
1 roof snow load less than 2 kPa
0.88 space between braced walls approx. 6.5 m
1.33 3 braced wall bands
1 walls are sheathing on the interior with gypsum
1 walls are continuously wood sheathed

757 m

Front to Back Direction (Interior Wall extending through Garage Wall)
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Ly = 6.47 m WSP-B
Kueight = 1 normal weight
Kenow = 1 roof snow load less than 2 kPa
Ksspacing = 0.88 space between braced walls approx. 6.5 m
Ksnumber = 1.33 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Keheath = 1 walls are continuously wood sheathed

L= 7.57 m

Left to Right Direction (Exterior Back Wall)

Ly = 6.47 m WSP-B
Kueight = 1 normal weight
Ksnow = 1 roof snow load less than 2 kPa
Ksspacing = 0.62 space between braced walls approx. 4 m (average)
Ksnumber = 1.5 4 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L= 6.02 m

Left to Right Direction (Exterior Front Wall)
Ly = 4.62 m
1 normal weight

WSP-F
K

weight =
Kenow = 1 roof snow load less than 2 kPa
Ksspacing = 0.62 space between braced walls approx. 4 m (average)
Ksnumber = 1.5 4 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Keheath = 1 walls are continuously wood sheathed

L = 430 m The archetype cannot fit 340mm of what is needed for this WSP-F

Left to Right Direction (Interior Garage Wall)

Ly = 6.47 m WSP-B
Kueignt = 1 normal weight
Ksnow = 1 roof snow load less than 2 kPa
Ksspacing = 0.62 space between braced walls approx. 4 m (average)
Ksnumber = 1.5 4 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L= 6.02 m
9.23.6.1. Anchorage of Building Frames
Is HWP between 0.6 kPa and 1.2 kPa No
Is Smax for Site Class C greater than 0.47 Yes Use Table 9.23.6.1.

and is Smax less than or equal to 2.6

From Table 9.23.6.1.

Framing Type Selected WSP-C
Anchor bolt size 12.7 mm
Anchor bolt spacing 0.6 m
From Table 9.23.6.1.
Framing Type Selected WSP-C
Anchor bolt size 12.7 mm
Anchor bolt spacing 0.5 m
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9.23.11.4. Joints in Top Plates
Is HWP between 0.6 kPa and 1.2 kPa No N/A

Is Smax for Site Class C greater than 0.47 Yes Use Table 9.23.11.4.-A
and is Smax less than or equal to 2.6

Table 9.23.11.4.-A

12<and<1.6 Normal Weight
All floors 19 nails For BWB Spacing of 10.6m
10 nails For BWB Spacing of < 7.6m

Table 9.23.11.4.-B

12<and<1.6
1st Floor 13 nails For BWB Spacing of 10.6m
7 nails For BWB Spacing of < 7.6m
2nd Floor 7 nails For BWB Spacing of 10.6m
4 nails For BWB Spacing of < 7.6m

PCFs 1475 and 1775 on Lateral Loads
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Cost Differences - Whitehorse
Archetype Bungalow

No. Storeys =
Construction =

W=

|=

Stud spacing =

Stud Height =
Eave-to-Ridge height =
Braced Wall Panel

15
Light
122 m

13 m
600 mm

24 m

22m

Difference

The Base Scenario and Scenario A produce the same Braced Wall Panel Lengths, Anchors, and Joint Splicing Results

Base Scenario: Existing NBC 2020 Scenario B: Updated Seismic Values and Updated Lateral Loads Provisions
Floor Level Braced Wall Panel Length] BWP Type[  BWP Unit Cost BWP Cost Floor Level Braced Wall Panel Length] BWP Type] BWP Unit Cost [ BWP Cost
BWP1 750 EXT-W26400-9.50SB $ 65.86 /m S 49.40 BWP1 750 2020 WSP-C $ 73.93 /m 5 55.44
BWP2 875 EXT-W26400-9.50SB $ 65.86 /m S 57.63 BWP2 875 2020 WSP-C $ 73.93 /m S 64.68
BWP3 875 EXT-W26400-9.50SB $ 65.86 /m S 57.63 BWP3 875 2020 WSP-A  $ 65.86 /m S 57.63
BWP4 950 EXT-W26400-9.50SB $ 65.86 /m S 62.57 BWP4 950 2020 WSP-A S 65.86 /m S 62.57
BWP5 2625 EXT-W26400-9.50SB $ 65.86 /m 5 172.89 BWP5 2625 2020 WSP-A  $ 65.86 /m S 172.89
BWP6 600 EXT-W26400-9.50SB $ 65.86 /m S 39.52 BWP6 600 2020 WSP-A 65.86 /m S 39.52
Basement BWP7 2075 EXT-W26400-9.50SB $ 65.86 /m 5 136.66 Basement BWP7 2075 2020 WSP-A  $ 65.86 /m S 136.66
BWP8 850 EXT-W26400-9.50SB $ 65.86 /m S 55.98 BWP8 850 2020 WSP-A 65.86 /m S 55.98
BWP9 975 EXT-W26400-9.50SB  $ 65.86 /m S 64.22 BWP9 975 2020 WSP-A  $ 65.86 /m S 64.22
BWP10 600 EXT-W26400-9.50SB $ 65.86 /m S 39.52 BWP10 600 2020 WSP-A 65.86 /m S 39.52
BWP11 2250 EXT-W26400-9.50SB $ 65.86 /m S 148.19 BWP11 2250 2020 WSP-A  $ 65.86 /m S 148.19
BWP12 1275 EXT-W26400-9.50SB $ 65.86 /m S 83.97 BWP12 1275 2020 WSP-A  $ 65.86 /m S 83.97
BWP13 1840 INT-W26600-B $ 124.87 /m 5 229.77 BWP13 1840 GWB-B Interior $ 95.53 /m 5 175.78
BWP15 1740 INT-W26600-B S  124.87 /m S 217.28 BWP15 1740 GWB-B Interior $ 95.53 /m S 166.23
BWP17 750 EXT-W26400-9.50SB $ 149.69 /m S 112.26 BWP17 750 2020 WSP-B $ 161.84 /m 5 121.38
BWP19 600 EXT-W26400-9.50SB $  149.69 /m S 89.81 BWP19 600 2020 WSP-B  $ 161.84 /m S 97.11
BWP20 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81 BWP20 600 2020 WSP-A $ 149.69 /m S 89.81
BWP21 820 EXT-W26400-9.50SB $  149.69 /m S 122.74 BWP21 820 2020 WSP-A S 149.69 /m S 122.74
BWP22 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81 BWP22 600 2020 WSP-A S 149.69 /m S 89.81
BWP23 600 EXT-W26400-9.50SB $  149.69 /m S 89.81 BWP23 600 2020 WSP-A $ 149.69 /m S 89.81
BWP24 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81 BWP24 600 2020 WSP-A 149.69 /m S 89.81
BWP25 600 EXT-W26400-9.50SB $  149.69 /m S 89.81 BWP25 600 2020 WSP-A $ 149.69 /m S 89.81
BWP26 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81 BWP26 600 2020 WSP-A $ 149.69 /m S 89.81
1st Floor BWP27 600 EXT-W26400-9.50SB $  149.69 /m S 89.81 1st Floor BWP27 600 2020 WSP-A $ 149.69 /m $ 89.81
BWP28 2265 EXT-W26400-9.50SB  $ 149.69 /m S 339.04 BWP28 2265 2020 WSP-A S 149.69 /m S 339.04
BWP29 600 EXT-W26400-9.50SB $  149.69 /m S 89.81 BWP29 600 2020 WSP-A $ 149.69 /m S 89.81
BWP30 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81 BWP30 600 2020 WSP-A $ 149.69 /m 5 89.81
BWP31 2615 EXT-W26400-9.50SB $  149.69 /m S 391.43 BWP31 2615 2020 WSP-A $ 149.69 /m S 391.43
BWP32 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81 BWP32 600 2020 WSP-A S 149.69 /m 5 89.81
BWP33 2420 EXT-W26400-9.50SB $  149.69 /m S 362.24 BWP33 2420 2020 WSP-A $ 149.69 /m S 362.24
BWP34 775 EXT-W26400-9.50SB $ 149.69 /m S 116.01 BWP34 775 2020 WSP-A S 149.69 /m S 116.01
BWP35 1200 INT-W26600 $  116.08 /m S 139.30 BWP35 1200 GWB-A Interior $ 81.17 /m S 97.40
BWP36 1200 INT-W26600 $ 116.08 /m S 139.30 BWP36 1200 GWB-A Interior $ 81.17 /m S 97.40
1st Flr Extra 11 mm OSB 0 Extra1ll mm OSB $ 30.70 /m 5 - 1st Flr Extra 11 mm OSB 2776 Extrallmm OSB $ 30.70 /m S 85.22
Basement Extra 11 mm OSB 0 Extrall mm OSB $ 30.70 /m S B Basement Extra 11 mm OSB 0 ExtrallmmOSB $ 30.70 /m S B
All Flrs Extra 12.7 Gypsum 0 Extra Gypsum Board $ 34.92 /m S - All Flrs Extra 12.7 Gypsum 5980 Extra Gypsum Board $ 34.92 /m S 208.81
$ 412546 $ 4,260.17
Cost Increase of Scenario B (PCF 1475) relative to Base Scenario (Existing Code) S 134.71
Percent Cost Increase of Scenario B relative to Base Scenario 3.3%
Anchor Bolts Difference
Base Scenario: 2015 NBC and 2015 NBC Sa(0.2) Scenario B: Updated Seismic Values and Updated Lateral Loads Provisions
Spacing (mm) Number| Unit Cost Cost Spacing (mm) Number Unit Cost Cost
1/2" dia. Anchor 2400 38| $ 6.13 Ea. S 232.94 500 54| $ 6.13 [Ea. S 331.02
Top Plate Splice Fasteners L
Base Scenario: 2015 NBC and 2015 NBC Sa(0.2) Scenario B: Updated Seismic Values and Updated Lateral Loads Provisions
No. Locations] No. Fasteners| Total| Costper]  Total Cost No. Locations] No. Fasteners| Total Fasteners| Cost per| Total Cost
1st Floor Framing 15 2 30{$ 0.10($ 3.00 15 10 150 $ 0.10 $
2nd Floor Framing 21 2 42($ 0.10(S 4.20 21 8 168 $ 010 S
72 S 7.20 318
Base Case Total Cost [$  4365.60] Scenario B Total Cost 4,622.99
Total Percent Increase Relative to Base Case (Existing Code) 5.9%)
Average Cost of Bungalow Construction in Whitehorse Total Percent Increase Relative to Scenario A (Updated Seismic Values) 5.9%
$ 378,200.00 CAD
Based on Altus Group - 2022 Canadian Cost Guide Percent Increase from Base Case Home Construction 0.07%|
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Code Analysis - Whitehorse

Archetype Bungalow
No. Storeys =
Construction =

W=

Stud spacing =
Stud Height =
Eave-to-Ridge height =

1.5
Light
122 m

13 m
600 mm

24 m

22 m

Base Scenario

2015 NBC and 2015 NBC Seismic Hazard Values

Sa(0.2) = 0.334
HWP = 0.38 kPa

9.23.13.1. Requirements for Low to Moderate Wind and Seismic Forces

Does the Article apply? Yes
9.23.13.2. Requirements for High Wind and Seismic Forces

Does the Article apply? No i
9.23.13.3. Requirements for Extreme Wind and Seismic Forces

Does the Article apply? No i
9.23.13.5. Braced Wall Panels in Braced Wall Bands

Is Sa(0.2) greater than 0.7 and less than 1.0?
Is Sa(0.2) greater than or equal to 1.0 and less than 1.8kPa?
Is HWP greater than or equal to 0.8 and less than 1.2 kPa?

No
No
No

Table 9.23.13.5.

Spacing and Dimensions of Braced Wall Bands and Braced Wall Panels
% braced walls - 3rd Floor

% braced walls - 2nd Floor

% braced walls - 1st Floor

% braced walls - bsmt

Maximum distance between centre lines of adjacent braced wall bands
measured from the furthest points between centres of the bands

Maximum distance between required braced wall panels measured from the
edges of the panels

Maximum distance from the end of a braced wall band to the edge of the
closest required braced wall panel

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

Minimum length of individual braced wall panels 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

3
3

9.23.13.6.

Materials in Braced Wall Panels

Is Sa(0.2) less than or equal to 0.9? Yes

Stud spacing? 400 600
GWSB interior finish 12.7 15.9|mm
CSA 0325 sheathing w16 w24

OSB O-1 and O-2 grades 11 12.5{mm
Waferboard R-1 grade 9.5 12.5{mm
Plywood 11 12.5|mm
Diagonal lumber 17 17|{mm

PCFs 1475 and 1775 on Lateral Loads
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9.23.3.5. Fasteners for Sheathing or Subflooring

Does Table 9.23.3.5.-A govern design? Yes

Does Table 9.23.3.5.-B govern design? No

Does Table 9.23.3.5.-C govern design? No

Braced Wall Panel Type 2015 EWP600
9.23.6.1. Anchorage of Building Frames

Anchor bolt size 12.7 mm Sentence 9.23.6.1.(2) governs

Anchor bolt spacing 24 m
9.23.11.4. Joints in Top Plates

Top Plate Connections

1st Floor 1 nails Supporting 1 floor
2nd Floor 1 nails Supporting O floors
Scenario A:
2015 NBC and 2020 NBC Seismic Hazard Values
(0.2, C) = 0.47
HWP = 0.38 kPa

9.23.13.1. Requirements for Low to Moderate Wind and Seismic Forces

Does the Article apply? Yes
9.23.13.2. Requirements for High Wind and Seismic Forces

Does the Article apply? No i
9.23.13.3. Requirements for Extreme Wind and Seismic Forces

Does the Article apply? No i
9.23.13.5. Braced Wall Panels in Braced Wall Bands

Is Sa(0.2) greater than 0.7 and less than 1.0?
Is Sa(0.2) greater than or equal to 1.0 and less than 1.8kPa?
Is HWP greater than or equal to 0.8 and less than 1.2 kPa?

No
No
No

Table 9.23.13.5.

Spacing and Dimensions of Braced Wall Bands and Braced Wall Panels
% braced walls - 3rd Floor

% braced walls - 2nd Floor

% braced walls - 1st Floor

% braced walls - bsmt

Maximum distance between centre lines of adjacent braced wall bands

measured from the furthest points between centres of the bands ) m
Maximum distance between required braced wall panels measured from the
edges of the panels m
Maximum distance from the end of a braced wall band to the edge of the
closest required braced wall panel ) 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 - mm
braced wall panel
Minimum length of individual braced wall panels panel not located at the end
of a braced wall band or braced wall panel located at the end of a braced wall
. . - mm
band where the braced wall panel does not connect to an intersecting braced
wall panel
9.23.13.6. Materials in Braced Wall Panels
Is Sa(0.2) less than or equal to 0.9? Yes
Stud spacing? 400 600
GWSB interior finish 12.7 15.9|mm
CSA 0325 sheathing W16 W24
0SB 0-1 and 0-2 grades 11 12.5|mm Use OSB wall sheathing

PCFs 1475 and 1775 on Lateral Loads
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Waferboard R-1 grade 9.5 12.5{mm
Plywood 11 12.5|mm
Diagonal lumber 17 17|{mm

9.23.3.5. Fasteners for Sheathing or Subflooring
Does Table 9.23.3.5.-A govern design? Yes
Does Table 9.23.3.5.-B govern design? No
Does Table 9.23.3.5.-C govern design? No
Braced Wall Panel Type 2015 EWP600
9.23.6.1. Anchorage of Building Frames
Anchor bolt size 12.7 mm Sentence 9.23.6.1.(2) governs
Anchor bolt spacing 2.4 m
9.23.11.4. Joints in Top Plates

Top Plate Connections
1st Floor
2nd Floor

1 nail
1 nail

Supporting 1 floor
Supporting 0 floors

Using Table 9.23.11.4.-2015
Using Table 9.23.11.4.-2015

Scenario B - Post Public Review

2020 NBC and 2020 NBC Seismic Hazard Values

Smax =

Smax =

HWP =

S =
Construction =

0.70 Worst Case w = 122 m
0.41 Site Class C | = 13 m
0.38 kPa Stud spacing = 600 mm
1.00 kPa Stud Height = 24 m
Normal Eave-to-Ridge height = 22 m

9.23.13.1. Requirements for Low to Moderate Wind and Seismic Forces
Does the Article apply? Yes

9.23.13.2. Requirements for High Wind and Seismic Forces
Is the 1-in-50 HWP < 1.2 kPa? Yes
Is Smax < 2.6 for the Site Class Yes
Does the lowest exterior frame support less Yes Design to
than or equal to 2 floors of normal weight Article 9.23.13.4.-2020 to 9.23.13.10.-2020
Does the lowest exterior frame support less N/A
than or equal to 1 floor of heavy weight

9.23.13.3. Requirements for Extreme Wind and Seismic Forces
Is Smax > 2.6? No
Is Smax > 0.47 for Site Cass C and the lowest exterior No Design to
frame wall supports more than 1 floor of heavy weight N/A
construction or is clad with masonry/stone veneer?

9.23.13.5. Braced Wall Panels in Braced Wall Bands
Maximum distance between centre lines of adjacent braced wall bands

. 10.6 m

measured from the furthest points between centres of the bands
Maximum distance between required braced wall panels measured from the 6.4
edges of the panels ’ m
Maximum distance from the end of a braced wall band to the edge of the a
closest required braced wall panel ’ 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 600 mm

braced wall panel
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Minimum length of individual braced wall panels 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

Minimum length of individual gypsum board-sheathed braced wall panels:

¢ gypsum board installed on both faces of braced wall panel
¢ gypsum board installed on one face of braced wall panel
Minimum length of individual lumber-sheathed braced wall panels:

Minimum total length of all braced wall panels in a braced wall band

750 mm
1.2 m
2.4 m
1.2 m

Per Article 9.23.13.7.

9.23.13.7.
9.23.13.7.(4)

First Storey

Braced Wall Panel Length
SEISMIC

Ls = Lus X [Kweight X Ksnow] X [KSSpacing X KSnumber] X [Kgyp X Ksheath] > BWPmin

Front to Back Direction (Exterior Wall Left Side)

Ly = 1.72 m WSP-A
Kueight = 1 normal weight
Ksnow = 1 roof snow load less than 2 kPa
Ksspacing = 0.88 space between braced walls approx. 6.5 m
Ksnumber = 1.33 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L= 201 m

Front to Back Direction (Exterior Wall Right Side)

Ly = 1.72 m WSP-A
Kueight = 1 normal weight
Kenow = 1 roof snow load less than 2 kPa
Ksspacing = 0.88 space between braced walls approx. 6.5 m
Ksnumber = 1.33 3 braced wall bands
Kayp = 1 walls are sheathing on the interior with gypsum
Keheath = 1 walls are continuously wood sheathed
L= 201 m

Front to Back Direction (Interior Wall)

Lys = 3.625 m GWB-A 7.25/2
Kueight = 1 normal weight
Ksnow = 1 roof snow load less than 2 kPa
Ksspacing = 0.88 space between braced walls approx. 6.5 m
Ksnumber = 1.33 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L= 424 m

Left to Right Direction (Exterior Back Wall)

Lus = 1.72 m WSP-A
Kweight = 1 normal weight
Ksnow = 1 roof snow load less than 2 kPa
Ksspacing = 0.62 space between braced walls approx. 4 m (average)

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis
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Ksnumber = 1.5 4 braced wall bands

Keyp = 1 walls are sheathing on the interior with gypsum
Keheath = 1 walls are continuously wood sheathed
L= 1.60 m

Left to Right Direction (Exterior Front Wall)

Ly = 091 m WSP-B

Kueight = 1 normal weight

Ksnow = 1 roof snow load less than 2 kPa
Ksspacing = 0.62 space between braced walls approx. 4 m (average)
Ksnumber = 1.5 4 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L= 0.85 m

Left to Right Direction (Interior Garage Wall)

Ly = 1.72 m WSP-A

Kueight = 1 normal weight

Kenow = 1 roof snow load less than 2 kPa
Ksspacing = 0.62 space between braced walls approx. 4 m (average)
Ksnumber = 1.5 4 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Keheath = 1 walls are continuously wood sheathed
L= 1.60 m

Basement Framed Wall above Foundation
Front to Back Direction (Exterior Wall Left Side)

L= 3.79 m WSP-A

Kueignt = 1 normal weight

Ksnow = 1 roof snow load less than 2 kPa
Ksspacing = 0.88 space between braced walls approx. 6.5 m
Ksnumber = 1.33 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L= 4.44m

Front to Back Direction (Exterior Wall Right Side)

Ly = 3.79 m WSP-A

Kueight = 1 normal weight

Kenow = 1 roof snow load less than 2 kPa
Ksspacing = 0.88 space between braced walls approx. 6.5 m
Ksnumber = 1.33 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Keheath = 1 walls are continuously wood sheathed
L= 4.44 m

Front to Back Direction (Interior Wall)

Ly = 463 m GWB-B 9.26/2
Kuweight = 1 normal weight
Ksnow = 1 roof snow load less than 2 kPa
Ksspacing = 0.88 space between braced walls approx. 6.5 m

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis
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Ksnumber = 1.33 3 braced wall bands

Keyp = 1 walls are sheathing on the interior with gypsum
Keheath = 1 walls are continuously wood sheathed
L = 542 m Garage portion of BWB is WSP-A

Left to Right Direction (Exterior Back Wall)

Ly = 3.79 m WSP-A

Kueight = 1 normal weight

Ksnow = 1 roof snow load less than 2 kPa
Ksspacing = 0.62 space between braced walls approx. 4 m (average)
Ksnumber = 1.5 4 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L= 352 m

Left to Right Direction (Exterior Front Wall)

Ly = 1.73 m WSP-C

Kueight = 1 normal weight

Kenow = 1 roof snow load less than 2 kPa
Ksspacing = 0.62 space between braced walls approx. 4 m (average)
Ksnumber = 1.5 4 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Keheath = 1 walls are continuously wood sheathed
L = 1.61m

Left to Right Direction (Interior Garage Wall)

Ly = 3.79 m WSP-A
Kueignt = 1 normal weight
Ksnow = 1 roof snow load less than 2 kPa
Ksspacing = 0.62 space between braced walls approx. 4 m (average)
Ksnumber = 1.5 4 braced wall bands
Kayp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L= 3.52 m

9.23.6.1. Anchorage of Building Frames

Is HWP greater than 1.2 kPa No If "No" to both then use Table 9.23.6.1.

Is Smax greater than 2.6? No Use 9.23.6.1.(2)(b)

From Table 9.23.6.1.

Framing Type Selected WSP-A

Anchor bolt size 12.7 mm

Anchor bolt spacing 0.8 m

From Table 9.23.6.1.

Framing Type Selected WSP-A

Anchor bolt size 12.7 mm

Anchor bolt spacing 0.7 m
9.23.11.4. Joints in Top Plates

Is HWP less than or equal to 1.2 kPa Yes

Is Smax for Site Class C less than or equal to 2.6 Yes

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis

Use Table 9.23.11.4.-B
Use Table 9.23.11.4.-A
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Table 9.23.11.4.-A
£0.6
All floors

Table 9.23.11.4.-B
0.3<and<0.4

1st Floor

2nd Floor

6 nails
3 nails

9 nails
5 nails

5 nails
3 nails

Normal Weight
For BWB Spacing of 10.6m
For BWB Spacing of < 7.6m

Normal Weight
For BWB Spacing of 10.6m
For BWB Spacing of < 7.6m

For BWB Spacing of 10.6m
For BWB Spacing of < 7.6m

Wind Governs

PCFs 1475 and 1775 on Lateral Loads

Combined Impact Analysis
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Cost Differences - Lethbridge
Archetype Bungalow

No. Storeys = 15
Construction = Light
w= 122 m
I= 13 m
Stud spacing = 600 mm
Stud Height = 24 m
Eave-to-Ridge height = 22 m

Braced Wall Panel Difference

The Base Scenario and Scenario A produce the same Braced Wall Panel Lengths, Anchors, and Joint Splicing Results

Base Scenario: Existing NBC 2020 Scenario B: Updated Seismic Values and Updated Lateral Loads Provisions
Floor Level Braced Wall Panel Length] BWP Type| BWP Unit Cost BWP Cost Floor Level Braced Wall Panel Length] BWP Type] BWP Unit Cost [ BWP Cost,
BWP1 750 EXT-W26400-9.50SB $ 65.86 /m S 49.40 BWP1 750 2020 WSP-F  $ 83.85 /m 5 62.89
BWP2 1025 EXT-W26400-9.50SB $ 65.86 /m S 67.51 BWP2 1025 2020 WSP-F  $ 83.85 /m 5 85.95
BWP3 3350 EXT-W26400-9.50SB $ 65.86 /m S 220.64 BWP3 3350 2020 WSP-A  $ 65.86 /m S 220.64
BWP4 950 EXT-W26400-9.50SB $ 65.86 /m S 62.57 BWP4 950 2020 WSP-A  $ 65.86 /m 5 62.57
BWP5 2625 EXT-W26400-9.50SB $ 65.86 /m S 172.89 BWP5 2625 2020 WSP-A  $ 65.86 /m 5 172.89
BWP6 600 EXT-W26400-9.50SB $ 65.86 /m S 39.52 BWP6 600 2020 WSP-A  $ 65.86 /m 5 39.52
BWP7 2075 EXT-W26400-9.50SB $ 65.86 /m S 136.66 BWP7 2075 2020 WSP-A  $ 65.86 /m S 136.66
Basement Basement

BWP8 600 EXT-W26400-9.50SB $ 65.86 /m S 39.52 BWP8 600 2020 WSP-A  $ 65.86 /m 5 39.52
BWP9 2800 EXT-W26400-9.50SB $ 65.86 /m S 184.41 BWP9 2800 2020 WSP-A  $ 65.86 /m S 184.41
BWP10 600 EXT-W26400-9.50SB $ 65.86 /m S 39.52 BWP10 600 2020 WSP-A  $ 65.86 /m 5 39.52
BWP11 2250 EXT-W26400-9.50SB $ 65.86 /m S 148.19 BWP11 2250 2020 WSP-A  $ 65.86 /m 5 148.19
BWP12 2450 EXT-W26400-9.50SB $ 65.86 /m S 161.36 BWP12 2450 2020 WSP-A  $ 65.86 /m 5 161.36
BWP13 1200 INT-W26600-B $ 124.87 /m S 149.85 BWP13 1200 GWB-B Interior $ 95.53 /m S 114.64
BWP15 1200 INT-W26600-B $ 124.87 /m S 149.85 BWP15 1200 GWB-B Interior $ 95.53 /m S 114.64
BWP17 750 EXT-W26400-9.50SB $ 149.69 /m S 112.26 BWP17 750 2020 WSP-B $ 161.84 /m 5 121.38
BWP19 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81 BWP19 600 2020 WSP-B $ 161.84 /m S 97.11
BWP20 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81 BWP20 600 2020 WSP-A $ 149.69 /m 5 89.81
BWP21 950 EXT-W26400-9.50SB $ 149.69 /m S 142.20 BWP21 950 2020 WSP-A $ 149.69 /m 5 142.20
BWP22 1250 EXT-W26400-9.50SB $ 149.69 /m S 187.11 BWP22 1250 2020 WSP-A $ 149.69 /m 5 187.11
BWP23 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81 BWP23 600 2020 WSP-A $ 149.69 /m S 89.81
BWP24 700 EXT-W26400-9.50SB $ 149.69 /m S 104.78 BWP24 700 2020 WSP-A $ 149.69 /m 5 104.78
BWP25 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81 BWP25 600 2020 WSP-A $ 149.69 /m 5 89.81
BWP26 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81 BWP26 600 2020 WSP-A $ 149.69 /m 5 89.81
1st Floor BWP27 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81 1st Floor BWP27 600 2020 WSP-A $ 149.69 /m S 89.81
BWP28 2940 EXT-W26400-9.50SB $ 149.69 /m S 440.08 BWP28 2940 2020 WSP-A $ 149.69 /m 5 440.08
BWP29 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81 BWP29 600 2020 WSP-A $ 149.69 /m 5 89.81
BWP30 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81 BWP30 600 2020 WSP-A $ 149.69 /m S 89.81
BWP31 2890 EXT-W26400-9.50SB $ 149.69 /m S 432.59 BWP31 2890 2020 WSP-A $ 149.69 /m 5 432.59
BWP32 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81 BWP32 600 2020 WSP-A $ 149.69 /m 5 89.81
BWP33 2420 EXT-W26400-9.50SB $ 149.69 /m S 362.24 BWP33 2420 2020 WSP-A $ 149.69 /m 5 362.24
BWP34 775 EXT-W26400-9.50SB $ 149.69 /m S 116.01 BWP34 775 2020 WSP-A $ 149.69 /m S 116.01
BWP35 1200 INT-W26600 $ 116.08 /m S 139.30 BWP35 1200 GWB-A Interior $ 81.17 /m 5 97.40
BWP36 3125 INT-W26600 $ 116.08 /m S 362.76 BWP36 3125 GWB-A Interior $ 81.17 /m S 253.64
1st Flr Extra 11 mm OSB 0 Extra11 mm OSB $ 30.70 /m S - 1st FIr Extra 11 mm OSB 991 ExtrallmmOSB $ 30.70 /m 5 30.42

Basement Extra 11 mm OSB 0 Extra11 mm OSB $ 30.70 /m S - Basement Extra 11 mm OSB 0 Extra1llmmOSB $ 30.70 /m 5 -
All Flrs Extra 12.7 Gypsum 0 Extra Gypsum Board $ 3492 /m S - All Flrs Extra 12.7 Gypsum 6725 Extra Gypsum Board $ 3492 /m S 234.83
$ 4,829.50 $ 4,921.66
Cost Increase of Scenario B (PCF 1475) relative to Base Scenario (Existing Code) S 92.16
Percent Cost Increase of Scenario B relative to Base Scenario 1.9%

Anchor Bolts Difference
Base Scenario: Existing NBC 2020 Scenario B: Updated Seismic Values and Updated Lateral Loads Provisions

Spacing (mm) Number Unit Cost Cost Spacing (mm) Number Unit Cost Cost
1/2" dia. Anchor 2400 38| $ 6.13 Ea. S 232.94 500/1400/2400Q 44| S 6.13 |Ea. S 269.72

Top Plate Splice Fasteners

Base Scenario: Existing NBC 2020

No. Locations

No. Fasteners]

Total| Costper[  Total Cost

1st Floor Framing 15 2
2nd Floor Framing 21 2

30 $
42 S

010 $ 3.00
010 $ 4.20

72

$ 7.20

| Base Case Total Cost

[S 5,069.64]

Cost of Bungalow Construction in Lethbridge
S 307,287.50 [CAD
Based on Altus Group - 2022 Canadian Cost Guide

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis

Scenario B: Updated Sei

ic Values and Upd.

d Lateral Loads Provisions

No. Locations] No. Fasteners| Total Fasteners| Cost per| Total Cost
15 20 300 $ 010 $ 30.00

21 14 294 $ 010 $ 29.40

594 59.40

Scenario B Total Cost S 5,250.78
Total Percent Increase Relative to Base Case (Existing Code) 4%
Total Percent Increase Relative to Scenario A (Updated Seismic Values) 4%
Percent Increase from Base Case Home Construction 0.1%|
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Code Analysis - Lethbridge

Archetype
No. Storeys =

Construction =

W =

| =

Stud spacing =

Stud Height =
Eave-to-Ridge height =

Bungalow
1.5
Light
122 m
13 m
600 mm
24 m
22 m

Base Scenario

2015 NBC and 2015 NBC Seismic Hazard Values

Sa(0.2) = 0.09
HWP = 0.78 kPa

9.23.13.1. Requirements for Low to Moderate Wind and Seismic Forces

Does the Article apply? Yes
9.23.13.2. Requirements for High Wind and Seismic Forces

Does the Article apply? No )
9.23.13.3. Requirements for Extreme Wind and Seismic Forces

Does the Article apply? No )
9.23.13.5. Braced Wall Panels in Braced Wall Bands

Is Sa(0.2) greater than 0.7 and less than 1.0?
Is Sa(0.2) greater than or equal to 1.0 and less than 1.8kPa?
Is HWP greater than or equal to 0.8 and less than 1.2 kPa?

No
No
No

Table 9.23.13.5.

Spacing and Dimensions of Braced Wall Bands and Braced Wall Panels
% braced walls - 3rd Floor

% braced walls - 2nd Floor

% braced walls - 1st Floor

% braced walls - bsmt

Maximum distance between centre lines of adjacent braced wall bands
measured from the furthest points between centres of the bands

Maximum distance between required braced wall panels measured from the
edges of the panels

Maximum distance from the end of a braced wall band to the edge of the
closest required braced wall panel

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

Minimum length of individual braced wall panels 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

mm

9.23.13.6.

Materials in Braced Wall Panels

Is Sa(0.2) less than or equal to 0.9? Yes

Stud spacing? 400 600
GWSB interior finish 12.7 15.9|mm
CSA 0325 sheathing W16 w24
0SB 0-1 and 0-2 grades 11 12.5|mm
Waferboard R-1 grade 9.5 12.5|mm
Plywood 11 12.5|mm
Diagonal lumber 17 17|mm

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis

Use OSB wall sheathing
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9.23.3.5. Fasteners for Sheathing or Subflooring

Does Table 9.23.3.5.-A govern design? Yes

Does Table 9.23.3.5.-B govern design? No

Does Table 9.23.3.5.-C govern design? No

Braced Wall Panel Type 2015 EWP600
9.23.6.1. Anchorage of Building Frames

Anchor bolt size 12.7 mm Sentence 9.23.6.1.(2) governs

Anchor bolt spacing 24 m
9.23.11.4. Joints in Top Plates

Top Plate Connections

1st Floor 1 nails Supporting 1 floor
2nd Floor 1 nails Supporting O floors
Scenario A:
2015 NBC and 2020 NBC Seismic Hazard Values
S(0.2,C) = 0.19
HWP = 0.78 kPa

9.23.13.1. Requirements for Low to Moderate Wind and Seismic Forces

Does the Article apply? Yes
9.23.13.2. Requirements for High Wind and Seismic Forces

Does the Article apply? No )
9.23.13.3. Requirements for Extreme Wind and Seismic Forces

Does the Article apply? No )
9.23.13.5. Braced Wall Panels in Braced Wall Bands

Is Sa(0.2) greater than 0.7 and less than 1.0?
Is Sa(0.2) greater than or equal to 1.0 and less than 1.8kPa?
Is HWP greater than or equal to 0.8 and less than 1.2 kPa?

No
No
No

Table 9.23.13.5.

Spacing and Dimensions of Braced Wall Bands and Braced Wall Panels
% braced walls - 3rd Floor

% braced walls - 2nd Floor

% braced walls - 1st Floor

% braced walls - bsmt

Maximum distance between centre lines of adjacent braced wall bands
measured from the furthest points between centres of the bands

Maximum distance between required braced wall panels measured from the
edges of the panels

Maximum distance from the end of a braced wall band to the edge of the
closest required braced wall panel

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

Minimum length of individual braced wall panels 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

mm

9.23.13.6.

Materials in Braced Wall Panels
Is Sa(0.2) less than or equal to 0.9? Yes

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis
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Stud spacing? 400 600

GWSB interior finish 12.7 15.9|mm

CSA 0325 sheathing W16 w24

0SB 0-1 and 0-2 grades 11 12.5|mm Use OSB wall sheathing
Waferboard R-1 grade 9.5 12.5|mm

Plywood 11 12.5|mm

Diagonal lumber 17 17|mm

9.23.3.5. Fasteners for Sheathing or Subflooring

Does Table 9.23.3.5.-A govern design?
Does Table 9.23.3.5.-B govern design?
Does Table 9.23.3.5.-C govern design?
Braced Wall Panel Type

Yes
No
No
2015 EWP600

9.23.6.1. Anchorage of Building Frames
Anchor bolt size 12.7 mm Sentence 9.23.6.1.(2) governs
Anchor bolt spacing 24 m

9.23.11.4. Joints in Top Plates

Top Plate Connections
1st Floor 1 nail Supporting 1 floor
2nd Floor 1 nail Supporting O floors

Using Table 9.23.11.4.-2015
Using Table 9.23.11.4.-2015

Scenario B - Post Public Review

2020 NBC and 2020 NBC Seismic Hazard Values

Smax = 0.31 Worst Case w = 122 m
Smax = 0.15 Site Class C I = 13 m
HWP = 0.78 kPa Stud spacing = 600 mm
S= 2.01 kPa Stud Height = 24 m
Construction = Normal Eave-to-Ridge height = 22 m

9.23.13.1. Requirements for Low to Moderate Wind and Seismic Forces
Does the Article apply? No

9.23.13.2. Requirements for High Wind and Seismic Forces
Is the 1-in-50 HWP < 1.2 kPa?

Is Smax < 2.6 for the Site Class

Does the lowest exterior frame support less
than or equal to 2 floors of normal weight
Does the lowest exterior frame support less
than or equal to 1 floor of heavy weight

Yes

Yes
Yes

N/A

Design to

Article 9.23.13.4.-2020 to0 9.23.13.10.-2020

9.23.13.3. Requirements for Extreme Wind and Seismic Forces
Is Smax > 2.6?
Is Smax > 0.47 for Site Cass C and the lowest exterior
frame wall supports more than 1 floor of heavy weight
construction or is clad with masonry/stone veneer?

No
No

Design to
N/A

9.23.13.5. Braced Wall Panels in Braced Wall Bands

Maximum distance between centre lines of adjacent braced wall bands

measured from the furthest points between centres of the bands

Maximum distance between required braced wall panels measured from the

edges of the panels

Maximum distance from the end of a braced wall band to the edge of the

closest required braced wall panel

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis

10.6 m

6.4 m

2.4 m
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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 600 mm
braced wall panel
Minimum length of individual braced wall panels panel not located at the end
of a braced wall band or braced wall panel located at the end of a braced wall =5
band where the braced wall panel does not connect to an intersecting braced mm
wall panel
Minimum length of individual gypsum board-sheathed braced wall panels:
* gypsum board installed on both faces of braced wall panel 12
e gypsum board installed on one face of braced wall panel 2.4
Minimum length of individual lumber-sheathed braced wall panels: 1.2 m
Minimum total length of all braced wall panels in a braced wall band Per Article 9.23.13.7.
9.23.13.7. Braced Wall Panel Length
9.23.13.7.(3) WIND
|-w = |-uw X [Kexp X Kroof] X [KWspacing X KWnumber] X [Kgyp X Ksheath] > BWPmin
First Storey
Front to Back Direction (Exterior Left Side and Right Side)
Lw= 343 m WSP-A
Kexp = 1 for suburban
Kroof = 0.74 forroof eave toridge of 2.2 m<3 m
Kwspacing = 0.86 space between braced walls approx. 6.5 m
Kwnumber = 1.28 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 279 m
Front to Back Direction (Interior Walls)
Liw = 493 m GWB-A 9.86/2
Kexp = 1 for suburban
Kroof = 0.74 forroof eave toridge of 2.2 m<3 m
Kwspacing = 0.86 space between braced walls approx. 6.5 m
Kwnumber = 1.28 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 4.02 m Garage portion is WSP-A
Left to Right Direction (Exterior Back Wall)
Loy = 343 m WSP-A
Kexp = 1 for suburban
Kroof = 0.74 forroof eave toridge of 2.2 m<3 m
Kwspacing = 0.54 space between braced walls approx. 4 m (averaged)
Kwnumber = 1.38 4 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 1.89 m

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis
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Left to Right Direction (Exterior Front Wall)

L

uw =
Kexp =
Kroof =
KWspacing =
KWnumber =
Keyo =
Ksheath =

Ly =

129 m WSP-F
1 for suburban
0.74 forroof eave toridge of 2.2 m<3m
0.54 space between braced walls approx. 4 m (averaged)
1.38 4 braced wall bands
1 walls are sheathing on the interior with gypsum
1 walls are continuously wood sheathed

0.71 m

Left to Right Direction (Interior Garage Wall)

I-uw =
Kexp =

Kroof =
KWspacing =

KWnumber =

Keyp =

Ksheath =

L, =

Basement Framed Walls

343 m WSP-A
1 for suburban
0.74 forroof eave toridgeof 2.2 m<3m
0.54 space between braced walls approx. 4 m (averaged)
1.38 4 braced wall bands
1 walls are sheathing on the interior with gypsum
1 walls are continuously wood sheathed

1.89 m Can't be shrunk to this size because 0f 9.23.13.10.(4)

Front to Back Direction (Exterior Left Side and Right Side)

LUW =

Kexp =
Kroof =
KWspacing =
KWnumber =
Keyo =
Ksheath =

Ly =

7.06 m WSP-A
1 for suburban

0.89 forroof eave toridgeof 2.2 m<3m

0.86 space between braced walls approx. 6.5 m

1.28 3 braced wall bands
1 walls are sheathing on the interior with gypsum
1 walls are continuously wood sheathed

6.92 m

Front to Back Direction (Interior Walls)

I-uw =

Kexp =
Kroof =
KWspacing =

KWnumber =

Keyp =

Ksheath =

L, =

5.88 m GWB-B 11.76/2
1 for suburban

0.89 forroof eavetoridgeof2.2m<3m

0.86 space between braced walls approx. 6.5 m

1.28 3 braced wall bands
1 walls are sheathing on the interior with gypsum
1 walls are continuously wood sheathed

5.76 m The garage portion is constructed as a WSP-A

Left to Right Direction (Exterior Back Wall)

Lw= 7.06 m WSP-A
Kexp = 1 for suburban
Kroof = 0.89 forroof eave toridge of 2.2 m<3 m
Kwspacing = 0.54 space between braced walls approx. 4 m (averaged)
Kwnumber = 1.38 4 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
PCFs 1475 and 1775 on Lateral Loads 111
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L, = 4.68 m

Left to Right Direction (Exterior Front Wall)

Luw = 2.65 m WSP-F
Kexp = 1 for suburban
Kroof = 0.89 forroof eave toridgeof 2.2 m<3m
Kwspacing = 0.54 space between braced walls approx. 4 m (averaged)
Kwnumber = 1.38 4 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 1.76 m

Left to Right Direction (Interior Garage Wall)

Low = 7.06 m WSP-A
Kexp = 1 for suburban
Kroof = 0.89 forroof eave to ridge of 2.2 m<3 m
Kwspacing = 0.54 space between braced walls approx. 4 m (averaged)
Kwnumber = 1.38 4 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 4.68 m
9.23.6.1. Anchorage of Building Frames
Is HWP between 0.6 kPa and 1.2 kPa Yes
Is Smax for Site Class C greater than 0.47 No Use Table 9.23.6.1.

and is Smax less than or equal to 2.6

From Table 9.23.6.1.

Framing Type Selected WSP-A

Anchor bolt size 12.7 mm
Anchor bolt spacing 0.8 m

From Table 9.23.6.1.
Framing Type Selected WSP-A

Anchor bolt size 12.7 mm
Anchor bolt spacing 0.7 m
9.23.11.4. Joints in Top Plates
Is HWP between 0.6 kPa and 1.2 kPa Yes Use Table 9.23.11.4.-B
Is Smax for Site Class C greater than 0.47 No N/A

and is Smax less than or equal to 2.6

Table 9.23.11.4.-A

0.6<and<0.8 Normal Weight
All floors 4 nails For BWB Spacing of 10.6m
2 For BWB Spacing of < 7.6m

Table 9.23.11.4.-B

0.6<and<0.9 Normal Weight
1st Floor 20 nails For BWB Spacing of 10.6m Wind governs |
10 nails For BWB Spacing of < 7.6m
2nd Floor 10 nails For BWB Spacing of 10.6m
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5 nails For BWB Spacing of < 7.6m
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Cost Differences - Ottawa
Archetype Bungalow

No. Storeys = 15
Construction = Light
w= 122 m
I= 13 m
Stud spacing = 600 mm
Stud Height = 24 m
Eave-to-Ridge height = 22 m

Braced Wall Panel Difference

The Base Scenario and Scenario A produce the same Braced Wall Panel Lengths, Anchors, and Joint Splicing Results

Base Scenario: Existing NBC 2020 Scenario B: Updated Seismic Values and Updated Lateral Loads Provisions
Floor Level Braced Wall Panel Length] BWP Type| BWP Unit Cost BWP Cost Floor Level Braced Wall Panel Length] BWP Type] BWP Unit Cost [ BWP Cost,
BWP1 750 EXT-W26400-9.50SB $ 65.86 /m S 49.40 BWP1 750 2020 WSP-B $ 71.21 /m 5 53.41
BWP2 625 EXT-W26400-9.50SB $ 65.86 /m S 41.16 BWP2 625 2020 WSP-B $ 71.21 /m 5 44,51
BWP3 600 EXT-W26400-9.50SB $ 65.86 /m S 39.52 BWP3 600 2020 WSP-A  $ 65.86 /m S 39.52
BWP4 950 EXT-W26400-9.50SB $ 65.86 /m S 62.57 BWP4 950 2020 WSP-A  $ 65.86 /m 5 62.57
BWP5 2300 EXT-W26400-9.50SB $ 65.86 /m S 151.48 BWP5 2300 2020 WSP-A  $ 65.86 /m 5 151.48
BWP6 600 EXT-W26400-9.50SB $ 65.86 /m S 39.52 BWP6 600 2020 WSP-A  $ 65.86 /m 5 39.52
BWP7 1400 EXT-W26400-9.50SB $ 65.86 /m S 92.21 BWP7 1400 2020 WSP-A  $ 65.86 /m S 92.21
Basement Basement
BWP8 600 EXT-W26400-9.50SB $ 65.86 /m S 39.52 BWP8 600 2020 WSP-A  $ 65.86 /m 5 39.52
BWP9 1725 EXT-W26400-9.50SB $ 65.86 /m S 113.61 BWP9 1725 2020 WSP-A  $ 65.86 /m S 113.61
BWP10 600 EXT-W26400-9.50SB $ 65.86 /m S 39.52 BWP10 600 2020 WSP-A  $ 65.86 /m 5 39.52
BWP11 2250 EXT-W26400-9.50SB $ 65.86 /m S 148.19 BWP11 2250 2020 WSP-A  $ 65.86 /m 5 148.19
BWP12 950 EXT-W26400-9.50SB $ 65.86 /m S 62.57 BWP12 950 2020 WSP-A  $ 65.86 /m 5 62.57
BWP13 1200 INT-W26600-B $ 124.87 /m S 149.85 BWP13 1200 GWB-A Interior $ 81.17 /m S 97.40
BWP15 1200 INT-W26600-B $ 124.87 /m S 149.85 BWP15 1200 GWB-A Interior $ 81.17 /m S 97.40
BWP17 750 EXT-W26400-9.50SB $ 149.69 /m S 112.26 BWP17 750 2020 WSP-B $ 161.84 /m 5 121.38
BWP19 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81 BWP19 600 2020 WSP-B $ 161.84 /m S 97.11
BWP20 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81 BWP20 600 2020 WSP-A $ 149.69 /m 5 89.81
BWP21 750 EXT-W26400-9.50SB $ 149.69 /m S 112.26 BWP21 750 2020 WSP-A $ 149.69 /m 5 112.26
BWP22 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81 BWP22 600 2020 WSP-A $ 149.69 /m 5 89.81
BWP23 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81 BWP23 600 2020 WSP-A $ 149.69 /m S 89.81
BWP24 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81 BWP24 600 2020 WSP-A $ 149.69 /m 5 89.81
BWP25 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81 BWP25 600 2020 WSP-A $ 149.69 /m 5 89.81
BWP26 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81 BWP26 600 2020 WSP-A $ 149.69 /m 5 89.81
1st Floor BWP27 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81 1st Floor BWP27 600 2020 WSP-A $ 149.69 /m S 89.81
BWP28 940 EXT-W26400-9.50SB $ 149.69 /m S 140.70 BWP28 940 2020 WSP-A $ 149.69 /m 5 140.70
BWP29 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81 BWP29 600 2020 WSP-A $ 149.69 /m 5 89.81
BWP30 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81 BWP30 600 2020 WSP-A $ 149.69 /m S 89.81
BWP31 2740 EXT-W26400-9.50SB $ 149.69 /m S 410.14 BWP31 2740 2020 WSP-A $ 149.69 /m 5 410.14
BWP32 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81 BWP32 600 2020 WSP-A $ 149.69 /m 5 89.81
BWP33 2420 EXT-W26400-9.50SB $ 149.69 /m S 362.24 BWP33 2420 2020 WSP-A $ 149.69 /m 5 362.24
BWP34 775 EXT-W26400-9.50SB $ 149.69 /m S 116.01 BWP34 775 2020 WSP-A $ 149.69 /m S 116.01
BWP35 1200 INT-W26600 $ 116.08 /m S 139.30 BWP35 1200 GWB-A Interior $ 81.17 /m 5 97.40
BWP36 1200 INT-W26600 $ 116.08 /m S 139.30 BWP36 1200 GWB-A Interior $ 81.17 /m S 97.40
1st Flr Extra 11 mm OSB 0 Extra11 mm OSB $ 30.70 /m S - 1st FIr Extra 11 mm OSB 0 ExtrallmmOSB $ 30.70 /m 5 -
Basement Extra 11 mm OSB 0 Extra11 mm OSB $ 30.70 /m S - Basement Extra 11 mm OSB 3656 Extra1llmmOSB $ 30.70 /m 5 112.23
All Flrs Extra 12.7 Gypsum 0 Extra Gypsum Board $ 3492 /m S - All Flrs Extra 12.7 Gypsum 4800 Extra Gypsum Board $ 3492 /m S 167.61
$  3,699.09 $ 3,814.00
Cost Increase of Scenario B (PCF 1475) relative to Base Scenario (Existing Code) S 114.91
Percent Cost Increase of Scenario B relative to Base Scenario 3.1%
Anchor Bolts Difference
Base Scenario: 2015 NBC and 2015 NBC Sa(0.2) Scenario B: Updated Seismic Values and Updated Lateral Loads Provisions
Spacing (mm) Number Unit Cost Cost Spacing (mm) Number Unit Cost Cost
1/2" dia. Anchor 2400 38| $ 6.13 Ea. S 232.94 500 41| S 6.13 |Ea. S 251.33
Top Plate Splice Fasteners
Base Scenario: 2015 NBC and 2015 NBC Sa(0.2) Scenario B: Updated Seismic Values and Updated Lateral Loads Provisions
No. Locations No. Fasteners Total| Costper[  Total Cost No. Locations] No. Fasteners| Total Fasteners| Cost per| Total Cost
1st Floor Framing 15 2 30{$ 0.10(S 3.00 15 12 180 $ 010 S 18.00
2nd Floor Framing 21 2 42($ 0.10](S 4.20 21 10 210 $ 010 $ 21.00
72 S 7.20 390 39.00
| Base Case Total Cost [$ 3,939.23] Scenario B Total Cost S 4,104.33
Total Percent Increase Relative to Base Case (Existing Code) 4.2%)
Average Cost of Bungalow Construction in Ottawa Total Percent Increase Relative to Scenario A (Updated Seismic Values) 4.2%)|
$ 312,015.00 CAD
Based on Altus Group - 2022 Canadian Cost Guide | Percent Increase from Base Case Home Construction 0.05%|
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Code Analysis - Ottawa

Archetype Bungalow

No. Storeys = 1.5
Construction = Light
w= 122 m
| = 13 m
Stud spacing = 600 mm
Stud Height = 2.4 m
Eave-to-Ridge height = 2.2 m

Base Scenario
2015 NBC and 2015 NBC Seismic Hazard Values

Sa(0.2) = 0.439
HWP = 0.41 kPa

9.23.13.1. Requirements for Low to Moderate Wind and Seismic Forces

Does the Article apply? Yes
9.23.13.2. Requirements for High Wind and Seismic Forces

Does the Article apply? No i
9.23.13.3. Requirements for Extreme Wind and Seismic Forces

Does the Article apply? No i
9.23.13.5. Braced Wall Panels in Braced Wall Bands

Is Sa(0.2) greater than 0.7 and less than 1.0?
Is Sa(0.2) greater than or equal to 1.0 and less than 1.8kPa?
Is HWP greater than or equal to 0.8 and less than 1.2 kPa?

No
No
No

Table 9.23.13.5. Spacing and Dimensions of Braced Wall Bands and Braced Wall Panels
% braced walls - 3rd Floor
% braced walls - 2nd Floor
% braced walls - 1st Floor
% braced walls - bsmt

Maximum distance between centre lines of adjacent braced wall bands
measured from the furthest points between centres of the bands

Maximum distance between required braced wall panels measured from the
edges of the panels

Maximum distance from the end of a braced wall band to the edge of the
closest required braced wall panel

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

Minimum length of individual braced wall panels 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

- m

wall panel
9.23.13.6. Materials in Braced Wall Panels
Is Sa(0.2) less than or equal to 0.9? Yes
Stud spacing? 400 600
GWSB interior finish 12.7 15.9|mm
CSA 0325 sheathing W16 W24 Use OSB wall sheathing
0SB O-1 and O-2 grades 11 12.5|mm
Waferboard R-1 grade 9.5 12.5|mm
Plywood 11 12.5|mm
Diagonal lumber 17 17({mm
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9.23.3.5. Fasteners for Sheathing or Subflooring
Does Table 9.23.3.5.-A govern design? Yes
Does Table 9.23.3.5.-B govern design? No
Does Table 9.23.3.5.-C govern design? No
Braced Wall Panel Type 2015 EWP600
9.23.6.1. Anchorage of Building Frames
Anchor bolt size 12.7 mm Sentence 9.23.6.1.(2) governs
Anchor bolt spacing 2.4 m
9.23.11.4. Joints in Top Plates
Top Plate Connections
1st Floor 1 nails Supporting 1 floor
2nd Floor 1 nails Supporting 0 floors
Scenario A:
2015 NBC and 2020 NBC Seismic Hazard Values
S(0.2,C) = 0.66
HWP = 0.41 kPa
9.23.13.1. Requirements for Low to Moderate Wind and Seismic Forces
Does the Article apply? Yes
9.23.13.2. Requirements for High Wind and Seismic Forces
Does the Article apply? No i
9.23.13.3. Requirements for Extreme Wind and Seismic Forces
Does the Article apply? No i
9.23.13.5. Braced Wall Panels in Braced Wall Bands
Is Sa(0.2) greater than 0.7 and less than 1.0? No
Is Sa(0.2) greater than or equal to 1.0 and less than 1.8kPa? No
Is HWP greater than or equal to 0.8 and less than 1.2 kPa? No
Table 9.23.13.5. Spacing and Dimensions of Braced Wall Bands and Braced Wall Panels
% braced walls - 3rd Floor -
% braced walls - 2nd Floor -
% braced walls - 1st Floor -
% braced walls - bsmt -
Maximum distance between centre lines of adjacent braced wall bands
measured from the furthest points between centres of the bands i m
Maximum distance between required braced wall panels measured from the
edges of the panels ) m
Maximum distance from the end of a braced wall band to the edge of the
closest required braced wall panel i 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 - mm
braced wall panel
Minimum length of individual braced wall panels 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 | mm
wall panel
9.23.13.6. Materials in Braced Wall Panels
Is Sa(0.2) less than or equal to 0.9? Yes
Stud spacing? 400 600
GWSB interior finish 12.7 15.9|mm
CSA 0325 sheathing W16 w24
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0SB O-1 and O-2 grades 11 12.5{mm Use OSB wall sheathing
Waferboard R-1 grade 9.5 12.5{mm
Plywood 11 12.5{mm
Diagonal lumber 17 17|mm
9.23.3.5. Fasteners for Sheathing or Subflooring
Does Table 9.23.3.5.-A govern design? Yes
Does Table 9.23.3.5.-B govern design? No
Does Table 9.23.3.5.-C govern design? No
Braced Wall Panel Type 2015 EWP600
9.23.6.1. Anchorage of Building Frames
Anchor bolt size 12.7 mm Sentence 9.23.6.1.(2) governs
Anchor bolt spacing 2.4 m
9.23.11.4. Joints in Top Plates

Top Plate Connections
1st Floor
2nd Floor

1 nail
1 nail

Supporting 1 floor
Supporting 0 floors

Using Table 9.23.11.4.-2015
Using Table 9.23.11.4.-2015

Scenario B - Post Public Review

2020 NBC and 2020 NBC Seismic Hazard Values

Smax =

Smax =

HWP =

S =
Construction =

0.60 Worst Case w = 122 m
0.44 Site Class C I = 13 m
0.41 kPa Stud spacing = 600 mm
1.48 kPa Stud Height = 24 m
Normal Eave-to-Ridge height = 22 m

9.23.13.1. Requirements for Low to Moderate Wind and Seismic Forces
Does the Article apply? Yes

9.23.13.2. Requirements for High Wind and Seismic Forces
Is the 1-in-50 HWP < 1.2 kPa? Yes
Is Smax < 2.6 for the Site Class Yes
Does the lowest exterior frame support less Yes Design to
than or equal to 2 floors of normal weight Article 9.23.13.4.-2020 t0 9.23.13.10.-2020
Does the lowest exterior frame support less N/A
than or equal to 1 floor of heavy weight

9.23.13.3. Requirements for Extreme Wind and Seismic Forces
Is Smax > 2.6? No
Is Smax > 0.47 for Site Cass C and the lowest exterior No Design to
frame wall supports more than 1 floor of heavy weight N/A
construction or is clad with masonry/stone veneer?

9.23.13.5. Braced Wall Panels in Braced Wall Bands
Maximum distance between centre lines of adjacent braced wall bands

. 10.6 m

measured from the furthest points between centres of the bands
Maximum distance between required braced wall panels measured from the 6.4 m
edges of the panels ’
Maximum distance from the end of a braced wall band to the edge of the o
closest required braced wall panel ’ 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 600 mm

braced wall panel
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Minimum length of individual braced wall panels panel not located at the end
of a braced wall band or braced wall panel located at the end of a braced wall 250 mm
band where the braced wall panel does not connect to an intersecting braced
wall panel
Minimum length of individual gypsum board-sheathed braced wall panels:
e gypsum board installed on both faces of braced wall panel 12 m
¢ gypsum board installed on one face of braced wall panel 2.4 m
Minimum length of individual lumber-sheathed braced wall panels: 1.2 m
Minimum total length of all braced wall panels in a braced wall band Per Article 9.23.13.7.
9.23.13.7. Braced Wall Panel Length
9.23.13.7.(3) WIND
I-w = I-uw X [Kexp X Kroof] X [KWspacing X KWnumber] X [Kgyp X Ksheath] > BWPmin
First Storey
Front to Back Direction (Exterior Left Side and Right Side)
Low = 1.9 m WSP-A
Kexp = 1 for suburban
Kroof = 0.74 for roof eave toridge of 2.2 m<3m
Kwspacing = 0.86 space between braced walls approx. 6.5 m
Kwnumber = 1.28 3 braced wall bands
Kayp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 1.55 m
Front to Back Direction (Interior Walls)
Low = 292 m GWB-A 5.84/2
Kexp = 1 for suburban
Kroof = 0.74 for roof eave toridge of 2.2 m<3m
Kwspacing = 0.86 space between braced walls approx. 6.5 m
Kwnumber = 1.28 3 braced wall bands
Kayp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 238 m Garage portion is WSP-A
Left to Right Direction (Exterior Back Wall)
Low = 1.9 m WSP-A
Kexp = 1 for suburban
Kroof = 0.74 for roof eave toridge of 2.2 m<3m
Kwspacing = 0.54 space between braced walls approx. 4 m (averaged)
Kwnumber = 1.38 4 braced wall bands
Kayp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 1.05 m
Left to Right Direction (Exterior Front Wall)
Low = 1m WSP-B
Kexp = 1 for suburban
Kroof = 0.74 for roof eave toridge of 2.2 m<3m
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Kwspacing = 0.54 space between braced walls approx. 4 m (averaged)

Kwnumber = 1.38 4 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 0.55 m

Left to Right Direction (Interior Garage Wall)

Low = 19m WSP-A
Kexp = 1 forsuburban
Kroof = 0.74 for roof eave to ridge of 2.2 m<3m
Kwspacing = 0.54 space between braced walls approx. 4 m (averaged)
Kwnumber = 1.38 4 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 1.05 m Can't be shrunk to this size because of 9.23.13.10.(4)

Basement Framed Walls
Front to Back Direction (Exterior Left Side and Right Side)

Low = 392 m WSP-A
Kexp = 1 forsuburban
Kroof = 0.89 for roof eave to ridge of 2.2 m<3m
Kwspacing = 0.86 space between braced walls approx. 6.5 m
Kwnumber = 1.28 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 3.84 m

Front to Back Direction (Interior Walls)

Low = 5.625 m GWB-A 11.25/2
Kexp = 1 for suburban
Kroof = 0.89 for roof eave to ridge of 2.2 m<3m
Kwspacing = 0.86 space between braced walls approx. 6.5 m
Kwnumber = 1.28 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 5.51 m The garage portion is constructed as a WSP-A

Left to Right Direction (Exterior Back Wall)

Low = 392 m WSP-A
Kexp = 1 forsuburban
Kroof = 0.89 for roof eave to ridge of 2.2 m<3m
Kwspacing = 0.54 space between braced walls approx. 4 m (averaged)
Kwnumber = 1.38 4 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 2.60 m

Left to Right Direction (Exterior Front Wall)

Ly = 2.06 m WSP-B
Kexp = 1 forsuburban
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Kroof = 0.89 for roof eave to ridge of 2.2 m<3m

Kwspacing = 0.54 space between braced walls approx. 4 m (averaged)
Kwnumber = 1.38 4 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 137 m

Left to Right Direction (Interior Garage Wall)

Low = 392 m WSP-A
Kexp = 1 for suburban
Kroof = 0.89 forroof eave to ridge of 2.2 m<3m
Kwspacing = 0.54 space between braced walls approx. 4 m (averaged)
Kwnumber = 1.38 4 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 260 m Can't be shrunk to this size because of 9.23.13.10.(4)
9.23.6.1. Anchorage of Building Frames
Is HWP greater than 1.2 kPa No If "No" to both then use Table 9.23.6.1.
Is Smax greater than 2.6? No Use 9.23.6.1.(2)(b)
From Table 9.23.6.1.
Framing Type Selected WSP-A
Anchor bolt size 12.7 mm
Anchor bolt spacing 0.8 m This Table was updated since PR
From Table 9.23.6.1.
Framing Type Selected WSP-A
Anchor bolt size 12.7 mm
Anchor bolt spacing 0.7 m
9.23.11.4. Joints in Top Plates

Is HWP less than or equal to 1.2 kPa Yes Use Table 9.23.11.4.-B
Is Smax for Site Class C less than or equal to 2.6 Yes Use Table 9.23.11.4.-A

Table 9.23.11.4.-A

<=0.6 Normal Weight
All floors 4 nails For BWB Spacing of 10.6m
2 nails For BWB Spacing of < 7.6m min. number of nails on each side of top plate

splice for BWB
Table 9.23.11.4.-B

0.4<and<0.5 Normal Weight
1st Floor 11 nails For BWB Spacing of 10.6m Wind Governs |
6 nails For BWB Spacing of < 7.6m
2nd Floor 9 nails For BWB Spacing of 10.6m
5 nails For BWB Spacing of < 7.6m
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Cost Differences - Ottawa - Energy Efficient Home (Intermittent Wood Sheathing)

Archetype Bungalow

No. Storeys = 15
Construction = Light
w= 122 m
I= 13 m
Stud spacing = 600 mm
Stud Height = 24 m
Eave-to-Ridge height = 22 m

Braced Wall Panel Difference

The Base Scenario and Scenario A produce the same Braced Wall Panel Lengths, Anchors, and Joint Splicing Results

Base Scenario: Existing NBC 2020 Scenario B: Updated Seismic Values and Updated Lateral Loads Provisions
Floor Level Braced Wall Panel Length] BWP Type| BWP Unit Cost BWP Cost Floor Level Braced Wall Panel Length] BWP Type] BWP Unit Cost [ BWP Cost,
BWP1 750 EXT-W26400-Energy $ 80.08 /m $ 60.06 BWP1 750 2020 WSP-B-Energy  $ 92.40 /m 3
BWP2 825 EXT-W26400-Energy $ 80.08 /m $ 66.07 BWP2 825 2020 WSP-B-Energy  $ 92.40 /m $
BWP3 1170 EXT-W26400-Energy $ 80.08 /m $ 93.70 BWP3 1170 2020 WSP-A-Energy  $ 87.05 /m $
BWP4 950 EXT-W26400-Energy $ 80.08 /m S 76.08 BWP4 950 2020 WSP-A-Energy  $ 87.05 /m S
BWP5 2300 EXT-W26400-Energy $ 80.08 /m $ 184.19 BWP5 2300 2020 WSP-A-Energy  $ 87.05 /m $
BWP6 600 EXT-W26400-Energy $ 80.08 /m $ 48.05 BWP6 600 2020 WSP-A-Energy  $ 87.05 /m $
Basement BWP7 1800 EXT-W26400-Energy $ 80.08 /m $ 144.15 Basement BWP7 1800 2020 WSP-A-Energy  $ 87.05 /m $
BWP8 600 EXT-W26400-Energy $ 80.08 /m $ 48.05 BWPS 600 2020 WSP-A-Energy  $ 87.05 /m $
BWP9 2300 EXT-W26400-Energy $ 80.08 /m $ 184.19 BWP9 2300 2020 WSP-A-Energy  $ 87.05 /m $
BWP10 600 EXT-W26400-Energy $ 80.08 /m $ 48.05 BWP10 600 2020 WSP-A-Energy  $ 87.05 /m $
BWP11 2250 EXT-W26400-Energy $ 80.08 /m $ 180.19 BWP11 2250 2020 WSP-A-Energy  $ 87.05 /m $
BWP12 950 EXT-W26400-Energy $ 80.08 /m $ 76.08 BWP12 950 2020 WSP-A-Energy  $ 87.05 /m $
BWP13 1200 INT-W26600-B $ 124.87 /m S 149.85 BWP13 1200 GWB-A Interior $ 81.17 /m S
BWP15 1200 INT-W26600-B $ 124.87 /m S 149.85 BWP15 1200 GWB-A Interior $ 81.17 /m S
BWP17 750 EXT-W26400-Energy $ 182.01 /m S 136.51 BWP17 750 2020 WSP-B-Energy $ 92.40 /m 5
BWP19 600 EXT-W26400-Energy $ 182.01 /m S 109.20 BWP19 600 2020 WSP-B-Energy $ 92.40 /m S
BWP20 600 EXT-W26400-Energy $ 182.01 /m S 109.20 BWP20 600 2020 WSP-A-Energy $ 197.83 /m 5
BWP21 750 EXT-W26400-Energy $ 182.01 /m S 136.51 BWP21 750 2020 WSP-A-Energy $ 197.83 /m 5
BWP22 775 EXT-W26400-Energy $ 182.01 /m S 141.06 BWP22 775 2020 WSP-A-Energy $ 197.83 /m 5
BWP23 600 EXT-W26400-Energy $ 182.01 /m S 109.20 BWP23 600 2020 WSP-A-Energy $ 197.83 /m S
BWP24 600 EXT-W26400-Energy $ 182.01 /m S 109.20 BWP24 600 2020 WSP-A-Energy $ 197.83 /m 5
BWP25 600 EXT-W26400-Energy $ 182.01 /m S 109.20 BWP25 600 2020 WSP-A-Energy $ 197.83 /m 5
BWP26 600 EXT-W26400-Energy $ 182.01 /m S 109.20 BWP26 600 2020 WSP-A-Energy $ 197.83 /m 5
1st Floor BWP27 600 EXT-W26400-Energy $ 182.01 /m S 109.20 1st Floor BWP27 600 2020 WSP-A-Energy $ 197.83 /m S
BWP28 940 EXT-W26400-Energy $ 182.01 /m S 171.09 BWP28 940 2020 WSP-A-Energy $ 197.83 /m 5
BWP29 600 EXT-W26400-Energy $ 182.01 /m S 109.20 BWP29 600 2020 WSP-A-Energy $ 197.83 /m 5
BWP30 600 EXT-W26400-Energy $ 182.01 /m S 109.20 BWP30 600 2020 WSP-A-Energy $ 197.83 /m S
BWP31 2740 EXT-W26400-Energy $ 182.01 /m S 498.70 BWP31 2740 2020 WSP-A-Energy $ 197.83 /m 5
BWP32 600 EXT-W26400-Energy $ 182.01 /m S 109.20 BWP32 600 2020 WSP-A-Energy $ 197.83 /m 5 b
BWP33 2420 EXT-W26400-Energy $ 182.01 /m S 440.46 BWP33 2420 2020 WSP-A-Energy $ 197.83 /m 5 478.75
BWP34 775 EXT-W26400-Energy $ 182.01 /m S 141.06 BWP34 775 2020 WSP-A-Energy $ 197.83 /m S
BWP35 1200 INT-W26600 $ 116.08 /m S 139.30 BWP35 1200 GWB-A Interior $ 81.17 /m 5
BWP36 1200 INT-W26600 $ 116.08 /m S 139.30 BWP36 1200 GWB-A Interior $ 81.17 /m S
1st Flr Extra 11 mm OSB 0 Extra11 mm OSB $ 30.70 /m S - 1st FIr Extra 11 mm OSB 0 ExtrallmmOSB $ 30.70 /m 5
Basement Extra 11 mm OSB 0 Extra11 mm OSB $ 30.70 /m S - Basement Extra 11 mm OSB 3656 Extra1llmmOSB $ 30.70 /m 5
All Flrs Extra 12.7 Gypsum 0 Extra Gypsum Board $ 34.92 /m S - All Flrs Extra 12.7 Gypsum 4800 Extra Gypsum Board $ 3492 /m S J
$  4,544.55 $ 4,846.61
Cost Increase of Scenario B (PCF 1475) relative to Base Scenario (Existing Code) S 302.06
Percent Cost Increase of Scenario B relative to Base Scenario 6.6%
Anchor Bolts Difference
Base Scenario: 2015 NBC and 2015 NBC Sa(0.2) Scenario B: Updated Seismic Values and Updated Lateral Loads Provisions
Spacing (mm) Number Unit Cost Cost Spacing (mm) Number Unit Cost Cost
1/2" dia. Anchor 2400 38| $ 6.13 Ea. S 232.94 500 41| S 6.13 |Ea. S 251.33
Top Plate Splice Fasteners
Base Scenario: 2015 NBC and 2015 NBC Sa(0.2) Scenario B: Updated Seismic Values and Updated Lateral Loads Provisions
No. Locations No. Fasteners Total| Costper[  Total Cost No. Locations] No. Fasteners| Total Fasteners| Cost per| Total Cost
1st Floor Framing 15 2 30{$ 0.10(S 3.00 15 12 180 $ 010 S 18.00
2nd Floor Framing 21 2 42($ 0.10](S 4.20 21 10 210 $ 010 $ 21.00
72 S 7.20 390 39.00
| Base Case Total Cost [ S 4,784.69] Scenario B Total Cost 5,136.94
Total Percent Increase Relative to Base Case (Existing Code) 7.4%)
Average Cost of Bungalow Construction in Ottawa Total Percent Increase Relative to Scenario A (Updated Seismic Values) 7.4%)
$ 312,015.00 CAD
Based on Altus Group - 2022 Canadian Cost Guide | Percent Increase from Base Case Home Construction 0.11%|
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Code Analysis - Ottawa - Energy Efficient Home (Intermittent Wood Sheathing)

Archetype

No. Storeys =
Construction =

W=

| =

Stud spacing =

Stud Height =
Eave-to-Ridge height =

Bungalow
1.5
Light
122 m
13 m
600 mm
24 m
22 m

Base Scenario

2015 NBC and 2015 NBC Seismic Hazard Values

Sa(0.2) = 0.439
HWP = 0.41 kPa

9.23.13.1. Requirements for Low to Moderate Wind and Seismic Forces

Does the Article apply? Yes
9.23.13.2. Requirements for High Wind and Seismic Forces

Does the Article apply? No i
9.23.13.3. Requirements for Extreme Wind and Seismic Forces

Does the Article apply? No i
9.23.13.5. Braced Wall Panels in Braced Wall Bands

Is Sa(0.2) greater than 0.7 and less than 1.0?
Is Sa(0.2) greater than or equal to 1.0 and less than 1.8kPa?
Is HWP greater than or equal to 0.8 and less than 1.2 kPa?

No
No
No

Table 9.23.13.5.

Spacing and Dimensions of Braced Wall Bands and Braced Wall Panels
% braced walls - 3rd Floor

% braced walls - 2nd Floor

% braced walls - 1st Floor

% braced walls - bsmt

Maximum distance between centre lines of adjacent braced wall bands
measured from the furthest points between centres of the bands

Maximum distance between required braced wall panels measured from the
edges of the panels

Maximum distance from the end of a braced wall band to the edge of the
closest required braced wall panel

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

Minimum length of individual braced wall panels 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

9.23.13.6.

Materials in Braced Wall Panels

Is Sa(0.2) less than or equal to 0.9? Yes

Stud spacing? 400 600
GWSB interior finish 12.7 15.9|mm
CSA 0325 sheathing w16 w24

OSB O-1 and O-2 grades 11 12.5{mm
Waferboard R-1 grade 9.5 12.5{mm
Plywood 11 12.5|mm
Diagonal lumber 17 17|{mm

PCFs 1475 and 1775 on Lateral Loads
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9.23.3.5. Fasteners for Sheathing or Subflooring

Does Table 9.23.3.5.-A govern design? Yes

Does Table 9.23.3.5.-B govern design? No

Does Table 9.23.3.5.-C govern design? No

Braced Wall Panel Type 2015 EWP600
9.23.6.1. Anchorage of Building Frames

Anchor bolt size 12.7 mm Sentence 9.23.6.1.(2) governs

Anchor bolt spacing 24 m
9.23.11.4. Joints in Top Plates

Top Plate Connections

1st Floor 1 nails Supporting 1 floor
2nd Floor 1 nails Supporting O floors
Scenario A:
2015 NBC and 2020 NBC Seismic Hazard Values
(0.2, C) = 0.66
HWP = 0.41 kPa

9.23.13.1. Requirements for Low to Moderate Wind and Seismic Forces

Does the Article apply? Yes
9.23.13.2. Requirements for High Wind and Seismic Forces

Does the Article apply? No i
9.23.13.3. Requirements for Extreme Wind and Seismic Forces

Does the Article apply? No i
9.23.13.5. Braced Wall Panels in Braced Wall Bands

Is Sa(0.2) greater than 0.7 and less than 1.0?
Is Sa(0.2) greater than or equal to 1.0 and less than 1.8kPa?
Is HWP greater than or equal to 0.8 and less than 1.2 kPa?

No
No
No

Table 9.23.13.5.

Spacing and Dimensions of Braced Wall Bands and Braced Wall Panels
% braced walls - 3rd Floor

% braced walls - 2nd Floor

% braced walls - 1st Floor

% braced walls - bsmt

Maximum distance between centre lines of adjacent braced wall bands

measured from the furthest points between centres of the bands ) m
Maximum distance between required braced wall panels measured from the
edges of the panels m
Maximum distance from the end of a braced wall band to the edge of the
closest required braced wall panel ) 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 - mm
braced wall panel
Minimum length of individual braced wall panels panel not located at the end
of a braced wall band or braced wall panel located at the end of a braced wall
. . - mm
band where the braced wall panel does not connect to an intersecting braced
wall panel
9.23.13.6. Materials in Braced Wall Panels
Is Sa(0.2) less than or equal to 0.9? Yes
Stud spacing? 400 600
GWSB interior finish 12.7 15.9|mm
CSA 0325 sheathing W16 W24
0SB 0-1 and 0-2 grades 11 12.5|mm Use OSB wall sheathing

PCFs 1475 and 1775 on Lateral Loads
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Waferboard R-1 grade 9.5 12.5{mm
Plywood 11 12.5|mm
Diagonal lumber 17 17|{mm
9.23.3.5. Fasteners for Sheathing or Subflooring
Does Table 9.23.3.5.-A govern design? Yes
Does Table 9.23.3.5.-B govern design? No
Does Table 9.23.3.5.-C govern design? No
Braced Wall Panel Type 2015 EWP600
9.23.6.1. Anchorage of Building Frames
Anchor bolt size 12.7 mm Sentence 9.23.6.1.(2) governs
Anchor bolt spacing 2.4 m
9.23.11.4. Joints in Top Plates
Top Plate Connections
1st Floor 1 nail Supporting 1 floor Using Table 9.23.11.4.-2015
2nd Floor 1 nail Supporting O floors Using Table 9.23.11.4.-2015

Scenario B - Post Public Review

2020 NBC and 2020 NBC Seismic Hazard Values

Smax = 0.60 Worst Case w = 122 m
Smax = 0.44 Site Class C | = 13 m
HWP = 0.41 kPa Stud spacing = 600 mm
S= 1.48 kPa Stud Height = 24 m
Construction = Normal Eave-to-Ridge height = 22 m

9.23.13.1. Requirements for Low to Moderate Wind and Seismic Forces
Does the Article apply? Yes

9.23.13.2. Requirements for High Wind and Seismic Forces
Is the 1-in-50 HWP < 1.2 kPa? Yes

Is Smax < 2.6 for the Site Class Yes
Does the lowest exterior frame support less Yes Design to

than or equal to 2 floors of normal weight Article 9.23.13.4.-2020 to 9.23.13.10.-2020
Does the lowest exterior frame support less N/A
than or equal to 1 floor of heavy weight

9.23.13.3. Requirements for Extreme Wind and Seismic Forces
Is Smax > 2.6? No
Is Smax > 0.47 for Site Cass C and the lowest exterior No Design to
frame wall supports more than 1 floor of heavy weight N/A
construction or is clad with masonry/stone veneer?

9.23.13.5. Braced Wall Panels in Braced Wall Bands

Maximum distance between centre lines of adjacent braced wall bands

. 10.6 m
measured from the furthest points between centres of the bands

Maximum distance between required braced wall panels measured from the

edges of the panels 4 m

Maximum distance from the end of a braced wall band to the edge of the

. 2.4 m
closest required braced wall panel

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 600 mm
braced wall panel
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Minimum length of individual braced wall panels panel not located at the end
of a braced wall band or braced wall panel located at the end of a braced wall 220
band where the braced wall panel does not connect to an intersecting braced mm
wall panel
Minimum length of individual gypsum board-sheathed braced wall panels:
¢ gypsum board installed on both faces of braced wall panel 12 m
¢ gypsum board installed on one face of braced wall panel 2.4 m
Minimum length of individual lumber-sheathed braced wall panels: 1.2 m
Minimum total length of all braced wall panels in a braced wall band Per Article 9.23.13.7.
9.23.13.7. Braced Wall Panel Length
9.23.13.7.(3) WIND
I-w = I-uw X [Kexp X Kroof] X [KWSpacing X KWnumber] X [Kgyp X Ksheath] > BWPmin
First Storey
Front to Back Direction (Exterior Left Side and Right Side)
Low = 1.9 m WSP-A
Kexp = 1 for suburban
Kroof = 0.74 for roof eave to ridge of 2.2 m<3 m
Kwspacing = 0.86 space between braced walls approx. 6.5 m
Kwnumber = 1.28 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1.15 walls are not continuously wood sheathed
L, = 1.78 m
Front to Back Direction (Interior Walls)
Liw = 292 m GWB-A 5.84/2
Kexp = 1 for suburban
Kroof = 0.74 forroof eave toridge of 2.2 m<3m
Kwspacing = 0.86 space between braced walls approx. 6.5 m
Kwnumber = 1.28 3 braced wall bands
Kayp = 1 walls are sheathing on the interior with gypsum
Keheath = 1 walls are continuously wood sheathed
L, = 238 m Garage portion is WSP-A
Left to Right Direction (Exterior Back Wall)
Low = 1.9 m WSP-A
Kexp = 1 for suburban
Kroof = 0.74 for roof eave to ridge of 2.2 m<3 m
Kwspacing = 0.54 space between braced walls approx. 4 m (averaged)
Kwnumber = 1.38 4 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1.15 walls are not continuously wood sheathed
L, = 1.20 m
Left to Right Direction (Exterior Front Wall)
Ly = 1m WSP-B
Kexp = 1 for suburban
Kroof = 0.74 forroof eave toridge of 2.2 m<3m
Kwspacing = 0.54 space between braced walls approx. 4 m (averaged)
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Kwnumber = 1.38 4 braced wall bands

Kayp = 1 walls are sheathing on the interior with gypsum
Keheath = 1.15 walls are not continuously wood sheathed
L, = 0.63 m

Left to Right Direction (Interior Garage Wall)

Low = 1.9 m WSP-A

Kexp = 1 for suburban

Kroof = 0.74 for roof eave to ridge of 2.2 m<3 m
Kwspacing = 0.54 space between braced walls approx. 4 m (averaged)
Kwnumber = 1.38 4 braced wall bands

Keyp = 1 walls are sheathing on the interior with gypsum

Ksheath = 1 walls are continuously wood sheathed
L, = 1.05 m Can't be shrunk to this size because of 9.23.13.10.(4)

Basement Framed Walls
Front to Back Direction (Exterior Left Side and Right Side)

Low = 392 m WSP-A
Kexp = 1 for suburban
Kroof = 0.89 forroof eave toridge of 2.2 m<3m
Kwspacing = 0.86 space between braced walls approx. 6.5 m
Kwnumber = 1.28 3 braced wall bands
Kayp = 1 walls are sheathing on the interior with gypsum
Keheath = 1.15 walls are not continuously wood sheathed
L, = 4.42 m

Front to Back Direction (Interior Walls)

Lyw = 5.625 m GWB-A 11.25/2
Kexp = 1 for suburban
Kroof = 0.89 for roof eave to ridge of 2.2 m<3 m
Kwspacing = 0.86 space between braced walls approx. 6.5 m
Kwnumber = 1.28 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 551 m The garage portion is constructed as a WSP-A

Left to Right Direction (Exterior Back Wall)

Low = 392 m WSP-A
Kexp = 1 for suburban
Kroof = 0.89 forroof eave toridge of 2.2 m<3m
Kwspacing = 0.54 space between braced walls approx. 4 m (averaged)
Kwnumber = 1.38 4 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Keheath = 1.15 walls are not continuously wood sheathed
L, = 2.99 m

Left to Right Direction (Exterior Front Wall)

Lyw = 2.06 m WSP-B
Kexp = 1 for suburban
Kroof = 0.89 for roof eave to ridge of 2.2 m<3 m
Kwspacing = 0.54 space between braced walls approx. 4 m (averaged)
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Kwnumber = 1.38 4 braced wall bands

Kayp = 1 walls are sheathing on the interior with gypsum
Keheath = 1.15 walls are not continuously wood sheathed
L, = 1.57 m

Left to Right Direction (Interior Garage Wall)

Lyw = 3.92m WSP-A
Kexp = 1 for suburban
Kroof = 0.89 for roof eave to ridge of 2.2 m<3 m
Kwspacing = 0.54 space between braced walls approx. 4 m (averaged)
Kwnumber = 1.38 4 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 2.60 m Can't be shrunk to this size because of 9.23.13.10.(4)
9.23.6.1. Anchorage of Building Frames
Is HWP greater than 1.2 kPa No If "No" to both then use Table 9.23.6.1.
Is Smax greater than 2.6? No Use 9.23.6.1.(2)(b)

From Table 9.23.6.1.

Framing Type Selected WSP-A

Anchor bolt size 12.7 mm
Anchor bolt spacing 0.8 m This Table was updated since PR

From Table 9.23.6.1.
Framing Type Selected WSP-A

Anchor bolt size 12.7 mm
Anchor bolt spacing 0.7 m
9.23.11.4. Joints in Top Plates
Is HWP less than or equal to 1.2 kPa Yes Use Table 9.23.11.4.-B
Is Smax for Site Class C less than or equal to 2.6 Yes Use Table 9.23.11.4.-A

Table 9.23.11.4.-A

<=0.6 Normal Weight
All floors 4 nails For BWB Spacing of 10.6m min. number of nails on each side of top plate
2 nails For BWB Spacing of < 7.6m splice for BWB

Table 9.23.11.4.-B

0.4<and<0.5 Normal Weight
1st Floor 11 nails For BWB Spacing of 10.6m Wind Governs |
6 nails For BWB Spacing of < 7.6m
2nd Floor 9 nails For BWB Spacing of 10.6m
5 nails For BWB Spacing of < 7.6m
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Cost Differences - Montreal comparing to Base Case
Archetype Bungalow

No. Storeys = 15
Construction = Light
122 m
13 m
Stud spacing = 600 mm
Stud Height = 24 m
Eave-to-Ridge height = 22 m
Braced Wall Panel Difference
Base Scenario: Existing NBC 2020 Scenario B: Updated Seismic Values and Updated Lateral Loads Provisions
Floor Level Braced Wall Panel Length] BWP Type| BWP Unit Cost BWP Cost Floor Level Braced Wall Panel Length] BWP Type] BWP Unit Cost [ BWP Cost,
BWP1 750 EXT-W26400-9.50SB $ 65.86 /m S 49.40 BWP1 750 2020 WSP-C  $ 73.93 /m 5 55.44
BWP2 875 EXT-W26400-9.50SB $ 65.86 /m S 57.63 BWP2 875 2020 WSP-C  $ 73.93 /m 5 64.68
BWP3 875 EXT-W26400-9.50SB $ 65.86 /m S 57.63 BWP3 875 2020 WSP-A S 65.86 /m S 57.63
BWP4 950 EXT-W26400-9.50SB $ 65.86 /m S 62.57 BWP4 950 2020 WSP-A S 65.86 /m 5 62.57
BWP5 2625 EXT-W26400-9.50SB $ 65.86 /m S 172.89 BWPS5 2625 2020 WSP-A S 65.86 /m 5 172.89
BWP6 600 EXT-W26400-9.50SB $ 65.86 /m S 39.52 BWP6 600 2020 WSP-A S 65.86 /m 5 39.52
BWP7 2075 EXT-W26400-9.50SB $ 65.86 /m S 136.66 BWP7 2075 2020 WSP-A S 65.86 /m S 136.66
Basement Basement
BWP8 850 EXT-W26400-9.50SB $ 65.86 /m S 55.98 BWP8 850 2020 WSP-A S 65.86 /m 5 55.98
BWP9 975 EXT-W26400-9.50SB $ 65.86 /m S 64.22 BWP9 975 2020 WSP-A S 65.86 /m S 64.22
BWP10 600 EXT-W26400-9.50SB $ 65.86 /m S 39.52 BWP10 600 2020 WSP-A S 65.86 /m 5 39.52
BWP11 2250 EXT-W26400-9.50SB $ 65.86 /m S 148.19 BWP11 2250 2020 WSP-A S 65.86 /m 5 148.19
BWP12 1275 EXT-W26400-9.50SB $ 65.86 /m S 83.97 BWP12 1275 2020 WSP-A S 65.86 /m 5 83.97
BWP13 1200 INT-W26600-B $ 124.87 /m S 149.85 BWP13 1200 GWB-B Interior $ 95.53 /m S 114.64
BWP15 1200 INT-W26600-B $ 124.87 /m S 149.85 BWP15 1200 GWB-B Interior $ 95.53 /m S 114.64
BWP17 750 EXT-W26400-9.50SB $ 149.69 /m S 112.26 BWP17 750 2020 WSP-B $ 161.84 /m 5 121.38
BWP19 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81 BWP19 600 2020 WSP-B $ 161.84 /m S 97.11
BWP20 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81 BWP20 600 2020 WSP-A S 149.69 /m 5 89.81
BWP21 820 EXT-W26400-9.50SB $ 149.69 /m S 122.74 BWP21 820 2020 WSP-A S 149.69 /m 5 122.74
BWP22 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81 BWP22 600 2020 WSP-A S 149.69 /m 5 89.81
BWP23 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81 BWP23 600 2020 WSP-A S 149.69 /m S 89.81
BWP24 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81 BWP24 600 2020 WSP-A S 149.69 /m 5 89.81
BWP25 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81 BWP25 600 2020 WSP-A S 149.69 /m 5 89.81
BWP26 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81 BWP26 600 2020 WSP-A S 149.69 /m 5 89.81
1st Floor BWP27 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81 1st Floor BWP27 600 2020 WSP-A $ 149.69 /m S 89.81
BWP28 2265 EXT-W26400-9.50SB $ 149.69 /m S 339.04 BWP28 2265 2020 WSP-A S 149.69 /m 5 339.04
BWP29 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81 BWP29 600 2020 WSP-A S 149.69 /m 5 89.81
BWP30 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81 BWP30 600 2020 WSP-A S 149.69 /m S 89.81
BWP31 2615 EXT-W26400-9.50SB $ 149.69 /m S 391.43 BWP31 2615 2020 WSP-A S 149.69 /m 5 391.43
BWP32 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81 BWP32 600 2020 WSP-A S 149.69 /m 5 89.81
BWP33 2420 EXT-W26400-9.50SB $ 149.69 /m S 362.24 BWP33 2420 2020 WSP-A S 149.69 /m 5 362.24
BWP34 775 EXT-W26400-9.50SB $ 149.69 /m S 116.01 BWP34 775 2020 WSP-A S 149.69 /m S 116.01
BWP35 1200 INT-W26600 $ 116.08 /m S 139.30 BWP35 1200 GWB-A Interior $ 81.17 /m 5 97.40
BWP36 1200 INT-W26600 $ 116.08 /m S 139.30 BWP36 1200 GWB-A Interior $ 81.17 /m S 97.40
1st FIr Extra 11 mm OSB 0 Extra11 mm OSB $ 30.70 /m S - 1st FIr Extra 11 mm OSB 2495 ExtrallmmOSB $ 30.70 /m 5 76.59
Basement Extra 11 mm OSB 0 Extra11 mm OSB $ 30.70 /m S - Basement Extra 11 mm OSB 0 Extra1llmmOSB $ 30.70 /m 5 -
All Flrs Extra 12.7 Gypsum 0 Extra Gypsum Board $ 3492 /m S - All Flrs Extra 12.7 Gypsum 4800 Extra Gypsum Board $ 3492 /m S 167.61
$ 3,978.11 $ 4,097.61
Cost Increase of Scenario B (PCF 1475) relative to Base Scenario (Existing Code) S 119.50
Percent Cost Increase of Scenario B relative to Base Scenario 3.0%
Anchor Bolts Difference
Base Scenario: 2015 NBC and 2015 NBC Sa(0.2) Scenario B: Updated Seismic Values and Updated Lateral Loads Provisions
Spacing (mm) Number Unit Cost Cost Spacing (mm) Number Unit Cost Cost
1/2" dia. Anchor 2400 38| $ 6.13 Ea. S 232.94 500 54 $ 6.13 |Ea. S 331.02
Top Plate Splice Fasteners
Base Scenario: 2015 NBC and 2015 NBC Sa(0.2) Scenario B: Updated Seismic Values and Updated Lateral Loads Provisions
No. Locations No. Fasteners Total| Costper[  Total Cost No. Locations] No. Fasteners| Total Fasteners| Cost per| Total Cost
1st Floor Framing 15 2 30{$ 0.10(S 3.00 15 10 150 $ 0.10 $ 15.00
2nd Floor Framing 21 2 42($ 0.10](S 4.20 21 8 168 $ 010 S 16.80
72 S 7.20 318 31.80
Base Case Total Cost [$ 4218.25] Scenario B Total Cost 4,460.43
Total Percent Increase Relative to Base Case (Existing Code) 5.7%|
Cost of Housing Construction in Montreal
$ 302,560.00 CAD
Based on Altus Group - 2022 Canadian Cost Guide Percent Increase from Base Case Home Construction 0.08%|
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Cost Differences - Montreal comparing to Scenario A
Archetype Bungalow

No. Storeys = 1.5
Construction = Light
w= 122 m
I= 13m
Stud spacing = 600 mm
Stud Height = 24 m
Eave-to-Ridge height = 22m

Braced Wall Panel Difference

Scenario A: NBC 2020 Provisions with Updated Seismic Hazard Values io B: Updated Seismic Values and Updated Lateral Loads Pre
|Floor Level Braced Wall Panel Leng1h| BWP Type| BWP Unit Cost BWP Cost| Floor Level Braced Wall Panel Length| BWP Type| BWP Unit Cost
BWP1 750 2015 WSP-2 $ 7136 /m S 53.52 BWP1 750 2020 WSP-C S 73.93 /m S
BWP2 600 2015 WSP-2 $ 7136 /m S 42.81 BWP2 875 2020 WSP-C S 73.93 /m S
275 EXT-W26400-9.50SB $ 65.86 /m S 18.11 S
BWP3 600 2015 WSP-2 $ 7136 /m S 42.81 BWP3 875 2020 WSP-A $ 65.86 /m S
275 EXT-W26400-9.50SB $ 65.86 /m S 18.11 S
BWP4 950 2015 WSP-2 $ 7136 /m S 67.79 BWP4 950 2020 WSP-A $ 65.86 /m S
BWP5 600 2015 WSP-2 $ 7136 /m S 42.81 BWP5 2625 2020 WSP-A $ 65.86 /m S
2025 EXT-W26400-9.50SB $ 65.86 /m S 133.37 S
BWP6 600 2015 WSP-2 $ 7136 /m S 42.81 BWP6 600 2020 WSP-A $ 65.86 /m S
BWP7 2075 2015 WSP-2 $ 7136 /m S 148.07 BWP7 2075 2020 WSP-A $ 65.86 /m S
Basement BWP8 600 2015 WSP-2 $ 7136 /m S 42.81 Basement BWP8 850 2020 WSP-A $ 65.86 /m S
250 EXT-W26400-9.50SB $ 65.86 /m S 16.47 S
BWP9 975 2015 WSP-2 $ 7136 /m S 69.57 BWP9 975 2020 WSP-A $ 65.86 /m S
BWP10 600 2015 WSP-2 $ 7136 /m S 42.81 BWP10 600 2020 WSP-A $ 65.86 /m S
BWP11 2250 2015 WSP-2 $ 7136 /m s 160.55 BWP11 2250 2020 WSP-A $ 65.86 /m S
BWP12 950 2015 WSP-2 $ 7136 /m S 67.79 BWP12 1275 2020 WSP-A $ 65.86 /m S
325 EXT-W26400-9.50SB $ 65.86 /m S 21.41 S
BWP13 840 2015 WSP-3a-Interior $  157.62 /m S 132.40 BWP13 1200 GWB-B Interior $ 95.53 /m S
360 INT-W26600 $ 116.08 /m S 41.79 S
BWP15 600 2015 WSP-3a-Interior S 157.62 /m S 94.57 BWP15 1200 GWB-B Interior $ 95.53 /m S
600 INT-W26600 $  116.08 /m $ 69.65 S
BWP17 750 2015WSP-2 $  162.18 /m S 121.63 BWP17 750 2020 WSP-B $ 161.84 /m S
BWP18 750 EXT-W26400-9.50SB $  149.69 /m S 112.26 BWP18 0 S
S - 750 EXT-W26400-9.50SB $ 149.69 /m S
BWP19 600 2015WSP-2 $  162.18 /m S 97.31 BWP19 600 2020 WSP-B $ 161.84 /m S
BWP20 600 2015WSP-2 S 162.18 /m S 97.31 BWP20 600 2020 WSP-A $ 149.69 /m S
BWP21 950 2015WSP-2 $  162.18 /m S 154.07 BWP21 820 2020 WSP-A S 149.69 /m S
S - 130 EXT-W26400-9.50SB $ 149.69 /m S
BWP22 600 2015WSP-2 $  162.18 /m S 97.31 BWP22 600 2020 WSP-A S 149.69 /m S
BWP23 600 2015WSP-2 $  162.18 /m S 97.31 BWP23 600 2020 WSP-A S 149.69 /m S
BWP24 2075 2015WSP-2 S 162.18 /m S 336.51 BWP24 600 2020 WSP-A S 149.69 /m S
S - 1475 EXT-W26400-9.50SB $ 149.69 /m S
BWP25 600 2015WSP-2 $  162.18 /m S 97.31 BWP25 600 2020 WSP-A S 149.69 /m S
BWP26 1530 2015WSP-2 S 162.18 /m S 248.13 BWP26 600 2020 WSP-A $ 149.69 /m S
1st Floor S - 1st Floor 930 EXT-W26400-9.50SB $ 149.69 /m S
BWP27 600 2015WSP-2 $  162.18 /m S 97.31 BWP27 600 2020 WSP-A S 149.69 /m S
BWP28 940 2015WSP-2 $  162.18 /m S 152.44 BWP28 2265 2020 WSP-A S 149.69 /m S
1325 EXT-W26400-9.50SB $  149.69 /m s 198.33 S
BWP29 600 2015WSP-2 $  162.18 /m S 97.31 BWP29 600 2020 WSP-A S 149.69 /m S
BWP30 600 2015WSP-2 $  162.18 /m S 97.31 BWP30 600 2020 WSP-A $ 149.69 /m S
BWP31 940 2015WSP-2 $  162.18 /m S 152.44 BWP31 2615 2020 WSP-A $ 149.69 /m S
1675 EXT-W26400-9.50SB $  149.69 /m S 250.72 S
BWP32 600 2015WSP-2 S 162.18 /m S 97.31 BWP32 600 2020 WSP-A S 149.69 /m S
BWP33 2420 2015WSP-2 S 162.18 /m S 392.46 BWP33 2420 2020 WSP-A S 149.69 /m S
BWP34 775 2015WSP-2 $  162.18 /m S 125.69 BWP34 775 2020 WSP-A $ 149.69 /m S
BWP35 1200 2015 WSP-3a-Interior S  157.62 /m S 189.15 BWP35 1200 GWB-A Interior $ 81.17 /m S
BWP36 1340 2015 WSP-3a-Interior $  157.62 /m S 211.22 BWP36 1200 GWB-A Interior $ 81.17 /m S
140 INT-W26400 $ 128.63 /m S
1st FIr Extra 11 mm OSB 1922 Extra 11 mm OSB $ 30.70 /m $ 59.00 1st Fr Extra 11 mm OSB 2495 Extra 11 mm OSB $ 30.70 /m $
Basement Extra 11 mm OSB 3516 Extra 11 mm OSB $ 30.70 /m $ 107.93 Basement Extra 11 mm OSB 0 Extra 11 mm OSB $ 30.70 /m $
All Frs Extra 12.7 Gypsum 0 Extra Gypsum Board $ 34.92 /m $ - All FIrs Extra 12.7 Gypsum 4800 Extra Gypsum Board $ 34.92 /m S
$ 5,057.80 $
| Cost Increase of Scenario B (PCF 1475) relative to Base Scenario (Existing Code) |-$ 450.47 |
| Percent Cost Increase of Scenario B relative to Base Scenario -8.9%|

Anchor Bolts Difference

Scenario A: NBC 2020

with Updated Seismic Hazard Values

Spacing (mm)l Numberl Unit Cost | Cost|
1/2" dia. Anchor 2400] 3] s 6.13 Ea. [s 23204
Top Plate Splice Fasteners L
Scenario A: NBC 2020 Provisions with Updated Seismic Hazard Values
No. Locations| No. Fasteners] Total] Costper]  Total Cost|
1st Floor Framing| 15 10 150 $ 010 (S 15.00
2nd Floor Framing| 21 4 84 S 010]|$ 8.40
[ 234 3 23.40
| Base Case Total Cost [s 5314.14]

Cost of Housing Construction in Montreal
$ 302,560.00 CAD
Based on Altus Group - 2022 Canadian Cost Guide

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis

Scenario B: Updated Seismic Values and Updated Lateral Loads Provisions

Spacing (mm)| Numberl Unit Cost | Cost

500 s4] S 6.13 [Ea. [s 331.02

Scenario B: Updated Seismic Values and Updated Lateral Loads Provisions

1st Floor Framing
2nd Floor Framing

No. Locations] No. Fasteners| Total Fasteners| Cost per| Total Cost
15 10 150 $ 010 $ 15.00
21 8 168 $ 010 $ 16.80

[ 318] [s 31.80

Scenario B Total Cost ['s 4,970.15 |

Total Percent Increase Relative to Scenario A (Updated Seismic Values) | -6.5%|

Percent Cost Increase from Scenario A Constructed Home

-0.11%|
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Code Analysis - Montreal

Archetype Bungalow
No. Storeys =
Construction =

w=
| =

Stud spacing =
Stud Height =
Eave-to-Ridge height =

1.5
Light
122 m

13 m
600 mm

24 m

22 m

Base Scenario

2015 NBC and 2015 NBC Seismic Hazard Values

Sa(0.2) = 0.595
HWP = 0.42 kPa

9.23.13.1. Requirements for Low to Moderate Wind and Seismic Forces

Does the Article apply? Yes
9.23.13.2. Requirements for High Wind and Seismic Forces

Does the Article apply? No )
9.23.13.3. Requirements for Extreme Wind and Seismic Forces

Does the Article apply? No )
9.23.13.5. Braced Wall Panels in Braced Wall Bands

Is Sa(0.2) greater than 0.7 and less than 1.0?
Is Sa(0.2) greater than or equal to 1.0 and less than 1.8kPa?
Is HWP greater than or equal to 0.8 and less than 1.2 kPa?

No
No
No

Table 9.23.13.5.

Spacing and Dimensions of Braced Wall Bands and Braced Wall Panels
% braced walls - 3rd Floor

% braced walls - 2nd Floor

% braced walls - 1st Floor

% braced walls - bsmt

Maximum distance between centre lines of adjacent braced wall bands
measured from the furthest points between centres of the bands

Maximum distance between required braced wall panels measured from the
edges of the panels

Maximum distance from the end of a braced wall band to the edge of the
closest required braced wall panel

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

Minimum length of individual braced wall panels 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

9.23.13.6. Materials in Braced Wall Panels
Is Sa(0.2) less than or equal to 0.9? Yes
Stud spacing? 400 600
GWSB interior finish 12.7 15.9mm
CSA 0325 sheathing W16 W24 Use OSB wall sheathing
0SB 0-1 and 0O-2 grades 11 12.5(mm
Waferboard R-1 grade 9.5 12.5|mm
Plywood 11 12.5(mm
Diagonal lumber 17 17{mm
9.23.3.5. Fasteners for Sheathing or Subflooring
Does Table 9.23.3.5.-A govern design? Yes
Does Table 9.23.3.5.-B govern design? No
Does Table 9.23.3.5.-C govern design? No
Braced Wall Panel Type 2015 EWP600
9.23.6.1. Anchorage of Building Frames
Sa(0.2)<0.7
Anchor bolt size 12.7 mm Sentence 9.23.6.1.(2) governs
Anchor bolt spacing 24 m
9.23.11.4. Joints in Top Plates

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis
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Sa(0.2)<0.7

Top Plate Connections

1st Floor 1 nails Supporting 1 floor
2nd Floor 1 nails Supporting 0 floors
Scenario A:
2015 NBC and 2020 NBC Seismic Hazard Values
5(0.2,C) = 0.840
HWP = 0.42 kPa
9.23.13.1. Requirements for Low to Moderate Wind and Seismic Forces
Does the Article apply? No
9.23.13.2. ReqU|remenFs for High Wind and Seismic Forces Design t0 9.23.13.4. t0 9.23.13.7.
Does the Article apply? Yes
9.23.13.3. Requirements for Extreme Wind and Seismic Forces
Does the Article apply? No )
9.23.13.5. Braced Wall Panels in Braced Wall Bands
Is Sa(0.2) greater than 0.7 and less than 1.0? Yes
Is Sa(0.2) greater than or equal to 1.0 and less than 1.8kPa? No
Is HWP greater than or equal to 0.8 and less than 1.2 kPa? No
Table 9.23.13.5. Spacing and Dimensions of Braced Wall Bands and Braced Wall Panels
% braced walls - 3rd Floor -
% braced walls - 2nd Floor -
% braced walls - 1st Floor -
% braced walls - bsmt -
Maximum distance between centre lines of adjacent braced wall bands
. 10.6 m
measured from the furthest points between centres of the bands
Maximum distance between required braced wall panels measured from the 64 m
edges of the panels :
Maximum distance from the end of a braced wall band to the edge of the
closest required braced wall panel 24 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 600 mm
braced wall panel
Minimum length of individual braced wall panels panel not located at the end
of a braced wall band or braced wall panel located at the end of a braced wall
R . 750 mm
band where the braced wall panel does not connect to an intersecting braced
wall panel
9.23.13.6. Materials in Braced Wall Panels
Is Sa(0.2, C) less than or equal to 0.9? Yes
Stud spacing? 400 600
GWSB interior finish 12.7 15.9|mm
CSA 0325 sheathing W16 W24 Use OSB wall sheathing
OSB 0-1 and O-2 grades 11 12.5(mm
Waferboard R-1 grade 9.5 12.5(mm
Plywood 11 12.5(mm
Diagonal lumber 17 17({mm
9.23.3.5. Fasteners for Sheathing or Subflooring
Does Table 9.23.3.5.-A govern design? No
Does Table 9.23.3.5.-B govern design? Yes
Does Table 9.23.3.5.-C govern design? No
Braced Wall Panel Type 2015 WSP-3 2015 WSP-3a
9.23.6.1. Anchorage of Building Frames
0.8<5(0.2,C)<0.9, HWP <1.2 kPa
Anchor bolt size 12.7 mm Using Table 9.23.6.1.
Anchor bolt spacing 23 m Using Table 9.23.6.1.
9.23.11.4. Joints in Top Plates
0.80<5(0.2,C)<0.90
Top Plate Connections
1st Floor 5 nails Supporting 1 floor
2nd Floor 2 nails Supporting O floors
Scenario B - Post Public Review
2020 NBC and 2020 NBC Seismic Hazard Values
Smax = 0.67 Worst Case w = 122 m
Smax = 0.56 Site Class C I = 13 m
PCFs 1475 and 1775 on Lateral Loads 131
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HWP =
S=
Construction =

0.42 kPa Stud spacing = 600 mm
1.57 kPa Stud Height = 24 m
Normal Eave-to-Ridge height = 22 m

9.23.13.1. Requirements for Low to Moderate Wind and Seismic Forces
Does the Article apply? No
9.23.13.2. Requirements for High Wind and Seismic Forces
Is the 1-in-50 HWP < 1.2 kPa? Yes
Is Smax < 2.6 for the Site Class Yes
Does the lowest exterior frame support less Yes Design to
than or equal to 2 floors of normal weight Article 9.23.13.4.-2020 t0 9.23.13.10.-2020
Does the lowest exterior frame support less N/A
than or equal to 1 floor of heavy weight
9.23.13.3. Requirements for Extreme Wind and Seismic Forces
Is Smax > 2.6? No
Is Smax > 0.47 for Site Cass C and the lowest exterior No Design to
frame wall supports more than 1 floor of heavy weight N/A
construction or is clad with masonry/stone veneer?
9.23.13.5. Braced Wall Panels in Braced Wall Bands
Maximum distance between centre lines of adjacent braced wall bands
. 10.6 m
measured from the furthest points between centres of the bands
Maximum distance between required braced wall panels measured from the 6.4
edges of the panels : m
Maximum distance from the end of a braced wall band to the edge of the 24 m
closest required braced wall panel :
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 600 mm
braced wall panel
Minimum length of individual braced wall panels panel not located at the end
of a braced wall band or braced wall panel located at the end of a braced wall
R . 750 mm
band where the braced wall panel does not connect to an intersecting braced
wall panel
Minimum length of individual gypsum board-sheathed braced wall panels:
e gypsum board installed on both faces of braced wall panel 12
e gypsum board installed on one face of braced wall panel 1.2
Minimum length of individual lumber-sheathed braced wall panels: 1.2 m
Minimum total length of all braced wall panels in a braced wall band Per Article 9.23.13.7.
9.23.13.7. Braced Wall Panel Length
9.23.13.7.(2)

Is HWP greater than 0.6 kPa but not greater than 1.2 kPa and
is Smax for Site Class C greater than 0.47 but not greater

than 2.6? No
Is HWP greater than 0.6 kPa but not greater than 1.2 kPa and

is Smax for Site Class C less than or equal to 0.47? No
Is Smax for Site Class C greater than 0.47 but not greater

2.6, and is HWP less than or equal to 0.6 kPa? Yes

Calculate braced wall length based on
the equation for L (seismic)

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis

132




9.23.13.7.(4)

First Storey

SEISMIC
Ls = Lus X [Kweight X Ksnow] X [KSspac'\ng X KSnumber] X [Kgyp X Ksheath] > BWPmin

Front to Back Direction (Exterior Wall Left Side)

Lus = 1.72 m WSP-A
Kueight = 1 normal weight
Ksnow = 1 roof snow load less than 2 kPa
Ksspacing = 0.88 space between braced walls approx. 6.5 m
Ksnumber = 1.33 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L= 201 m

Front to Back Direction (Exterior Wall Right Side)

Lus = 1.72 m WSP-A
Kueight = 1 normal weight
Ksnow = 1 roof snow load less than 2 kPa
Ksspacing = 0.88 space between braced walls approx. 6.5 m
Ksnumber = 1.33 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L= 201 m

Front to Back Direction (Interior Wall)

Lus = 3.625 m GWB-A 7.25/2
Kueight = 1 normal weight
Ksnow = 1 roof snow load less than 2 kPa
Ksspacing = 0.88 space between braced walls approx. 6.5 m
Ksnumber = 1.33 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L= 4.24 m

Left to Right Direction (Exterior Back Wall)

Ly = 1.72m WSP-A
Kweight = 1 normal weight
Ksnow = 1 roof snow load less than 2 kPa
Ksspacing = 0.62 space between braced walls approx. 4 m (average)
Ksnumber = 1.5 4 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Kspeath = 1 walls are continuously wood sheathed
L= 1.60 m

Left to Right Direction (Exterior Front Wall)

Lus = 091 m WSP-B
Kweight = 1 normal weight
Ksnow = 1 roof snow load less than 2 kPa
Ksspacing = 0.62 space between braced walls approx. 4 m (average)
Ksnumber = 1.5 4 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L= 0.85 m

Left to Right Direction (Interior Garage Wall)

Lus = 1.72m WSP-A
Kweight = 1 normal weight
Ksnow = 1 roof snow load less than 2 kPa
Ksspacing = 0.62 space between braced walls approx. 4 m (average)
Ksnumber = 1.5 4 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis
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Ksheath = 1

walls are continuously wood sheathed

L= 1.60 m

Basement Framed Wall above Foundation

Front to Back Direction (Exterior Wall Left Side)

Lus = 379 m WSP-A
Kueight = 1 normal weight
Ksnow = 1 roof snow load less than 2 kPa
Ksspacing = 0.88 space between braced walls approx. 6.5 m
Ksnumber = 1.33 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L= 4.44 m

Front to Back Direction (Exterior Wall Right Side)
Lus = 3.79 m WSP-A

Kweight = 1

normal weight

Ksnow = 1 roof snow load less than 2 kPa
Ksspacing = 0.88 space between braced walls approx. 6.5 m
Ksnumber = 1.33 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L= 4.44 m

Front to Back Direction (Interior Wall)

Lus = 463 m GWB-B 9.26/2
Kueight = 1 normal weight
Ksnow = 1 roof snow load less than 2 kPa
Ksspacing = 0.88 space between braced walls approx. 6.5 m
Ksnumber = 1.33 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L= 5.42 m Garage portion of BWB is WSP-A

Left to Right Direction (Exterior Back Wall)

Lus = 3.79 m WSP-A
Kweight = 1 normal weight
Ksnow = 1 roof snow load less than 2 kPa
Ksspacing = 0.62 space between braced walls approx. 4 m (average)
Ksnumber = 1.5 4 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Kspeath = 1 walls are continuously wood sheathed
L= 3.52 m

Left to Right Direction (Exterior Front Wall)
Lus = 173 m WSP-C

Kweight = 1

normal weight

Ksnow = 1 roof snow load less than 2 kPa
Ksspacing = 0.62 space between braced walls approx. 4 m (average)
Ksnumber = 1.5 4 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L= 1.61m

Left to Right Direction (Interior Garage Wall)

Lus = 3.79 m WSP-A
Kweight = 1 normal weight
Ksnow = 1 roof snow load less than 2 kPa
Ksspacing = 0.62 space between braced walls approx. 4 m (average)
Ksnumber = 1.5 4 braced wall bands

PCFs 1475 and 1775 on Lateral Loads

Combined Impact Analysis
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Keyp = 1 walls are sheathing on the interior with gypsum
Kspeath = 1 walls are continuously wood sheathed
L= 3.52 m
9.23.6.1. Anchorage of Building Frames
Is HWP between 0.6 kPa and 1.2 kPa No
Is Smax for Site Class C greater than 0.47 Yes Use Table 9.23.6.1.

and is Smax less than or equal to 2.6
From Table 9.23.6.1.

Framing Type Selected 0
Anchor bolt size 12.7 mm
Anchor bolt spacing 0.8 m

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis

135




9.23.11.4.

Joints in Top Plates

Is HWP between 0.6 kPa and 1.2 kPa
Is Smax for Site Class C greater than 0.47
and is Smax less than or equal to 2.6

Table 9.23.11.4.-A
0.6<and<0.8
All floors

Table 9.23.11.4.-B
0.6<and<0.9
1st Floor

2nd Floor

6 nails
3 nails

11 nails
6 nails

6 nails
3 nails

No
Yes

Normal Weight
For BWB Spacing of 10.6m
For BWB Spacing of < 7.6m

For BWB Spacing of 10.6m
For BWB Spacing of < 7.6m

For BWB Spacing of 10.6m
For BWB Spacing of < 7.6m

N/A
Use Table 9.23.11.4.-A

PCFs 1475 and 1775 on Lateral Loads

Combined Impact Analysis
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Cost Differences - St. John's
Archetype Bungalow

No. Storeys = 15
Construction = Light
w= 122 m
I= 13 m
Stud spacing = 600 mm
Stud Height = 24 m
Eave-to-Ridge height = 22 m

Braced Wall Panel Difference

The Base Scenario and Scenario A produce the same Braced Wall Panel Lengths, Anchors, and Joint Splicing Results

Base Scenario: Existing NBC 2020 Scenario B: Updated Seismic Values and Updated Lateral Loads Provisions
Floor Level Braced Wall Panel Length] BWP Type| BWP Unit Cost BWP Cost Floor Level Braced Wall Panel Length] BWP Type] BWP Unit Cost [ BWP Cost,
BWP1 750 EXT-W26400-9.50SB $ 65.86 /m S 49.40 BWP1 750 2020 WSP-F  $ 83.85 /m 5 62.89
BWP2 1025 EXT-W26400-9.50SB $ 65.86 /m S 67.51 BWP2 1025 2020 WSP-F  $ 83.85 /m 5 85.95
BWP3 3350 EXT-W26400-9.50SB $ 65.86 /m S 220.64 BWP3 3350 2020 WSP-A  $ 65.86 /m S 220.64
BWP4 950 EXT-W26400-9.50SB $ 65.86 /m S 62.57 BWP4 950 2020 WSP-A  $ 65.86 /m 5 62.57
BWP5 2625 EXT-W26400-9.50SB $ 65.86 /m S 172.89 BWP5 2625 2020 WSP-A  $ 65.86 /m 5 172.89
BWP6 600 EXT-W26400-9.50SB $ 65.86 /m S 39.52 BWP6 600 2020 WSP-A  $ 65.86 /m 5 39.52
BWP7 2075 EXT-W26400-9.50SB $ 65.86 /m S 136.66 BWP7 2075 2020 WSP-A  $ 65.86 /m S 136.66
Basement Basement

BWP8 600 EXT-W26400-9.50SB $ 65.86 /m S 39.52 BWP8 600 2020 WSP-A  $ 65.86 /m 5 39.52
BWP9 2800 EXT-W26400-9.50SB $ 65.86 /m S 184.41 BWP9 2800 2020 WSP-A  $ 65.86 /m S 184.41
BWP10 600 EXT-W26400-9.50SB $ 65.86 /m S 39.52 BWP10 600 2020 WSP-A  $ 65.86 /m 5 39.52
BWP11 2250 EXT-W26400-9.50SB $ 65.86 /m S 148.19 BWP11 2250 2020 WSP-A  $ 65.86 /m 5 148.19
BWP12 2450 EXT-W26400-9.50SB $ 65.86 /m S 161.36 BWP12 2450 2020 WSP-A  $ 65.86 /m 5 161.36
BWP13 1200 INT-W26600-B $ 124.87 /m S 149.85 BWP13 1200 GWB-B Interior $ 95.53 /m S 114.64
BWP15 1200 INT-W26600-B $ 124.87 /m S 149.85 BWP15 1200 GWB-B Interior $ 95.53 /m S 114.64
BWP17 750 EXT-W26400-9.50SB $ 149.69 /m S 112.26 BWP17 750 2020 WSP-B $ 161.84 /m 5 121.38
BWP19 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81 BWP19 600 2020 WSP-B $ 161.84 /m S 97.11
BWP20 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81 BWP20 600 2020 WSP-A $ 149.69 /m 5 89.81
BWP21 950 EXT-W26400-9.50SB $ 149.69 /m S 142.20 BWP21 950 2020 WSP-A $ 149.69 /m 5 142.20
BWP22 1250 EXT-W26400-9.50SB $ 149.69 /m S 187.11 BWP22 1250 2020 WSP-A $ 149.69 /m 5 187.11
BWP23 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81 BWP23 600 2020 WSP-A $ 149.69 /m S 89.81
BWP24 700 EXT-W26400-9.50SB $ 149.69 /m S 104.78 BWP24 700 2020 WSP-A $ 149.69 /m 5 104.78
BWP25 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81 BWP25 600 2020 WSP-A $ 149.69 /m 5 89.81
BWP26 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81 BWP26 600 2020 WSP-A $ 149.69 /m 5 89.81
1st Floor BWP27 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81 1st Floor BWP27 600 2020 WSP-A $ 149.69 /m S 89.81
BWP28 2940 EXT-W26400-9.50SB $ 149.69 /m S 440.08 BWP28 2940 2020 WSP-A $ 149.69 /m 5 440.08
BWP29 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81 BWP29 600 2020 WSP-A $ 149.69 /m 5 89.81
BWP30 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81 BWP30 600 2020 WSP-A $ 149.69 /m S 89.81
BWP31 2890 EXT-W26400-9.50SB $ 149.69 /m S 432.59 BWP31 2890 2020 WSP-A $ 149.69 /m 5 432.59
BWP32 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81 BWP32 600 2020 WSP-A $ 149.69 /m 5 89.81
BWP33 2420 EXT-W26400-9.50SB $ 149.69 /m S 362.24 BWP33 2420 2020 WSP-A $ 149.69 /m 5 362.24
BWP34 775 EXT-W26400-9.50SB $ 149.69 /m S 116.01 BWP34 775 2020 WSP-A $ 149.69 /m S 116.01
BWP35 1200 INT-W26600 $ 116.08 /m S 139.30 BWP35 1200 GWB-A Interior $ 81.17 /m 5 97.40
BWP36 3125 INT-W26600 $ 116.08 /m S 362.76 BWP36 3125 GWB-A Interior $ 81.17 /m S 253.64
1st Flr Extra 11 mm OSB 0 Extra11 mm OSB $ 30.70 /m S - 1st FIr Extra 11 mm OSB 991 ExtrallmmOSB $ 30.70 /m 5 30.42

Basement Extra 11 mm OSB 0 Extra11 mm OSB $ 30.70 /m S - Basement Extra 11 mm OSB 0 Extra1llmmOSB $ 30.70 /m 5 -
All Flrs Extra 12.7 Gypsum 0 Extra Gypsum Board $ 3492 /m S - All Flrs Extra 12.7 Gypsum 6725 Extra Gypsum Board $ 3492 /m S 234.83
$ 4,829.50 $ 4,921.66
Cost Increase of Scenario B (PCF 1475) relative to Base Scenario (Existing Code) S 92.16
Percent Cost Increase of Scenario B relative to Base Scenario 1.9%

Anchor Bolts Difference
Base Scenario: Existing NBC 2020 Scenario B: Updated Seismic Values and Updated Lateral Loads Provisions

Spacing (mm) Number Unit Cost Cost Spacing (mm) Number Unit Cost Cost
1/2" dia. Anchor 2400 38| $ 6.13 Ea. S 232.94 500/1400/2400Q 44| S 6.13 |Ea. S 269.72

Top Plate Splice Fasteners

Base Scenario: Existing NBC 2020

No. Locations

No. Fasteners]

Total| Costper[  Total Cost

1st Floor Framing 15 2
2nd Floor Framing 21 2

30 $
42 S

010 $ 3.00
010 $ 4.20

72

$ 7.20

| Base Case Total Cost

[S 5,069.64]

Cost of Bungalow Construction in St. John's
$ 260,012.50 CAD
Based on Altus Group - 2022 Canadian Cost Guide

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis

Scenario B: Updated Sei

ic Values and Upd.

d Lateral Loads Provisions

No. Locations] No. Fasteners| Total Fasteners| Cost per| Total Cost
15 20 300 $ 010 $ 30.00

21 14 294 $ 010 $ 29.40

594 59.40

Scenario B Total Cost S 5,250.78
Total Percent Increase Relative to Base Case (Existing Code) 4%
Total Percent Increase Relative to Scenario A (Updated Seismic Values) 4%
Percent Increase from Base Case Home Construction 0.1%|
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Code Analysis - St.

Archetype
No. Storeys =

Construction =

W =

| =

Stud spacing =

Stud Height =
Eave-to-Ridge height =

John's

Bungalow
1.5
Light
122 m
13 m
600 mm
24 m
22 m

Base Scenario

2015 NBC and 2015 NBC Seismic Hazard Values

Sa(0.2) = 0.09
HWP = 0.78 kPa

9.23.13.1. Requirements for Low to Moderate Wind and Seismic Forces

Does the Article apply? Yes
9.23.13.2. Requirements for High Wind and Seismic Forces

Does the Article apply? No )
9.23.13.3. Requirements for Extreme Wind and Seismic Forces

Does the Article apply? No )
9.23.13.5. Braced Wall Panels in Braced Wall Bands

Is Sa(0.2) greater than 0.7 and less than 1.0?
Is Sa(0.2) greater than or equal to 1.0 and less than 1.8kPa?
Is HWP greater than or equal to 0.8 and less than 1.2 kPa?

No
No
No

Table 9.23.13.5.

Spacing and Dimensions of Braced Wall Bands and Braced Wall Panels
% braced walls - 3rd Floor

% braced walls - 2nd Floor

% braced walls - 1st Floor

% braced walls - bsmt

Maximum distance between centre lines of adjacent braced wall bands
measured from the furthest points between centres of the bands

Maximum distance between required braced wall panels measured from the
edges of the panels

Maximum distance from the end of a braced wall band to the edge of the
closest required braced wall panel

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

Minimum length of individual braced wall panels 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

mm

9.23.13.6.

Materials in Braced Wall Panels

Is Sa(0.2) less than or equal to 0.9? Yes

Stud spacing? 400 600
GWSB interior finish 12.7 15.9|mm
CSA 0325 sheathing W16 w24
0SB 0-1 and 0-2 grades 11 12.5|mm
Waferboard R-1 grade 9.5 12.5|mm
Plywood 11 12.5|mm
Diagonal lumber 17 17|mm

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis

Use OSB wall sheathing
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9.23.3.5. Fasteners for Sheathing or Subflooring

Does Table 9.23.3.5.-A govern design? Yes

Does Table 9.23.3.5.-B govern design? No

Does Table 9.23.3.5.-C govern design? No

Braced Wall Panel Type 2015 EWP600
9.23.6.1. Anchorage of Building Frames

Anchor bolt size 12.7 mm Sentence 9.23.6.1.(2) governs

Anchor bolt spacing 24 m
9.23.11.4. Joints in Top Plates

Top Plate Connections

1st Floor 1 nails Supporting 1 floor
2nd Floor 1 nails Supporting O floors
Scenario A:
2015 NBC and 2020 NBC Seismic Hazard Values
S(0.2,C) = 0.19
HWP = 0.78 kPa

9.23.13.1. Requirements for Low to Moderate Wind and Seismic Forces

Does the Article apply? Yes
9.23.13.2. Requirements for High Wind and Seismic Forces

Does the Article apply? No )
9.23.13.3. Requirements for Extreme Wind and Seismic Forces

Does the Article apply? No )
9.23.13.5. Braced Wall Panels in Braced Wall Bands

Is Sa(0.2) greater than 0.7 and less than 1.0?
Is Sa(0.2) greater than or equal to 1.0 and less than 1.8kPa?
Is HWP greater than or equal to 0.8 and less than 1.2 kPa?

No
No
No

Table 9.23.13.5.

Spacing and Dimensions of Braced Wall Bands and Braced Wall Panels
% braced walls - 3rd Floor

% braced walls - 2nd Floor

% braced walls - 1st Floor

% braced walls - bsmt

Maximum distance between centre lines of adjacent braced wall bands
measured from the furthest points between centres of the bands

Maximum distance between required braced wall panels measured from the
edges of the panels

Maximum distance from the end of a braced wall band to the edge of the
closest required braced wall panel

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

Minimum length of individual braced wall panels 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

mm

9.23.13.6.

Materials in Braced Wall Panels
Is Sa(0.2) less than or equal to 0.9? Yes

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis
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Stud spacing? 400 600

GWSB interior finish 12.7 15.9|mm

CSA 0325 sheathing W16 w24

0SB 0-1 and 0-2 grades 11 12.5|mm Use OSB wall sheathing
Waferboard R-1 grade 9.5 12.5|mm

Plywood 11 12.5|mm

Diagonal lumber 17 17|mm

9.23.3.5. Fasteners for Sheathing or Subflooring

Does Table 9.23.3.5.-A govern design?
Does Table 9.23.3.5.-B govern design?
Does Table 9.23.3.5.-C govern design?
Braced Wall Panel Type

Yes
No
No
2015 EWP600

9.23.6.1. Anchorage of Building Frames
Anchor bolt size 12.7 mm Sentence 9.23.6.1.(2) governs
Anchor bolt spacing 24 m

9.23.11.4. Joints in Top Plates

Top Plate Connections
1st Floor 1 nail Supporting 1 floor
2nd Floor 1 nail Supporting O floors

Using Table 9.23.11.4.-2015
Using Table 9.23.11.4.-2015

Scenario B - Post Public Review

2020 NBC and 2020 NBC Seismic Hazard Values

Smax = 0.31 Worst Case w = 122 m
Smax = 0.15 Site Class C I = 13 m
HWP = 0.78 kPa Stud spacing = 600 mm
S= 2.01 kPa Stud Height = 24 m
Construction = Normal Eave-to-Ridge height = 22 m

9.23.13.1. Requirements for Low to Moderate Wind and Seismic Forces
Does the Article apply? No

9.23.13.2. Requirements for High Wind and Seismic Forces
Is the 1-in-50 HWP < 1.2 kPa?

Is Smax < 2.6 for the Site Class

Does the lowest exterior frame support less
than or equal to 2 floors of normal weight
Does the lowest exterior frame support less
than or equal to 1 floor of heavy weight

Yes

Yes
Yes

N/A

Design to

Article 9.23.13.4.-2020 to0 9.23.13.10.-2020

9.23.13.3. Requirements for Extreme Wind and Seismic Forces
Is Smax > 2.6?
Is Smax > 0.47 for Site Cass C and the lowest exterior
frame wall supports more than 1 floor of heavy weight
construction or is clad with masonry/stone veneer?

No
No

Design to
N/A

9.23.13.5. Braced Wall Panels in Braced Wall Bands

Maximum distance between centre lines of adjacent braced wall bands

measured from the furthest points between centres of the bands

Maximum distance between required braced wall panels measured from the

edges of the panels

Maximum distance from the end of a braced wall band to the edge of the

closest required braced wall panel

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis

10.6 m

6.4 m

2.4 m
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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 600 mm
braced wall panel
Minimum length of individual braced wall panels panel not located at the end
of a braced wall band or braced wall panel located at the end of a braced wall =5
band where the braced wall panel does not connect to an intersecting braced mm
wall panel
Minimum length of individual gypsum board-sheathed braced wall panels:
* gypsum board installed on both faces of braced wall panel 12
e gypsum board installed on one face of braced wall panel 2.4
Minimum length of individual lumber-sheathed braced wall panels: 1.2 m
Minimum total length of all braced wall panels in a braced wall band Per Article 9.23.13.7.
9.23.13.7. Braced Wall Panel Length
9.23.13.7.(3) WIND
|-w = |-uw X [Kexp X Kroof] X [KWspacing X KWnumber] X [Kgyp X Ksheath] > BWPmin
First Storey
Front to Back Direction (Exterior Left Side and Right Side)
Lw= 343 m WSP-A
Kexp = 1 for suburban
Kroof = 0.74 forroof eave toridge of 2.2 m<3 m
Kwspacing = 0.86 space between braced walls approx. 6.5 m
Kwnumber = 1.28 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 279 m
Front to Back Direction (Interior Walls)
Liw = 493 m GWB-A 9.86/2
Kexp = 1 for suburban
Kroof = 0.74 forroof eave toridge of 2.2 m<3 m
Kwspacing = 0.86 space between braced walls approx. 6.5 m
Kwnumber = 1.28 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 4.02 m Garage portion is WSP-A
Left to Right Direction (Exterior Back Wall)
Loy = 343 m WSP-A
Kexp = 1 for suburban
Kroof = 0.74 forroof eave toridge of 2.2 m<3 m
Kwspacing = 0.54 space between braced walls approx. 4 m (averaged)
Kwnumber = 1.38 4 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 1.89 m

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis
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Left to Right Direction (Exterior Front Wall)

L

uw =
Kexp =
Kroof =
KWspacing =
KWnumber =
Keyo =
Ksheath =

Ly =

129 m WSP-F
1 for suburban
0.74 forroof eave toridge of 2.2 m<3m
0.54 space between braced walls approx. 4 m (averaged)
1.38 4 braced wall bands
1 walls are sheathing on the interior with gypsum
1 walls are continuously wood sheathed

0.71 m

Left to Right Direction (Interior Garage Wall)

I-uw =
Kexp =

Kroof =
KWspacing =

KWnumber =

Keyp =

Ksheath =

L, =

Basement Framed Walls

343 m WSP-A
1 for suburban
0.74 forroof eave toridgeof 2.2 m<3m
0.54 space between braced walls approx. 4 m (averaged)
1.38 4 braced wall bands
1 walls are sheathing on the interior with gypsum
1 walls are continuously wood sheathed

1.89 m Can't be shrunk to this size because 0f 9.23.13.10.(4)

Front to Back Direction (Exterior Left Side and Right Side)

LUW =

Kexp =
Kroof =
KWspacing =
KWnumber =
Keyo =
Ksheath =

Ly =

7.06 m WSP-A
1 for suburban

0.89 forroof eave toridgeof 2.2 m<3m

0.86 space between braced walls approx. 6.5 m

1.28 3 braced wall bands
1 walls are sheathing on the interior with gypsum
1 walls are continuously wood sheathed

6.92 m

Front to Back Direction (Interior Walls)

I-uw =

Kexp =
Kroof =
KWspacing =

KWnumber =

Keyp =

Ksheath =

L, =

5.88 m GWB-B 11.76/2
1 for suburban

0.89 forroof eavetoridgeof2.2m<3m

0.86 space between braced walls approx. 6.5 m

1.28 3 braced wall bands
1 walls are sheathing on the interior with gypsum
1 walls are continuously wood sheathed

5.76 m The garage portion is constructed as a WSP-A

Left to Right Direction (Exterior Back Wall)

Lw= 7.06 m WSP-A
Kexp = 1 for suburban
Kroof = 0.89 forroof eave toridge of 2.2 m<3 m
Kwspacing = 0.54 space between braced walls approx. 4 m (averaged)
Kwnumber = 1.38 4 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
PCFs 1475 and 1775 on Lateral Loads 142
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L, = 4.68 m

Left to Right Direction (Exterior Front Wall)

Luw = 2.65 m WSP-F
Kexp = 1 for suburban
Kroof = 0.89 forroof eave toridgeof 2.2 m<3m
Kwspacing = 0.54 space between braced walls approx. 4 m (averaged)
Kwnumber = 1.38 4 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 1.76 m

Left to Right Direction (Interior Garage Wall)

Low = 7.06 m WSP-A
Kexp = 1 for suburban
Kroof = 0.89 forroof eave to ridge of 2.2 m<3 m
Kwspacing = 0.54 space between braced walls approx. 4 m (averaged)
Kwnumber = 1.38 4 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 4.68 m
9.23.6.1. Anchorage of Building Frames
Is HWP between 0.6 kPa and 1.2 kPa Yes
Is Smax for Site Class C greater than 0.47 No Use Table 9.23.6.1.

and is Smax less than or equal to 2.6

From Table 9.23.6.1.

Framing Type Selected WSP-A

Anchor bolt size 12.7 mm
Anchor bolt spacing 0.8 m

From Table 9.23.6.1.
Framing Type Selected WSP-A

Anchor bolt size 12.7 mm
Anchor bolt spacing 0.7 m
9.23.11.4. Joints in Top Plates
Is HWP between 0.6 kPa and 1.2 kPa Yes Use Table 9.23.11.4.-B
Is Smax for Site Class C greater than 0.47 No N/A

and is Smax less than or equal to 2.6

Table 9.23.11.4.-A

0.6<and<0.8 Normal Weight
All floors 4 nails For BWB Spacing of 10.6m
2 For BWB Spacing of < 7.6m

Table 9.23.11.4.-B

0.6<and<0.9 Normal Weight
1st Floor 20 nails For BWB Spacing of 10.6m Wind governs |
10 nails For BWB Spacing of < 7.6m
2nd Floor 10 nails For BWB Spacing of 10.6m
PCFs 1475 and 1775 on Lateral Loads 143
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5 nails For BWB Spacing of < 7.6m

PCFs 1475 and 1775 on Lateral Loads 144
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Cost Differences - Winnipeg
Archetype Bungalow

No. Storeys = 15
Construction = Light
w= 122 m
I= 13 m
Stud spacing = 600 mm
Stud Height = 24 m
Eave-to-Ridge height = 22 m

Braced Wall Panel Difference

The Base Scenario and Scenario A produce the same Braced Wall Panel Lengths, Anchors, and Joint Splicing Results

Base Scenario: Existing NBC 2020 Scenario B: Updated Seismic Values and Updated Lateral Loads Provisions
Floor Level Braced Wall Panel Length] BWP Type| BWP Unit Cost BWP Cost Floor Level Braced Wall Panel Length] BWP Type] BWP Unit Cost [ BWP Cost,
BWP1 750 EXT-W26400-9.50SB $ 65.86 /m S 49.40 BWP1 750 2020 WSP-B $ 71.21 /m 5 53.41
BWP2 625 EXT-W26400-9.50SB $ 65.86 /m S 41.16 BWP2 625 2020 WSP-B $ 71.21 /m 5 44,51
BWP3 600 EXT-W26400-9.50SB $ 65.86 /m S 39.52 BWP3 600 2020 WSP-A  $ 65.86 /m S 39.52
BWP4 950 EXT-W26400-9.50SB $ 65.86 /m S 62.57 BWP4 950 2020 WSP-A  $ 65.86 /m 5 62.57
BWP5 2300 EXT-W26400-9.50SB $ 65.86 /m S 151.48 BWP5 2300 2020 WSP-A  $ 65.86 /m 5 151.48
BWP6 600 EXT-W26400-9.50SB $ 65.86 /m S 39.52 BWP6 600 2020 WSP-A  $ 65.86 /m 5 39.52
BWP7 1400 EXT-W26400-9.50SB $ 65.86 /m S 92.21 BWP7 1400 2020 WSP-A  $ 65.86 /m S 92.21
Basement Basement
BWP8 600 EXT-W26400-9.50SB $ 65.86 /m S 39.52 BWP8 600 2020 WSP-A  $ 65.86 /m 5 39.52
BWP9 1725 EXT-W26400-9.50SB $ 65.86 /m S 113.61 BWP9 1725 2020 WSP-A  $ 65.86 /m S 113.61
BWP10 600 EXT-W26400-9.50SB $ 65.86 /m S 39.52 BWP10 600 2020 WSP-A  $ 65.86 /m 5 39.52
BWP11 2250 EXT-W26400-9.50SB $ 65.86 /m S 148.19 BWP11 2250 2020 WSP-A  $ 65.86 /m 5 148.19
BWP12 950 EXT-W26400-9.50SB $ 65.86 /m S 62.57 BWP12 950 2020 WSP-A  $ 65.86 /m 5 62.57
BWP13 1200 INT-W26600-B $ 124.87 /m S 149.85 BWP13 1200 GWB-A Interior $ 81.17 /m S 97.40
BWP15 1200 INT-W26600-B $ 124.87 /m S 149.85 BWP15 1200 GWB-A Interior $ 81.17 /m S 97.40
BWP17 750 EXT-W26400-9.50SB $ 149.69 /m S 112.26 BWP17 750 2020 WSP-B $ 161.84 /m 5 121.38
BWP19 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81 BWP19 600 2020 WSP-B $ 161.84 /m S 97.11
BWP20 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81 BWP20 600 2020 WSP-A $ 149.69 /m 5 89.81
BWP21 750 EXT-W26400-9.50SB $ 149.69 /m S 112.26 BWP21 750 2020 WSP-A $ 149.69 /m 5 112.26
BWP22 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81 BWP22 600 2020 WSP-A $ 149.69 /m 5 89.81
BWP23 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81 BWP23 600 2020 WSP-A $ 149.69 /m S 89.81
BWP24 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81 BWP24 600 2020 WSP-A $ 149.69 /m 5 89.81
BWP25 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81 BWP25 600 2020 WSP-A $ 149.69 /m 5 89.81
BWP26 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81 BWP26 600 2020 WSP-A $ 149.69 /m 5 89.81
1st Floor BWP27 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81 1st Floor BWP27 600 2020 WSP-A $ 149.69 /m S 89.81
BWP28 940 EXT-W26400-9.50SB $ 149.69 /m S 140.70 BWP28 940 2020 WSP-A $ 149.69 /m 5 140.70
BWP29 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81 BWP29 600 2020 WSP-A $ 149.69 /m 5 89.81
BWP30 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81 BWP30 600 2020 WSP-A $ 149.69 /m S 89.81
BWP31 2740 EXT-W26400-9.50SB $ 149.69 /m S 410.14 BWP31 2740 2020 WSP-A $ 149.69 /m 5 410.14
BWP32 600 EXT-W26400-9.50SB $ 149.69 /m S 89.81 BWP32 600 2020 WSP-A $ 149.69 /m 5 89.81
BWP33 2420 EXT-W26400-9.50SB $ 149.69 /m S 362.24 BWP33 2420 2020 WSP-A $ 149.69 /m 5 362.24
BWP34 775 EXT-W26400-9.50SB $ 149.69 /m S 116.01 BWP34 775 2020 WSP-A $ 149.69 /m S 116.01
BWP35 1200 INT-W26600 $ 116.08 /m S 139.30 BWP35 1200 GWB-A Interior $ 81.17 /m 5 97.40
BWP36 1200 INT-W26600 $ 116.08 /m S 139.30 BWP36 1200 GWB-A Interior $ 81.17 /m S 97.40
1st Flr Extra 11 mm OSB 0 Extra11 mm OSB $ 30.70 /m S - 1st FIr Extra 11 mm OSB 0 ExtrallmmOSB $ 30.70 /m 5 -
Basement Extra 11 mm OSB 0 Extra11 mm OSB $ 30.70 /m S - Basement Extra 11 mm OSB 3656 Extra1llmmOSB $ 30.70 /m 5 112.23
All Flrs Extra 12.7 Gypsum 0 Extra Gypsum Board $ 3492 /m S - All Flrs Extra 12.7 Gypsum 4800 Extra Gypsum Board $ 3492 /m S 167.61
$  3,699.09 $ 3,814.00
Cost Increase of Scenario B (PCF 1475) relative to Base Scenario (Existing Code) S 114.91
Percent Cost Increase of Scenario B relative to Base Scenario 3.1%
Anchor Bolts Difference
Base Scenario: 2015 NBC and 2015 NBC Sa(0.2) Scenario B: Updated Seismic Values and Updated Lateral Loads Provisions
Spacing (mm) Number Unit Cost Cost Spacing (mm) Number Unit Cost Cost
1/2" dia. Anchor 2400 38| $ 6.13 Ea. S 232.94 500 41| S 6.13 |Ea. S 251.33
Top Plate Splice Fasteners
Base Scenario: 2015 NBC and 2015 NBC Sa(0.2) Scenario B: Updated Seismic Values and Updated Lateral Loads Provisions
No. Locations No. Fasteners Total| Costper[  Total Cost No. Locations] No. Fasteners| Total Fasteners| Cost per| Total Cost
1st Floor Framing 15 2 30{$ 0.10(S 3.00 15 12 180 $ 010 S 18.00
2nd Floor Framing 21 2 42($ 0.10](S 4.20 21 10 210 $ 010 $ 21.00
72 S 7.20 390 39.00
| Base Case Total Cost [$ 3,939.23] Scenario B Total Cost S 4,104.33
Total Percent Increase Relative to Base Case (Existing Code) 4.2%)
Average Cost of Bungalow Construction in Winnipeg Total Percent Increase Relative to Scenario A (Updated Seismic Values) 4.2%)|
$ 293,105.00 CAD
Based on Altus Group - 2022 Canadian Cost Guide | Percent Increase from Base Case Home Construction 0.06%|

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis
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Code Analysis - Winnipeg

Archetype Bungalow
No. Storeys =
Construction =

W=

Stud spacing =
Stud Height =
Eave-to-Ridge height =

1.5
Light
122 m

13 m
600 mm

24 m

22 m

Base Scenario

2015 NBC and 2015 NBC Seismic Hazard Values

Sa(0.2) = 0.054
HWP = 0.45 kPa

9.23.13.1. Requirements for Low to Moderate Wind and Seismic Forces

Does the Article apply? Yes
9.23.13.2. Requirements for High Wind and Seismic Forces

Does the Article apply? No i
9.23.13.3. Requirements for Extreme Wind and Seismic Forces

Does the Article apply? No i
9.23.13.5. Braced Wall Panels in Braced Wall Bands

Is Sa(0.2) greater than 0.7 and less than 1.0?
Is Sa(0.2) greater than or equal to 1.0 and less than 1.8kPa?
Is HWP greater than or equal to 0.8 and less than 1.2 kPa?

No
No
No

Table 9.23.13.5.

Spacing and Dimensions of Braced Wall Bands and Braced Wall Panels
% braced walls - 3rd Floor

% braced walls - 2nd Floor

% braced walls - 1st Floor

% braced walls - bsmt

Maximum distance between centre lines of adjacent braced wall bands
measured from the furthest points between centres of the bands

Maximum distance between required braced wall panels measured from the
edges of the panels

Maximum distance from the end of a braced wall band to the edge of the
closest required braced wall panel

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

Minimum length of individual braced wall panels 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

3
3

9.23.13.6.

Materials in Braced Wall Panels

Is Sa(0.2) less than or equal to 0.9? Yes

Stud spacing? 400 600
GWSB interior finish 12.7 15.9|mm
CSA 0325 sheathing w16 w24

OSB O-1 and O-2 grades 11 12.5{mm
Waferboard R-1 grade 9.5 12.5|mm
Plywood 11 12.5|mm
Diagonal lumber 17 17|{mm

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis

Use OSB wall sheathing
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9.23.3.5. Fasteners for Sheathing or Subflooring

Does Table 9.23.3.5.-A govern design? Yes

Does Table 9.23.3.5.-B govern design? No

Does Table 9.23.3.5.-C govern design? No

Braced Wall Panel Type 2015 EWP600
9.23.6.1. Anchorage of Building Frames

Anchor bolt size 12.7 mm Sentence 9.23.6.1.(2) governs

Anchor bolt spacing 24 m
9.23.11.4. Joints in Top Plates

Top Plate Connections

1st Floor 1 nails Supporting 1 floor
2nd Floor 1 nails Supporting O floors
Scenario A:
2015 NBC and 2020 NBC Seismic Hazard Values
(0.2, C) = 0.08
HWP = 0.45 kPa

9.23.13.1. Requirements for Low to Moderate Wind and Seismic Forces

Does the Article apply? Yes
9.23.13.2. Requirements for High Wind and Seismic Forces

Does the Article apply? No i
9.23.13.3. Requirements for Extreme Wind and Seismic Forces

Does the Article apply? No i
9.23.13.5. Braced Wall Panels in Braced Wall Bands

Is Sa(0.2) greater than 0.7 and less than 1.0?
Is Sa(0.2) greater than or equal to 1.0 and less than 1.8kPa?
Is HWP greater than or equal to 0.8 and less than 1.2 kPa?

No
No
No

Table 9.23.13.5.

Spacing and Dimensions of Braced Wall Bands and Braced Wall Panels
% braced walls - 3rd Floor

% braced walls - 2nd Floor

% braced walls - 1st Floor

% braced walls - bsmt

Maximum distance between centre lines of adjacent braced wall bands

measured from the furthest points between centres of the bands ) m
Maximum distance between required braced wall panels measured from the
edges of the panels m
Maximum distance from the end of a braced wall band to the edge of the
closest required braced wall panel ) 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 - mm
braced wall panel
Minimum length of individual braced wall panels panel not located at the end
of a braced wall band or braced wall panel located at the end of a braced wall
. . - mm
band where the braced wall panel does not connect to an intersecting braced
wall panel
9.23.13.6. Materials in Braced Wall Panels
Is Sa(0.2) less than or equal to 0.9? Yes
Stud spacing? 400 600
GWSB interior finish 12.7 15.9|mm
CSA 0325 sheathing W16 W24
0SB 0-1 and 0-2 grades 11 12.5|mm Use OSB wall sheathing
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Waferboard R-1 grade 9.5 12.5{mm
Plywood 11 12.5|mm
Diagonal lumber 17 17|{mm

9.23.3.5. Fasteners for Sheathing or Subflooring
Does Table 9.23.3.5.-A govern design? Yes
Does Table 9.23.3.5.-B govern design? No
Does Table 9.23.3.5.-C govern design? No
Braced Wall Panel Type 2015 EWP600
9.23.6.1. Anchorage of Building Frames
Anchor bolt size 12.7 mm Sentence 9.23.6.1.(2) governs
Anchor bolt spacing 2.4 m
9.23.11.4. Joints in Top Plates

Top Plate Connections
1st Floor
2nd Floor

1 nail
1 nail

Supporting 1 floor
Supporting 0 floors

Using Table 9.23.11.4.-2015
Using Table 9.23.11.4.-2015

Scenario B - Post Public Review

2020 NBC and 2020 NBC Seismic Hazard Values

Smax =

Smax =

HWP =

S =
Construction =

0.11 Worst Case w= 122 m
0.06 Site Class C | = 13 m
0.45 kPa Stud spacing = 600 mm
1.06 kPa Stud Height = 24 m
Normal Eave-to-Ridge height = 22 m

9.23.13.1. Requirements for Low to Moderate Wind and Seismic Forces
Does the Article apply? Yes

9.23.13.2. Requirements for High Wind and Seismic Forces
Is the 1-in-50 HWP < 1.2 kPa? Yes
Is Smax < 2.6 for the Site Class Yes
Does the lowest exterior frame support less Yes Design to
than or equal to 2 floors of normal weight Article 9.23.13.4.-2020 to 9.23.13.10.-2020
Does the lowest exterior frame support less N/A
than or equal to 1 floor of heavy weight

9.23.13.3. Requirements for Extreme Wind and Seismic Forces
Is Smax > 2.6? No
Is Smax > 0.47 for Site Cass C and the lowest exterior No Design to
frame wall supports more than 1 floor of heavy weight N/A
construction or is clad with masonry/stone veneer?

9.23.13.5. Braced Wall Panels in Braced Wall Bands
Maximum distance between centre lines of adjacent braced wall bands

. 10.6 m

measured from the furthest points between centres of the bands
Maximum distance between required braced wall panels measured from the 6.4
edges of the panels ’ m
Maximum distance from the end of a braced wall band to the edge of the a
closest required braced wall panel ’ 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 600 mm

braced wall panel

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis

148




Minimum length of individual braced wall panels panel not located at the end
of a braced wall band or braced wall panel located at the end of a braced wall 220
band where the braced wall panel does not connect to an intersecting braced mm
wall panel
Minimum length of individual gypsum board-sheathed braced wall panels:
¢ gypsum board installed on both faces of braced wall panel 12 m
¢ gypsum board installed on one face of braced wall panel 2.4 m
Minimum length of individual lumber-sheathed braced wall panels: 1.2 m
Minimum total length of all braced wall panels in a braced wall band Per Article 9.23.13.7.
9.23.13.7. Braced Wall Panel Length
9.23.13.7.(3) WIND
I-w = I-uw X [Kexp X Kroof] X [KWspacing X KWnumber] X [Kgyp X Ksheath] > BWPmin
First Storey
Front to Back Direction (Exterior Left Side and Right Side)
Low = 1.9 m WSP-A
Kexp = 1 for suburban
Kroof = 0.74 for roof eave to ridge of 2.2 m<3 m
Kwspacing = 0.86 space between braced walls approx. 6.5 m
Kwnumber = 1.28 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 1.55 m
Front to Back Direction (Interior Walls)
Liw = 292 m GWB-A 5.84/2
Kexp = 1 for suburban
Kroof = 0.74 forroof eave toridge of 2.2 m<3m
Kwspacing = 0.86 space between braced walls approx. 6.5 m
Kwnumber = 1.28 3 braced wall bands
Kayp = 1 walls are sheathing on the interior with gypsum
Keheath = 1 walls are continuously wood sheathed
L, = 238 m Garage portion is WSP-A
Left to Right Direction (Exterior Back Wall)
Low = 1.9 m WSP-A
Kexp = 1 for suburban
Kroof = 0.74 for roof eave to ridge of 2.2 m<3 m
Kwspacing = 0.54 space between braced walls approx. 4 m (averaged)
Kwnumber = 1.38 4 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 1.05 m
Left to Right Direction (Exterior Front Wall)
Lyw = 1m WSP-B
Kexp = 1 for suburban
Kroof = 0.74 forroof eave toridge of 2.2 m<3m
Kwspacing = 0.54 space between braced walls approx. 4 m (averaged)

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis

149




Kwnumber = 1.38 4 braced wall bands

Keyp = 1 walls are sheathing on the interior with gypsum
Keheath = 1 walls are continuously wood sheathed
L, = 0.55 m

Left to Right Direction (Interior Garage Wall)

Low = 1.9 m WSP-A

Kexp = 1 for suburban

Kroof = 0.74 for roof eave to ridge of 2.2 m <3 m
Kwspacing = 0.54 space between braced walls approx. 4 m (averaged)
Kwnumber = 1.38 4 braced wall bands

Keyp = 1 walls are sheathing on the interior with gypsum

Ksheath = 1 walls are continuously wood sheathed
L, = 1.05 m Can't be shrunk to this size because of 9.23.13.10.(4)

Basement Framed Walls
Front to Back Direction (Exterior Left Side and Right Side)

Low = 392 m WSP-A
Kexp = 1 for suburban
Kroof = 0.89 forroof eave toridge of 2.2 m<3m
Kwspacing = 0.86 space between braced walls approx. 6.5 m
Kwnumber = 1.28 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Keheath = 1 walls are continuously wood sheathed
L, = 3.84m

Front to Back Direction (Interior Walls)

Lyw = 5.625 m GWB-A 11.25/2
Kexp = 1 for suburban
Kroof = 0.89 for roof eave to ridge of 2.2 m<3 m
Kwspacing = 0.86 space between braced walls approx. 6.5 m
Kwnumber = 1.28 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 551 m The garage portion is constructed as a WSP-A

Left to Right Direction (Exterior Back Wall)

Low = 392 m WSP-A
Kexp = 1 for suburban
Kroof = 0.89 forroof eave toridge of 2.2 m<3m
Kwspacing = 0.54 space between braced walls approx. 4 m (averaged)
Kwnumber = 1.38 4 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Keheath = 1 walls are continuously wood sheathed
L, = 2.60 m

Left to Right Direction (Exterior Front Wall)

Luw = 2.06 m WSP-B
Kexp = 1 for suburban
Kroof = 0.89 for roof eave to ridge of 2.2 m<3 m
Kwspacing = 0.54 space between braced walls approx. 4 m (averaged)
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Kwnumber = 1.38 4 braced wall bands

Keyp = 1 walls are sheathing on the interior with gypsum
Keheath = 1 walls are continuously wood sheathed
L, = 1.37m

Left to Right Direction (Interior Garage Wall)

Luw = 3.92m WSP-A
Kexp = 1 for suburban
Kroof = 0.89 for roof eave to ridge of 2.2 m<3 m
Kwspacing = 0.54 space between braced walls approx. 4 m (averaged)
Kwnumber = 1.38 4 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 2.60 m Can't be shrunk to this size because of 9.23.13.10.(4)
9.23.6.1. Anchorage of Building Frames
Is HWP greater than 1.2 kPa No If "No" to both then use Table 9.23.6.1.
Is Smax greater than 2.6? No Use 9.23.6.1.(2)(b)

From Table 9.23.6.1.

Framing Type Selected WSP-A

Anchor bolt size 12.7 mm
Anchor bolt spacing 0.8 m This Table was updated since PR

From Table 9.23.6.1.
Framing Type Selected WSP-A

Anchor bolt size 12.7 mm
Anchor bolt spacing 0.7 m
9.23.11.4. Joints in Top Plates
Is HWP less than or equal to 1.2 kPa Yes Use Table 9.23.11.4.-B
Is Smax for Site Class C less than or equal to 2.6 Yes Use Table 9.23.11.4.-A

Table 9.23.11.4.-A

<=0.6 Normal Weight
All floors 4 nails For BWB Spacing of 10.6m min. number of nails on each side of top plate
2 nails For BWB Spacing of < 7.6m splice for BWB

Table 9.23.11.4.-B

0.4<and<0.5 Normal Weight
1st Floor 11 nails For BWB Spacing of 10.6m Wind Governs |
6 nails For BWB Spacing of < 7.6m
2nd Floor 9 nails For BWB Spacing of 10.6m
5 nails For BWB Spacing of < 7.6m
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PCFs 1475 and 1775 - Impact Analysis - Stacked Town
Summary of Results

Summary of NBC 2020 Seismic Hazard Values and Updated Seismic Hazard Values and the Seismic Parameter, Smax

Existing for Part 9 Proposed for Part 9

. 2020 2020 2020 2020 2020|Updated |Updated 2020A| 2020B 2020 E| Unknown Site Class
Location Prov.

sa(0.2) sa(0.5)] HWP (kPa)|  Ss(kPa) sr(kPa)| $(0.2,C)| S(0.5,C) S Smax|

Victoria BC 1.300 1.160 0.57 1.10 0.20 1.91 1.68 0.87 1.07 2.02 2.02

Lethbridge AB 0.164 0.125 0.66 1.20 0.10 0.21 0.15 0.08 0.10 0.29 0.29

Winnipeg MB 0.054 0.032 0.45 1.90 0.20 0.082 0.050 0.03 0.04 0.11 0.11

Ottawa (City Hall) ON 0.439 0.237 0.41 2.40 0.40 0.66 0.39 0.26 0.38 0.60 0.60

Montréal (City Hall) Qc 0.595 0.311 0.42 2.60 0.40 0.84 0.49 0.35 0.49 0.67 0.67

St. John's NL 0.090 0.073 0.78 2.90 0.70 0.19 0.15 0.07 0.10 0.31 0.31

Whitehorse YK 0.334 0.258 0.38 2.00 0.10 0.47 0.40 0.17 0.22 0.70 0.70

Summary of the Change in Cost due to PCFs 1475 and 1775

Scenario A Scenario B

Housing Construction Cost 2020 NBC Provisions PCF Provisions

Location Prov. Jpdated Seismic Val Updated Seismic Values
Avg.$/Sq-ft. | House Cost Cost. Diff| % Change Cost. Diff| % Change

Victoria BC | $ 224.10 | $ 525,290.40 | $ 1,242.73 0.24%| S 618.48 0.12%
Whitehorse YT | $ 200.00 | $ 468,800.00 | $ - 0%| $ 1,206.51 0.26%
Lethbridge AB |$ 150.00 | $ 351,600.00 | $ - 0%| S 764.10 0.22%
Ottawa ON | $ 170.00 | $ 398,480.00 | $ - 0%| $ 302.19 0.08%
Montreal Qc | S 165.00 | $ 386,760.00 | $ 2,230.45 0.58%| S 327.75 0.08%
St. John's NL |$ 162.50 | $ 367,318.25 | $ - 0%| $ 764.10 0.21%
Winnipeg MB | $ 162.50 | $ 367,318.25 | $ - 0%| $ 302.19 0.08%

Notes:

1. The cost differences and % change in the above table represents the differences between each of the scenarios,
A and B compared to the base scenario, which is the existing NBC 2020.

2. The house cost is based on the square footage cost and the square footage of the archetype used in the impact
analysis (2,344 sq.ft.). Square footage construction costs were obtained from Altus Group - 2022 Canadian

Construction Cost Guide which reflects costs of 2021. Without information for Victoria or Lethbridge, factors were
applied to the 2021 data to reflect previous years' data.

3. With the lowest exterior framed wall of the archetype supporting more than two floors and a roof, it would be
designed in compliance with Part 4 in all Scenarios so it was ommitted from the Impact Analysis.

Comments and Disussion of Results

Location Prov. Comments and Discussion

Victoria BC [With the updated Seismic Hazard values Victoria is moved into using Part 4 for lateral loads resistance design. The PCF
would keep Victoria from being pushed into Part 4 for many cases which is why Scenario B represents a cost reduction
compared to Scenario A.

Whitehorse YT |Whitehorse is currently not required to design for lateral loads resistance which is reflected by the cost increase. This
archetype was governed by the seismic hazard value because the worst case maximum value was selected, assuming
the designer did not have a geotechnical evaluation conducted.

Lethbridge AB [The lateral loads design cost values for St. John's were applied to the construction cost information for Lethbridge
because the two cities fall into the same seismic and wind hazard categories. The lateral loads resistance for this
archetype was governed by the expected wind loads.

Winnipeg MB |The large difference between Wind and Seismic hazards for Winnipeg would likely mean that regardless of the building

dimensions, Wind will govern the design to resist lateral loads.

Ottawa (City Hall)

ON

Following the PCF's provisions, Ottawa's wind and seismic hazard values result in similar minimum lengths for braced
wall panels depending on the dimensions of the building. For this archetype, Wind governed over Seismic.

Montréal (City Hall)

Qc

Montreal does not currently require lateral loads resistance but with the updated seismic values it would be shifted
into where the current NBC 2020 does require braced wall panels. The proposed lateral loads design provisions reduce
the cost of bracing for the proposed updated seismic hazard values.

St. John's

NL

IThe large difference between Wind and Seismic hazards for St. John's would likely mean that regardless of the
building dimensions, wind will govern the design to resist lateral loads.
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Cost Differences - Victoria
Archetype Stacked Town

No. Storeys = 3
Construction = Light
w= 117 m
I= 118 m
Stud spacing = 600 mm
Stud Height = 24m
Eave-to-Ridge height = 21m

Braced Wall Panel Difference
Scenario A, with the updated Seismic Data, requires Victoria to be designed according to Part 4, which has been represented as a 10% increase in panel lengths.

. Base Scenario: Existing NBC 2020 NBC 2020 Provisions with Updated Seismic Hazard Values b/w Base Scenario B: Updated Seismic Values and Updated Lateral Loads Provisions
Braced Wal .
Floor Level Panel Length BWPType|  BWP Unit Cost BWP Cost| Length BWP Type|  BWP Unit Cost BWpCost|  2ndScenarioA Floor Level Braced Wall Panel Length BWP Type. BWP Unit Cost BWP Cost
BWP1 1030 2015 WSP-3a $163.94 /m S 168.86 1133 2015 WSP-4a $173.60 /m S 196.68 | $ 27.82 BWP1 1200 2020 WSP-E S 190.58 /m S 228.69
170 EXT-W26600 $ 155.18 /m $ 26.38 67 EXT-W26600 $ 155.18 /m S 1040 | $ (15.98); S e
BWP2 750 2015 WSP-3a $163.94 /m S 122.96 825 2015 WSP-4a $173.60 /m S 143.22 [ $ 20.26 BWP2 1265 2020 WSP-E $ 190.58 /m S 241.08
515 EXT-W26600 $ 155.18 /m $ 79.92 440 EXT-W26600 $ 155.18 /m S 68.28 | $ (11.64), $ e
BWP3 600 2015 WSP-3a $163.94 /m $ 98.37 660 2015 WSP-4a $173.60 /m S 114.57 | $ 16.21 BWP3 700 2020 WSP-E $ 190.58 /m S 133.40
100 EXT-W26600 $ 155.18 /m $ 15.52 40 EXT-W26600 $ 155.18 /m S 6.21($ (9.31) S e
BWP4 2600 2015 WSP-3a $163.94 /m S 426.25 2860 2015 WSP-4a $173.60 /m S 496.48 | $ 70.23 BWP4 2875 2020 WSP-B $ 161.84 /m $ 465.30
275 EXT-W26600 $ 155.18 /m $ 42.67 15 EXT-W26600 $ 155.18 /m S 233 (S (40.35), $ E
BWP5 600 2015 WSP-3a $163.94 /m $ 98.37 660 2015 WSP-4a $173.60 /m S 114.57 | $ 16.21 BWP5 600 2020 WSP-B $ 161.84 /m S 97.11
1stFIr BWP6 1500 2015 WSP-3a $163.94 /m S 245.92 1650 2015 WSP-4a $173.60 /m S 286.43 | $ 40.52 1st Fir BWP6 5500 2020 WSP-B $ 161.84 /m S 890.15
4000 EXT-W26600 $ 155.18 /m S 620.71 3850 EXT-W26600 $ 155.18 /m S 597.43 | $ (23.28), S E
BWP7 775 2015 WSP-3a $163.94 /m S 127.06 852.5 2015 WSP-4a $173.60 /m S 147.99 | $ 20.93 BWP7 775 2020 WSP-E $ 190.58 /m $ 147.70
BWP8 1605 2015 WSP-3a $163.94 /m S 263.13 1765.5 2015 WSP-4a $173.60 /m S 306.48 | $ 43.35 BWP8 2390 2020 WSP-E $ 190.58 /m S 455.48
785 EXT-W26600 $ 155.18 /m S 121.81 624.5 EXT-W26600 $ 155.18 /m S 96.91 | $ (24.91), $ E
BWP9 3950 2015 WSP-3a-Interior $157.62 /m S 622.61 4345 2015 WSP-4a-Interior $167.28 /m S 72681 | $ 104.20 BWP9 6933 2020 WSP-E-Interior $ 184.26 /m S 1,277.45
2983 INT-W26600-B $124.87 /m S 372.50 2588 2015 WSP-4a-Interior $167.28 /m S 43291 |$ 60.41 S e
BWP10 750 2015 WSP-3a-Interior $157.62 /m S 118.22 825 2015 WSP-4a-Interior $167.28 /m $ 138.00 | $ 19.78 BWP10 750 2020 WSP-E-Interior $ 184.26 /m S 138.19
BWP11 600 2015 WSP-3a-Interior $157.62 /m $ 94.57 660 2015 WSP-4a-Interior $167.28 /m S 110.40 | $ 15.83 BWP11 1450 2020 WSP-E-Interior $ 184.26 /m S 267.17
850 INT-W26600-B $124.87 /m S 106.14 790 2015 WSP-4a-Interior $167.28 /m S 132.15 | $ 26.01 $ e
BWP12 1720 2015 WSP-3a-Interior $157.62 /m S 271.11 1892 2015 WSP-4a-Interior $167.28 /m S 31649 | $ 45.37 BWP12 1720 2020 WSP-E-Interior $ 184.26 /m S 316.92
BWP13 600 2015 WSP-3a $163.94 /m $ 98.37 660 2015 WSP-4a $173.60 /m S 114.57 | $ 16.21 BWP13 600 2020 WSP-E S 190.58 /m S 114.35
BWP14 720 2015 WSP-3a $163.94 /m S 118.04 792 2015 WSP-4a $173.60 /m S 137.49 | $ 19.45 BWP14 720 2020 WSP-B $ 161.84 /m S 116.53
BWP15 600 2015 WSP-3a $163.94 /m $ 98.37 660 2015 WSP-4a $173.60 /m S 114.57 | $ 16.21 BWP15 600 2020 WSP-B $ 161.84 /m S 97.11
BWP16 1500 2015 WSP-3a $163.94 /m S 245.92 1650 2015 WSP-4a $173.60 /m S 286.43 | $ 40.52 BWP16 4475 2020 WSP-B $ 161.84 /m S 724.25
2975 EXT-W26600 $ 155.18 /m S 461.65 2825 EXT-W26600 $ 155.18 /m S 43838 | $ (23.28), S e
BWP17 600 2015 WSP-3a $163.94 /m $ 98.37 660 2015 WSP-4a $173.60 /m S 114.57 | $ 16.21 BWP17 875 2020 WSP-E $ 190.58 /m $ 166.75
275 EXT-W26600 $ 155.18 /m $ 42.67 215 EXT-W26600 $ 155.18 /m S 33.36 | $ (9.31) S E
BWP18 890 2015 WSP-3a $163.94 /m S 145.91 979 2015 WSP-4a $173.60 /m S 169.95 | $ 24.04 BWP18 1180 2020 WSP-E $ 190.58 /m $ 224.88
290 EXT-W26600 $ 155.18 /m $ 45.00 201 EXT-W26600 $ 155.18 /m S 3119 | $ (13.81), S E
BWP19 1470 2015 WSP-3a-Interior $157.62 /m S 231.71 1617 2015 WSP-4a-Interior $167.28 /m S 27048 | $ 38.78 BWP19 5620 2020 WSP-B-Interior $ 155.52 /m S 874.05
2nd FIr 4150 INT-W26600-B $124.87 /m $ 518.22 4003 2015 WSP-da-Interior  $167.28 /m $ 669.60 | $ 151.38 2nd Fr $ =
BWP20 750 2015 WSP-3a-Interior $157.62 /m S 118.22 825 2015 WSP-4a-Interior $167.28 /m S 138.00 | $ 19.78 BWP20 750 2020 WSP-B-Interior $ 155.52 /m S 116.64
BWP21 600 2015 WSP-3a-Interior $157.62 /m $ 94.57 660 2015 WSP-4a-Interior $167.28 /m S 11040 | $ 15.83 BWP21 600 2020 WSP-B-Interior $ 155.52 /m S 93.31
BWP22 600 2015 WSP-3a $163.94 /m $ 98.37 660 2015 WSP-4a $173.60 /m S 114.57 | $ 16.21 BWP22 1220 2020 WSP-E $ 190.58 /m S 232.50
620 EXT-W26600 $ 155.18 /m $ 96.21 560 EXT-W26600 $ 155.18 /m S 86.90 | $ (9.31) S e
BWP22b 750 2015 WSP-3a $163.94 /m S 122.96 825 2015 WSP-4a $173.60 /m $ 143.22 | $ 20.26 BWP22b 1350 2020 WSP-E $ 190.58 /m S 257.28
600 EXT-W26600 $ 155.18 /m $ 93.11 525 EXT-W26600 $ 155.18 /m S 81.47 | $ (11.64), S e
BWP23 600 2015 WSP-3a-Interior $157.62 /m $ 94.57 660 2015 WSP-4a-Interior $167.28 /m S 11040 | $ 15.83 BWP23 700 2020 WSP-E-Interior $ 184.26 /m $ 128.98
100 INT-W26600-B $124.87 /m $ 12.49 40 2015 WSP-4a-Interior $167.28 /m S 6.69 [ $ (5.80) S e
BWP24 890 2015 WSP-3a-Interior $157.62 /m $ 140.28 979 2015 WSP-4a-Interior $167.28 /m S 163.76 | $ 23.48 BWP24 1350 2020 WSP-E-Interior  $ 184.26 /m S 248.75
460 INT-W26600-B $124.87 /m $ 57.44 371 2015 WSP-4a-Interior $167.28 /m $ 62.06 | $ 4.62 $ -
BWP25 600 2015 WSP-3a $163.94 /m S 98.37 660 2015 WSP-4a $173.60 /m S 114.57 [ $ 16.21 BWP25 600 2020 WSP-E S 190.58 /m S 114.35
BWP26 720 2015 WSP-3a $163.94 /m S 118.04 792 2015 WSP-4a $173.60 /m S 137.49 | $ 19.45 BWP26 720 2020 WSP-B $ 161.84 /m S 116.53
BWP27 600 2015 WSP-3a $163.94 /m $ 98.37 660 2015 WSP-4a $173.60 /m $ 114,57 | $ 16.21 BWP27 600 2020 WSP-B $ 161.84 /m S 97.11
BWP28 1500 2015 WSP-3a $163.94 /m S 245.92 1650 2015 WSP-4a $173.60 /m S 286.43 | $ 40.52 BWP28 1300 2020 WSP-B $ 161.84 /m S 210.40
EXT-W26600 $ 155.18 /m -350 EXT-W26600 $ 155.18 /m S (54.31) $ (54.31), 200 EXT-W26600 $ 155.18 /m $ 31.04
BWP29 600 2015 WSP-3a $163.94 /m $ 98.37 660 2015 WSP-4a $173.60 /m S 114.57 | $ 16.21 BWP29 600 2020 WSP-E $ 190.58 /m S 114.35
BWP30 890 2015 WSP-3a $163.94 /m S 145.91 979 2015 WSP-4a $173.60 /m S 169.95 | $ 24.04 BWP30 750 2020 WSP-E $ 190.58 /m S 142.93
EXT-W26600 $ 155.18 /m -229 EXT-W26600 $ 155.18 /m S (35.54) $ (35.54), 140 EXT-W26600 $ 155.18 /m S 21.72
BWP31 1470 2015 WSP-3a-Interior $157.62 /m S 231.71 1617 2015 WSP-4a-Interior $167.28 /m S 27048 | $ 38.78 BWP31 4650 GWB-C Interior $ 95.82 /m S 445.56
3rd FIr 3180 INT-W26600 $116.08 /m S 369.15 3033 2015 WSP-4a-Interior $167.28 /m S 507.35 | $ 138.20 3rd FIr $ -
BWP32 750 2015 WSP-3a-Interior $157.62 /m S 118.22 825 2015 WSP-4a-Interior $167.28 /m S 138.00 | $ 19.78 BWP32 1200 GWB-C Interior $ 95.82 /m S 114.98
450 INT-W26600 $116.08 /m $ 52.24 375 2015 WSP-4a-Interior $167.28 /m S 62.73 | $ 10.49
BWP33 600 2015 WSP-3a-Interior $157.62 /m $ 94.57 660 2015 WSP-4a-Interior $167.28 /m S 11040 | $ 15.83 BWP33 3335 GWB-C Interior $ 95.82 /m $ 319.56
2735 INT-W26600 $116.08 /m S 317.49 2675 2015 WSP-4a-Interior $167.28 /m S 447.46 | $ 129.97
BWP34 600 2015 WSP-3a $163.94 /m $ 98.37 660 2015 WSP-4a $173.60 /m S 114.57 | $ 16.21 BWP34 600 2020 WSP-E $ 190.58 /m S 114.35
BWP34b 750 2015 WSP-3a $163.94 /m S 122.96 825 2015 WSP-4a $173.60 /m S 143.22 | $ 20.26 750 EXT-W26600 $ 155.18 /m S 116.38
BWP35 735 2015 WSP-3a-Interior $157.62 /m S 115.85 808.5 2015 WSP-4a-Interior $167.28 /m S 135.24 | $ 19.39 BWP35 1735 2020 WSP-A-Interior $ 155.52 /m S 269.84
1000 INT-W26600 $116.08 /m S 116.08 926.5 2015 WSP-4a-Interior $167.28 /m S 154.98 | $ 38.90 $ E
BWP36 750 INT-W26600 $116.08 /m $ 87.06 825 2015 WSP-4a-Interior $167.28 /m S 138.00 | $ 50.94 BWP36 750 2020 WSP-A-Interior $ 155.52 /m S 116.64
1st FIr Extra 11 mm OSB 5337 Extra 11 mm 0SB $ 30.70 /m ) 163.83 4803.3 Extra11 mm 0SB $ 30.70 /m S 147.45 | $ (16.38); 1st FIr Extra 11 mm OSB 1127 Extra 11 mm OSB_$ 30.70 /m S 34.60
2nd FIr Extra 11 mm OSB 8297 Extra 11 mm OSB $ 30.70 /m S} 254.70 7467.3 Extra 11 mm OSB $ 30.70 /m S 22923 | $ (25.47), 2nd Flr Extra 11 mm OSB 4147 Extra 11 mm OSB_$ 30.70 /m S 127.30
3rd Storey Extra 11 mm OSB 9664 Extra 11 mm OSB $ 30.70 /m S} 296.66 8697.6 Extra 11 mm OSB $ 30.70 /m $ 266.99 | $ (29.67), 3rd Storey Extra 11 mm OSB 5484 Extra 11 mm OSB $ 30.70 /m S 168.35
All Flrs Extra 12.7 Gypsun| 0 Extra Gypsum Board $ 34.92 /m S - 0 ExtraGypsumBoard $  34.92 /m $ - $ - All Flrs Extra 12.7 Gypsum Extra Gypsum Board $ 34.92 /m | S -
$ 10,319.36 [$ 11,556.60 | § 1,237.33 [s 10,730.01
| Percent Increase Relative to Base Case (Existing Code) 12% | Percent Increase Relative to Base Case (Existing Code) 4%|
| Percent Increase Relative to Scenario A (Updated Seismic Values) -7%|
Anchor Bolts Difference
Base Scenario: Existing NBC 2020 NBC 2020 Provisions with Updated Seismic Hazard Values Difference b/w Base Scenario B: Updated Seismic Values and Updated Lateral Loads Provisions
Spacing (mm)] Number| Unit Cost | Cost Spacing (mm)] Number| Unit Cost [ Cost and Scenario A Spacing (mm)| Number|  Unit Cost | [ Cost
1/2" dia. Anchor] 2400] 21]'s 6.13 Ea. [s 1873 2400] 21[$ 613 fa. [s  1873]s - 500/800/2400 | 52]$ 6.13 [Ea. [s 318.76
0%,
Top Plate Splice Fasteners
Base Scenario: Existing NBC 2020 NBC 2020 Provisions with Updated Seismic Hazard Values Difference b/w Base Scenario B: Updated Seismic Values and Updated Lateral Loads Provisions
Total Total and Scenario A
No. Locations| No. Fasteners|  Fasteners| Cost per| Total Cost No. Locations| No. | |Cost per Total Cost No. Locations| No. Fasteners| Total Fasteners| Cost per Total Cost
1st Floor Framing 14 24 33 $ 010 S 33.60 14 26 364 5 010 S 3640 S 2.80 1st Floor Framing 14 20 280 $ 010 S 2800 $ (5.60)
2nd Floor Framing 13 16 208 § 010 $ 20.80 13 16 208 $ 010 $ 2080 $ - 2nd Floor Framing 13 20 260 $ 010 $ 2600 $ 5.20
3rd Floor Framing 13 6 78 $ 010 $ 7.80 13 8 104 $ 010 $ 1040 $ 2.60 3rd Floor Framing 13 20 260 $ 010 $ 26.00 $ 18.20
414] [s 62.20 468] [s 67.60 540] [s 80.00
[ Base Case Total Cost [$ 1051029] [ Scenario A Total Cost B 11,753.02 | Scenario B Total Cost S 11,128.77
Total Percent Increase Relative to Base Case (Existing Code) | 12%' Total Percent Increase Relative to Base Case (Existing Code) 6%
Total Percent Increase Relative to Scenario A (Updated Seismic Values) -5%|
Average Cost of Housing Construction in Victoria [ Percent Increase from Base Case Home Construction [ 0.24%| [ Percent Increase from Base Case Home Construction 0.1%]
$ 525,290.40 CAD
Based on Altus Group - 2022 Canadian Cost Guide
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Code Analysis - Victoria

Archetype

No. Storeys =
Construction =

w=

| =

Stud spacing =

Stud Height =
Eave-to-Ridge height =

Stacked Town

3

Light

11.7

11.8

600

2.4

2.1

Base Scenario

2015 NBC and 2015 NBC Seismic Hazard Values

Sa(0.2) = 1.30
HWP = 0.57 kPa
9.23.13.1. Requirements for Low to Moderate Wind and Seismic Forces
Does the Article apply? No
9.23.13.2. Requirements for High Wind and Seismic Forces
qui . ‘eh T smi Design to0 9.23.13.4. t0 9.23.13.7.
Does the Article apply? Yes
9.23.13.3. Requirements for Extreme Wind and Seismic Forces
Does the Article apply? No
9.23.13.5. Braced Wall Panels in Braced Wall Bands
Is Sa(0.2) greater than 0.7 and less than 1.0? No
Is Sa(0.2) greater than or equal to 1.0 and less than 1.8kPa? Yes
Is HWP greater than or equal to 0.8 and less than 1.2 kPa? No
Table 9.23.13.5. Spacing and Dimensions of Braced Wall Bands and Braced Wall Panels
% braced walls - 3rd Floor -
% braced walls - 2nd Floor -
% braced walls - 1st Floor -
% braced walls - bsmt -
Maximum distance between centre lines of adjacent braced wall bands
. 7.6 m
measured from the furthest points between centres of the bands
Maximum distance between required braced wall panels measured from the 6.4
edges of the panels ’ m
Maximum distance from the end of a braced wall band to the edge of the o
closest required braced wall panel ’ 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 600 mm
braced wall panel
Minimum length of individual braced wall panels panel not located at the end
of a braced wall band or braced wall panel located at the end of a braced wall 50
mm

band where the braced wall panel does not connect to an intersecting braced
wall panel

9.23.13.6.

Materials in Braced Wall Panels

Is Sa(0.2) less than or equal to 0.9? No

Stud spacing? 400 600
GWSB interior finish 12.7 15.9|{mm
CSA 0325 sheathing W16 w24
0SB 0-1 and O-2 grades 11 12.5|mm
Waferboard R-1 grade N/A N/A|mm
Plywood 11 12.5|mm
Diagonal lumber N/A N/A|mm

Use OSB wall sheathing
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9.23.3.5. Fasteners for Sheathing or Subflooring

Does Table 9.23.3.5.-A govern design? No

Does Table 9.23.3.5.-B govern design? No

Does Table 9.23.3.5.-C govern design? Yes

Braced Wall Panel Type 2015 WSP-4 2015 WSP-4a
9.23.6.1. Anchorage of Building Frames

1.2<S3(0.2)<13

Anchor bolt size 12.7 mm Use Table 9.23.6.1.

Anchor bolt spacing 19m Use Table 9.23.6.1.
9.23.11.4. Joints in Top Plates

1.2<S3(0.2)<13

Top Plate Connections
1st Floor 8 nails Supporting 1 floor
2nd Floor 3 nails Supporting O floors

Using Table 9.23.11.4.-2015
Using Table 9.23.11.4.-2015

Scenario A:

2015 NBC and 2020 NBC Seismic Hazard Values

5(0.2,C) =

HWP =

191
0.45 kPa

9.23.13.1.

Requirements for Low to Moderate Wind and Seismic Forces
Does the Article apply? No

9.23.13.2.

Requirements for High Wind and Seismic Forces
Does the Article apply? No

9.23.13.3.

Requirements for Extreme Wind and Seismic Forces
Does the Article apply? Yes

Design to Part 4

9.23.13.5.

Braced Wall Panels in Braced Wall Bands

Is Sa(0.2) greater than 0.7 and less than 1.0?

Is Sa(0.2) greater than or equal to 1.0 and less than 1.8kPa?
Is HWP greater than or equal to 0.8 and less than 1.2 kPa?

No
No
No

Table 9.23.13.5.

Spacing and Dimensions of Braced Wall Bands and Braced Wall Panels
% braced walls - 3rd Floor

% braced walls - 2nd Floor

% braced walls - 1st Floor

% braced walls - bsmt

Maximum distance between centre lines of adjacent braced wall bands
measured from the furthest points between centres of the bands

Maximum distance between required braced wall panels measured from the
edges of the panels

Maximum distance from the end of a braced wall band to the edge of the
closest required braced wall panel

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

Minimum length of individual braced wall panels 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

7.6

6.4

2.4

600

750

9.23.13.6.

Materials in Braced Wall Panels

Is Sa(0.2) less than or equal to 0.9? No

Stud spacing? 400 600
GWSB interior finish 12.7 15.9|{mm
CSA 0325 sheathing W16 W24
0SB 0-1 and 0O-2 grades 11 12.5|mm
Waferboard R-1 grade n/a n/almm
Plywood 11 12.5|mm
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Diagonal lumber n/a| n/almm |

9.23.3.5. Fasteners for Sheathing or Subflooring

Does Table 9.23.3.5.-A govern design? No

Does Table 9.23.3.5.-B govern design? No

Does Table 9.23.3.5.-C govern design? No

Braced Wall Panel Type Design to Part 4
9.23.6.1. Anchorage of Building Frames

Sa(0.2) >1.8 Design to Part 4

Anchor bolt size 12.7 mm

Anchor bolt spacing 1.8 m Use at least the highest from Table 9.23.6.1.
9.23.11.4. Joints in Top Plates

Sa(0.2)>1.8

Top Plate Connections Design to Part 4

1st Floor 8 nails Supporting 1 floor
2nd Floor 4 nails Supporting O floors Use at least the highest from Table 9.23.11.4.

Scenario B - Post Public Review

2020 NBC and 2020 NBC

Seismic Hazard Values

Smax =

Smax =

HWP =

S =
Construction =

2.02 Worst Case w= 117 m
1.68 Site Class C = 118 m
0.57 kPa Stud spacing = 600 mm
0.70 kPa Stud Height = 24 m
Normal Eave-to-Ridge height = 21m

9.23.13.1. Requirements for Low to Moderate Wind and Seismic Forces
Does the Article apply? No

9.23.13.2. Requirements for High Wind and Seismic Forces
Is the 1-in-50 HWP < 1.2 kPa? No
Is Smax < 2.6 for the Site Class Yes
Does the lowest exterior frame support less Yes Design to
than or equal to 2 floors of normal weight Article 9.23.13.4.-2020 to 9.23.13.10.-2020
Does the lowest exterior frame support less N/A
than or equal to 1 floor of heavy weight

9.23.13.3. Requirements for Extreme Wind and Seismic Forces
Is Smax > 2.6? No
Is Smax > 0.47 for Site Cass C and the lowest exterior No Design to
frame wall supports more than 1 floor of heavy weight N/A
construction or is clad with masonry/stone veneer?

9.23.13.5. Braced Wall Panels in Braced Wall Bands
Maximum distance between centre lines of adjacent braced wall bands

. 10.6 m

measured from the furthest points between centres of the bands
Maximum distance between required braced wall panels measured from the 6.4
edges of the panels ’ m
Maximum distance from the end of a braced wall band to the edge of the o
closest required braced wall panel ’ 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 600 mm

braced wall panel
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Minimum length of individual braced wall panels panel not located at the end
of a braced wall band or braced wall panel located at the end of a braced wall
. . 750 mm
band where the braced wall panel does not connect to an intersecting braced
wall panel
Minimum length of individual gypsum board-sheathed braced wall panels:
* gypsum board installed on both faces of braced wall panel 1.2 m
e gypsum board installed on one face of braced wall panel 2.4 m
Minimum length of individual lumber-sheathed braced wall panels: 1.2 m
Minimum total length of all braced wall panels in a braced wall band Per Article 9.23.13.7.
9.23.13.7. Braced Wall Panel Length
9.23.13.7.(4) SEISMIC

I-s = Lus X [Kweight X Ksnow] X [KSspacing X KSnumber] X [Kgyp X Ksheath] > BWPmin
First Storey
Front to Back Direction (Exterior Walls)

Lys = 822 m WSP-B
Kweight = 1 normal weight
Kenow = 1 roof snow load less than 2 kPa
Ksspacing = 0.82 space between braced walls approx. 5.9 m
Ksnumber = 1.33 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L= 8.96 m

Front to Back Direction (Interior Party Walls)

Ly = 5.87 m WSP-E
Kweight = 1 normal weight
Kenow = 1 roof snow load less than 2 kPa
Ksspacing = 0.82 space between braced walls approx. 5.9 m
Ksnumber = 1.33 3 braced wall bands
Keyp = 1.2 walls are blocked but not sheathed on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L= 7.68 m

Left to Right Direction (Exterior Back)

Lys = 587 m WSP-F
Kweight = 1 normal weight
Kenow = 1 roof snow load less than 2 kPa
Ksspacing = 0.81 space between braced walls approx. 5.8 m (average)
Ksnumber = 1.33 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L= 6.32 m

Left to Right Direction (Exterior Front)

Ly = 5.87 m WSP-F
Kweight = 1 normal weight
Kenow = 1 roof snow load less than 2 kPa
Ksspacing = 0.81 space between braced walls approx. 5.8 m (average)
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Ksnumber = 1.33 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L= 6.32 m

Left to Right Direction (Interior)

Lys = 587 m WSP-F
Kweight = 1 normal weight
Ksnow = 1 roof snow load less than 2 kPa
Ksspacing = 0.81 space between braced walls approx. 5.8 m (average)
Ksnumber = 1.33 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L = 6.32 m

Second Storey

Front to Back Direction (Exterior Walls)

Lys = 531 m WSP-B
Kweight = 1 normal weight
Ksnow = 1 roof snow load less than 2 kPa
Ksspacing = 0.82 space between braced walls approx. 5.9 m
Ksnumber = 1.33 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L= 579 m

Front to Back Direction (Interior Party Walls)

Lys = 531 m WSP-B
Kweight = 1 normal weight
Ksnow = 1 roof snow load less than 2 kPa
Ksspacing = 0.82 space between braced walls approx. 5.9 m
Ksnumber = 1.33 3 braced wall bands
Keyp = 1.2 walls are blocked but not sheathed on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L= 6.95 m

Left to Right Direction (Exterior Back)

Lys = 3.79 m WSP-F
Kweight = 1 normal weight
Ksnow = 1 roof snow load less than 2 kPa
Ksspacing = 0.81 space between braced walls approx. 5.8 m (average)
Ksnumber = 1.33 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L= 4.08 m

Left to Right Direction (Exterior Front)

Lus = 5.87 m WSP-F
Kweight = 1 normal weight
Ksnow = 1 roof snow load less than 2 kPa
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KSspacing =
KSnumber =

Keyp =

Ksheath =

L=

0.81 space between braced walls approx. 5.8 m (average)
1.33 3 braced wall bands

1 walls are sheathing on the interior with gypsum

1 walls are continuously wood sheathed

6.32 m

Left to Right Direction (Interior)

Lus =
Kweight =
Ksnow =
KSspacing =
KSnumber =
Keyo =
Ksheath =

L=
Third Storey

3.79 m WSP-F

1 normal weight

1 roof snow load less than 2 kPa
0.81 space between braced walls approx. 5.8 m (average)
1.33 3 braced wall bands

1 walls are sheathing on the interior with gypsum

1 walls are continuously wood sheathed

4.08 m

Front to Back Direction (Exterior Walls)

Lus =
Kweight =
Ksnow =
KSspacing =
KSnumber =
Keyp =
Ksheath =

L=

24 m WSP-B
1 normal weight
1 roof snow load less than 2 kPa
0.82 space between braced walls approx. 5.9 m
1.33 3 braced wall bands
1 walls are sheathing on the interior with gypsum
1 walls are continuously wood sheathed

2.62 m

Front to Back Direction (Interior Party Walls)

Lus =
Kweight =
Ksnow =
KSspacing =
KSnumber =

Keyp =

Ksheath =

L=

842 m GWB-C
1 normal weight
1 roof snow load less than 2 kPa
0.82 space between braced walls approx. 5.9 m
1.33 3 braced wall bands
1 walls are blocked but not sheathed on the interior with gypsum
1 walls are continuously wood sheathed

9.18 m

Left to Right Direction (Exterior Back)

Lus =
Kweight =
Ksnow =
KSspacing =
KSnumber =
Keyp =
Ksheath =

L=

172 m WSP-F

1 normal weight

1 roof snow load less than 2 kPa
0.81 space between braced walls approx. 5.8 m (average)
1.33 3 braced wall bands

1 walls are sheathing on the interior with gypsum

1 walls are continuously wood sheathed

1.85 m

Left to Right Direction (Exterior Front)

Lus =

Kweight =

172 m WSP-F
1 normal weight
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1 roof snow load less than 2 kPa
Ksspacing = 0.81 space between braced walls approx. 5.8 m (average)
Ksnumber = 1.33 3 braced wall bands

Ksnow =

Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L= 1.85 m

Left to Right Direction (Interior)

Lys = 457 m WSP-A
Kweight = 1 normal weight
Ksnow = 1 roof snow load less than 2 kPa

Ksspacing = 0.81 space between braced walls approx. 5.8 m (average)
Ksnumber = 1.33 3 braced wall bands

Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L= 4.92 m

9.23.6.1.

Anchorage of Building Frames

Is HWP between 0.6 kPa and 1.2 kPa No
Is Smax for Site Class C greater than 0.47 Yes Use Table 9.23.6.1.
and is Smax less than or equal to 2.6

From Table 9.23.6.1.

Framing Type Selected WSP-B
Anchor bolt size 12.7 mm
Anchor bolt spacing 0.6 m

From Table 9.23.6.1.

Framing Type Selected 0
Anchor bolt size 12.7 mm
Anchor bolt spacing 0.5 m
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9.23.11.4.

Joints in Top Plates

Is HWP between 0.6 kPa and 1.2 kPa
Is Smax for Site Class C greater than 0.47
and is Smax less than or equal to 2.6

Table 9.23.11.4.-A
12<and<1.6
All floors

Table 9.23.11.4.-B
12<and<1.6
1st Floor

2nd Floor

19 nails
10 nails

13 nails
7 nails

7 nails
4 nails

No
Yes

Normal Weight
For BWB Spacing of 10.6m
For BWB Spacing of < 7.6m

For BWB Spacing of 10.6m
For BWB Spacing of < 7.6m

For BWB Spacing of 10.6m
For BWB Spacing of < 7.6m

N/A
Use Table 9.23.11.4.-A
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Cost Differences - Whitehorse

Archetype

No. Storeys =
Construction =

w=

1=

Stud spacing =

Stud Height =
Eave-to-Ridge height =
Braced Wall Panel

Stacked Town
3
Light
11.7 m
11.8 m
600 mm
24 m
21m
Difference

The Base Scenario and Scenario A produce the same Braced Wall Panel Lengths, Anchors, and Joint Splicing Results

Base Scenario: Existing NBC 2020
Braced Wall
Floor Level Panel Length BWP Type BWP Unit Cost BWP Cost
BWP1 1030 EXT-W26400-9.50SB $149.69 /m S 154.18
BWP2 750 EXT-W26400-9.50SB $149.69 /m 5 112.26
BWP3 600 EXT-W26400-9.50SB $149.69 /m S 89.81
BWP4 2600 EXT-W26400-9.50SB $149.69 /m S 389.18
BWP5 600 EXT-W26400-9.50SB $149.69 /m S 89.81
1t FIr BWP6 1500 EXT-W26400-9.50SB $149.69 /m 5 224.53
BWP7 775 EXT-W26400-9.50SB $149.69 /m S 116.01
BWP8 1605 EXT-W26400-9.50SB $149.69 /m 5 240.25
BWP9 3950 INT-W26600-B $124.87 /m S 493.25
BWP10 750 INT-W26600-B $124.87 /m S 93.65
BWP11 600 INT-W26600-B $124.87 /m S 74.92
BWP12 1720 INT-W26600-B $124.87 /m S 214.78
BWP13 600 EXT-W26400-9.50SB $149.69 /m S 89.81
BWP14 720 EXT-W26400-9.50SB $149.69 /m 5 107.77
BWP15 600 EXT-W26400-9.50SB $149.69 /m S 89.81
BWP16 1500 EXT-W26400-9.50SB $149.69 /m 5 224.53
BWP17 600 EXT-W26400-9.50SB $149.69 /m S 89.81
2nd FIr BWP18 890 EXT-W26400-9.50SB $149.69 /m 5 133.22
BWP19 1470 INT-W26600-B $124.87 /m S 183.56
BWP20 750 INT-W26600-B $124.87 /m S 93.65
BWP21 600 INT-W26600-B $124.87 /m S 74.92
BWP22 600 EXT-W26400-9.50SB $149.69 /m 5 89.81
BWP23 600 INT-W26600-B $124.87 /m S 74.92
BWP24 890 INT-W26600-B $124.87 /m S 111.14
BWP25 600 EXT-W26400-9.50SB $149.69 /m S 89.81
BWP26 720 EXT-W26400-9.50SB $149.69 /m 5 107.77
BWP27 600 EXT-W26400-9.50SB $149.69 /m S 89.81
BWP28 1500 EXT-W26400-9.50SB $149.69 /m 5 224.53
BWP29 600 EXT-W26400-9.50SB $149.69 /m S 89.81
3rd FIr BWP30 890 EXT-W26400-9.50SB $149.69 /m 5 133.22
BWP31 1470 INT-W26600 $116.08 /m S 170.64
BWP32 750 INT-W26600 $116.08 /m 5 87.06
BWP33 600 INT-W26600 $116.08 /m S 69.65
BWP34 600 EXT-W26400-9.50SB $149.69 /m 5 89.81
BWP35 735 INT-W26600 $116.08 /m S 85.32
BWP36 750 INT-W26600 $116.08 /m S 87.06
All Flrs Extra 12.7 Gypsur| -12660 Extra Gypsum Board $ 34.92 /m S (442.07)
$ 4,538.05
Anchor Bolts Difference
Base Scenario: Existing NBC 2020
Spacing (mm)] Number] Unit Cost [ Cost,
1/2" dia. Anchor 2400 21]'s 6.13 Ea. s 12873
Top Plate Splice Fasteners
| Base Scenario: NBC 2020
| No. Locations] No. Fasteners] Total] Costper][  Total Cost
1st Floor Framing 14 2 28 S 010 S 2.80
2nd Floor Framing 13 2 26 $ 010 S 2.60
3rd Floor Framing 13 2 26 $ 010 S 2.60
| 54| IB 8.00
| Base Case Total Cost [$ 467478

Average Cost of Housing Construction in Whitehorse
$ 468,800.00 CAD
Based on Altus Group - 2022 Canadian Cost Guide
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Scenario B: Updated Seismic Values and New Lateral Loads Provisions
Floor Level Braced Wall Panel Length BWP Type BWP Unit Cost BWP Cost
BWP1 775 2020 WSP-B $ 161.84 /m S 125.43
BWP2 750 EXT-W26600 $155.18 /m S 116.38
BWP3 600 2020 WSP-B S 161.84 /m S 97.11
BWP4 2600 2020 WSP-A S 149.69 /m S 389.18
BWPS 600 2020 WSP-A S 149.69 /m S 89.81
1t FIr BWP6 2050 2020 WSP-A $ 149.69 /m S 306.86
BWP7 600 2020 WSP-B S 161.84 /m S 97.11
BWP8 775 2020 WSP-B S 161.84 /m S 125.43
BWP9 5550 GWB-D Interior $ 97.75 /m S 542.52
BWP10 750 GWB-D Interior $ 97.75 /m S 7331
BWP11 600 GWB-D Interior $ 97.75 /m S 58.65
BWP12 1995 GWB-D Interior $ 97.75 /m S 195.01
BWP13 600 2020 WSP-B S 161.84 /m S 97.11
BWP14 720 2020 WSP-A S 149.69 /m S 107.77
BWP15 600 2020 WSP-A $ 149.69 /m $ 89.81
BWP16 2075 2020 WSP-A S 149.69 /m S 310.60
BWP17 600 2020 WSP-B S 161.84 /m S 97.11
2nd FIr BWP18 750 2020 WSP-B S 161.84 /m S 121.38
BWP19 2745 GWB-D Interior $ 97.75 /m S 268.33
BWP20 750 GWB-D Interior $ 97.75 /m S 7331
BWP21 600 GWB-D Interior $ 97.75 /m S 58.65
BWP22 600 2020 WSP-B S 161.84 /m S 97.11
BWP23 600 2020 WSP-B-Interior $ 155.52 /m S 93.31
BWP24 750 2020 WSP-B-Interior $ 155.52_/m 5 116.64
BWP25 600 2020 WSP-B S 161.84 /m S 97.11
BWP26 600 2020 WSP-A S 149.69 /m S 89.81
BWP27 600 2020 WSP-A $ 149.69 /m $ 89.81
BWP28 600 2020 WSP-A S 149.69 /m S 89.81
BWP29 600 2020 WSP-B S 161.84 /m S 97.11
3rd FIr BWP30 750 2020 WSP-B S 161.84 /m S 121.38
BWP31 4250 GWB-A Interior $ 81.17 /m S 344.95
BWP32 1200 GWB-A Interior $ 81.17 /m S 97.40
BWP33 1200 GWB-A Interior $ 81.17 /m S 97.40
BWP34 600 2020 WSP-B S 161.84 /m S 97.11
BWP35 1200 GWB-A Interior $ 81.17 /m S 97.40
BWP36 750 2020 WSP-A-Interior $ 155.59 /m S 116.70
1st FIr Extra 11 mm OSB 3462 ExtrallmmOSB $ 30.70 /m S 106.27
2nd FIr Extra 11 mm OSB 7057 ExtrallmmOSB $ 30.70 /m 5 216.63
3rd Flr Extra 11 mm OSB 1544 ExtrallmmOSB $ 30.70 /m S 47.40
All Flrs Extra 12.7 Gypsum 3300  Extra Gypsum Board $ 34.92 /m S 115.23
['s 5,669.45
Total Cost Increase relative to Base Case and Scenario A S 1,131.40
Percent Cost Increase relative to Base Case and Scenario A 25%

Scenario B: 2020 NBC Smax (Worst Case)

Spacing (mm)] Number] Unit Cost

800/1400/2400 28] $ 6.13 [Ea. ['s

| Scenario B: 2020 NBC Smax (Worst Case)

| No. Locations] No. Fasteners] Total Fasteners] Cost per] Total Cost
1st Floor Framing 14 12 168 $ 0.10 S 16.80
2nd Floor Framing 13 12 156 $ 010 $ 1560 $ 13.00
3rd Floor Framing 13 6 78 $ 010 S 7.80 $ 5.20
| 246| IB 40.20 |
Scenario B Total Cost S 5,881.29
Total Percent Increase Relative to Base Case (Existing Code) 26%
Total Percent Increase Relative to Scenario A (Updated Seismic Values) 26%
| Percent Increase in Base Case Home Construction | 0.3%|
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Code Analysis - Whitehorse

Archetype Stacked Town
No. Storeys =
Construction =

W=

Stud spacing =

Stud
Eave-to-Ridge

Height =
height =

3
Light
11.7 m
11.8 m
600 mm

24 m
21m

Base Scenario

2015 NBC and 2015 NBC Seismic Hazard Values

Sa(0.2) = 0.334
HWP = 0.38 kPa

9.23.13.1. Requirements for Low to Moderate Wind and Seismic Forces

Does the Article apply? Yes
9.23.13.2. Requirements for High Wind and Seismic Forces

Does the Article apply? No i
9.23.13.3. Requirements for Extreme Wind and Seismic Forces

Does the Article apply? No i
9.23.13.5. Braced Wall Panels in Braced Wall Bands

Is Sa(0.2) greater than 0.7 and less than 1.0? No

Is Sa(0.2) greater than or equal to 1.0 and less than 1.8kPa? No

Is HWP greater than or equal to 0.8 and less than 1.2 kPa? No
Table 9.23.13.5. Spacing and Dimensions of Braced Wall Bands and Braced Wall Panels

% braced walls - 3rd Floor 0.25

% braced walls - 2nd Floor
% braced walls - 1st Floor
% braced walls - bsmt

Maximum distance between centre lines of adjacent braced wall bands
measured from the furthest points between centres of the bands

Maximum distance between required braced wall panels measured from the
edges of the panels

Maximum distance from the end of a braced wall band to the edge of the
closest required braced wall panel

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

Minimum length of individual braced wall panels 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

9.23.13.6.

Materials in Braced Wall Panels

Is Sa(0.2) less than or equal to 0.9? Yes

Stud spacing? 400 600
GWSB interior finish 12.7 15.9|mm
CSA 0325 sheathing W16 w24

OSB 0O-1 and O-2 grades 11 12.5{mm
Waferboard R-1 grade 9.5 12.5{mm
Plywood 11 12.5|mm
Diagonal lumber 17 17|{mm

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis
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9.23.3.5. Fasteners for Sheathing or Subflooring

Does Table 9.23.3.5.-A govern design? Yes

Does Table 9.23.3.5.-B govern design? No

Does Table 9.23.3.5.-C govern design? No

Braced Wall Panel Type 2015 EWP600
9.23.6.1. Anchorage of Building Frames

Anchor bolt size 12.7 mm Sentence 9.23.6.1.(2) governs

Anchor bolt spacing 24 m
9.23.11.4. Joints in Top Plates

Top Plate Connections

1st Floor 1 nails Supporting 1 floor
2nd Floor 1 nails Supporting O floors
Scenario A:
2015 NBC and 2020 NBC Seismic Hazard Values
(0.2, C) = 0.47
HWP = 0.38 kPa

9.23.13.1. Requirements for Low to Moderate Wind and Seismic Forces

Does the Article apply? Yes
9.23.13.2. Requirements for High Wind and Seismic Forces

Does the Article apply? No i
9.23.13.3. Requirements for Extreme Wind and Seismic Forces

Does the Article apply? No i
9.23.13.5. Braced Wall Panels in Braced Wall Bands

Is Sa(0.2) greater than 0.7 and less than 1.0?
Is Sa(0.2) greater than or equal to 1.0 and less than 1.8kPa?
Is HWP greater than or equal to 0.8 and less than 1.2 kPa?

No
No
No

Table 9.23.13.5.

Spacing and Dimensions of Braced Wall Bands and Braced Wall Panels
% braced walls - 3rd Floor

% braced walls - 2nd Floor

% braced walls - 1st Floor

% braced walls - bsmt

Maximum distance between centre lines of adjacent braced wall bands

measured from the furthest points between centres of the bands ) m
Maximum distance between required braced wall panels measured from the
edges of the panels m
Maximum distance from the end of a braced wall band to the edge of the
closest required braced wall panel ) 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 - mm
braced wall panel
Minimum length of individual braced wall panels panel not located at the end
of a braced wall band or braced wall panel located at the end of a braced wall
. . - mm
band where the braced wall panel does not connect to an intersecting braced
wall panel
9.23.13.6. Materials in Braced Wall Panels
Is Sa(0.2) less than or equal to 0.9? Yes
Stud spacing? 400 600
GWSB interior finish 12.7 15.9|mm
CSA 0325 sheathing W16 W24
0SB 0-1 and 0-2 grades 11 12.5{mm Use OSB wall sheathing

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis
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Waferboard R-1 grade 9.5 12.5{mm

Plywood 11 12.5|mm

Diagonal lumber 17 17|{mm

9.23.3.5.

Fasteners for Sheathing or Subflooring
Does Table 9.23.3.5.-A govern design?
Does Table 9.23.3.5.-B govern design?
Does Table 9.23.3.5.-C govern design?

Braced Wall Panel Type

Yes
No
No
2015 EWP600

9.23.6.1.

Anchorage of Building Frames

Anchor bolt size
Anchor bolt spacing

12.7 mm
24 m

Sentence 9.23.6.1.(2) governs

9.23.11.4.

Joints in Top Plates

Top Plate Connections
1st Floor
2nd Floor

1 nail
1 nail

Supporting 1 floor
Supporting 0 floors

Using Table 9.23.11.4.-2015
Using Table 9.23.11.4.-2015

Scenario B - Post Public Review

2020 NBC and 2020 NBC Seismic Hazard Values

Smax =

Smax =

HWP =

S =
Construction =

0.70 Worst Case w = 11.7 m
0.41 Site Class C | = 11.8 m
0.38 kPa Stud spacing = 600 mm
1.00 kPa Stud Height = 24 m
Normal Eave-to-Ridge height = 21m

9.23.13.1. Requirements for Low to Moderate Wind and Seismic Forces
Does the Article apply? Yes

9.23.13.2. Requirements for High Wind and Seismic Forces
Is the 1-in-50 HWP < 1.2 kPa? Yes
Is Smax < 2.6 for the Site Class Yes
Does the lowest exterior frame support less Yes Design to
than or equal to 2 floors of normal weight Article 9.23.13.4.-2020 to 9.23.13.10.-2020
Does the lowest exterior frame support less N/A
than or equal to 1 floor of heavy weight

9.23.13.3. Requirements for Extreme Wind and Seismic Forces
Is Smax > 2.6? No
Is Smax > 0.47 for Site Cass C and the lowest exterior No Design to
frame wall supports more than 1 floor of heavy weight N/A
construction or is clad with masonry/stone veneer?

9.23.13.5. Braced Wall Panels in Braced Wall Bands
Maximum distance between centre lines of adjacent braced wall bands

. 10.6 m

measured from the furthest points between centres of the bands
Maximum distance between required braced wall panels measured from the 4
edges of the panels ' m
Maximum distance from the end of a braced wall band to the edge of the a
closest required braced wall panel ’ 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 600 mm

braced wall panel

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis
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Minimum length of individual braced wall panels panel not located at the end
of a braced wall band or braced wall panel located at the end of a braced wall 220
band where the braced wall panel does not connect to an intersecting braced mm
wall panel
Minimum length of individual gypsum board-sheathed braced wall panels:
e gypsum board installed on both faces of braced wall panel 12 m
¢ gypsum board installed on one face of braced wall panel 2.4 m
Minimum length of individual lumber-sheathed braced wall panels: 1.2 m
Minimum total length of all braced wall panels in a braced wall band Per Article 9.23.13.7.
9.23.13.7. Braced Wall Panel Length
9.23.13.7.(4) SEISMIC
Braced Wall Panel Lengths
Ls = Lus X [Kweight X Ksnow] X [KSspacing X KSnumber] X [Kgyp X Ksheath] > BWPmin
First Storey
Front to Back Direction (Exterior Walls)
Ly = 481 m WSP-A
Kueight = 1 normal weight
Kenow = 1 roof snow load less than 2 kPa
Ksspacing = 0.82 space between braced walls approx. 5.9 m
Ksnumber = 1.33 3 braced wall bands
Kayp = 1 walls are sheathing on the interior with gypsum
Keheath = 1 walls are continuously wood sheathed
L = 5.25 m
Front to Back Direction (Interior Party Walls)
Ly, = 481 m GWB-D
Kueight = 1 normal weight
Ksnow = 1 roof snow load less than 2 kPa
Ksspacing = 0.82 space between braced walls approx. 5.9 m
Ksnumber = 1.33 3 braced wall bands
Kayp = 1.2 walls are blocked but not sheathed on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L= 6.29 m
Left to Right Direction (Exterior Back)
Ly = 2.53 m WSP-B
Kueight = 1 normal weight
Kenow = 1 roof snow load less than 2 kPa
Ksspacing = 0.81 space between braced walls approx. 5.8 m (average)
Ksnumber = 1.33 3 braced wall bands
Kayp = 1 walls are sheathing on the interior with gypsum
Keheath = 1 walls are continuously wood sheathed
L= 273 m
Left to Right Direction (Exterior Front)
Ly, = 2.53 m WSP-B
Kueight = 1 normal weight
Ksnow = 1 roof snow load less than 2 kPa
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Ksspacing = 0.81 space between braced walls approx. 5.8 m (average)

Ksnumber = 1.33 3 braced wall bands
Kayp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L= 273 m

Left to Right Direction (Interior)

Ly = 481 m WSP-A

Kueight = 1 normal weight

Kenow = 1 roof snow load less than 2 kPa
Ksspacing = 0.81 space between braced walls approx. 5.8 m (average)
Ksnumber = 1.33 3 braced wall bands
Kayp = 1 walls are sheathing on the interior with gypsum
Keheath = 1 walls are continuously wood sheathed
L = 5.18 m

Second Storey
Front to Back Direction (Exterior Walls)

Ly = 311 m WSP-A

Kueight = 1 normal weight

Ksnow = 1 roof snow load less than 2 kPa
Ksspacing = 0.82 space between braced walls approx. 5.9 m
Ksnumber = 1.33 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L= 339m

Front to Back Direction (Interior Party Walls)

Ly = 311 m GWB-D

Kueight = 1 normal weight

Kenow = 1 roof snow load less than 2 kPa
Ksspacing = 0.82 space between braced walls approx. 5.9 m
Ksnumber = 1.33 3 braced wall bands
Kayp = 1.2 walls are blocked but not sheathed on the interior with gypsum
Keheath = 1 walls are continuously wood sheathed
L = 4.07 m

Left to Right Direction (Exterior Back)

Ly = 1.63 m WSP-B

Kueight = 1 normal weight

Ksnow = 1 roof snow load less than 2 kPa
Ksspacing = 0.81 space between braced walls approx. 5.8 m (average)
Ksnumber = 1.33 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L= 1.76 m

Left to Right Direction (Exterior Front)

Ly = 1.63 m WSP-B
Kueight = 1 normal weight
Kenow = 1 roof snow load less than 2 kPa
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Ksspacing = 0.81 space between braced walls approx. 5.8 m (average)

Ksnumber = 1.33 3 braced wall bands
Kayp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L= 1.76 m

Left to Right Direction (Interior)

Ly = 1.63 m WSP-B
Kueight = 1 normal weight
Kenow = 1 roof snow load less than 2 kPa
Ksspacing = 0.81 space between braced walls approx. 5.8 m (average)
Ksnumber = 1.33 3 braced wall bands
Kayp = 1 walls are sheathing on the interior with gypsum
Keheath = 1 walls are continuously wood sheathed
L = 1.76 m

Third Storey

Front to Back Direction (Exterior Walls)

Ly = 1.41 m WSP-A

Kueight = 1 normal weight

Kenow = 1 roof snow load less than 2 kPa
Ksspacing = 0.82 space between braced walls approx. 5.9 m
Ksnumber = 1.33 3 braced wall bands
Kayp = 1 walls are sheathing on the interior with gypsum
Keheath = 1 walls are continuously wood sheathed
L= 1.54 m

Front to Back Direction (Interior Party Walls)

Ly = 6.06 m GWB-A

Kueight = 1 normal weight

Ksnow = 1 roof snow load less than 2 kPa
Ksspacing = 0.82 space between braced walls approx. 5.9 m
Ksnumber = 1.33 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L= 6.61 m

Left to Right Direction (Exterior Back)

Ly = 0.74 m WSP-B
Kueight = 1 normal weight
Kenow = 1 roof snow load less than 2 kPa
Ksspacing = 0.81 space between braced walls approx. 5.8 m (average)
Ksnumber = 1.33 3 braced wall bands
Kayp = 1 walls are sheathing on the interior with gypsum
Keheath = 1 walls are continuously wood sheathed
L= 0.80 m

Left to Right Direction (Exterior Front)
Lye = 0.74 m WSP-B

Kueight = 1 normal weight

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis
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Kenow = 1 roof snow load less than 2 kPa

Ksspacing = 0.81 space between braced walls approx. 5.8 m (average)
Ksnumber = 1.33 3 braced wall bands
Kayp = 1 walls are sheathing on the interior with gypsum
Keheath = 1 walls are continuously wood sheathed
L= 0.80 m

Left to Right Direction (Interior)

Ly, = 3.03m GWB-A 6.06/2
Kueight = 1 normal weight
Ksnow = 1 roof snow load less than 2 kPa
Ksspacing = 0.81 space between braced walls approx. 5.8 m (average)
Ksnumber = 1.33 3 braced wall bands
Kayp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L= 3.26 m
9.23.6.1. Anchorage of Building Frames
Is HWP greater than 1.2 kPa No If "No" to both then use Table 9.23.6.1.
Is Smax greater than 2.6? No Use 9.23.6.1.(2)(b)
From Table 9.23.6.1.
Framing Type Selected WSP-A
Anchor bolt size 12.7 mm
Anchor bolt spacing 0.8 m
From Table 9.23.6.1.
Framing Type Selected WSP-A
Anchor bolt size 12.7 mm
Anchor bolt spacing 0.7 m
9.23.11.4. Joints in Top Plates

Is HWP less than or equal to 1.2 kPa Yes
Is Smax for Site Class C less than or equal to 2.6 Yes

Table 9.23.11.4.-A

£0.6 Normal Weight
All floors 6 nails For BWB Spacing of 10.6m
3 nails For BWB Spacing of < 7.6m

Table 9.23.11.4.-B

0.3<and<0.4 Normal Weight
1st Floor 9 nails For BWB Spacing of 10.6m
5 nails For BWB Spacing of < 7.6m
2nd Floor 5 nails For BWB Spacing of 10.6m
3 nails For BWB Spacing of < 7.6m

Use Table 9.23.11.4.-B
Use Table 9.23.11.4.-A

Wind Governs |

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis
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Cost Differences - Lethbridge
Archetype Stacked Town

No. Storeys = 3
Construction = Light
w= 117 m
I= 118 m
Stud spacing = 600 mm
Stud Height = 24 m
Eave-to-Ridge height = 21m

Braced Wall Panel Difference

The Base Scenario and Scenario A produce the same Braced Wall Panel Lengths, Anchors, and Joint Splicing Results

Base Scenario: Existing NBC 2020 Scenario B: Updated Seismic Values and New Lateral Loads Provisions
Braced Wall
Floor Level Panel Length BWP Type BWP Unit Cost BWP Cost Floor Level Braced Wall Panel Length BWP Type| BWP Unit Cost | BWP Cost
BWP1 870 EXT-W26400-9.50SB $149.69 /m $ 130.23 BWP1 870 2020 WSP-C $ 168.01 /m S 146.17
BWP2 750 EXT-W26400-9.50SB $149.69 /m S 112.26 BWP2 750 2020 WSP-C $ 168.01 /m S 126.01
BWP3 600 EXT-W26400-9.50SB $149.69 /m $ 89.81 BWP3 600 2020 WSP-C $ 168.01 /m S 100.81
BWP4 3750 EXT-W26400-9.50SB $149.69 /m S 561.32 BWP4 3750 2020 WSP-A $ 149.69 /m S 561.32
BWP5 600 EXT-W26400-9.50SB $149.69 /m $ 89.81 BWP5 600 2020 WSP-A S 149.69 /m S 89.81
1stFIr BWP6 5500 EXT-W26400-9.50SB $149.69 /m S 823.27 1stFir BWP6 5500 2020 WSP-A $ 149.69 /m S 823.27
BWP7 625 EXT-W26400-9.50SB $149.69 /m $ 93.55 BWP7 625 2020 WSP-C $ 168.01 /m S 105.01
BWP8 1605 EXT-W26400-9.50SB $149.69 /m S 240.25 BWP8 1605 2020 WSP-C $ 168.01 /m S 269.66
BWPS 5450 INT-W26600-B $124.87 /m $ 680.56 BWP9 5450 2020 WSP-B-Interior $ 155.52 /m S 847.61
BWP10 750 INT-W26600-B $124.87 /m $ 93.65 BWP10 750 2020 WSP-B-Interior $ 155.52 /m S 116.64
BWP11 600 INT-W26600-B $124.87 /m $ 74.92 BWP11 600 2020 WSP-A-Interior $ 155.59 /m S 93.36
BWP12 2095 INT-W26600-B $124.87 /m $ 261.61 BWP12 2095 2020 WSP-A-Interior $ 155.59 /m S 325.97
BWP13 600 EXT-W26400-9.50SB $149.69 /m $ 89.81 BWP13 600 2020 WSP-C $ 168.01 /m S 100.81
BWP14 720 EXT-W26400-9.50SB $149.69 /m S 107.77 BWP14 720 2020 WSP-A S 149.69 /m S 107.77
BWP15 600 EXT-W26400-9.50SB $149.69 /m $ 89.81 BWP15 600 2020 WSP-A S 149.69 /m S 89.81
BWP16 4825 EXT-W26400-9.50SB $149.69 /m S 722.23 BWP16 4825 2020 WSP-A $ 149.69 /m S 722.23
BWP17 600 EXT-W26400-9.50SB $149.69 /m $ 89.81 BWP17 600 2020 WSP-C $ 168.01 /m S 100.81
Ind Fir BWP18 790 EXT-W26400-9.50SB $149.69 /m S 118.25 2nd Fir BWP18 790 2020 WSP-C $ 168.01 /m S 132.73
BWP19 6020 INT-W26600-B $124.87 /m $ 751.73 BWP19 6020 GWB-D Interior $ 97.75 /m S 588.46
BWP20 750 INT-W26600-B $124.87 /m $ 93.65 BWP20 750 GWB-D Interior $ 97.75 /m S 7331
BWP21 600 INT-W26600-B $124.87 /m $ 74.92 BWP21 600 GWB-D Interior $ 97.75 /m S 58.65
BWP22 800 EXT-W26400-9.50SB $149.69 /m S 119.75 BWP22 800 2020 WSP-C $ 168.01 /m S 134.41
BWP23 600 INT-W26600-B $124.87 /m $ 74.92 BWP23 600 2020 WSP-C-Interior $ 161.69 /m S 97.02
BWP24 790 INT-W26600-B $124.87 /m $ 98.65 BWP24 790 2020 WSP-C-Interior $ 161.69 /m $ 127.74
BWP25 600 EXT-W26400-9.50SB $149.69 /m $ 89.81 BWP25 600 2020 WSP-C $ 168.01 /m S 100.81
BWP26 720 EXT-W26400-9.50SB $149.69 /m S 107.77 BWP26 720 2020 WSP-A S 149.69 /m S 107.77
BWP27 600 EXT-W26400-9.50SB $149.69 /m $ 89.81 BWP27 600 2020 WSP-A S 149.69 /m S 89.81
BWP28 1125 EXT-W26400-9.50SB $149.69 /m S 168.40 BWP28 1125 2020 WSP-A $ 149.69 /m S 168.40
BWP29 600 EXT-W26400-9.50SB $149.69 /m $ 89.81 BWP29 600 2020 WSP-C $ 168.01 /m S 100.81
3rd Fir BWP30 750 EXT-W26400-9.50SB $149.69 /m S 112.26 3rd FIr BWP30 750 2020 WSP-C $ 168.01 /m S 126.01
BWP31 3265 INT-W26600 $116.08 /m $ 379.01 BWP31 3265 GWB-A Interior $ 81.17 /m S 265.00
BWP32 1200 INT-W26600 $116.08 /m S 139.30 BWP32 1200 GWB-A Interior $ 81.17 /m S 97.40
BWP33 2525 INT-W26600 $116.08 /m $ 293.11 BWP33 2525 GWB-A Interior $ 81.17 /m S 204.94
BWP34 600 EXT-W26400-9.50SB $149.69 /m S 89.81 BWP34 600 2020 WSP-C $ 168.01 /m S 100.81
BWP35 1200 INT-W26600 $116.08 /m $ 139.30 BWP35 1200 GWB-A Interior $ 81.17 /m S 97.40
BWP36 750 INT-W26600 $116.08 /m $ 87.06 BWP36 750 2020 WSP-A-Interior $ 155.59 /m S 116.70
All Flrs Extra 12.7 Gypsur| -6990 Extra Gypsum Board $ 34.92 /m $ (244.08) 1st FIr Extra 11 mm OSB 3462 Extrallmm OSB $ 30.70 /m S 106.27
Total $  7,223.96 2nd Fir Extra 11 mm OSB 3587 Extra 11 mm OSB_$ 30.70 /m $ 110.11
3rd FIr Extra 11 mm OSB 1394 Extra 11 mm OSB $ 30.70 /m S 42.79
All Flrs Extra 12.7 Gypsum 1950  Extra Gypsum Board $ 34.92 /m | S 68.09
Total  [$ 7,842.50
Total Cost Increase relative to Base Case (Existing Code) S 618.54
Percent Cost Increase relative to Base Case (Existing Code) 9%
Anchor Bolts Difference
Base Scenario: Existing NBC 2020 Scenario B: 2020 NBC Smax (Worst Case)
Spacing (mm)| Number| Unit Cost | Cost Spacing (mm)| Number| Unit Cost |
1/2" dia. Anchor 2400] 21[$ 6.13 Ea. [s 12873 800/1400/2400 33 6.13 [Ea. [s
Top Plate Splice Fasteners
| Base Scenario: Existing NBC 2020 Scenario B: 2020 NBC Smax (Worst Case)
| No. Locations| No. Fasteners] Total[ Cost per|  Total Cost | No. Locations| No. Fasteners| Total Fasteners[ Cost per] Total Cost|
1st Floor Framing 14 2 28 $ 010 $ 2.80 1st Floor Framing 14 20 280 $ 010 $ 28.00 $
2nd Floor Framing 13 2 26 $ 010 $ 2.60 2nd Floor Framing 13 20 260 $ 010 $ 26.00 $ 23.40
3rd Floor Framing 13 2 26 S 010 $ 2.60 3rd Floor Framing 13 20 260 S 010 $ 26.00 $ 23.40
| 54 B 8.00 | 540| B 80.00 |
| Base Case Total Cost | s 736069 Scenario B Total Cost S 8,124.79
Total Percent Increase Relative to Base Case (Existing Code) 10%
Average Cost of Housing Construction in Lethbridge Total Percent Increase Relative to Scenario A (Updated Seismic Values) 10%
$ 351,600.00 CAD
Based on Altus Group - 2022 Canadian Cost Guide | Percent Increase from Base Case Home Construction | 0.2%'

PCFs 1475 and 1775 on Lateral Loads
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Code Analysis - Lethbridge

Archetype Stacked Town
No. Storeys =
Construction =

W=

Stud spacing =

Stud
Eave-to-Ridge

Height =
height =

3
Light
11.7 m
11.8 m
600 mm

24 m
21m

Base Scenario

2015 NBC and 2015 NBC Seismic Hazard Values

Sa(0.2) = 0.09
HWP = 0.78 kPa

9.23.13.1. Requirements for Low to Moderate Wind and Seismic Forces

Does the Article apply? Yes
9.23.13.2. Requirements for High Wind and Seismic Forces

Does the Article apply? No i
9.23.13.3. Requirements for Extreme Wind and Seismic Forces

Does the Article apply? No i
9.23.13.5. Braced Wall Panels in Braced Wall Bands

Is Sa(0.2) greater than 0.7 and less than 1.0? No

Is Sa(0.2) greater than or equal to 1.0 and less than 1.8kPa? No

Is HWP greater than or equal to 0.8 and less than 1.2 kPa? No
Table 9.23.13.5. Spacing and Dimensions of Braced Wall Bands and Braced Wall Panels

% braced walls - 3rd Floor 0.25

% braced walls - 2nd Floor
% braced walls - 1st Floor
% braced walls - bsmt

Maximum distance between centre lines of adjacent braced wall bands
measured from the furthest points between centres of the bands

Maximum distance between required braced wall panels measured from the
edges of the panels

Maximum distance from the end of a braced wall band to the edge of the
closest required braced wall panel

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

Minimum length of individual braced wall panels 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

9.23.13.6.

Materials in Braced Wall Panels

Is Sa(0.2) less than or equal to 0.9? Yes

Stud spacing? 400 600
GWSB interior finish 12.7 15.9|mm
CSA 0325 sheathing W16 w24

OSB 0-1 and O-2 grades 11 12.5{mm
Waferboard R-1 grade 9.5 12.5{mm
Plywood 11 12.5|mm
Diagonal lumber 17 17|{mm
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9.23.3.5. Fasteners for Sheathing or Subflooring

Does Table 9.23.3.5.-A govern design? Yes

Does Table 9.23.3.5.-B govern design? No

Does Table 9.23.3.5.-C govern design? No

Braced Wall Panel Type 2015 EWP600
9.23.6.1. Anchorage of Building Frames

Anchor bolt size 12.7 mm Sentence 9.23.6.1.(2) governs

Anchor bolt spacing 24 m
9.23.11.4. Joints in Top Plates

Top Plate Connections

1st Floor 1 nails Supporting 1 floor
2nd Floor 1 nails Supporting O floors
Scenario A:
2015 NBC and 2020 NBC Seismic Hazard Values
(0.2, C) = 0.19
HWP = 0.78 kPa

9.23.13.1. Requirements for Low to Moderate Wind and Seismic Forces

Does the Article apply? Yes
9.23.13.2. Requirements for High Wind and Seismic Forces

Does the Article apply? No i
9.23.13.3. Requirements for Extreme Wind and Seismic Forces

Does the Article apply? No i
9.23.13.5. Braced Wall Panels in Braced Wall Bands

Is Sa(0.2) greater than 0.7 and less than 1.0?
Is Sa(0.2) greater than or equal to 1.0 and less than 1.8kPa?
Is HWP greater than or equal to 0.8 and less than 1.2 kPa?

No
No
No

Table 9.23.13.5.

Spacing and Dimensions of Braced Wall Bands and Braced Wall Panels
% braced walls - 3rd Floor

% braced walls - 2nd Floor

% braced walls - 1st Floor

% braced walls - bsmt

Maximum distance between centre lines of adjacent braced wall bands

measured from the furthest points between centres of the bands ) m
Maximum distance between required braced wall panels measured from the
edges of the panels m
Maximum distance from the end of a braced wall band to the edge of the
closest required braced wall panel ) 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 - mm
braced wall panel
Minimum length of individual braced wall panels panel not located at the end
of a braced wall band or braced wall panel located at the end of a braced wall
. . - mm
band where the braced wall panel does not connect to an intersecting braced
wall panel
9.23.13.6. Materials in Braced Wall Panels
Is Sa(0.2) less than or equal to 0.9? Yes
Stud spacing? 400 600
GWSB interior finish 12.7 15.9|mm
CSA 0325 sheathing W16 W24
0SB 0-1 and 0-2 grades 11 12.5{mm Use OSB wall sheathing
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Waferboard R-1 grade 9.5 12.5{mm
Plywood 11 12.5|mm
Diagonal lumber 17 17|{mm
9.23.3.5. Fasteners for Sheathing or Subflooring
Does Table 9.23.3.5.-A govern design? Yes
Does Table 9.23.3.5.-B govern design? No
Does Table 9.23.3.5.-C govern design? No
Braced Wall Panel Type 2015 EWP600
9.23.6.1. Anchorage of Building Frames
Anchor bolt size 12.7 mm Sentence 9.23.6.1.(2) governs
Anchor bolt spacing 2.4 m
9.23.11.4. Joints in Top Plates
Top Plate Connections
1st Floor 1 nail Supporting 1 floor Using Table 9.23.11.4.-2015
2nd Floor 1 nail Supporting 0 floors Using Table 9.23.11.4.-2015

Scenario B - Post Public Review

2020 NBC and 2020 NBC Seismic Hazard Values

Smax = 0.31 Worst Case w = 11.7 m
Smax = 0.15 Site Class C | = 11.8 m
HWP = 0.78 kPa Stud spacing = 600 mm
S= 2.01 kPa Stud Height = 24 m
Construction = Normal Eave-to-Ridge height = 2.1m

9.23.13.1. Requirements for Low to Moderate Wind and Seismic Forces
Does the Article apply? No

9.23.13.2. Requirements for High Wind and Seismic Forces
Is the 1-in-50 HWP < 1.2 kPa? Yes

Is Smax < 2.6 for the Site Class Yes
Does the lowest exterior frame support less Yes Design to

than or equal to 2 floors of normal weight Article 9.23.13.4.-2020 to 9.23.13.10.-2020
Does the lowest exterior frame support less N/A
than or equal to 1 floor of heavy weight

9.23.13.3. Requirements for Extreme Wind and Seismic Forces
Is Smax > 2.6? No
Is Smax > 0.47 for Site Cass C and the lowest exterior No Design to
frame wall supports more than 1 floor of heavy weight N/A
construction or is clad with masonry/stone veneer?

9.23.13.5. Braced Wall Panels in Braced Wall Bands

Maximum distance between centre lines of adjacent braced wall bands

. 10.6 m
measured from the furthest points between centres of the bands

Maximum distance between required braced wall panels measured from the

edges of the panels 4 m

Maximum distance from the end of a braced wall band to the edge of the

. 2.4 m
closest required braced wall panel

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 600 mm
braced wall panel
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Minimum length of individual braced wall panels panel not located at the end
of a braced wall band or braced wall panel located at the end of a braced wall 220
band where the braced wall panel does not connect to an intersecting braced mm
wall panel
Minimum length of individual gypsum board-sheathed braced wall panels:
e gypsum board installed on both faces of braced wall panel 12 m
¢ gypsum board installed on one face of braced wall panel 2.4 m
Minimum length of individual lumber-sheathed braced wall panels: 1.2 m
Minimum total length of all braced wall panels in a braced wall band Per Article 9.23.13.7.
9.23.13.7. Braced Wall Panel Length
9.23.13.7.(3) WIND
I-w = I-uw X [Kexp X Kroof] X [KWspacing X KWnumber] X [Kgyp X Ksheath] > BWPmin
First Storey
Front to Back Direction (Exterior Walls)
Lyw = 10.7 m WSP-A
Kexp = 1 for suburban
Kroof = 0.92 for roof eave to ridge of 2.1 m<3 m
Kwspacing = 0.78 space between braced walls approx. 5.9 m
Kwnumber = 1.28 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 9.83 m
Front to Back Direction (Interior Party Walls)
Loy = 5.62 m WSP-B
Kexp = 1 for suburban
Kroof = 0.92 forroof eave toridge of 2.1 m<3m
Kwspacing = 0.78 space between braced walls approx. 5.9 m
Kwnumber = 1.28 3 braced wall bands
Kayp = 1.2 walls are blocked but not sheathed on interior with gypsum
Keheath = 1 walls are continuously wood sheathed
L, = 6.19 m

Left to Right Direction (Exterior Back Wall)

Luw = 4.89 m WSP-C
Kexp = 1 for suburban
Kroof = 0.92 forroof eave to ridge of 2.1 m<3 m
Kwspacing = 0.77 space between braced walls approx. 5.8 m
Kwnumber = 1.28 3 braced wall bands
Kayp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 443 m

Left to Right Direction (Exterior Front Wall)

Luw = 489 m WSP-C
Kexp = 1 for suburban
Kroof = 0.92 for roof eave to ridge of 2.1 m<3 m
Kwspacing = 0.77 space between braced walls approx. 5.8 m
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Kwnumber = 1.28 3 braced wall bands

Kayp = 1 walls are sheathing on the interior with gypsum
Keheath = 1 walls are continuously wood sheathed
L, = 4.43 m

Left to Right Direction (Interior Walls)

Low = 5.94 m WSP-A

Kexp = 1 for suburban

Kroof = 0.92 for roof eave to ridge of 2.1 m<3 m
Kwspacing = 0.77 space between braced walls approx. 5.8 m
Kwnumber = 1.28 3 braced wall bands

Kayp = 1 walls are sheathing on the interior with gypsum

Ksheath = 1 walls are continuously wood sheathed
L, = 539 m

Second Storey
Front to Back Direction (Exterior Walls)

Lyw = 7.06 m WSP-A
Kexp = 1 for suburban
Kroof = 0.87 forroof eave toridge of 2.1 m<3m
Kwspacing = 0.78 space between braced walls approx. 5.9 m
Kwnumber = 1.28 3 braced wall bands
Kayp = 1 walls are sheathing on the interior with gypsum
Keheath = 1 walls are continuously wood sheathed
L, = 6.13 m

Front to Back Direction (Interior Party Walls)

Low = 7.06 m GWB-D
Kexp = 1 for suburban
Kroof = 0.87 for roof eave to ridge of 2.1 m<3 m
Kwspacing = 0.78 space between braced walls approx. 5.9 m
Kwnumber = 1.28 3 braced wall bands
Kayp = 1 walls are blocked but no gypsum sheathing on interior
Ksheath = 1 walls are continuously wood sheathed
L, = 6.13 m

Left to Right Direction (Exterior Back Wall)

Low = 323 m WSP-C
Kexp = 1 for suburban
Kroof = 0.87 forroof eave toridge of 2.1 m<3m
Kwspacing = 0.77 space between braced walls approx. 5.8 m
Kwnumber = 1.28 3 braced wall bands
Kayp = 1 walls are sheathing on the interior with gypsum
Keheath = 1 walls are continuously wood sheathed
L, = 277 m

Left to Right Direction (Exterior Front Wall)

Lyw = 3.23m WSP-C
Kexp = 1 for suburban
Kroof = 0.87 for roof eave to ridge of 2.1 m<3 m
Kwspacing = 0.77 space between braced walls approx. 5.8 m
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Kwnumber = 1.28 3 braced wall bands

Kayp = 1 walls are sheathing on the interior with gypsum
Keheath = 1 walls are continuously wood sheathed
L, = 277 m

Left to Right Direction (Interior Walls)

Low = 3.23m WSP-C

Kexp = 1 for suburban

Kroof = 0.87 for roof eave to ridge of 2.1 m<3 m
Kwspacing = 0.77 space between braced walls approx. 5.8 m
Kwnumber = 1.28 3 braced wall bands

Kayp = 1 walls are sheathing on the interior with gypsum

Ksheath = 1 walls are continuously wood sheathed
L, = 277 m

Third Storey
Front to Back Direction (Exterior Walls)

Lyw = 3.43 m WSP-A
Kexp = 1 for suburban
Kroof = 0.71 forroof eave toridge of 2.1 m<3m
Kwspacing = 0.78 space between braced walls approx. 5.9 m
Kwnumber = 1.28 3 braced wall bands
Kayp = 1 walls are sheathing on the interior with gypsum
Keheath = 1 walls are continuously wood sheathed
L, = 243 m

Front to Back Direction (Interior Party Walls)

Low = 9.86 m GWB-A

Kexp = 1 for suburban

Kroof = 0.71 for roof eave to ridge of 2.1 m<3 m
Kwspacing = 0.78 space between braced walls approx. 5.9 m
Kwnumber = 1.28 3 braced wall bands

Kayp = 1 walls are sheathing on the interior with gypsum

Ksheath = 1 walls are continuously wood sheathed
L, = 6.99 m

Left to Right Direction (Exterior Back Wall)

Lyw = 1.57 m WSP-C
Kexp = 1 for suburban
Kroof = 0.71 forroof eave toridge of 2.1 m<3m
Kwspacing = 0.77 space between braced walls approx. 5.8 m
Kwnumber = 1.28 3 braced wall bands
Kayp = 1 walls are sheathing on the interior with gypsum
Keheath = 1 walls are continuously wood sheathed
L, = 1.10 m

Left to Right Direction (Exterior Front Wall)

Lyw = 1.57 m WSP-C
Kexp = 1 for suburban
Kroof = 0.71 for roof eave to ridge of 2.1 m<3 m
Kwspacing = 0.77 space between braced walls approx. 5.8 m
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KWnumber =
Keyp =

Ksheath =

L, =

1.28 3 braced wall bands

1 walls are sheathing on the interior with gypsum

1 walls are continuously wood sheathed

1.10 m

Left to Right Direction (Interior Wall)

Lyw = 493 m GWB-A 9.86/2

Kexp = 1 for suburban

Kroof = 0.71 for roof eave to ridge of 2.1 m<3 m

Kwspacing = 0.77 space between braced walls approx. 5.8 m
Kwnumber = 1.28 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 345 m
9.23.6.1. Anchorage of Building Frames
Is HWP between 0.6 kPa and 1.2 kPa Yes
Is Smax for Site Class C greater than 0.47 No Use Table 9.23.6.1.
and is Smax less than or equal to 2.6
From Table 9.23.6.1.
Framing Type Selected WSP-B
Anchor bolt size 12.7 mm
Anchor bolt spacing 0.8 m
From Table 9.23.6.1.
Framing Type Selected WSP-B
Anchor bolt size 12.7 mm
Anchor bolt spacing 0.7 m
9.23.11.4. Joints in Top Plates

Is HWP between 0.6 kPa and 1.2 kPa Yes Use Table 9.23.11.4.-B
Is Smax for Site Class C greater than 0.47 No N/A

and is Smax less than or equal to 2.6

Table 9.23.11.4.-A
0.6<and<0.8
All floors

Table 9.23.11.4.-B
0.6<and<0.9

1st Floor

2nd Floor

Normal Weight
4 nails For BWB Spacing of 10.6m
2 For BWB Spacing of < 7.6m

Normal Weight

20 nails For BWB Spacing of 10.6m
10 nails For BWB Spacing of < 7.6m
15 nails For BWB Spacing of 10.6m

8 nails For BWB Spacing of < 7.6m

Wind governs
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Cost Differences - Ottawa

Archetype Stacked Town
No. Storeys = 3
Construction = Light
w= 11.7 m
I= 118 m
Stud spacing = 600 mm
Stud Height = 24 m
Eave-to-Ridge height = 21m

Braced Wall Panel

Difference

The Base Scenario and Scenario A produce the same Braced Wall Panel Lengths, Anchors, and Joint Splicing Results

Base Scenario: Existing NBC 2020 Scenario B: Updated Seismic Values and New Lateral Loads Provisions
Braced Wall
Floor Level Panel Length BWP Type BWP Unit Cost BWP Cost Floor Level Braced Wall Panel Length BWP Type BWP Unit Cost BWP Cost
BWP1 830 EXT-W26400-9.50SB $149.69 /m S 124.24 BWP1 830 2020 WSP-A  $ 149.69 /m 5 124.24
BWP2 600 EXT-W26400-9.50SB $149.69 /m 5 89.81 BWP2 600 2020 WSP-A S 149.69 /m S 89.81
BWP3 2600 EXT-W26400-9.50SB $149.69 /m S 389.18 BWP3 2600 2020 WSP-A  $ 149.69 /m 5 389.18
BWP4 600 EXT-W26400-9.50SB $149.69 /m 5 89.81 BWP4 600 2020 WSP-A S 149.69 /m S 89.81
BWP5 600 EXT-W26400-9.50SB $149.69 /m S 89.81 BWP5 600 2020 WSP-A  $ 149.69 /m 5 89.81
1st FIr BWP6 2260 EXT-W26400-9.50SB $149.69 /m $ 338.29 1t FIr BWP6 2260 2020 WSP-A S 149.69 /m S 338.29
BWP7 775 EXT-W26400-9.50SB $149.69 /m S 116.01 BWP7 775 2020 WSP-B $ 161.84 /m 5 125.43
BWP8 750 EXT-W26400-9.50SB $149.69 /m $ 112.26 BWP8 750 2020 WSP-B S 161.84 /m S 121.38
BWP9 5350 INT-W26600-B $124.87 /m S 668.07 BWP9 5350 GWB-D Interior $ 97.75 /m 5 522.97
BWP10 1200 INT-W26600-B $124.87 /m $ 149.85 BWP10 1200 GWB-D Interior $ 97.75 /m S 117.30
BWP11 975 INT-W26600-B $124.87 /m S 121.75 BWP11 975 GWB-D Interior $ 97.75 /m 5 95.31
BWP12 1720 INT-W26600-B $124.87 /m $ 214.78 BWP12 1720 GWB-D Interior $ 97.75 /m S 168.13
BWP13 600 EXT-W26400-9.50SB $149.69 /m S 89.81 BWP13 600 2020 WSP-A  $ 149.69 /m 5 89.81
BWP14 720 EXT-W26400-9.50SB $149.69 /m S 107.77 BWP14 720 2020 WSP-A $ 149.69 /m S 107.77
BWP15 600 EXT-W26400-9.50SB $149.69 /m S 89.81 BWP15 600 2020 WSP-A  $ 149.69 /m 5 89.81
BWP16 2100 EXT-W26400-9.50SB $149.69 /m $ 314.34 BWP16 2100 2020 WSP-A S 149.69 /m S 314.34
BWP17 600 EXT-W26400-9.50SB $149.69 /m S 89.81 BWP17 600 2020 WSP-B $ 161.84 /m 5 97.11
BWP18 750 EXT-W26400-9.50SB $149.69 /m $ 112.26 BWP18 750 2020 WSP-B S 161.84 /m S 121.38
2nd FIr BWP19 4240 INT-W26600-B $124.87 /m S 529.46 2nd Fir BWP19 4240 GWB-B Interior $ 95.53 /m 5 405.07
BWP20 1525 INT-W26600-B $124.87 /m $ 190.43 BWP20 1525 GWB-B Interior $ 95.53 /m S 145.69
BWP21 1200 INT-W26600-B $124.87 /m S 149.85 BWP21 1200 GWB-B Interior $ 95.53 /m 5 114.64
BWP22 600 EXT-W26400-9.50SB $149.69 /m 5 89.81 BWP22 600 2020 WSP-A S 149.69 /m S 89.81
BWP22b 1025 EXT-W26400-9.50SB $149.69 /m BWP22b 1025 2020 WSP-A  $ 149.69
BWP23 600 INT-W26600-B $124.87 /m 5 74.92 BWP23 600 2020 WSP-A-Interior $ 155.59 /m S 93.36
BWP24 750 INT-W26600-B $124.87 /m S 93.65 BWP24 750 2020 WSP-A-Interior $ 155.59 /m S 116.70
BWP25 600 EXT-W26400-9.50SB $149.69 /m 5 89.81 BWP25 600 2020 WSP-A $ 149.69 /m S 89.81
BWP26 600 EXT-W26400-9.50SB $149.69 /m S 89.81 BWP26 600 2020 WSP-A  $ 149.69 /m 5 89.81
BWP27 600 EXT-W26400-9.50SB $149.69 /m 5 89.81 BWP27 600 2020 WSP-A S 149.69 /m S 89.81
BWP28 600 EXT-W26400-9.50SB $149.69 /m S 89.81 BWP28 600 2020 WSP-A  $ 149.69 /m 5 89.81
BWP29 600 EXT-W26400-9.50SB $149.69 /m 5 89.81 BWP29 600 2020 WSP-B S 161.84 /m S 97.11
3rd Fir BWP30 750 EXT-W26400-9.50SB $149.69 /m S 112.26 3rd Fir BWP30 750 2020 WSP-B $ 161.84 /m 5 121.38
BWP31 1740 INT-W26600 $116.08 /m $ 201.99 BWP31 1740 GWB-A Interior $ 81.17 /m S 141.23
BWP32 1200 INT-W26600 $116.08 /m S 139.30 BWP32 1200 GWB-A Interior $ 81.17 /m 5 97.40
BWP33 1200 INT-W26600 $116.08 /m $ 139.30 BWP33 1200 GWB-A Interior $ 81.17 /m S 97.40
BWP34 600 EXT-W26400-9.50SB $149.69 S 89.81 BWP34 600 2020 WSP-A  $ 149.69 /m 5 89.81
BWP35 1200 INT-W26600 $116.08 /m $ 139.30 BWP35 1200 GWB-A Interior $ 81.17 /m S 97.40
BWP36 750 INT-W26600 $116.08 /m S 87.06 BWP36 750 2020 WSP-A-Interior $ 155.59 /m 5 116.70
All Firs Extra 12.7 Gypsun| -11105 Extra Gypsum Board $ 3492 /m S (387.77) 1st Flr Extra 11 mm OSB 3112 Extra11 mm OSB $ 30.70 /m S 95.53
$ 5,406.12 2nd Flr Extra 11 mm OSB 2812 ExtrallmmOSB $ 30.70 /m S 86.32
3rd FIr Extra 11 mm OSB 1997 Extrall mmOSB $ 30.70 /m S 61.30
All FIrs Extra 12.7 Gypsum 3300 Extra Gypsum Board $ 34.92 /m S 115.23
['$ 5,633.20
Total Cost Increase relative to Base Case and Scenario A S 227.08
Percent Cost Increase relative to Base Case and Scenario A 4%
Anchor Bolts Difference
Base Scenario: Existing NBC 2020 Scenario B: 2020 NBC Smax (Worst Case)
Spacing (mm)l Numberl Unit Cost | Cost Spacing (mm)| Numberl Unit Cost
[ 1/2" dia. Anchor 2400] 21]'$ 6.13 Ea. [s 12873 800/1400/2400 28 $ 6.13 [Ea. ['s 171.64
Top Plate Splice Fasteners
| Base Scenario: Existing NBC 2020 Scenario B: 2020 NBC Smax (Worst Case)
| No. Locations| No. Fasteners Total] Cost per]  Total Cost | No. Locations No. Fasteners| Total Fasteners| Cost per| Total Cost
1st Floor Framing 14 2 28 S 010 $ 2.80 1st Floor Framing 14 12 168 $ 010 S 16.80 S 14.00
2nd Floor Framing 13 2 26 $ 010 $ 2.60 2nd Floor Framing 13 12 156 $ 0.10 $ 15.60 S 13.00
3rd Floor Framing 13 2 26 $ 010 $ 2.60 3rd Floor Framing 13 6 78 $ 010 $ 780 S 5.20
54 $ 8.00 246| [$ 40.20 |
| Base Case Total Cost [$ 554285 | Scenario B Total Cost S 5,845.04
Total Percent Increase Relative to Base Case (Existing Code) 5%
Average Cost of Housing Construction in Ottawa Total Percent Increase Relative to Scenario A (Updated Seismic Values) 5%
$  398,480.00 CAD
Based on Altus Group - 2022 Canadian Cost Guide | Percent Increase in Base Case Home Construction O.1%|
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Code Analysis - Ottawa

Archetype Stacked Town
No. Storeys =
Construction =

W=

Stud spacing =
Stud Height =
Eave-to-Ridge height =

3
Light
11.7 m
11.8 m
600 mm

24 m
21m

Base Scenario

2015 NBC and 2015 NBC Seismic Hazard Values

Sa(0.2) = 0.439
HWP = 0.41 kPa

9.23.13.1. Requirements for Low to Moderate Wind and Seismic Forces

Does the Article apply? Yes
9.23.13.2. Requirements for High Wind and Seismic Forces

Does the Article apply? No i
9.23.13.3. Requirements for Extreme Wind and Seismic Forces

Does the Article apply? No i
9.23.13.5. Braced Wall Panels in Braced Wall Bands

Is Sa(0.2) greater than 0.7 and less than 1.0? No

Is Sa(0.2) greater than or equal to 1.0 and less than 1.8kPa? No

Is HWP greater than or equal to 0.8 and less than 1.2 kPa? No
Table 9.23.13.5. Spacing and Dimensions of Braced Wall Bands and Braced Wall Panels

% braced walls - 3rd Floor 0.25

% braced walls - 2nd Floor

% braced walls - 1st Floor

% braced walls - bsmt

Maximum distance between centre lines of adjacent braced wall bands
measured from the furthest points between centres of the bands

Maximum distance between required braced wall panels measured from the
edges of the panels

Maximum distance from the end of a braced wall band to the edge of the
closest required braced wall panel

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

Minimum length of individual braced wall panels 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

3
3

9.23.13.6.

Materials in Braced Wall Panels

Is Sa(0.2) less than or equal to 0.9? Yes

Stud spacing? 400 600
GWSB interior finish 12.7 15.9|mm
CSA 0325 sheathing w16 w24

OSB O-1 and O-2 grades 11 12.5{mm
Waferboard R-1 grade 9.5 12.5{mm
Plywood 11 12.5|mm
Diagonal lumber 17 17|{mm
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9.23.3.5. Fasteners for Sheathing or Subflooring

Does Table 9.23.3.5.-A govern design? Yes

Does Table 9.23.3.5.-B govern design? No

Does Table 9.23.3.5.-C govern design? No

Braced Wall Panel Type 2015 EWP600
9.23.6.1. Anchorage of Building Frames

Anchor bolt size 12.7 mm Sentence 9.23.6.1.(2) governs

Anchor bolt spacing 24 m
9.23.11.4. Joints in Top Plates

Top Plate Connections

1st Floor 1 nails Supporting 1 floor
2nd Floor 1 nails Supporting O floors
Scenario A:
2015 NBC and 2020 NBC Seismic Hazard Values
(0.2, C) = 0.66
HWP = 0.41 kPa

9.23.13.1. Requirements for Low to Moderate Wind and Seismic Forces

Does the Article apply? Yes
9.23.13.2. Requirements for High Wind and Seismic Forces

Does the Article apply? No i
9.23.13.3. Requirements for Extreme Wind and Seismic Forces

Does the Article apply? No i
9.23.13.5. Braced Wall Panels in Braced Wall Bands

Is Sa(0.2) greater than 0.7 and less than 1.0?
Is Sa(0.2) greater than or equal to 1.0 and less than 1.8kPa?
Is HWP greater than or equal to 0.8 and less than 1.2 kPa?

No
No
No

Table 9.23.13.5.

Spacing and Dimensions of Braced Wall Bands and Braced Wall Panels
% braced walls - 3rd Floor

% braced walls - 2nd Floor

% braced walls - 1st Floor

% braced walls - bsmt

Maximum distance between centre lines of adjacent braced wall bands

measured from the furthest points between centres of the bands ) m
Maximum distance between required braced wall panels measured from the
edges of the panels m
Maximum distance from the end of a braced wall band to the edge of the
closest required braced wall panel ) 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 - mm
braced wall panel
Minimum length of individual braced wall panels panel not located at the end
of a braced wall band or braced wall panel located at the end of a braced wall
. . - mm
band where the braced wall panel does not connect to an intersecting braced
wall panel
9.23.13.6. Materials in Braced Wall Panels
Is Sa(0.2) less than or equal to 0.9? Yes
Stud spacing? 400 600
GWSB interior finish 12.7 15.9|mm
CSA 0325 sheathing W16 W24
0SB 0-1 and 0-2 grades 11 12.5|mm Use OSB wall sheathing
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Waferboard R-1 grade 9.5 12.5{mm
Plywood 11 12.5|mm
Diagonal lumber 17 17|{mm
9.23.3.5. Fasteners for Sheathing or Subflooring
Does Table 9.23.3.5.-A govern design? Yes
Does Table 9.23.3.5.-B govern design? No
Does Table 9.23.3.5.-C govern design? No
Braced Wall Panel Type 2015 EWP600
9.23.6.1. Anchorage of Building Frames
Anchor bolt size 12.7 mm Sentence 9.23.6.1.(2) governs
Anchor bolt spacing 2.4 m
9.23.11.4. Joints in Top Plates
Top Plate Connections
1st Floor 1 nail Supporting 1 floor Using Table 9.23.11.4.-2015
2nd Floor 1 nail Supporting 0 floors Using Table 9.23.11.4.-2015

Scenario B - Post Public Review

2020 NBC and 2020 NBC Seismic Hazard Values

Smax = 0.60 Worst Case w = 11.7 m
Smax = 0.44 Site Class C | = 11.8 m
HWP = 0.41 kPa Stud spacing = 600 mm
S= 1.48 kPa Stud Height = 24 m
Construction = Normal Eave-to-Ridge height = 2.1m

9.23.13.1. Requirements for Low to Moderate Wind and Seismic Forces
Does the Article apply? Yes

9.23.13.2. Requirements for High Wind and Seismic Forces
Is the 1-in-50 HWP < 1.2 kPa? Yes

Is Smax < 2.6 for the Site Class Yes
Does the lowest exterior frame support less Yes Design to

than or equal to 2 floors of normal weight Article 9.23.13.4.-2020 to 9.23.13.10.-2020
Does the lowest exterior frame support less N/A
than or equal to 1 floor of heavy weight

9.23.13.3. Requirements for Extreme Wind and Seismic Forces
Is Smax > 2.6? No
Is Smax > 0.47 for Site Cass C and the lowest exterior No Design to
frame wall supports more than 1 floor of heavy weight N/A
construction or is clad with masonry/stone veneer?

9.23.13.5. Braced Wall Panels in Braced Wall Bands

Maximum distance between centre lines of adjacent braced wall bands

. 10.6 m
measured from the furthest points between centres of the bands

Maximum distance between required braced wall panels measured from the

edges of the panels 64 m

Maximum distance from the end of a braced wall band to the edge of the

. 2.4 m
closest required braced wall panel

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 600 mm
braced wall panel
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Minimum length of individual braced wall panels panel not located at the end
of a braced wall band or braced wall panel located at the end of a braced wall 220
band where the braced wall panel does not connect to an intersecting braced mm
wall panel
Minimum length of individual gypsum board-sheathed braced wall panels:
¢ gypsum board installed on both faces of braced wall panel 12 m
¢ gypsum board installed on one face of braced wall panel 2.4 m
Minimum length of individual lumber-sheathed braced wall panels: 1.2 m
Minimum total length of all braced wall panels in a braced wall band Per Article 9.23.13.7.
9.23.13.7. Braced Wall Panel Length
9.23.13.7.(3) WIND
I-w = I-uw X [Kexp X Kroof] X [KWspacing X KWnumber] X [Kgyp X Ksheath] > BWPmin
First Storey
Front to Back Direction (Exterior Walls)
Luw = 5.94 m WSP-A
Kexp = 1 for suburban
Kroof = 0.92 forroof eave to ridge of 2.1 m<3 m
Kwspacing = 0.78 space between braced walls approx. 5.9 m
Kwnumber = 1.28 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 5.46 m
Front to Back Direction (Interior Party Walls)
Loy = 5.94 m GWB-D
Kexp = 1 for suburban
Kroof = 0.92 forroof eave toridge of 2.1 m<3m
Kwspacing = 0.78 space between braced walls approx. 5.9 m
Kwnumber = 1.28 3 braced wall bands
Kayp = 1.2 walls are blocked but not sheathed on interior with gypsum
Keheath = 1 walls are continuously wood sheathed
L, = 6.55 m

Left to Right Direction (Exterior Back Wall)

Low = 3.12m WSP-B

Kexp = 1 for suburban

Kroof = 0.92 forroof eave to ridge of 2.1 m<3 m
Kwspacing = 0.77 space between braced walls approx. 5.8 m
Kwnumber = 1.28 3 braced wall bands

Keyp = 1 walls are sheathing on the interior with gypsum

Ksheath = 1 walls are continuously wood sheathed
L, = 2.83 m

Left to Right Direction (Exterior Front Wall)

Lyw = 312 m WSP-A
Kexp = 1 for suburban
Kroof = 0.92 for roof eave to ridge of 2.1 m<3 m
Kwspacing = 0.77 space between braced walls approx. 5.8 m
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Kwnumber = 1.28 3 braced wall bands

Keyp = 1 walls are sheathing on the interior with gypsum
Keheath = 1 walls are continuously wood sheathed
L, = 2.83 m

Left to Right Direction (Interior Walls)

Low = 5.94 m WSP-A

Kexp = 1 for suburban

Kroof = 0.92 forroof eave to ridge of 2.1 m<3 m
Kwspacing = 0.77 space between braced walls approx. 5.8 m
Kwnumber = 1.28 3 braced wall bands

Keyp = 1 walls are sheathing on the interior with gypsum

Ksheath = 1 walls are continuously wood sheathed
L, = 539 m

Second Storey
Front to Back Direction (Exterior Walls)

Low = 392 m WSP-A
Kexp = 1 for suburban
Kroof = 0.87 forroof eave toridge of 2.1 m<3m
Kwspacing = 0.78 space between braced walls approx. 5.9 m
Kwnumber = 1.28 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Keheath = 1 walls are continuously wood sheathed
L, = 3.40 m

Front to Back Direction (Interior Party Walls)

Low = 6.54 m GWB-B

Kexp = 1 for suburban

Kroof = 0.87 forroof eave to ridge of 2.1 m<3 m
Kwspacing = 0.78 space between braced walls approx. 5.9 m
Kwnumber = 1.28 3 braced wall bands

Kayp = 1 walls are sheathing on the interior with gypsum

Ksheath = 1 walls are continuously wood sheathed
L, = 5.68 m

Left to Right Direction (Exterior Back Wall)

Low = 2.06 m WSP-B
Kexp = 1 for suburban
Kroof = 0.87 forroof eave toridge of 2.1 m<3m
Kwspacing = 0.77 space between braced walls approx. 5.8 m
Kwnumber = 1.28 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Keheath = 1 walls are continuously wood sheathed
L, = 1.77 m

Left to Right Direction (Exterior Front Wall)

Luw = 3.92m WSP-A
Kexp = 1 for suburban
Kroof = 0.87 for roof eave to ridge of 2.1 m<3 m
Kwspacing = 0.77 space between braced walls approx. 5.8 m
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Kwnumber = 1.28 3 braced wall bands

Keyp = 1 walls are sheathing on the interior with gypsum
Keheath = 1 walls are continuously wood sheathed
L, = 3.36 m

Left to Right Direction (Interior Walls)

Low = 3.92m WSP-A
Kexp = 1 for suburban
Kroof = 0.87 for roof eave to ridge of 2.1 m<3 m
Kwspacing = 0.77 space between braced walls approx. 5.8 m
Kwnumber = 1.28 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 3.36 m

Third Storey
Front to Back Direction (Exterior Walls)

Ly = 19 m WSP-A
Kexp = 1 for suburban
Kroof = 0.71 forroof eave toridge of 2.1 m<3m
Kwspacing = 0.78 space between braced walls approx. 5.9 m
Kwnumber = 1.28 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Keheath = 1 walls are continuously wood sheathed
L, = 1.35m

Front to Back Direction (Interior Party Walls)

Low = 5.84 m GWB-A
Kexp = 1 for suburban
Kroof = 0.71 for roof eave to ridge of 2.1 m<3 m
Kwspacing = 0.78 space between braced walls approx. 5.9 m
Kwnumber = 1.28 3 braced wall bands
Kayp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 414 m

Left to Right Direction (Exterior Back Wall)
Ly = 1m WSP-B

Kexp = 1 for suburban
Kroof = 0.71 forroof eave toridge of 2.1 m<3m
Kwspacing = 0.77 space between braced walls approx. 5.8 m
Kwnumber = 1.28 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Keheath = 1 walls are continuously wood sheathed
L, = 0.70 m

Left to Right Direction (Exterior Front Wall)

Luw = 1.9 m WSP-A
Kexp = 1 for suburban
Kroof = 0.71 for roof eave to ridge of 2.1 m<3 m
Kwspacing = 0.77 space between braced walls approx. 5.8 m
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Kwnumber = 1.28 3 braced wall bands

Keyp = 1 walls are sheathing on the interior with gypsum
Keheath = 1 walls are continuously wood sheathed
L, = 133 m

Left to Right Direction (Interior Wall)

Luw = 292 m GWB-A 5.84/2

Kexp = 1 for suburban

Kroof = 0.71 for roof eave to ridge of 2.1 m<3 m

Kwspacing = 0.77 space between braced walls approx. 5.8 m
Kwnumber = 1.28 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 2.04 m
9.23.6.1. Anchorage of Building Frames
Is HWP greater than 1.2 kPa No If "No" to both then use Table 9.23.6.1.
Is Smax greater than 2.6? No Use 9.23.6.1.(2)(b)
From Table 9.23.6.1.
Framing Type Selected WSP-A
Anchor bolt size 12.7 mm
Anchor bolt spacing 0.8 m
From Table 9.23.6.1.
Framing Type Selected WSP-A
Anchor bolt size 12.7 mm
Anchor bolt spacing 0.7 m
9.23.11.4. Joints in Top Plates

Is HWP less than or equal to 1.2 kPa Yes Use Table 9.23.11.4.-B
Is Smax for Site Class C less than or equal to 2.6 Yes Use Table 9.23.11.4.-A

Table 9.23.11.4.-A

<0.6 Normal Weight
All floors 4 nails For BWB Spacing of 10.6m
2 For BWB Spacing of < 7.6m

Table 9.23.11.4.-B

0.4<and<0.5 Normal Weight
1st Floor 11 nails For BWB Spacing of 10.6m
6 nails For BWB Spacing of < 7.6m
2nd Floor 6 nails For BWB Spacing of 10.6m
3 nails For BWB Spacing of < 7.6m
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Cost Differences - Montreal

Archetype

No. Storeys =
Construction =

w=

|=

Stud spacing =

Stud Height =
Eave-to-Ridge height =
Braced Wall Panel

Stacked Town
3
Light
117 m
118 m
600 mm
24 m
21m
Difference

Base Scenario: Existing NBC 2020 Scenario B: Updated ic Values and Updated Lateral Loads Provisions
Braced Wall
Floor Level Panel Length BWP Type BWP Unit Cost BWP Cost Floor Level Braced Wall Panel Length BWP Type| BWP Unit Cost | BWP Cost
BWP1 830 EXT-W26400-9.50SB $149.69 /m $ 124.24 BWP1 830 2020 WSP-A S 149.69 /m S 124.24
BWP2 600 EXT-W26400-9.50SB $149.69 /m S 89.81 BWP2 600 2020 WSP-A S 149.69 /m S 89.81
BWP3 2600 EXT-W26400-9.50SB $149.69 /m $ 389.18 BWP3 2600 2020 WSP-A S 149.69 /m S 389.18
BWP4 600 EXT-W26400-9.50SB $149.69 /m S 89.81 BWP4 600 2020 WSP-A $ 149.69 /m S 89.81
BWP5 600 EXT-W26400-9.50SB $149.69 /m $ 89.81 BWP5 600 2020 WSP-A S 149.69 /m S 89.81
1stFIr BWP6 2260 EXT-W26400-9.50SB $149.69 /m S 338.29 1stFIr BWP6 2260 2020 WSP-A S 149.69 /m S 338.29
BWP7 775 EXT-W26400-9.50SB $149.69 /m $ 116.01 BWP7 775 2020 WSP-B S 161.84 /m S 125.43
BWP8 750 EXT-W26400-9.50SB $149.69 /m S 112.26 BWP8 750 2020 WSP-B S 161.84 /m S 121.38
BWPS 5800 INT-W26600-B $124.87 /m $ 724.26 BWP9 5800 GWB-D Interior $ 97.75 /m S 566.96
BWP10 750 INT-W26600-B $124.87 /m S 93.65 BWP10 750 GWB-D Interior $ 97.75 /m S 7331
BWP11 975 INT-W26600-B $124.87 /m $ 121.75 BWP11 975 2020 WSP-A-Interior $ 155.59 /m S 151.70
BWP12 1720 INT-W26600-B $124.87 /m $ 214.78 BWP12 1720 2020 WSP-A-Interior $ 155.59 /m S 267.62
BWP13 600 EXT-W26400-9.50SB $149.69 /m $ 89.81 BWP13 600 2020 WSP-A S 149.69 /m S 89.81
BWP14 720 EXT-W26400-9.50SB $149.69 /m S 107.77 BWP14 720 2020 WSP-A $ 149.69 /m S 107.77
BWP15 600 EXT-W26400-9.50SB $149.69 /m $ 89.81 BWP15 600 2020 WSP-A S 149.69 /m S 89.81
BWP16 2100 EXT-W26400-9.50SB $149.69 /m S 314.34 BWP16 2100 2020 WSP-A S 149.69 /m S 314.34
BWP17 600 EXT-W26400-9.50SB $149.69 /m $ 89.81 BWP17 600 2020 WSP-B S 161.84 /m S 97.11
BWP18 750 EXT-W26400-9.50SB $149.69 /m S 112.26 BWP18 750 2020 WSP-B S 161.84 /m S 121.38
2nd Fir BWP19 4240 INT-W26600-B $124.87 /m S 529.46 2nd FIr BWP19 4240 GWB-B Interior $ 95.53 /m S 405.07
BWP20 1525 INT-W26600-B $124.87 /m S 190.43 BWP20 1525 GWB-B Interior $ 95.53 /m S 145.69
BWP21 1200 INT-W26600-B $124.87 /m $ 149.85 BWP21 1200 GWB-B Interior $ 95.53 /m S 114.64
BWP22 600 EXT-W26400-9.50SB $149.69 /m S 89.81 BWP22 600 2020 WSP-A S 149.69 /m S 89.81
BWP22b 1025 EXT-W26400-9.50SB $149.69 /m $ 153.43 BWP22b 1025 2020 WSP-A S 149.69
BWP23 650 INT-W26600-B $124.87 /m S 81.17 BWP23 650 2020 WSP-A-Interior $ 155.59 /m S 101.14
BWP24 1080 INT-W26600-B $124.87 /m S 134.86 BWP24 1080 2020 WSP-A-Interior $ 155.59 /m $ 168.04
BWP25 600 EXT-W26400-9.50SB $149.69 /m S 89.81 BWP25 600 2020 WSP-A $ 149.69 /m S 89.81
BWP26 600 EXT-W26400-9.50SB $149.69 /m $ 89.81 BWP26 600 2020 WSP-A S 149.69 /m S 89.81
BWP27 600 EXT-W26400-9.50SB $149.69 /m S 89.81 BWP27 600 2020 WSP-A $ 149.69 /m S 89.81
BWP28 600 EXT-W26400-9.50SB $149.69 /m $ 89.81 BWP28 600 2020 WSP-A S 149.69 /m S 89.81
BWP29 600 EXT-W26400-9.50SB $149.69 /m S 89.81 BWP29 600 2020 WSP-B S 161.84 /m S 97.11
3rd Fir BWP30 750 EXT-W26400-9.50SB $149.69 /m $ 112.26 3rd Fir BWP30 750 2020 WSP-B S 161.84 /m S 121.38
BWP31 1740 INT-W26600 $116.08 /m S 201.99 BWP31 1740 GWB-A Interior $ 81.17 /m S 141.23
BWP32 1200 INT-W26600 $116.08 /m $ 139.30 BWP32 1200 GWB-A Interior $ 81.17 /m S 97.40
BWP33 1200 INT-W26600 $116.08 /m S 139.30 BWP33 1200 GWB-A Interior $ 81.17 /m S 97.40
BWP34 600 EXT-W26400-9.50SB $149.69 /m $ 89.81 BWP34 600 2020 WSP-A S 149.69 /m S 89.81
BWP35 1200 INT-W26600 $116.08 /m S 139.30 BWP35 1200 GWB-A Interior $ 81.17 /m S 97.40
BWP36 750 INT-W26600 $116.08 /m $ 87.06 BWP36 750 2020 WSP-A-Interior $ 155.59 /m $ 116.70
All Flrs Extra 12.7 Gypsur| -11105 Extra Gypsum Board $ 34.92 /m S (387.77) 1st FIr Extra 11 mm OSB 3112 Extra 11 mm OSB $ 30.70 /m S 95.53
$ 5,607.00 2nd Flr Extra 11 mm OSB 2752 Extra 11 mm OSB $ 30.70 /m S 84.48
3rd Flr Extra 11 mm OSB 1997 Extra 11 mm OSB_$ 30.70 /m $ 61.30
All Flrs Extra 12.7 Gypsum 3680  Extra Gypsum Board $ 34.92 /m | S 128.50
['s 5,859.64
Total Cost Increase relative to Base Case (Existing Code) S 252.64
Percent Cost Increase relative to Base Case (Existing Code) 5%
Anchor Bolts Difference
Base Scenario: NBC 2020 Scenario B: Updated ic Values and Updated Lateral Loads Provisions
Spacing (mm)] Number| Unit Cost [ Cost Spacing (mm)] Number| Unit Cost Cost,
[ 1/2" dia. Anchor 2400] 21['s 6.13 Fa. [s 12873 [ 1/2" dia. Anchor|800/1400/240q 28[ s 6.13 [Ea. [s 171.64
Top Plate Splice Fasteners
| Base Scenario: Existing NBC 2020 | Scenario B: Updated ic Values and Updated Lateral Loads Provisions
| No. Locations] No. Fasteners] Total[ Cost per|  Total Cost | No. Locations] No. Fasteners] Total Fasteners] Cost per| Total Cost|
1st Floor Framing 14 2 28 $ 010 $ 2.80 1st Floor Framing 14 12 168 $ 0.10 $ 16.80 $ 14.00
2nd Floor Framing 13 2 26 S 010 $ 2.60 2nd Floor Framing 13 12 156 $ 0.10 $ 1560 $ 13.00
3rd Floor Framing 13 2 26 $ 010 $ 2.60 3rd Floor Framing 13 6 78 $ 010 $ 780 $ 5.20
| 54| s 8.00 | 246 s 40.20 |
| Base Case Total Cost | s 574373 ] | Scenario B Total Cost [$ 6,071.48 |
| Total Percent Increase Relative to Base Case (Existing Code) | 6%)|
Average Cost of Housing Construction in Montreal
$ 386,760.00 CAD
Based on Altus Group - 2022 Canadian Cost Guide | Percent Increase in Base Case Home Construction | 0.1%'
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Cost Differences - Montreal
Archetype Stacked Town
No. Storeys = 3
Construction = Light
117 m
118 m
600 mm
24m
Eave-to-Ridge height = 21m
Braced Wall Panel Difference

NBC 2020 Provisions with Updated Seismic Hazard Values Scenario B: Updated Seismic Values and Updated Lateral Loads Provisions
Length! BWP Type| BWP Unit Cost Floor Level Braced Wall Panel Length BWP Type| BWP Unit Cost | BWP Cost
1030 2015 WSP-2 $162.18 /m $ BWP1 830 2020 WSP-A $ 149.69 /m $ 124.24
200  EXT-W26400-9.50S8 $ 149.69 /m |s 29.94
750 2015 WSP-2 $162.18 /m $ BWP2 600 2020 WSP-A $ 149.69 /m $ 89.81
150  EXT-W26400-9.50SB $ 149.69 /m |s 22.45
600 2015 WSP-2 $162.18 /m $ BWP3 2600 2020 WSP-A $ 149.69 /m $ 389.18
2000 EXT-W26600 $ 155.18 /m $ $ -
2600 2015 WSP-2 $162.18 /m S} BWP4 600 2020 WSP-A $ 149.69 /m $ 89.81
2000  EXT-W26400-9.50S8 $ 149.69 /m |s 299.37
600 2015 WSP-2 $162.18 /m S BWPS 600 2020 WSP-A $ 149.69 /m $ 89.81
1stFIr 1500 2015 WSP-2 $162.18 /m S st Fir BWP6 2260 2020 WSP-A $ 149.69 /m $ 338.29
760 EXT-W26600 $ 155.18 /m $ $ =
775 2015 WSP-2 $162.18 /m $ BWP7 775 2020 WSP-B $ 161.84 /m $ 125.43
1605 2015 WSP-2 $162.18 /m $ BWP8 750 2020 WSP-B $ 161.84 /m $ 121.38
855  EXT-W26400-9.50S8 $ 149.69 /m |s 127.98
3950 2015 WSP-3a-Interior $157.62 /m $ BWP9 5800 GWB-D Interior $ 97.75 /m $ 566.96
1850 INT-W26600-8  $124.87 /m $ $ -
750 2015 WSP-3a-Interior $157.62 /m $ BWP10 750 GWB-D Interior $ 97.75 /m $ 7331
600 2015 WSP-3a-Interior $157.62 /m $ BWP11 975 2020 WSP-A-Interior  $ 155.59 /m $ 151.70
375 INT-W26600-8  $124.87 /m $ $ -
1720 2015 WSP-3a-Interior $157.62 /m $ BWP12 1720 2020 WSP-A-Interior $ 155.59 /m $ 267.62
600 2015 WSP-2 $162.18 /m $ BWP13 600 2020 WSP-A $ 149.69 /m $ 89.81
720 2015 WSP-2 $162.18 /m $ BWP14 720 2020 WSP-A $ 149.69 /m $ 107.77
600 2015 WSP-2 $162.18 /m $ BWP15 600 2020 WSP-A $ 149.69 /m $ 89.81
1500 2015 WSP-2 $162.18 /m $ BWP16 2100 2020 WSP-A $ 149.69 /m $ 314.34
600 EXT-W26600 $ 155.18 /m $ $ =
600 2015 WSP-2 $162.18 /m S} BWP17 600 2020 WSP-B $ 161.84 /m $ 97.11
0 EXT-W26600 $ 155.18 /m $ $ =
890 2015 WSP-2 $162.18 /m S} BWP18 750 2020 WSP-B $ 161.84 /m $ 121.38
140 EXT-W26600 $ 155.18 /m $ 21.72
1470 2015 WSP-3a-Interior $157.62 /m $ BWP19 2960 GWB-B Interior $ 95.53 /m $ 282.78
2nd FIr 1490 INT-W26600-B $124.87 /m $ 2nd FIr $ -
750 2015 WSP-3a-Interior $157.62 /m $ BWP20 1525 GWB-B Interior $ 95.53 /m $ 145.69
775 INT-W26600-B $124.87 /m S
600 2015 WSP-3a-Interior $157.62 /m $ BWP21 1200 GWB-B Interior $ 95.53 /m $ 114.64
600 INT-W26600-B $124.87 /m S
600 2015 WSP-2 $162.18 /m $ BWP22 650 2020 WSP-A $ 149.69 /m $ 97.30
50 EXT-W26600 $ 155.18 /m $
750 2015 WSP-2 $162.18 /m $ BWP22b 1025 2020 WSP-A $ 149.69 /m $ 153.43
275 EXT-W26600 $ 155.18 /m $ $ =
600 2015 WSP-3a-Interior $157.62 /m $ BWP23 600 2020 WSP-A-Interior  $ 155.59 /m $ 93.36
890 2015 WSP-3a-Interior $157.62 /m $ BWP24 1080 2020 WSP-A-Interior  $ 155.59 /m $ 168.04
190 INT-W26600-B $124.87 /m $
600 2015 WSP-2 $162.18 /m $ BWP25 600 2020 WSP-A $ 149.69 /m $ 89.81
720 2015 WSP-2 $162.18 /m $ BWP26 600 2020 WSP-A $ 149.69 /m $ 89.81
120  EXT-W26400-9.505B $ 149.69 /m |s 17.96
600 2015 WSP-2 $162.18 /m $ BWP27 600 2020 WSP-A $ 149.69 /m $ 89.81
1500 2015 WSP-2 $162.18 /m $ BWP28 600 2020 WSP-A $ 149.69 /m $ 89.81
900  EXT-W26400-9.50S8 $ 149.69 /m |'s 134.72
600 2015 WSP-2 $162.18 /m $ BWP29 600 2020 WSP-B $ 161.84 /m $ 97.11
890 2015 WSP-2 $162.18 /m $ BWP30 750 2020 WSP-B $ 161.84 /m $ 121.38
140  EXT-W26400-9.505B $ 149.69 /m |s 20.96
3rd FIr 1470 2015 WSP-3a-Interior $157.62 /m $ 3rd FIr BWP31 1740 GWB-A Interior $ 81.17 /m $ 141.23
270 INT-W26600 $116.08 /m $ $ =
750 2015 WSP-3a-Interior $157.62 /m $ BWP32 1200 GWB-A Interior $ 81.17 /m $ 97.40
450 INT-W26600 $116.08 /m S
600 2015 WSP-3a-Interior $157.62 /m $ BWP33 1200 GWB-A Interior $ 81.17 /m $ 97.40
600 INT-W26600 $116.08 /m S
600 2015 WSP-3a-Interior $157.62 /m $ BWP34 600 2020 WSP-A $ 149.69 /m $ 89.81
735 2015 WSP-3a-Interior $157.62 /m S} BWP35 1200 GWB-A Interior $ 81.17 /m $ 97.40
465 INT-W26600 $116.08 /m S} $ -
750 2015 WSP-3a-Interior $157.62 /m 5 BWP36 750 2020 WSP-A-Interior $ 155.59 /m $ 116.70
1st FIr 5337 Extra 11 mm OSB_$ 30.70 /m $ 1st Fir Extra 11 mm OSB 3112 Extra 11 mm OSB_$ 30.70 /m $ 95.53
2nd FIr 8297 Extra 11 mm OSB 30.70 /m $ 2nd Flr Extra 11 mm OSB 2752 Extra 11 mm OSB 30.70 /m $ 84.48
3rd Storey 9664 Extra 11 mm OSB 30.70 /m $ 3rd Storey Extra 11 mm OSB 1997 Extra 11 mm OSB 30.70 /m $ 61.30
AllFlrs 7400 _ Extra Gypsum Board 34.92 /m B AllFIrs Extra 12.7 Gypsum 3630 Extra Gypsum Board 34.92 /m s 126.75
2 [s 6,563.85
| Percent Increase Relative to Scenario A (Updated Seismic Values) -16%'
L N . Difference b/w Base . . .
NBC 2020 Provisions with Updated Seismic Hazard Values Scenario B: Updated Seismic Values and Updated Lateral Loads Provisions
Spacing (mm)] Number| Unit Cost [ Cost EIEEA Spacing (mm)| Number|  Unit Cost | [ Cost
2400 21[$ 613 Fa. [s 128.73 800/1400/2400 28[s 6.13 [Ea. [s 171.64
NBC 2020 Provisions with Updated Seismic Hazard Values i b/w Base Scenario B: Updated Seismic Values and Updated Lateral Loads Provisions
Total and Scenario A
No. Locations No. Fasteners| Fasteners|Cost per Total Cost No. Locations| No. Fasteners| Total Fasteners| Cost per Total Cost
14 14 196 $ 010 $ 19.60 1st Floor Framing 14 12 168 $ 010 $
10 13 130 $ 010 $ 13.00 2nd Floor Framing 13 12 156 $ 010 $
10 13 130 $ 0.10 $ 13.00 3rd Floor Framing 13 6 78 $ 010 $
| 326] I8 45.60 | 246] I8
[ Scenario A Total Cost 7,974.18 | [ Scenario B Total Cost [s 6,775.69 |
| Total Percent Increase Relative to Scenario A (Updated Seismic Values) | -15%|
Average Cost of Housing Construction in Montreal
$  386,760.00 CAD
Based on Altus Group - 2022 Canadian Cost Guide [ Percent Increase in Base Case Home Construction | 0.1%|
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Code Analysis - Montreal

Archetype Stacked Town
No. Storeys =
Construction =

W:
| =

Stud spacing =
Stud Height =
Eave-to-Ridge height =

3
Light
11.7 m
11.8 m
600 mm

24 m
2.1 m

Base Scenario

2015 NBC and 2015 NBC Seismic Hazard Values

Sa(0.2) = 0.595
HWP = 0.42 kPa

9.23.13.1. Requirements for Low to Moderate Wind and Seismic Forces

Does the Article apply? Yes
9.23.13.2. Requirements for High Wind and Seismic Forces

Does the Article apply? No i
9.23.13.3. Requirements for Extreme Wind and Seismic Forces

Does the Article apply? No i
9.23.13.5. Braced Wall Panels in Braced Wall Bands

Is Sa(0.2) greater than 0.7 and less than 1.0? No

Is Sa(0.2) greater than or equal to 1.0 and less than 1.8kPa? No

Is HWP greater than or equal to 0.8 and less than 1.2 kPa? No
Table 9.23.13.5. Spacing and Dimensions of Braced Wall Bands and Braced Wall Panels

% braced walls - 3rd Floor 0.25

% braced walls - 2nd Floor
% braced walls - 1st Floor
% braced walls - bsmt

Maximum distance between centre lines of adjacent braced wall bands
measured from the furthest points between centres of the bands

Maximum distance between required braced wall panels measured from the
edges of the panels

Maximum distance from the end of a braced wall band to the edge of the
closest required braced wall panel

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

Minimum length of individual braced wall panels 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

9.23.13.6.

Materials in Braced Wall Panels

Is Sa(0.2) less than or equal to 0.9? Yes

Stud spacing? 400 600
GWSB interior finish 12.7 15.9|mm
CSA 0325 sheathing W16 w24

0SB 0-1 and 0O-2 grades 11 12.5|mm
Waferboard R-1 grade 9.5 12.5|mm
Plywood 11 12.5|mm
Diagonal lumber 17 17|mm

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis
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9.23.3.5. Fasteners for Sheathing or Subflooring
Does Table 9.23.3.5.-A govern design? Yes
Does Table 9.23.3.5.-B govern design? No
Does Table 9.23.3.5.-C govern design? No
Braced Wall Panel Type 2015 EWP600
9.23.6.1. Anchorage of Building Frames
Sa(0.2) £0.7
Anchor bolt size 12.7 mm Sentence 9.23.6.1.(2) governs
Anchor bolt spacing 24 m
9.23.11.4. Joints in Top Plates
Sa(0.2) £0.7
Top Plate Connections
1st Floor 1 nails Supporting 1 floor
2nd Floor 1 nails Supporting O floors
Scenario A:
2015 NBC and 2020 NBC Seismic Hazard Values
5(0.2, C) = 0.840
HWP = 0.42 kPa
9.23.13.1. Requirements for Low to Moderate Wind and Seismic Forces
Does the Article apply? No
9.23.13.2. Requwemen?s for High Wind and Seismic Forces Design t0 9.23.13.4. t0 9.23.13.7.
Does the Article apply? Yes
9.23.13.3. Requirements for Extreme Wind and Seismic Forces
Does the Article apply? No i
9.23.13.5. Braced Wall Panels in Braced Wall Bands
Is Sa(0.2) greater than 0.7 and less than 1.0? Yes
Is Sa(0.2) greater than or equal to 1.0 and less than 1.8kPa? No
Is HWP greater than or equal to 0.8 and less than 1.2 kPa? No
Table 9.23.13.5. Spacing and Dimensions of Braced Wall Bands and Braced Wall Panels
% braced walls - 3rd Floor 0.25
% braced walls - 2nd Floor 0.25
% braced walls - 1st Floor 0.40
% braced walls - bsmt 0.75
Maximum distance between centre lines of adjacent braced wall bands
measured from the furthest points between centres of the bands 10.6 m
Maximum distance between required braced wall panels measured from the
edges of the panels 64 m
Maximum distance from the end of a braced wall band to the edge of the
closest required braced wall panel 24 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 600 mm
braced wall panel
Minimum length of individual braced wall panels panel not located at the end
of a braced wall band or braced wall panel located at the end of a braced wall = m

band where the braced wall panel does not connect to an intersecting braced
wall panel

9.23.13.6.

Materials in Braced Wall Panels

PCFs 1475 and 1775 on Lateral Loads
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Is Sa(0.2, C) less than or equal to 0.9? Yes

Stud spacing? 400 600

GWB interior finish 12.7 15.9|mm

CSA 0325 sheathing W16 w24 Use OSB wall sheathing

0SB 0-1 and O-2 grades 11 12.5|mm

Waferboard R-1 grade 9.5 12.5|mm

Plywood 11 12.5|mm

Diagonal lumber 17 17|mm
9.23.3.5. Fasteners for Sheathing or Subflooring

Does Table 9.23.3.5.-A govern design? No

Does Table 9.23.3.5.-B govern design? Yes

Does Table 9.23.3.5.-C govern design? No

Braced Wall Panel Type 2015 WSP-3 2015 WSP-3a
9.23.6.1. Anchorage of Building Frames

0.8<5(0.2,C)<0.9, HWP <1.2 kPa

Anchor bolt size 12.7 mm Using Table 9.23.6.1.

Anchor bolt spacing 23 m Using Table 9.23.6.1.
9.23.11.4. Joints in Top Plates

0.80<5(0.2,C) £0.90
Top Plate Connections
1st Floor
2nd Floor

5 nails
2 nails

Supporting 1 floor
Supporting O floors

Scenario B - Post Public Review

2020 NBC and 2020 NBC Seismic Hazard Values

Smax = 0.67 Worst Case w = 117 m
Smax = 0.56 Site Class C I = 11.8 m
HWP = 0.42 kPa Stud spacing = 600 mm
S= 1.57 kPa Stud Height = 24 m
Construction = Normal Eave-to-Ridge height = 21m

9.23.13.1. Requirements for Low to Moderate Wind and Seismic Forces

Does the Article apply? No

9.23.13.2. Requirements for High Wind and Seismic Forces

Is the 1-in-50 HWP < 1.2 kPa? Yes

Yes
Yes

Is Smax < 2.6 for the Site Class

Does the lowest exterior frame support less
than or equal to 2 floors of normal weight
Does the lowest exterior frame support less
than or equal to 1 floor of heavy weight

N/A

Design to
Article 9.23.13.4.-2020 to0 9.23.13.10.-2020

9.23.13.3. Requirements for Extreme Wind and Seismic Forces

Is Smax > 2.6? No
Is Smax > 0.47 for Site Cass C and the lowest exterior No
frame wall supports more than 1 floor of heavy weight

construction or is clad with masonry/stone veneer?

Design to
N/A

Braced Wall Panels in Braced Wall Bands

Maximum distance between centre lines of adjacent braced wall bands
measured from the furthest points between centres of the bands

9.23.13.5.

Maximum distance between required braced wall panels measured from the
edges of the panels

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis
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Maximum distance from the end of a braced wall band to the edge of the 24

closest required braced wall panel ’ 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 600 mm

braced wall panel

Minimum length of individual braced wall panels panel not located at the end

of a braced wall band or braced wall panel located at the end of a braced wall 250

band where the braced wall panel does not connect to an intersecting braced mm

wall panel

Minimum length of individual gypsum board-sheathed braced wall panels:

¢ gypsum board installed on both faces of braced wall panel 1.2
¢ gypsum board installed on one face of braced wall panel 1.2

Minimum length of individual lumber-sheathed braced wall panels: 1.2 m

Minimum total length of all braced wall panels in a braced wall band Per Article 9.23.13.7.
9.23.13.7. Braced Wall Panel Length
9.23.13.7.(2)

Is HWP greater than 0.6 kPa but not greater than 1.2 kPa and

is Smax for Site Class C greater than 0.47 but not greater

than 2.6? No

Is HWP greater than 0.6 kPa but not greater than 1.2 kPa and

is Smax for Site Class C less than or equal to 0.47? No

Is Smax for Site Class C greater than 0.47 but not greater

2.6, and is HWP less than or equal to 0.6 kPa? Yes Calculate braced wall length based on

the equation for L, (seismic)

9.23.13.7. Braced Wall Panel Length
9.23.13.7.(3) WIND

First Storey

I-w = I-uw X [Kexp X Kroof] X [KWspacing X KWnumber] X [Kgyp X Ksheath] > BWPmin

Front to Back Direction (Exterior Walls)

Low = 594 m WSP-A
Kexp = 1 for suburban
Kroof = 0.92 forroof eave toridge of2.1 m<3m
Kwspacing = 0.78 space between braced walls approx. 5.9 m
Kwnumber = 1.28 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 5.46 m

Front to Back Direction (Interior Party Walls)

Low = 5.94 m GWB-D
Kexp = 1 for suburban
Kroof = 0.92 forroof eave toridge of 2.1 m<3 m
Kwspacing = 0.78 space between braced walls approx. 5.9 m
Kwnumber = 1.28 3 braced wall bands
Keyp = 1 walls are blocked but not sheathed on interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
PCFs 1475 and 1775 on Lateral Loads 191
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Ly = 5.46 m

Left to Right Direction (Exterior Back Wall)

Low = 312 m WSP-B
Kexp = 1 for suburban
Kroof = 0.92 forroof eave toridge of 2.1 m<3m
Kwspacing = 0.77 space between braced walls approx. 5.8 m
Kwnumber = 1.28 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 283 m

Left to Right Direction (Exterior Front Wall)

Low = 3.12m WSP-A

Kexp = 1 for suburban

Kroof = 0.92 forroof eave toridge of 2.1 m<3 m
Kwspacing = 0.77 space between braced walls approx. 5.8 m
Kwnumber = 1.28 3 braced wall bands

Keyp = 1 walls are sheathing on the interior with gypsum

Ksheath = 1 walls are continuously wood sheathed
L, = 2.83m

Left to Right Direction (Interior Walls)

Liw = 594 m WSP-A
Kexp = 1 for suburban
Kroof = 0.92 forroof eave toridge of 2.1 m<3m
Kwspacing = 0.77 space between braced walls approx. 5.8 m
Kwnumber = 1.28 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 5.39 m

Second Storey
Front to Back Direction (Exterior Walls)

Liw = 392 m WSP-A
Kexp = 1 for suburban
Kroof = 0.87 forroof eave toridge of 2.1 m<3m
Kwspacing = 0.78 space between braced walls approx. 5.9 m
Kwnumber = 1.28 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 3.40 m

Front to Back Direction (Interior Party Walls)

Low = 6.54 m GWB-B
Kexp = 1 for suburban
Kroof = 0.87 forroof eave toridge of 2.1 m<3 m
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Kwspacing = 0.78 space between braced walls approx. 5.9 m

Kwnumber = 1.28 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 5.68 m

Left to Right Direction (Exterior Back Wall)

Low = 2.06 m WSP-B
Kexp = 1 for suburban
Kroof = 0.87 forroof eave toridge of 2.1 m<3m
Kwspacing = 0.77 space between braced walls approx. 5.8 m
Kwnumber = 1.28 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 1.77 m

Left to Right Direction (Exterior Front Wall)

Low = 3.92m WSP-A

Kexp = 1 for suburban

Kroof = 0.87 forroof eave toridge of 2.1 m<3 m
Kwspacing = 0.77 space between braced walls approx. 5.8 m
Kwnumber = 1.28 3 braced wall bands

Keyp = 1 walls are sheathing on the interior with gypsum

Ksheath = 1 walls are continuously wood sheathed
L, = 3.36m

Left to Right Direction (Interior Walls)

Low = 392 m WSP-A
Kexp = 1 for suburban
Kroof = 0.87 forroof eave toridge of 2.1 m<3m
Kwspacing = 0.77 space between braced walls approx. 5.8 m
Kwnumber = 1.28 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 3.36 m

Third Storey
Front to Back Direction (Exterior Walls)

Low = 1.9 m WSP-A

Kexp = 1 for suburban

Kroof = 0.71 forroof eave toridge of 2.1 m<3 m
Kwspacing = 0.78 space between braced walls approx. 5.9 m
Kwnumber = 1.28 3 braced wall bands

Keyp = 1 walls are sheathing on the interior with gypsum

Ksheath = 1 walls are continuously wood sheathed
L, = 135 m

Front to Back Direction (Interior Party Walls)
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Lyw = 5.84 m GWB-A

Kexp = 1 for suburban
Kroof = 0.71 forroof eave toridge of 2.1 m<3 m
Kwspacing = 0.78 space between braced walls approx. 5.9 m
Kwnumber = 1.28 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 4.14 m

Left to Right Direction (Exterior Back Wall)

Low = 1m WSP-B

Kexp = 1 for suburban

Kroof = 0.71 forroof eave toridge of 2.1 m<3 m
Kwspacing = 0.77 space between braced walls approx. 5.8 m
Kwnumber = 1.28 3 braced wall bands

Keyp = 1 walls are sheathing on the interior with gypsum

Ksheath = 1 walls are continuously wood sheathed
L, = 0.70 m

Left to Right Direction (Exterior Front Wall)

Low = 19m WSP-A
Kexp = 1 for suburban
Kroof = 0.71 forroof eave toridge of 2.1 m<3 m
Kwspacing = 0.77 space between braced walls approx. 5.8 m
Kwnumber = 1.28 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 133 m

Left to Right Direction (Interior Wall)

Low = 292 m GWB-A 5.84/2
Kexp = 1 for suburban
Kroof = 0.71 forroof eave toridge of 2.1 m<3 m
Kwspacing = 0.77 space between braced walls approx. 5.8 m
Kwnumber = 1.28 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 204 m
9.23.6.1. Anchorage of Building Frames
Is HWP between 0.6 kPa and 1.2 kPa No
Is Smax for Site Class C greater than 0.47 Yes Use Table 9.23.6.1.

and is Smax less than or equal to 2.6

From Table 9.23.6.1.

Framing Type Selected WSP-B

Anchor bolt size 12.7 mm
Anchor bolt spacing 0.8 m

PCFs 1475 and 1775 on Lateral Loads
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9.23.11.4.

Joints in Top Plates

Is HWP between 0.6 kPa and 1.2 kPa

Is Smax for Site Class C greater than 0.47
and is Smax less than or equal to 2.6

Table 9.23.11.4.-A
0.6<and £0.8
All floors 6 nails

3 nails
Table 9.23.11.4.-B
0.6<and 0.9
1st Floor 11 nails
6 nails
2nd Floor 6 nails
3 nails

No
Yes

Normal Weight
For BWB Spacing of 10.6m
For BWB Spacing of < 7.6m

For BWB Spacing of 10.6m
For BWB Spacing of < 7.6m

For BWB Spacing of 10.6m
For BWB Spacing of < 7.6m

N/A
Use Table 9.23.11.4.-A

PCFs 1475 and 1775 on Lateral Loads
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Cost Differences - St. John's
Archetype Stacked Town

No. Storeys = 3
Construction = Light
w= 117 m
I= 118 m
Stud spacing = 600 mm
Stud Height = 24 m
Eave-to-Ridge height = 21m

Braced Wall Panel Difference

The Base Scenario and Scenario A produce the same Braced Wall Panel Lengths, Anchors, and Joint Splicing Results

Base Scenario: Existing NBC 2020 Scenario B: Updated Seismic Values and New Lateral Loads Provisions
Braced Wall
Floor Level Panel Length BWP Type BWP Unit Cost BWP Cost Floor Level Braced Wall Panel Length BWP Type| BWP Unit Cost | BWP Cost
BWP1 870 EXT-W26400-9.50SB $149.69 /m $ 130.23 BWP1 870 2020 WSP-C $ 168.01 /m S 146.17
BWP2 750 EXT-W26400-9.50SB $149.69 /m S 112.26 BWP2 750 2020 WSP-C $ 168.01 /m S 126.01
BWP3 600 EXT-W26400-9.50SB $149.69 /m $ 89.81 BWP3 600 2020 WSP-C $ 168.01 /m S 100.81
BWP4 3750 EXT-W26400-9.50SB $149.69 /m S 561.32 BWP4 3750 2020 WSP-A $ 149.69 /m S 561.32
BWP5 600 EXT-W26400-9.50SB $149.69 /m $ 89.81 BWP5 600 2020 WSP-A S 149.69 /m S 89.81
1st FIr BWP6 5500 EXT-W26400-9.50SB $149.69 /m S 823.27 1stFir BWP6 5500 2020 WSP-A $ 149.69 /m S 823.27
BWP7 625 EXT-W26400-9.50SB $149.69 /m $ 93.55 BWP7 625 2020 WSP-C $ 168.01 /m S 105.01
BWP8 1605 EXT-W26400-9.50SB $149.69 /m S 240.25 BWP8 1605 2020 WSP-C $ 168.01 /m S 269.66
BWPS 5450 INT-W26600-B $124.87 /m $ 680.56 BWP9 5450 2020 WSP-B-Interior $ 155.52 /m S 847.61
BWP10 750 INT-W26600-B $124.87 /m $ 93.65 BWP10 750 2020 WSP-B-Interior $ 155.52 /m S 116.64
BWP11 600 INT-W26600-B $124.87 /m $ 74.92 BWP11 600 2020 WSP-A-Interior $ 155.59 /m S 93.36
BWP12 2095 INT-W26600-B $124.87 /m $ 261.61 BWP12 2095 2020 WSP-A-Interior $ 155.59 /m S 325.97
BWP13 600 EXT-W26400-9.50SB $149.69 /m $ 89.81 BWP13 600 2020 WSP-C $ 168.01 /m S 100.81
BWP14 720 EXT-W26400-9.50SB $149.69 /m S 107.77 BWP14 720 2020 WSP-A S 149.69 /m S 107.77
BWP15 600 EXT-W26400-9.50SB $149.69 /m $ 89.81 BWP15 600 2020 WSP-A S 149.69 /m S 89.81
BWP16 4825 EXT-W26400-9.50SB $149.69 /m S 722.23 BWP16 4825 2020 WSP-A $ 149.69 /m S 722.23
BWP17 600 EXT-W26400-9.50SB $149.69 /m $ 89.81 BWP17 600 2020 WSP-C $ 168.01 /m S 100.81
Ind Fir BWP18 790 EXT-W26400-9.50SB $149.69 /m S 118.25 ond Fir BWP18 790 2020 WSP-C $ 168.01 /m S 132.73
BWP19 6020 INT-W26600-B $124.87 /m $ 751.73 BWP19 6020 GWB-D Interior $ 97.75 /m S 588.46
BWP20 750 INT-W26600-B $124.87 /m $ 93.65 BWP20 750 GWB-D Interior $ 97.75 /m S 7331
BWP21 600 INT-W26600-B $124.87 /m $ 74.92 BWP21 600 GWB-D Interior $ 97.75 /m S 58.65
BWP22 800 EXT-W26400-9.50SB $149.69 /m S 119.75 BWP22 800 2020 WSP-C $ 168.01 /m S 134.41
BWP23 600 INT-W26600-B $124.87 /m $ 74.92 BWP23 600 2020 WSP-C-Interior $ 161.69 /m S 97.02
BWP24 790 INT-W26600-B $124.87 /m $ 98.65 BWP24 790 2020 WSP-C-Interior $ 161.69 /m $ 127.74
BWP25 600 EXT-W26400-9.50SB $149.69 /m $ 89.81 BWP25 600 2020 WSP-C $ 168.01 /m S 100.81
BWP26 720 EXT-W26400-9.50SB $149.69 /m S 107.77 BWP26 720 2020 WSP-A S 149.69 /m S 107.77
BWP27 600 EXT-W26400-9.50SB $149.69 /m $ 89.81 BWP27 600 2020 WSP-A S 149.69 /m S 89.81
BWP28 1125 EXT-W26400-9.50SB $149.69 /m S 168.40 BWP28 1125 2020 WSP-A $ 149.69 /m S 168.40
BWP29 600 EXT-W26400-9.50SB $149.69 /m $ 89.81 BWP29 600 2020 WSP-C $ 168.01 /m S 100.81
3rd Fir BWP30 750 EXT-W26400-9.50SB $149.69 /m S 112.26 3rd FIr BWP30 750 2020 WSP-C $ 168.01 /m S 126.01
BWP31 3265 INT-W26600 $116.08 /m $ 379.01 BWP31 3265 GWB-A Interior $ 81.17 /m S 265.00
BWP32 1200 INT-W26600 $116.08 /m S 139.30 BWP32 1200 GWB-A Interior $ 81.17 /m S 97.40
BWP33 2525 INT-W26600 $116.08 /m $ 293.11 BWP33 2525 GWB-A Interior $ 81.17 /m S 204.94
BWP34 600 EXT-W26400-9.50SB $149.69 /m $ 89.81 BWP34 600 2020 WSP-C $ 168.01 /m S 100.81
BWP35 1200 INT-W26600 $116.08 /m $ 139.30 BWP35 1200 GWB-A Interior $ 81.17 /m S 97.40
BWP36 750 INT-W26600 $116.08 /m $ 87.06 BWP36 750 2020 WSP-A-Interior $ 155.59 /m S 116.70
All Flrs Extra 12.7 Gypsur] -6990 Extra Gypsum Board $ 34.92 /m $ (244.08) 1st FIr Extra 11 mm OSB 3462 Extra1lmm OSB $ 30.70 /m S 106.27
Total $  7,223.96 2nd Fir Extra 11 mm OSB 3587 Extra 11 mm OSB_$ 30.70 /m $ 110.11
3rd FIr Extra 11 mm OSB 1394 Extra 11 mm OSB $ 30.70 /m S 42.79
All Flrs Extra 12.7 Gypsum 1950  Extra Gypsum Board $ 34.92 /m | S 68.09
Total  [$ 7,842.50
Total Cost Increase relative to Base Case (Existing Code) S 618.54
Percent Cost Increase relative to Base Case (Existing Code) 9%
Anchor Bolts Difference
Base Scenario: Existing NBC 2020 Scenario B: 2020 NBC Smax (Worst Case)
Spacing (mm)| Number| Unit Cost | Cost Spacing (mm)| Number| Unit Cost |
1/2" dia. Anchor 2400 21[$ 6.13 Ea. [s 12873 800/1400/2400 33 6.13 [Ea. [s
Top Plate Splice Fasteners
| Base Scenario: Existing NBC 2020 Scenario B: 2020 NBC Smax (Worst Case)
| No. Locations| No. Fasteners] Total[ Cost per|  Total Cost | No. Locations| No. Fasteners| Total Fasteners[ Cost per] Total Cost|
1st Floor Framing 14 2 28 S 010 $ 2.80 1st Floor Framing 14 20 280 $ 010 $ 28.00 $
2nd Floor Framing 13 2 26 $ 010 $ 2.60 2nd Floor Framing 13 20 260 $ 010 $ 26.00 $ 23.40
3rd Floor Framing 13 2 26 $ 010 $ 2.60 3rd Floor Framing 13 20 260 S 0.10 $ 26.00 $ 23.40
| 54 B 8.00 | 540| B 80.00 |
| Base Case Total Cost |$ 736069 Scenario B Total Cost S 8,124.79
Total Percent Increase Relative to Base Case (Existing Code) 10%
Average Cost of Housing Construction in St. John's Total Percent Increase Relative to Scenario A (Updated Seismic Values) 10%
$ 367,318.25 CAD
Based on Altus Group - 2022 Canadian Cost Guide | Percent Increase from Base Case Home Construction | 0.2%'
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Code Analysis - St. John's

Archetype Stacked Town
No. Storeys =
Construction =

W=

Stud spacing =

Stud
Eave-to-Ridge

Height =
height =

3
Light
11.7 m
11.8 m
600 mm

24 m
21m

Base Scenario

2015 NBC and 2015 NBC Seismic Hazard Values

Sa(0.2) = 0.09
HWP = 0.78 kPa

9.23.13.1. Requirements for Low to Moderate Wind and Seismic Forces

Does the Article apply? Yes
9.23.13.2. Requirements for High Wind and Seismic Forces

Does the Article apply? No i
9.23.13.3. Requirements for Extreme Wind and Seismic Forces

Does the Article apply? No i
9.23.13.5. Braced Wall Panels in Braced Wall Bands

Is Sa(0.2) greater than 0.7 and less than 1.0? No

Is Sa(0.2) greater than or equal to 1.0 and less than 1.8kPa? No

Is HWP greater than or equal to 0.8 and less than 1.2 kPa? No
Table 9.23.13.5. Spacing and Dimensions of Braced Wall Bands and Braced Wall Panels

% braced walls - 3rd Floor 0.25

% braced walls - 2nd Floor
% braced walls - 1st Floor
% braced walls - bsmt

Maximum distance between centre lines of adjacent braced wall bands
measured from the furthest points between centres of the bands

Maximum distance between required braced wall panels measured from the
edges of the panels

Maximum distance from the end of a braced wall band to the edge of the
closest required braced wall panel

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

Minimum length of individual braced wall panels 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

9.23.13.6.

Materials in Braced Wall Panels

Is Sa(0.2) less than or equal to 0.9? Yes

Stud spacing? 400 600
GWSB interior finish 12.7 15.9|mm
CSA 0325 sheathing W16 w24

OSB 0-1 and O-2 grades 11 12.5{mm
Waferboard R-1 grade 9.5 12.5{mm
Plywood 11 12.5|mm
Diagonal lumber 17 17|{mm

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis

Use OSB wall sheathing
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9.23.3.5. Fasteners for Sheathing or Subflooring

Does Table 9.23.3.5.-A govern design? Yes

Does Table 9.23.3.5.-B govern design? No

Does Table 9.23.3.5.-C govern design? No

Braced Wall Panel Type 2015 EWP600
9.23.6.1. Anchorage of Building Frames

Anchor bolt size 12.7 mm Sentence 9.23.6.1.(2) governs

Anchor bolt spacing 24 m
9.23.11.4. Joints in Top Plates

Top Plate Connections

1st Floor 1 nails Supporting 1 floor
2nd Floor 1 nails Supporting O floors
Scenario A:
2015 NBC and 2020 NBC Seismic Hazard Values
(0.2, C) = 0.19
HWP = 0.78 kPa

9.23.13.1. Requirements for Low to Moderate Wind and Seismic Forces

Does the Article apply? Yes
9.23.13.2. Requirements for High Wind and Seismic Forces

Does the Article apply? No i
9.23.13.3. Requirements for Extreme Wind and Seismic Forces

Does the Article apply? No i
9.23.13.5. Braced Wall Panels in Braced Wall Bands

Is Sa(0.2) greater than 0.7 and less than 1.0?
Is Sa(0.2) greater than or equal to 1.0 and less than 1.8kPa?
Is HWP greater than or equal to 0.8 and less than 1.2 kPa?

No
No
No

Table 9.23.13.5.

Spacing and Dimensions of Braced Wall Bands and Braced Wall Panels
% braced walls - 3rd Floor

% braced walls - 2nd Floor

% braced walls - 1st Floor

% braced walls - bsmt

Maximum distance between centre lines of adjacent braced wall bands

measured from the furthest points between centres of the bands ) m
Maximum distance between required braced wall panels measured from the
edges of the panels m
Maximum distance from the end of a braced wall band to the edge of the
closest required braced wall panel ) 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 - mm
braced wall panel
Minimum length of individual braced wall panels panel not located at the end
of a braced wall band or braced wall panel located at the end of a braced wall
. . - mm
band where the braced wall panel does not connect to an intersecting braced
wall panel
9.23.13.6. Materials in Braced Wall Panels
Is Sa(0.2) less than or equal to 0.9? Yes
Stud spacing? 400 600
GWSB interior finish 12.7 15.9|mm
CSA 0325 sheathing W16 W24
0SB 0-1 and 0-2 grades 11 12.5{mm Use OSB wall sheathing

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis
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Waferboard R-1 grade 9.5 12.5{mm
Plywood 11 12.5|mm
Diagonal lumber 17 17|{mm
9.23.3.5. Fasteners for Sheathing or Subflooring
Does Table 9.23.3.5.-A govern design? Yes
Does Table 9.23.3.5.-B govern design? No
Does Table 9.23.3.5.-C govern design? No
Braced Wall Panel Type 2015 EWP600
9.23.6.1. Anchorage of Building Frames
Anchor bolt size 12.7 mm Sentence 9.23.6.1.(2) governs
Anchor bolt spacing 2.4 m
9.23.11.4. Joints in Top Plates
Top Plate Connections
1st Floor 1 nail Supporting 1 floor Using Table 9.23.11.4.-2015
2nd Floor 1 nail Supporting 0 floors Using Table 9.23.11.4.-2015

Scenario B - Post Public Review

2020 NBC and 2020 NBC Seismic Hazard Values

Smax = 0.31 Worst Case w = 11.7 m
Smax = 0.15 Site Class C | = 11.8 m
HWP = 0.78 kPa Stud spacing = 600 mm
S= 2.01 kPa Stud Height = 24 m
Construction = Normal Eave-to-Ridge height = 2.1m

9.23.13.1. Requirements for Low to Moderate Wind and Seismic Forces
Does the Article apply? No

9.23.13.2. Requirements for High Wind and Seismic Forces
Is the 1-in-50 HWP < 1.2 kPa? Yes

Is Smax < 2.6 for the Site Class Yes
Does the lowest exterior frame support less Yes Design to

than or equal to 2 floors of normal weight Article 9.23.13.4.-2020 to 9.23.13.10.-2020
Does the lowest exterior frame support less N/A
than or equal to 1 floor of heavy weight

9.23.13.3. Requirements for Extreme Wind and Seismic Forces
Is Smax > 2.6? No
Is Smax > 0.47 for Site Cass C and the lowest exterior No Design to
frame wall supports more than 1 floor of heavy weight N/A
construction or is clad with masonry/stone veneer?

9.23.13.5. Braced Wall Panels in Braced Wall Bands

Maximum distance between centre lines of adjacent braced wall bands

. 10.6 m
measured from the furthest points between centres of the bands

Maximum distance between required braced wall panels measured from the

edges of the panels 4 m

Maximum distance from the end of a braced wall band to the edge of the

. 2.4 m
closest required braced wall panel

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 600 mm
braced wall panel

PCFs 1475 and 1775 on Lateral Loads 199
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Minimum length of individual braced wall panels panel not located at the end
of a braced wall band or braced wall panel located at the end of a braced wall 220
band where the braced wall panel does not connect to an intersecting braced mm
wall panel
Minimum length of individual gypsum board-sheathed braced wall panels:
e gypsum board installed on both faces of braced wall panel 12 m
¢ gypsum board installed on one face of braced wall panel 2.4 m
Minimum length of individual lumber-sheathed braced wall panels: 1.2 m
Minimum total length of all braced wall panels in a braced wall band Per Article 9.23.13.7.
9.23.13.7. Braced Wall Panel Length
9.23.13.7.(3) WIND
I-w = I-uw X [Kexp X Kroof] X [KWspacing X KWnumber] X [Kgyp X Ksheath] > BWPmin
First Storey
Front to Back Direction (Exterior Walls)
Lyw = 10.7 m WSP-A
Kexp = 1 for suburban
Kroof = 0.92 for roof eave to ridge of 2.1 m<3 m
Kwspacing = 0.78 space between braced walls approx. 5.9 m
Kwnumber = 1.28 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 9.83 m
Front to Back Direction (Interior Party Walls)
Loy = 5.62 m WSP-B
Kexp = 1 for suburban
Kroof = 0.92 forroof eave toridge of 2.1 m<3m
Kwspacing = 0.78 space between braced walls approx. 5.9 m
Kwnumber = 1.28 3 braced wall bands
Kayp = 1.2 walls are blocked but not sheathed on interior with gypsum
Keheath = 1 walls are continuously wood sheathed
L, = 6.19 m

Left to Right Direction (Exterior Back Wall)

Luw = 4.89 m WSP-C
Kexp = 1 for suburban
Kroof = 0.92 forroof eave to ridge of 2.1 m<3 m
Kwspacing = 0.77 space between braced walls approx. 5.8 m
Kwnumber = 1.28 3 braced wall bands
Kayp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 443 m

Left to Right Direction (Exterior Front Wall)

Luw = 489 m WSP-C
Kexp = 1 for suburban
Kroof = 0.92 for roof eave to ridge of 2.1 m<3 m
Kwspacing = 0.77 space between braced walls approx. 5.8 m

PCFs 1475 and 1775 on Lateral Loads
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Kwnumber = 1.28 3 braced wall bands

Kayp = 1 walls are sheathing on the interior with gypsum
Keheath = 1 walls are continuously wood sheathed
L, = 4.43 m

Left to Right Direction (Interior Walls)

Low = 5.94 m WSP-A

Kexp = 1 for suburban

Kroof = 0.92 for roof eave to ridge of 2.1 m<3 m
Kwspacing = 0.77 space between braced walls approx. 5.8 m
Kwnumber = 1.28 3 braced wall bands

Kayp = 1 walls are sheathing on the interior with gypsum

Ksheath = 1 walls are continuously wood sheathed
L, = 539 m

Second Storey
Front to Back Direction (Exterior Walls)

Lyw = 7.06 m WSP-A
Kexp = 1 for suburban
Kroof = 0.87 forroof eave toridge of 2.1 m<3m
Kwspacing = 0.78 space between braced walls approx. 5.9 m
Kwnumber = 1.28 3 braced wall bands
Kayp = 1 walls are sheathing on the interior with gypsum
Keheath = 1 walls are continuously wood sheathed
L, = 6.13 m

Front to Back Direction (Interior Party Walls)

Low = 7.06 m GWB-D
Kexp = 1 for suburban
Kroof = 0.87 for roof eave to ridge of 2.1 m<3 m
Kwspacing = 0.78 space between braced walls approx. 5.9 m
Kwnumber = 1.28 3 braced wall bands
Kayp = 1 walls are blocked but no gypsum sheathing on interior
Ksheath = 1 walls are continuously wood sheathed
L, = 6.13 m

Left to Right Direction (Exterior Back Wall)

Low = 323 m WSP-C
Kexp = 1 for suburban
Kroof = 0.87 forroof eave toridge of 2.1 m<3m
Kwspacing = 0.77 space between braced walls approx. 5.8 m
Kwnumber = 1.28 3 braced wall bands
Kayp = 1 walls are sheathing on the interior with gypsum
Keheath = 1 walls are continuously wood sheathed
L, = 277 m

Left to Right Direction (Exterior Front Wall)

Lyw = 3.23m WSP-C
Kexp = 1 for suburban
Kroof = 0.87 for roof eave to ridge of 2.1 m<3 m
Kwspacing = 0.77 space between braced walls approx. 5.8 m
PCFs 1475 and 1775 on Lateral Loads 201
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Kwnumber = 1.28 3 braced wall bands

Kayp = 1 walls are sheathing on the interior with gypsum
Keheath = 1 walls are continuously wood sheathed
L, = 277 m

Left to Right Direction (Interior Walls)

Low = 3.23m WSP-C

Kexp = 1 for suburban

Kroof = 0.87 for roof eave to ridge of 2.1 m<3 m
Kwspacing = 0.77 space between braced walls approx. 5.8 m
Kwnumber = 1.28 3 braced wall bands

Kayp = 1 walls are sheathing on the interior with gypsum

Ksheath = 1 walls are continuously wood sheathed
L, = 277 m

Third Storey
Front to Back Direction (Exterior Walls)

Lyw = 3.43 m WSP-A
Kexp = 1 for suburban
Kroof = 0.71 forroof eave toridge of 2.1 m<3m
Kwspacing = 0.78 space between braced walls approx. 5.9 m
Kwnumber = 1.28 3 braced wall bands
Kayp = 1 walls are sheathing on the interior with gypsum
Keheath = 1 walls are continuously wood sheathed
L, = 243 m

Front to Back Direction (Interior Party Walls)

Low = 9.86 m GWB-A

Kexp = 1 for suburban

Kroof = 0.71 for roof eave to ridge of 2.1 m<3 m
Kwspacing = 0.78 space between braced walls approx. 5.9 m
Kwnumber = 1.28 3 braced wall bands

Kayp = 1 walls are sheathing on the interior with gypsum

Ksheath = 1 walls are continuously wood sheathed
L, = 6.99 m

Left to Right Direction (Exterior Back Wall)

Lyw = 1.57 m WSP-C
Kexp = 1 for suburban
Kroof = 0.71 forroof eave toridge of 2.1 m<3m
Kwspacing = 0.77 space between braced walls approx. 5.8 m
Kwnumber = 1.28 3 braced wall bands
Kayp = 1 walls are sheathing on the interior with gypsum
Keheath = 1 walls are continuously wood sheathed
L, = 1.10 m

Left to Right Direction (Exterior Front Wall)

Lyw = 1.57 m WSP-C
Kexp = 1 for suburban
Kroof = 0.71 for roof eave to ridge of 2.1 m<3 m
Kwspacing = 0.77 space between braced walls approx. 5.8 m
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KWnumber =
Keyp =

Ksheath =

L, =

1.28 3 braced wall bands

1 walls are sheathing on the interior with gypsum

1 walls are continuously wood sheathed

1.10 m

Left to Right Direction (Interior Wall)

Lyw = 493 m GWB-A 9.86/2

Kexp = 1 for suburban

Kroof = 0.71 for roof eave to ridge of 2.1 m<3 m

Kwspacing = 0.77 space between braced walls approx. 5.8 m
Kwnumber = 1.28 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 345 m
9.23.6.1. Anchorage of Building Frames
Is HWP between 0.6 kPa and 1.2 kPa Yes
Is Smax for Site Class C greater than 0.47 No Use Table 9.23.6.1.
and is Smax less than or equal to 2.6
From Table 9.23.6.1.
Framing Type Selected WSP-A
Anchor bolt size 12.7 mm
Anchor bolt spacing 0.8 m
From Table 9.23.6.1.
Framing Type Selected WSP-A
Anchor bolt size 12.7 mm
Anchor bolt spacing 0.7 m
9.23.11.4. Joints in Top Plates

Is HWP between 0.6 kPa and 1.2 kPa Yes Use Table 9.23.11.4.-B
Is Smax for Site Class C greater than 0.47 No N/A

and is Smax less than or equal to 2.6

Table 9.23.11.4.-A
0.6<and<0.8
All floors

Table 9.23.11.4.-B
0.6<and<0.9

1st Floor

2nd Floor

Normal Weight
4 nails For BWB Spacing of 10.6m
2 For BWB Spacing of < 7.6m

Normal Weight

20 nails For BWB Spacing of 10.6m
10 nails For BWB Spacing of < 7.6m
15 nails For BWB Spacing of 10.6m

8 nails For BWB Spacing of < 7.6m

Wind governs

PCFs 1475 and 1775 on Lateral Loads
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Cost Differences - Winnipeg
Archetype Stacked Town

No. Storeys = 3
Construction = Light
w= 117 m
1= 11.8 m
Stud spacing = 600 mm
Stud Height = 24 m
Eave-to-Ridge height = 21m

Braced Wall Panel Difference

The Base Scenario and Scenario A produce the same Braced Wall Panel Lengths, Anchors, and Joint Splicing Results

Base Scenario: Existing NBC 2020
Braced Wall
Floor Level Panel Length BWP Type BWP Unit Cost BWP Cost
BWP1 830 EXT-W26400-9.505B $149.69 /m S 124.24
BWP2 600 EXT-W26400-9.50SB $149.69 /m S 89.81
BWP3 2600 EXT-W26400-9.50SB $149.69 /m S 389.18
BWP4 600 EXT-W26400-9.50SB $149.69 /m S 89.81
BWP5 600 EXT-W26400-9.50SB $149.69 /m S 89.81
1st Fir BWP6 2260 EXT-W26400-9.50SB $149.69 /m S 338.29
BWP7 775 EXT-W26400-9.50SB $149.69 /m S 116.01
BWP8 750 EXT-W26400-9.50SB $149.69 /m S 112.26
BWP9 5800 INT-W26600-B $124.87 /m S 724.26
BWP10 750 INT-W26600-B $124.87 /m S 93.65
BWP11 975 INT-W26600-B $124.87 /m S 121.75
BWP12 1720 INT-W26600-B $124.87 /m $ 214.78
BWP13 600 EXT-W26400-9.50SB $149.69 /m S 89.81
BWP14 720 EXT-W26400-9.50SB $149.69 /m S 107.77
BWP15 600 EXT-W26400-9.505B $149.69 /m S 89.81
BWP16 2100 EXT-W26400-9.50SB $149.69 /m S 314.34
BWP17 600 EXT-W26400-9.505B $149.69 /m S 89.81
BWP18 750 EXT-W26400-9.50SB $149.69 /m S 112.26
2nd Fr BWP19 4240 INT-W26600-B $124.87 /m S 529.46
BWP20 1525 INT-W26600-B $124.87 /m $ 190.43
BWP21 1200 INT-W26600-B $124.87 /m S 149.85
BWP22 600 EXT-W26400-9.50SB $149.69 /m S 89.81
BWP22b 1025 EXT-W26400-9.50SB $149.69 /m
BWP23 600 INT-W26600-B $124.87 /m S 74.92
BWP24 750 INT-W26600-B $124.87 /m $ 93.65
BWP25 600 EXT-W26400-9.505B $149.69 /m S 89.81
BWP26 600 EXT-W26400-9.50SB $149.69 /m S 89.81
BWP27 600 EXT-W26400-9.505B $149.69 /m S 89.81
BWP28 600 EXT-W26400-9.505B $149.69 /m S 89.81
BWP29 600 EXT-W26400-9.50SB $149.69 /m S 89.81
3rd FIr BWP30 750 EXT-W26400-9.50SB $149.69 /m S 112.26
BWP31 1740 INT-W26600 $116.08 /m S 201.99
BWP32 1200 INT-W26600 $116.08 /m S 139.30
BWP33 1200 INT-W26600 $116.08 /m S 139.30
BWP34 600 EXT-W26400-9.50SB $149.69 S 89.81
BWP35 1200 INT-W26600 $116.08 /m S 139.30
BWP36 750 INT-W26600 $116.08 /m $ 87.06
All Flrs Extra 12.7 Gypsuni -11105 Extra Gypsum Board $ 3492 /m S (387.77)
$ 5,406.12
Anchor Bolts Difference
Base Scenario: Existing NBC 2020
Spacing (mm)] Number| Unit Cost [ Cost
1/2" dia. Anchor 2400] 21 S 6.13 Ea. [s 12873
Top Plate Splice Fasteners
| Base Scenario: Existing NBC 2020
| No. Locations] No. Fasteners] Total] Cost per] Total Cost
1st Floor Framing 14 2 28 S 010 S 2.80
2nd Floor Framing 13 2 26 $ 010 S 2.60
3rd Floor Framing 13 2 26 $ 010 S 2.60
| 54 [ $ 8.00
| Base Case Total Cost [$ 554285 |

Average Cost of Housing Constrruction in Winnipeg
$ 367,318.25 CAD
Based on Altus Group - 2022 Canadian Cost Guide

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis

Scenario B: Updated Seismic Values and New Lateral Loads Provisions
Floor Level Braced Wall Panel Length BWP Type BWP Unit Cost ‘ BWP Cost
BWP1 830 2020 WSP-A S 149.69 /m S 124.24
BWP2 600 2020 WSP-A S 149.69 /m S 89.81
BWP3 2600 2020 WSP-A $ 149.69 /m 5 389.18
BWP4 600 2020 WSP-A S 149.69 /m S 89.81
BWP5 600 2020 WSP-A S 149.69 /m S 89.81
1st Fir BWP6 2260 2020 WSP-A S 149.69 /m S 338.29
BWP7 775 2020 WSP-B $ 161.84 /m 5 125.43
BWP8 750 2020 WSP-B $ 161.84 /m 5 121.38
BWP9 5800 GWB-D Interior $ 97.75 /m S 566.96
BWP10 750 GWB-D Interior $ 97.75 /m S 73.31
BWP11 975 GWB-D Interior $ 97.75 /m S 95.31
BWP12 1720 GWB-D Interior $ 97.75 /m S 168.13
BWP13 600 2020 WSP-A S 149.69 /m S 89.81
BWP14 720 2020 WSP-A S 149.69 /m S 107.77
BWP15 600 2020 WSP-A S 149.69 /m S 89.81
BWP16 2100 2020 WSP-A S 149.69 /m S 314.34
BWP17 600 2020 WSP-B S 161.84 /m S 97.11
BWP18 750 2020 WSP-B $ 161.84 /m 5 121.38
2nd FIr BWP19 4240 GWB-B Interior $ 95.53 /m 5 405.07
BWP20 1525 GWB-B Interior $ 95.53 /m S 145.69
BWP21 1200 GWB-B Interior $ 95.53 /m S 114.64
BWP22 600 2020 WSP-A S 149.69 /m S 89.81
BWP22b 1025 2020 WSP-A S 149.69
BWP23 600 2020 WSP-A-Interior $ 155.59 /m 5 93.36
BWP24 750 2020 WSP-A-Interior $ 155.59 /m 5 116.70
BWP25 600 2020 WSP-A S 149.69 /m S 89.81
BWP26 600 2020 WSP-A S 149.69 /m S 89.81
BWP27 600 2020 WSP-A S 149.69 /m S 89.81
BWP28 600 2020 WSP-A S 149.69 /m S 89.81
BWP29 600 2020 WSP-B S 161.84 /m S 97.11
3rd FIr BWP30 750 2020 WSP-B S 161.84 /m S 121.38
BWP31 1740 GWB-A Interior $ 81.17 /m S 141.23
BWP32 1200 GWB-A Interior $ 81.17 /m S 97.40
BWP33 1200 GWB-A Interior $ 81.17 /m S 97.40
BWP34 600 2020 WSP-A S 149.69 /m S 89.81
BWP35 1200 GWB-A Interior $ 81.17 /m S 97.40
BWP36 750 2020 WSP-A-Interior $ 155.59 /m 5 116.70
1st Flr Extra 11 mm OSB 3112 Extra 11 mm 0SB $ 30.70 /m S 95.53
2nd Flr Extra 11 mm OSB 2812 Extrall mm OSB $ 30.70 /m S 86.32
3rd Flr Extra 11 mm OSB 1997 Extrall mm OSB $ 30.70 /m S 61.30
All FIrs Extra 12.7 Gypsum 3300 Extra Gypsum Board $ 34.92 /m | S 115.23
['$ 5,633.20
Total Cost Increase relative to Base Case and Scenario A S 227.08
Percent Cost Increase relative to Base Case and Scenario A 4%
Scenario B: 2020 NBC Smax (Worst Case)
Spacing (mm)] Number| Unit Cost Cost
800/1400/240d 28] S 6.13 [Ea. [s 171.64
| Scenario B: 2020 NBC Smax (Worst Case)
| No. Locations] No. Fasteners| Total Fasteners] Cost per| Total Cost
1st Floor Framing 14 12 168 $ 0.10 $ 16.80 S 14.00
2nd Floor Framing 13 12 156 $ 010 $ 15.60 $ 13.00
3rd Floor Framing 13 6 78 $ 010 $ 780 $ 5.20
246| B 40.20 |
Scenario B Total Cost S 5,845.04
Total Percent Increase Relative to Base Case (Existing Code) 5%)
Total Percent Increase Relative to Scenario A (Updated Seismic Values) 5%

| Percent Increase in Base Case Home Construction

0.1%|
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Code Analysis - Winnipeg

Archetype Stacked Town
No. Storeys =
Construction =

W=

Stud spacing =
Stud Height =
Eave-to-Ridge height =

3
Light
11.7 m
11.8 m
600 mm

24 m
21m

Base Scenario

2015 NBC and 2015 NBC Seismic Hazard Values

Sa(0.2) = 0.054
HWP = 0.45 kPa

9.23.13.1. Requirements for Low to Moderate Wind and Seismic Forces

Does the Article apply? Yes
9.23.13.2. Requirements for High Wind and Seismic Forces

Does the Article apply? No i
9.23.13.3. Requirements for Extreme Wind and Seismic Forces

Does the Article apply? No i
9.23.13.5. Braced Wall Panels in Braced Wall Bands

Is Sa(0.2) greater than 0.7 and less than 1.0? No

Is Sa(0.2) greater than or equal to 1.0 and less than 1.8kPa? No

Is HWP greater than or equal to 0.8 and less than 1.2 kPa? No
Table 9.23.13.5. Spacing and Dimensions of Braced Wall Bands and Braced Wall Panels

% braced walls - 3rd Floor 0.25

% braced walls - 2nd Floor

% braced walls - 1st Floor

% braced walls - bsmt

Maximum distance between centre lines of adjacent braced wall bands
measured from the furthest points between centres of the bands

Maximum distance between required braced wall panels measured from the
edges of the panels

Maximum distance from the end of a braced wall band to the edge of the
closest required braced wall panel

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

Minimum length of individual braced wall panels 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

9.23.13.6.

Materials in Braced Wall Panels

Is Sa(0.2) less than or equal to 0.9? Yes

Stud spacing? 400 600
GWSB interior finish 12.7 15.9|mm
CSA 0325 sheathing W16 w24

OSB O-1 and O-2 grades 11 12.5{mm
Waferboard R-1 grade 9.5 12.5{mm
Plywood 11 12.5|mm
Diagonal lumber 17 17|{mm

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis
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9.23.3.5. Fasteners for Sheathing or Subflooring

Does Table 9.23.3.5.-A govern design? Yes

Does Table 9.23.3.5.-B govern design? No

Does Table 9.23.3.5.-C govern design? No

Braced Wall Panel Type 2015 EWP600
9.23.6.1. Anchorage of Building Frames

Anchor bolt size 12.7 mm Sentence 9.23.6.1.(2) governs

Anchor bolt spacing 24 m
9.23.11.4. Joints in Top Plates

Top Plate Connections

1st Floor 1 nails Supporting 1 floor
2nd Floor 1 nails Supporting O floors
Scenario A:
2015 NBC and 2020 NBC Seismic Hazard Values
(0.2, C) = 0.08
HWP = 0.45 kPa

9.23.13.1. Requirements for Low to Moderate Wind and Seismic Forces

Does the Article apply? Yes
9.23.13.2. Requirements for High Wind and Seismic Forces

Does the Article apply? No i
9.23.13.3. Requirements for Extreme Wind and Seismic Forces

Does the Article apply? No i
9.23.13.5. Braced Wall Panels in Braced Wall Bands

Is Sa(0.2) greater than 0.7 and less than 1.0?
Is Sa(0.2) greater than or equal to 1.0 and less than 1.8kPa?
Is HWP greater than or equal to 0.8 and less than 1.2 kPa?

No
No
No

Table 9.23.13.5.

Spacing and Dimensions of Braced Wall Bands and Braced Wall Panels
% braced walls - 3rd Floor

% braced walls - 2nd Floor

% braced walls - 1st Floor

% braced walls - bsmt

Maximum distance between centre lines of adjacent braced wall bands

measured from the furthest points between centres of the bands ) m
Maximum distance between required braced wall panels measured from the
edges of the panels m
Maximum distance from the end of a braced wall band to the edge of the
closest required braced wall panel ) 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 - mm
braced wall panel
Minimum length of individual braced wall panels panel not located at the end
of a braced wall band or braced wall panel located at the end of a braced wall
. . - mm
band where the braced wall panel does not connect to an intersecting braced
wall panel
9.23.13.6. Materials in Braced Wall Panels
Is Sa(0.2) less than or equal to 0.9? Yes
Stud spacing? 400 600
GWSB interior finish 12.7 15.9|mm
CSA 0325 sheathing W16 W24
0SB 0-1 and 0-2 grades 11 12.5{mm Use OSB wall sheathing
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Waferboard R-1 grade 9.5 12.5{mm
Plywood 11 12.5|mm
Diagonal lumber 17 17|{mm
9.23.3.5. Fasteners for Sheathing or Subflooring
Does Table 9.23.3.5.-A govern design? Yes
Does Table 9.23.3.5.-B govern design? No
Does Table 9.23.3.5.-C govern design? No
Braced Wall Panel Type 2015 EWP600
9.23.6.1. Anchorage of Building Frames
Anchor bolt size 12.7 mm Sentence 9.23.6.1.(2) governs
Anchor bolt spacing 2.4 m
9.23.11.4. Joints in Top Plates
Top Plate Connections
1st Floor 1 nail Supporting 1 floor Using Table 9.23.11.4.-2015
2nd Floor 1 nail Supporting 0 floors Using Table 9.23.11.4.-2015

Scenario B - Post Public Review

2020 NBC and 2020 NBC Seismic Hazard Values

Smax = 0.11 Worst Case w = 11.7 m
Smax = 0.06 Site Class C | = 11.8 m
HWP = 0.45 kPa Stud spacing = 600 mm
S= 1.06 kPa Stud Height = 24 m
Construction = Normal Eave-to-Ridge height = 2.1m

9.23.13.1. Requirements for Low to Moderate Wind and Seismic Forces
Does the Article apply? Yes

9.23.13.2. Requirements for High Wind and Seismic Forces
Is the 1-in-50 HWP < 1.2 kPa? Yes

Is Smax < 2.6 for the Site Class Yes
Does the lowest exterior frame support less Yes Design to

than or equal to 2 floors of normal weight Article 9.23.13.4.-2020 to 9.23.13.10.-2020
Does the lowest exterior frame support less N/A
than or equal to 1 floor of heavy weight

9.23.13.3. Requirements for Extreme Wind and Seismic Forces
Is Smax > 2.6? No
Is Smax > 0.47 for Site Cass C and the lowest exterior No Design to
frame wall supports more than 1 floor of heavy weight N/A
construction or is clad with masonry/stone veneer?

9.23.13.5. Braced Wall Panels in Braced Wall Bands

Maximum distance between centre lines of adjacent braced wall bands

. 10.6 m
measured from the furthest points between centres of the bands

Maximum distance between required braced wall panels measured from the

edges of the panels 4 m

Maximum distance from the end of a braced wall band to the edge of the

. 2.4 m
closest required braced wall panel

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 600 mm
braced wall panel
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Minimum length of individual braced wall panels panel not located at the end
of a braced wall band or braced wall panel located at the end of a braced wall 220
band where the braced wall panel does not connect to an intersecting braced mm
wall panel
Minimum length of individual gypsum board-sheathed braced wall panels:
¢ gypsum board installed on both faces of braced wall panel 12 m
¢ gypsum board installed on one face of braced wall panel 2.4 m
Minimum length of individual lumber-sheathed braced wall panels: 1.2 m
Minimum total length of all braced wall panels in a braced wall band Per Article 9.23.13.7.
9.23.13.7. Braced Wall Panel Length
9.23.13.7.(3) WIND
I-w = I-uw X [Kexp X Kroof] X [KWspacing X KWnumber] X [Kgyp X Ksheath] > BWPmin
First Storey
Front to Back Direction (Exterior Walls)
Luw = 5.94 m WSP-A
Kexp = 1 for suburban
Kroof = 0.92 forroof eave to ridge of 2.1 m<3 m
Kwspacing = 0.78 space between braced walls approx. 5.9 m
Kwnumber = 1.28 3 braced wall bands
Kayp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 5.46 m
Front to Back Direction (Interior Party Walls)
Ly = 5.94 m GWB-D
Kexp = 1 for suburban
Kroof = 0.92 forroof eave toridge of 2.1 m<3m
Kwspacing = 0.78 space between braced walls approx. 5.9 m
Kwnumber = 1.28 3 braced wall bands
Kayp = 1.2 walls are blocked but not sheathed on interior with gypsum
Keheath = 1 walls are continuously wood sheathed
L, = 6.55 m

Left to Right Direction (Exterior Back Wall)

Low = 3.12m WSP-B

Kexp = 1 for suburban

Kroof = 0.92 for roof eave to ridge of 2.1 m<3 m
Kwspacing = 0.77 space between braced walls approx. 5.8 m
Kwnumber = 1.28 3 braced wall bands

Kayp = 1 walls are sheathing on the interior with gypsum

Ksheath = 1 walls are continuously wood sheathed
L, = 2.83 m

Left to Right Direction (Exterior Front Wall)

Ly = 3.12 m WSP-A
Kexp = 1 for suburban
Kroof = 0.92 for roof eave to ridge of 2.1 m<3 m
Kwspacing = 0.77 space between braced walls approx. 5.8 m

PCFs 1475 and 1775 on Lateral Loads
Combined Impact Analysis

208




Kwnumber = 1.28 3 braced wall bands

Kayp = 1 walls are sheathing on the interior with gypsum
Keheath = 1 walls are continuously wood sheathed
L, = 2.83 m

Left to Right Direction (Interior Walls)

Low = 5.94 m WSP-A
Kexp = 1 for suburban
Kroof = 0.92 forroof eave to ridge of 2.1 m<3 m
Kwspacing = 0.77 space between braced walls approx. 5.8 m
Kwnumber = 1.28 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 539 m

Second Storey
Front to Back Direction (Exterior Walls)

Low = 392 m WSP-A
Kexp = 1 for suburban
Kroof = 0.87 forroof eave toridge of 2.1 m<3m
Kwspacing = 0.78 space between braced walls approx. 5.9 m
Kwnumber = 1.28 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Keheath = 1 walls are continuously wood sheathed
L, = 3.40 m

Front to Back Direction (Interior Party Walls)

Low = 6.54 m GWB-B
Kexp = 1 for suburban
Kroof = 0.87 for roof eave to ridge of 2.1 m<3 m
Kwspacing = 0.78 space between braced walls approx. 5.9 m
Kwnumber = 1.28 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 5.68 m

Left to Right Direction (Exterior Back Wall)

Low = 2.06 m WSP-B
Kexp = 1 for suburban
Kroof = 0.87 forroof eave toridge of 2.1 m<3m
Kwspacing = 0.77 space between braced walls approx. 5.8 m
Kwnumber = 1.28 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Keheath = 1 walls are continuously wood sheathed
L, = 1.77 m

Left to Right Direction (Exterior Front Wall)

Luw = 3.92m WSP-A
Kexp = 1 for suburban
Kroof = 0.87 for roof eave to ridge of 2.1 m<3 m
Kwspacing = 0.77 space between braced walls approx. 5.8 m
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Kwnumber = 1.28 3 braced wall bands

Kayp = 1 walls are sheathing on the interior with gypsum
Keheath = 1 walls are continuously wood sheathed
L, = 3.36 m

Left to Right Direction (Interior Walls)

Low = 3.92m WSP-A

Kexp = 1 for suburban

Kroof = 0.87 for roof eave to ridge of 2.1 m<3 m
Kwspacing = 0.77 space between braced walls approx. 5.8 m
Kwnumber = 1.28 3 braced wall bands

Keyp = 1 walls are sheathing on the interior with gypsum

Ksheath = 1 walls are continuously wood sheathed
L, = 3.36 m

Third Storey
Front to Back Direction (Exterior Walls)

Ly = 19 m WSP-A
Kexp = 1 for suburban
Kroof = 0.71 forroof eave toridge of 2.1 m<3m
Kwspacing = 0.78 space between braced walls approx. 5.9 m
Kwnumber = 1.28 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Keheath = 1 walls are continuously wood sheathed
L, = 1.35m

Front to Back Direction (Interior Party Walls)

Luw = 5.84 m GWB-A

Kexp = 1 for suburban

Kroof = 0.71 for roof eave to ridge of 2.1 m<3 m
Kwspacing = 0.78 space between braced walls approx. 5.9 m
Kwnumber = 1.28 3 braced wall bands

Keyp = 1 walls are sheathing on the interior with gypsum

Ksheath = 1 walls are continuously wood sheathed
L, = 414 m

Left to Right Direction (Exterior Back Wall)

Ly = 1m WSP-B
Kexp = 1 for suburban
Kroof = 0.71 forroof eave toridge of 2.1 m<3m
Kwspacing = 0.77 space between braced walls approx. 5.8 m
Kwnumber = 1.28 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Keheath = 1 walls are continuously wood sheathed
L, = 0.70 m

Left to Right Direction (Exterior Front Wall)

Luw = 1.9 m WSP-A
Kexp = 1 for suburban
Kroof = 0.71 for roof eave to ridge of 2.1 m<3 m
Kwspacing = 0.77 space between braced walls approx. 5.8 m
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Kwnumber = 1.28 3 braced wall bands

Kayp = 1 walls are sheathing on the interior with gypsum
Keheath = 1 walls are continuously wood sheathed
L, = 133 m

Left to Right Direction (Interior Wall)

Low = 2.92m GWB-A 5.84/2

Kexp = 1 for suburban

Kroof = 0.71 for roof eave to ridge of 2.1 m<3 m

Kwspacing = 0.77 space between braced walls approx. 5.8 m
Kwnumber = 1.28 3 braced wall bands
Keyp = 1 walls are sheathing on the interior with gypsum
Ksheath = 1 walls are continuously wood sheathed
L, = 2.04 m
9.23.6.1. Anchorage of Building Frames
Is HWP greater than 1.2 kPa No If "No" to both then use Table 9.23.6.1.
Is Smax greater than 2.6? No Use 9.23.6.1.(2)(b)
From Table 9.23.6.1.
Framing Type Selected WSP-A
Anchor bolt size 12.7 mm
Anchor bolt spacing 0.8 m This Table was updated since PR
From Table 9.23.6.1.
Framing Type Selected WSP-B
Anchor bolt size 12.7 mm
Anchor bolt spacing 0.7 m
9.23.11.4. Joints in Top Plates

Is HWP less than or equal to 1.2 kPa Yes Use Table 9.23.11.4.-B
Is Smax for Site Class C less than or equal to 2.6 Yes Use Table 9.23.11.4.-A

Table 9.23.11.4.-A

<=0.6 Normal Weight
All floors 4 nails For BWB Spacing of 10.6m
2 nails For BWB Spacing of < 7.6m

Table 9.23.11.4.-B

0.4<and<0.5 Normal Weight
1st and Second Floor 11 nails For BWB Spacing of 10.6m Wind Governs |
6 nails For BWB Spacing of < 7.6m
Third 8 nails For BWB Spacing of 10.6m
4 nails For BWB Spacing of < 7.6m
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Canadian Board for Harmonized Construction Codes 1793

Submit a comment

Proposed Change 1793

Code Reference(s): NBC20 Div.B 2.2.1.8. (first printing)

Subject: Large Farm Buildings (General)

Title: Fire Blocks in Concealed Wall Spaces in Farm
Buildings

Description: This proposed change introduces an alternative

compliance path for fire blocking in concealed wall
spaces in farm buildings, provided certain
requirements are met.

Related Code Change CCR 1606

Request(s):

This change could potentially affect the following topic areas:

Division A Division B
Division C Design and Construction
Building operations Housing
Small Buildings Large Buildings

Fire Protection Occupant safety in use
Accessibility Structural Requirements
Building Envelope Energy Efficiency
Heating, Ventilating and Air Plumbing
Conditioning Construction and Demolition

Sites

Problem

Sentence 2.2.1.8.(2) requires the installation of fire blocks in concealed wall spaces to
limit void spaces to not more than 3 m high and 20 m long.

Part 3 buildings are offered an alternative compliance path to fire blocking within
concealed wall spaces, as permitted in Sentence 3.1.11.2.(2), where any of the
following conditions are met:

o the wall cavity is filled with insulation,

e the construction materials used are noncombustible,

e certain materials within the space have a flame-spread rating of 25 or less and
fire blocks are installed at a distance of not more than 10 m vertically, or
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e a single air gap that is 25 mm or less exists within an insulated wall section.

These conditions may also exist in typical farm building construction to meet NBC
requirements or the operational performance needs of the finished facility.

To harmonize the requirements of Parts 2 and 3, farm building designers and owners
should be offered a similar alternative compliance path for farm buildings designed in
accordance with Part 2.

Justification

Many of the conditions outlined in the proposed change exist in farm buildings. While
some conditions call for materials that are not currently required by the NBC, these
materials are often installed for operational purposes.

Many farm buildings have insulated wall assemblies. Examples include the majority of
poultry barns, many farm shops, fruit and vegetable storage facilities and milking
centres.

While not a requirement of Part 2, some farm buildings may be of noncombustible
construction. This design decision is typically made for durability, to meet longer span
requirements for open areas, or for fabrication ease. Examples include most swine
barns (concrete wall construction), some shops and storage facilities (steel building
systems, concrete or masonry), and many Group G, Division 4 occupancies, such as
grain bins (steel building systems), horizontal silos (concrete construction), and manure
storage facilities (concrete construction).

Many of the same wall construction materials used in Part 2 buildings are used in Part 3
buildings as well. Due to their high availability and familiarity, the materials with a low
flame-spread rating used in Part 3 buildings are used in Part 2 farm buildings as well.
Examples include cement board, mineral wool insulation, and steel cladding.

Insulated wall assemblies with a single air gap of 25 mm or less can also be found in
farm building construction. Many of the examples above require insulated wall
assemblies, and the building science of wall construction is applicable.

An alternative compliance path to fire blocking in concealed wall spaces in Part 2 farm
buildings would provide an equivalent level of safety, provided the described conditions
are met.

This proposed change would allow compliant solutions and flexibility in wall assembly
design where certain elements may already be in place as a result of other Code
requirements or performance needs.
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PROPOSED CHANGE

[2.2.1.8.] 2.2.1.8. Fire Blocks

[1]11)

[2]12)

[3]--)

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).)

Except as permitted by Sentence (3)-2025, €concealed spaces in walls

and partitions shall be separated by fire blocks into compartments not
more than 3 m in height and 20 m in length.

The fire blocks described in Sentence (2) are not required, provided

[4]3)

[514)

[615)

[a] --) the wall space is filled with insulation,

[b] --) the exposed construction materials and any insulation within the

wall space are noncombustible,

c] --) the exposed materials within the space, including insulation but not
including wiring, piping or similar services, have a flame-spread
rating not more than 25 on any exposed surface, or any surface
that would be exposed by cutting through the material in any
direction, and fire blocks are installed so that the vertical distance
between them is not more than 10 m, or

[d] --) the insulated wall assembly contains not more than one concealed

air space, and the horizontal thickness of that air space is not more
than 25 mm.

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 mZ in

area.

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, "Standard Method of Fire Endurance Tests of Building

Construction and Materials".

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] b) 12.7 mm gypsum board,

[c] ¢) 12.5 mm plywood, OSB or waferboard, with joints backed with
similar material,

[d] d) two layers of lumber, each not less than 19 mm thick, with joints
staggered, or

[e] e) 38 mm lumber.
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Impact analysis

This proposed change would offer an alternative compliance path to fire blocking in wall
assemblies, provided certain conditions are met. This optional path would allow wall
assembly systems to be designed that provide an equivalent level of safety to fire
blocking.

In some cases, this optional path might provide a cost savings in materials and labour
where other details of the wall assembly are suitable and installed to meet other design
objectives.

No negative impacts on regulators, industry or consumers are anticipated.

Enforcement implications

This proposed change could be enforced within the existing enforcement infrastructure.
Authorities having jurisdiction would be familiar with the requirements as they apply to
Part 3 buildings, as these requirements have been in force for some time. The proposed
application of the requirements to Part 2 farm buildings would be similar to their
application to Part 3 buildings.

Who is affected

Those concerned with the design, construction and operation of farm buildings,
including engineers, architects, builders, building owners and regulators, would be
affected by the proposed change.

This proposed change would offer an alternative compliance path to allow owners, in
conjunction with designers, to design and construct farm buildings to meet the owners
specific requirements.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[2.2.1.8.] 2.2.1.8. ([1] 1) [F0O3-0S1.2]
[2.2.1.8.] 2.2.1.8. ([2] 2) [FO3-0S1.2]

-- (--) no attributions

[2.2.1.8.] 2.2.1.8. ([4] 3) [FO3-0S1.2]
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[2.2.1.8.] 2.2.1.8. ([5] 4) [F03-051.2]
[2.2.1.8.] 2.2.1.8. ([6] 5) no attributions
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Submit a comment

Proposed Change 1476

Code Reference(s): NBC20 Div.B 3.1.4.2.(1) (first printing)
NBC20 Div.B 3.1.5.15. (first printing)
Subject: Building Fire Safety
Title: Testing of Protection for Foamed Plastic Insulation
Description: This proposed change updates existing references to

test methods for the evaluation of thermal barriers for
foamed plastic insulation and introduces references to
CAN/ULC-S145:2018, "Standard Method of Test for
the Evaluation of Protective Coverings for Foamed
Plastic Insulation - Full-Scale Room Test."

Related Code Change CCR 943, CCR 944, CCR 1071

Request(s):

This change could potentially affect the following topic areas:

Division A Division B
Division C Design and Construction
Building operations Housing
Small Buildings Large Buildings

Fire Protection Occupant safety in use
Accessibility Structural Requirements
Building Envelope Energy Efficiency
Heating, Ventilating and Air Plumbing
Conditioning Construction and Demolition

Sites

Problem

The NBC includes provisions requiring that thermal barriers for the protection of foamed
plastic insulation be tested in accordance with CAN/ULC-S101, "Fire Endurance Tests of
Building Construction and Materials." However, this standard does not contain
provisions specifically for evaluating thermal barriers.

CAN/ULC-5124:2018, "Standard Method of Test for the Evaluation of Thermal Barriers
for Foamed Plastic," was updated to replace CAN/ULC-S101 for the evaluation of
thermal barriers. The updated standard should be referenced to ensure that thermal
barriers achieve the anticipated level of performance.
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Justification

In the last Code cycle, the Standing Committee on Fire Protection was asked to address
two issues relating to thermal barriers:

1.

The misapplication of CAN/ULC-S101, which arose due to the lack of specific
information on the required location of the thermal couples where temperatures
are measured.

The publication of the 2018 edition of CAN/ULC-S5124, a test method for
evaluating thermal barriers as protection for foamed plastics, which was
developed as a result of Canadian Construction Materials Centre (CCMC)
evaluations.

In the meantime, a new standard, CAN/ULC-5145:2018, "Standard Method of Test for
the Evaluation of Protective Coverings for Foamed Plastic Insulation — Full-Scale Room
Test," was developed for the evaluation of thermal barrier materials using a test
method based on CAN/ULC-9705, "Fire Tests — Full-Scale Room Test for Surface

Products."

This proposed change intends to introduce references to these standards in the Code
where appropriate.

PROPOSED CHANGE

[3.1.4.2.] 3.1.4.2. Protection of Foamed Plastics

[1] 1) Except as permitted in Sentence (2), foamed plastics that form part of a

wall or ceiling assembly in combustible construction shall be protected
from adjacent spaces in the building, other than adjacent concealed
spaces within attic or roof spaces, crawl spaces, and wall and ceiling
assemblies,
[a] @) by one of the interior finishes described in Subsections 9.29.4.
to 9.29.9.,
[b] b) provided the building does not contain a Group A, Group B or Group
C major occupancy, by sheet metal
[i1 1) mechanically fastened to the supporting assembly
independent of the insulation,
[ii] ii) not less than 0.38 mm thick, and
[iii] iii) with a melting point not below 650°C, o«
[c] c) by any thermal barrier that meets the requirements of
Sentence 3.1.5.15.(2) (see Note A-3.1.4.2.(1)(c))-,_or
d] --) by any protective covering that meets the requirements of

classification 10 min when tested in conformance with CAN/ULC-
S145:2018, “Standard Method of Test for the Evaluation of
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Protective Coverings for Foamed Plastic Insulation — Full-Scale
Room Test.”

(See Note A-3.1.4.2.(1).)

[3.1.5.15.] 3.1.5.15. Foamed Plastic Insulation

[1]11)

[2]12)

[313)

(See Notes A-3.1.4.2. and A-3.1.4.2.(1).)

Foamed plastic insulation is permitted to be installed above roof decks,
outside of foundation walls below ground level, and beneath concrete
slabs-on-ground of a building required to be of noncombustible
construction.

Except as provided in Sentences (3), (4) and 3.1.5.7.(1), foamed plastic

insulation with a flame-spread rating not more than 500 on any exposed

surface, or any surface that would be exposed by cutting through the

material in any direction, is permitted in a building required to be of

noncombustible construction, provided the insulation is protected from

adjacent space in the building, other than adjacent concealed spaces

within wall assemblies, by a thermal barrier consisting of

[a] @) not less than 12.7 mm thick gypsum board mechanically fastened
to a supporting assembly independent of the insulation,

[b] b) lath and plaster, mechanically fastened to a supporting assembly
independent of the insulation,

[c] c) masonry,

[d] d) concrete, ef

[e] e) any thermal barrier that meets the requirements of classification B2
when tested in conformance with CAN/ULC-S124:2018, “Standard
Method of Test for the Evaluation of Pretective-CoverirgsThermal
Barriers for Foamed Plastic,=" or

[f] --) any protective covering that meets the requirements of

classification 20 min when tested in conformance with CAN/ULC-
S145:2018, “Standard Method of Test for the Evaluation of

Protective Coverings for Foamed Plastic Insulation - Full-Scale
Room Test.”

Foamed plastic insulation with a flame-spread rating more than 25 but
not more than 500 on any exposed surface, or any surface that would be
exposed by cutting through the material in any direction, is permitted in
the exterior walls of a building required to be of noncombustible
construction that is not sprinklered and is more than 18 m high,
measured from grade to the underside of the roof, provided the insulation
is protected from adjacent space in the building, other than adjacent
concealed spaces within wall assemblies, by a thermal barrier consisting
of
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[a] @) gypsum board not less than 12.7 mm thick, mechanically fastened
to a supporting assembly independent of the insulation and with all
joints either backed or taped and filled,

[b] b) lath and plaster, mechanically fastened to a supporting assembly
independent of the insulation,

[c] ©) masonry or concrete not less than 25 mm thick, er
[d] d) any thermal barrier that; when-tested-inconformance-with

Loeehleke A2 b4 A (S L (secalse-Article 3 2=~ == L ©
requirements of classification B1 when tested in conformance with

CAN/ULC-5124:2018, “Standard Method of Test for the Evaluation
of Thermal Barriers for Foamed Plastic,” or

e] --) any protective covering that meets the requirements of
classification 20 min when tested in conformance with CAN/ULC-
S145:2018, “Standard Method of Test for the Evaluation of

Protective Coverings for Foamed Plastic Insulation — Full-Scale
Room Test.”

[4] 4) Foamed plastic insulation with a flame-spread rating more than 25 but
not more than 500 on any exposed surface, or any surface that would be
exposed by cutting through the material in any direction, is permitted in
the interior walls, within ceilings and within roof assemblies of a building
required to be of noncombustible construction that is not sprinklered and
is more than 18 m high, measured from grade to the underside of the
roof, provided the insulation is protected from adjacent space in the
building, other than adjacent concealed spaces within wall assemblies, by
a thermal barrier consisting of

[a] @) Type X gypsum board not less than 15.9 mm thick, mechanically
fastened to a supporting assembly independent of the insulation
and with all joints either backed or taped and filled, conforming to
[i1i) ASTM C1177/C1177M, "Standard Specification for Glass Mat

Gypsum Substrate for Use as Sheathing",
[ii] ii) ASTM C1178/C1178M, "Standard Specification for Coated
Glass Mat Water-Resistant Gypsum Backing Panel",
[iii] iii) ASTM C1396/C1396M, "Standard Specification for Gypsum
Board", or
[iv] iv) CAN/CSA A82.27-M, "Gypsum Board",

[b] b) non-/oadbearing masonry or concrete not less than 50 mm thick,

[c] ©) Joadbearing masonry or concrete not less than 75 mm thick, or

[d] d) any thermal barrier that;—when-tested-inconformance-with
CANAJLC-S101 "Standard Method of Fire Endurance Tests of
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Building-Constructionand-Materials™; meets the requirements of

classification AH40 when tested in conformance with CAN/ULC-
S124:2018, “Standard Method of Test for the Evaluation of Thermal
Barriers for Foamed Plastic."

Impact analysis

This proposed change would clarify the application of the Code and provide an
additional option for compliance through testing.

Any additional cost of testing a material using this new option could be offset by
avoiding the cost of pursuing an alternative solution to meet the Code requirements.

Enforcement implications

This proposed change could be enforced by the current enforcement infrastructure for
the Code.

Who is affected

Architects, engineers, designers, regulators and builders.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[3.1.4.2.] 3.1.4.2. ([1] 1) [FO1-0S1.1] [F02-0S1.2]
[3.1.4.2.] 3.1.4.2. ([1] 1) [FO1-OP1.1] [F02-OP1.2]
[3.1.5.15.] 3.1.5.15. ([1] 1) no attributions
[3.1.5.15.] 3.1.5.15. ([2] 2) no attributions
[3.1.5.15.] 3.1.5.15. ([3] 3) no attributions
[3.1.5.15.] 3.1.5.15. ([4] 4) no attributions
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Submit a comment

Proposed Change 1791

Code Reference(s): NBC20 Div.B 3.1.4.8. (first printing)
NBC20 Div.B 3.2.2.10. (first printing)
NBC20 Div.B 3.2.5.6. (first printing)

Subject: Combustible Construction — Fire Protection and
Safety
Title: Combustible Cladding and Street Frontage of Mid-rise

Combustible Buildings

Description: This proposed change revises the requirements for
mid-rise combustible buildings regarding cladding and
street frontage.

Related Code Change CCR 1384

Request(s):

This change could potentially affect the following topic areas:

Division A Division B
Division C Design and Construction
Building operations Housing
Small Buildings Large Buildings

Fire Protection Occupant safety in use
Accessibility Structural Requirements
Building Envelope Energy Efficiency
Heating, Ventilating and Air Plumbing
Conditioning Construction and Demolition

Sites

Problem

Currently, the Code allows mid-rise combustible buildings facing a single street to have
combustible cladding on up to 10% of the area of each exterior wall, including those
that do not face a street.

The potential risks associated with combustible cladding without fire performance or
testing are not sufficiently well managed where the cladding is permitted to be located
on the building face of a mid-rise combustible building that is not reachable by fire
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services from an adjacent street. With limited access for fire services, the combustible
cladding has a greater risk of potential uncontrolled fire, which could lead to significant
damage to buildings.

Also, the existing Code language links the combustibility of cladding to general
requirements for street frontage, but provides no instruction on how this link could be
applied to other scenarios. Due to the specific requirements for minimum street
frontage, some lots may be left undeveloped as combustible mid-rise construction is
not an option.

Justification

Combustible cladding presents a greater potential fire risk than noncombustible
cladding. The expected performance level for combustible cladding accepts some risk
when firefighting intervention is possible; however, limited access to the exterior of the
building can impede firefighting intervention. Exterior walls of mid-rise combustible
buildings that are not accessible to external firefighting intervention should be
adequately protected.

Permitting combustible cladding where there is no potential for external firefighting
intervention suggests an unequal level of performance. The risks associated with
combustible cladding can be limited where sufficient access allows for external
firefighting intervention (similar to the approach applied to mid-rise combustible
buildings in respect to restricting the combustibility of roof coverings based on roof
height).

This proposed change would permit a building that has a higher percentage of street
frontage to have some percentage of combustible cladding on a greater portion of the
building, compared to a building with a limited percentage of street frontage, which can
only have a limited portion with combustible cladding.

Addressing the risks associated with combustible cladding by directly linking the
amount of combustible cladding to the possibility of external firefighting intervention
would allow for the removal of the unique facing-one-street requirement linked to
combustible cladding. Every mid-rise combustible building that is sprinklered will still be
required to face a street located in conformance with the requirements of

Articles 3.2.5.4. and 3.2.5.5. for access routes.

The street frontage requirements not only dictate potential cladding requirements, but
also dictate the type of building construction. A building can only face a certain amount
of street due to lot size. With that in mind, if all buildings were required to have a
certain percentage (10% to 25%) of street frontage, the number of developable lots
would be directly impacted by those requirements. This proposed change would allow
the selection of appropriate cladding and cladding locations, rather than fire protection
based on the percentage of basic street frontage for lots that previously would not have
been permitted to have combustible mid-rise construction.

Last modified: 2023-02-09
Page: 2/6



Canadian Board for Harmonized Construction Codes 1791

With this proposed change, the hazard of combustible exterior cladding would be
reduced by limiting the amount of combustible cladding that is permitted to be on the
building, based on the physical distance between the cladding and an adjacent street.
This proposed change would also ensure an acceptable level of fire risk to buildings and
occupants.

This proposed change would directly link the permitted use of combustible cladding on
mid-rise buildings to perimeter street access, while also removing the unique provisions
for street frontage measurements for mid-rise combustible buildings that are
sprinklered.

This proposed change would also delete the cross-reference to the previous Sentence
3.2.2.10.(3) in Sentence 3.2.5.6.(2). The 20 m requirement in Sentence 3.2.5.6.(2) is
still relevant for buildings conforming to Article 3.2.2.51. or 3.2.2.60.

It was decided to refer to Sentence 3.2.2.10.(1) for general requirements for access
routes.

PROPOSED CHANGE

[3.1.4.8.] 3.1.4.8. Exterior Cladding
[1] 1) Except as provided in Sentence (2)-2020, nrettessthan-90% of the
exterior cladding on eachan exterior wall assembly of a buwilding or part of
a buildings conforming to Article 3.2.2.51. or 3.2.2.60. shall consist of
[a] @) noncombustible cladding, or
[b] b) except as provided in Sentence (4), a wall assembly that satisfies
the criteria of Clause 3.1.5.5.(1)(b).
(See Note A-3.1.4.8.(1).) (See also Notes A-3.1.5.5.(1)(b)(i)
and A-3.1.5.5.(1)(b)(ii).)

[2] 2) For buildings conforming to Article 3.2.2.51. or 3.2.2.60., combustible
cladding is permitted to represent up to 10% of the cladding on the face

of an exterior wall facing a street or access route, provided all portions of
the combustible cladding are located not more than 15 m from a street or

access route conforming to Article 3.2.5.6., measured horizontally from

the face of the building.\Wherea-buildingis-considered-to-face 1 streetin

cepsisiof

faja) bustible chadding,

[b] b ided inS 4y " bly t] i
[3] 3) A wall assembly conforming to Clause (1)(b) er{2}b) that includes

combustible cladding made of fire-retardant-treated wood shall be tested
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for fire exposure after the cladding has been subjected to the accelerated
weathering test specified in ASTM D2898, "Standard Practice for
Accelerated Weathering of Fire-Retardant-Treated Wood for Fire Testing".

[4] 4) Exterior wall assemblies constructed in accordance with Section D-6. of
Appendix D are deemed to comply with Clauses (1)(b) ard-{2X{b).

[3.2.2.10.] 3.2.2.10. Streets

[1]1 1) Every building shall face a street located in conformance with the
requirements of Articles 3.2.5.4. and 3.2.5.5. for access routes.

[2] 2) For the purposes of Subsections 3.2.2. and 3.2.5. an access route
conforming to Subsection 3.2.5. is permitted to be considered as a street.

[4] 4) A building is considered to face 2 streets provided not less than 50% of
the building perimeter is located within 15 m of the street or streets.

[5]15) A building is considered to face 3 streets provided not less than 75% of
the building perimeter is located within 15 m of the street or streets.

[6] 6) Enclosed spaces, tunnels, bridges and similar structures, even though
used for vehicular or pedestrian traffic, are not considered as streets for
the purpose of this Part.

[3.2.5.6.] 3.2.5.6. Access Route Design

[1] 1) A portion of a roadway or yard provided as a required access route for fire
department use shall

[a] @) have a clear width not less than 6 m, unless it can be shown that
lesser widths are satisfactory,

[b] b) have a centre-line radius not less than 12 m,

[c] c) have an overhead clearance not less than 5 m,

[d] d) have a change of gradient not more than 1 in 12.5 over a minimum
distance of 15 m,

[e] e) be designed to support the expected loads imposed by firefighting
equipment and be surfaced with concrete, asphalt or other material
designed to permit accessibility under all climatic conditions,

[f] f) have turnaround facilities for any dead-end portion of the access
route more than 90 m long, and

[g] g) be connected with a public thoroughfare.
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(See Note A-3.2.5.6.(1).)

[2]1 2) For buildings conforming to Article 3.2.2.51. or 3.2.2.60., no portion of

thean access route deseribed-in-Sentence3-2-2-10-(3) required by
Sentence 3.2.2.10.(1) shall be more than 20 m below the uppermost floor
level.

Impact analysis

No additional costs are expected. However, some potential savings (e.g.,
developmental costs) might arise as developers would have more flexibility in selecting
lots of various sizes and frontages for the construction of mid-rise combustible
buildings.

Enforcement implications

This proposed change could be enforced by existing the enforcement infrastructure.

Since the street access requirement associated with the percentage of building
perimeter and distance from a street would be removed, buildings conforming

to Article 3.2.2.51. or 3.2.2.60. would only need to comply with the general
requirements for access routes. As authorities having jurisdiction would no longer be
required to measure the building perimeter to assess Code compliance, this proposed
change would facilitate the enforcement of the Code.

Who is affected

Architects, engineers, building owners, regulators, manufacturers and fire services.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[3.1.4.8.] 3.1.4.8. ([1] 1) [FO2,F03-0OP3.1]
[3.1.4.8.] 3.1.4.8. ([2] 2) [FO2,F03-OP3.1]
[3.1.4.8.] 3.1.4.8. ([3] 3) no attributions
[3.1.4.8.] 3.1.4.8. ([4] 4) no attributions
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[3.2.2.10.] 3.2.2.10. ([1] 1) [F12-0S1.2,0S1.5]

[3.2.2.10.] 3.2.2.10. ([1] 1) [F12-0P1.2]
[3.2.2.10.] 3.2.2.10. ([2] 2) no attributions

[3.2.2.10.] 3.2.2.10. ([4] 4) no attributions

[3.2.2.10.] 3.2.2.10. ([5] 5) no attributions
[3.2.2.10.] 3.2.2.10. ([6] 6) no attributions
[3.2.5.6.] 3.2.5.6. ([1] 1) [F12-051.2]
[3.2.5.6.] 3.2.5.6. ([1] 1) [F12-0OP1.2]
[3.2.5.6.] 3.2.5.6. ([2] 2) [FO2,F12-0S51.2]
[3.2.5.6.] 3.2.5.6. ([2] 2) [FO2,F12,F03-0OP1.2]
[3.2.5.6.] 3.2.5.6. ([2] 2) [FO2,F12,F03-0OP3.1]
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Submit a comment

Proposed Change 1786

Code Reference(s): NBC20 Div.B 3.1.5. (first printing)

Subject: Other — Fire Protection

Title: Combustible Components in Swimming Pools and Hot
Tubs

Description: This proposed change adds an exemption for
combustible components in pools and hot tubs.

Related Code Change CCR 1594

Request(s):

This change could potentially affect the following topic areas:

Division A Division B
Division C Design and Construction
Building operations Housing
Small Buildings Large Buildings

Fire Protection Occupant safety in use
Accessibility Structural Requirements
Building Envelope Energy Efficiency
Heating, Ventilating and Air Plumbing
Conditioning Construction and Demolition

Sites

Problem

The NBC 2020 does not clearly differentiate combustible construction from combustible
components, which may lead to the misinterpretation of the intended application of
Subsection 3.1.5. regarding components that could be considered as building
components because they are permanent.

Subsection 3.1.5. deals with noncombustible construction and provide exemptions for
the use of combustible materials and components deemed to not significantly
contribute to fire growth and spread. Currently, combustible components used in
swimming pools and hot tubs (including, but not limited to, main drains, piping,
skimmers, return inlets, steps, ladder rungs and liners) are not listed as exemptions in
Subsection 3.1.5. As such, these components used in noncombustible construction are
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required to be noncombustible. This requirement causes difficulties for the industry as,
in practice, combustible components in swimming pools and hot tubs are already in use
and are not known to pose a significant fire hazard.

Justification

This proposed change would clarify the application of the requirements for
noncombustible construction in Subsection 3.1.5. with respect to combustible
components used in swimming pools and hot tubs regardless of whether these
components are interpreted as being permanent or not. This proposed change would
permit the use of combustible components in swimming pools and hot tubs in
noncombustible construction, which aligns with industry practice.

In addition, this proposed change would harmonize the requirements of the NBC with
those of the Ontario Building Code (OBC), as proposed NBC Article 3.1.5.25. originates
from OBC Article 3.1.5.22. The OBC provides requirements specific to public pools in
OBC Section 3.11. and public spas in OBC Section 3.12. of Division B (the term "hot
tub" is used instead of "spa" in the NBC). The requirements are largely based upon
guidelines and standards developed by the Ontario Ministry of Health in the late

1980s. Although the OBC includes definitions of the terms "public pool" and "public spa"
in OBC Article 1.4.1.2. of Division A, it was recognized that this proposed change to the
NBC is not limited to public pools and hot tubs; thus, it was agreed that there was no
need to propose the introduction of those definitions in the NBC at this time.

PROPOSED CHANGE

[3.1.5.] 3.1.5. Noncombustible Construction

[3.1.5.1.] 3.1.5.1. Noncombustible Materials
(See Note A-3.1.4.1.(1).)

[1] 1) Except as permitted by Sentences (2) to (4) and Articles 3.1.5.2. to
3.1.5.25.86- 34524+, 3.1.13.4. and 3.2.2.16., a building or part of a
building required to be of noncombustible construction shall be
constructed with noncombustible materials. (See also Subsection 3.1.13.
for the requirements regarding the flame-spread rating of interior
finishes.)

[2] 2) Notwithstanding the definition of noncombustible materials stated in
Article 1.4.1.2. of Division A, a material is permitted to be used in
noncombustible construction provided that, when tested in accordance
with ULC-S135, "Standard Test Method for the Determination of
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[313)

[4] 4)

Combustibility Parameters of Building Materials Using an Oxygen
Consumption Calorimeter (Cone Calorimeter)", at a heat flux of
50 kW/m?2,

[a] a) its average total heat release is not more than 3 MJ/m?,

[b] b) its average total smoke extinction area is not more than 1.0 m?,
and

[c] ©) the test duration is extended beyond the time stipulated in the

referenced standard until it is clear that there is no further release
of heat or smoke.

If a material referred to in Sentence (2) consists of a number of discrete
layers and testing reveals that the surface layer or layers protect the
underlying layers such that complete combustion of the underlying layers
does not occur, the test shall be repeated by removing the outer layers
sequentially until all layers have been exposed during testing, or until
complete combustion has occurred.

The acceptance criteria for a material tested in accordance with
Sentence (3) shall be based on the cumulative emissions from all layers,
which must not exceed the criteria stated in Clauses (2)(a) and (b).
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[3.1.5.2.] 3.1.5.2. Minor Combustible Components

[3.1.5.3.] 3.1.5.3. Combustible Roofing Materials

[3.1.5.4.] 3.1.5.4. Combustible Windows, Glazing and Skylights

[3.1.5.5.] 3.1.5.5. Combustible Cladding on Exterior Walls

[3.1.5.6.] 3.1.5.6. Combustible Components in Exterior Walls

[3.1.5.7.] 3.1.5.7. Factory-Assembled Panels

[3.1.5.8.] 3.1.5.8. Nailing Elements

[3.1.5.9.] 3.1.5.9. Combustible Millwork

[3.1.5.10.] 3.1.5.10. Combustible Flooring Elements

[3.1.5.11.] 3.1.5.11. Combustible Stairs in Dwelling Units

[3.1.5.12.] 3.1.5.12. Combustible Interior Finishes

[3.1.5.13.] 3.1.5.13. Gypsum Board

[3.1.5.14.] 3.1.5.14. Combustible Insulation

[3.1.5.15.] 3.1.5.15. Foamed Plastic Insulation

[3.1.5.16.] 3.1.5.16. Combustible Elements in Partitions

[3.1.5.17.] 3.1.5.17. Storage Lockers in Residential Buildings

[3.1.5.18.] 3.1.5.18. Combustible Ducts

[3.1.5.19.] 3.1.5.19. Combustible Piping Materials

[3.1.5.20.] 3.1.5.20. Combustible Plumbing Fixtures

[3.1.5.21.] 3.1.5.21. Wires and Cables

[3.1.5.22.] 3.1.5.22. Combustible Travelling Cables for Elevators
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[3.1.5.23.] 3.1.5.23. Non-metallic Raceways

[3.1.5.24.] 3.1.5.24. Decorative Wood Cladding

[3.1.5.25.] --- Combustible Components in Swimming Pools and Hot Tubs

1] --) Combustible fittings and components used in a swimming pool or hot tub

including main drains, piping, skimmers, return inlets, steps, ladder

rungs, and liners, are permitted in a building required to be of
noncombustible construction.

Impact analysis

This proposed change is a clarification of the application of Subsection 3.1.5. and would
help regulators better assess the risk of using combustible components in swimming
pools and hot tubs. No additional costs are anticipated as a result of this proposed
change because combustible components are already used in practice.

Enforcement implications

This proposed change is a clarification of the application of Subsection 3.1.5. and,
therefore, is anticipated to facilitate enforcement of the Code provisions. This proposed
change also harmonizes the NBC requirements with those of the OBC.

Who is affected

Regulators, engineers, building owners, and contractors would benefit from this
proposed clarification of the intent of the Code.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[3.1.5.1.] 3.1.5.1. ([1] 1) [F02-0S1.2]

[3.1.5.1.] 3.1.5.1. ([1] 1) [FO2-0P1.2]
[3.1.5.1.] 3.1.5.1. ([2] 2) no attributions

[3.1.5.1.] 3.1.5.1. ([3] 3) no attributions
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[3.1.5.1.] 3.1.5.1.
[3.1.5.2.] 3.1.5.2.
[3.1.5.3.] 3.1.5.3.
[3.1.5.3.] 3.1.5.3.
[3.1.5.3.] 3.1.5.3.
[3.1.5.3.] 3.1.5.3.
[3.1.5.3.] 3.1.5.3.
[3.1.5.4.] 3.1.5.4.
[3.1.5.4.] 3.1.5.4.
[3.1.5.4.] 3.1.5.4.
[3.1.5.4.] 3.1.5.4.
[3.1.5.4.] 3.1.5.4.
[3.1.5.4.] 3.1.5.4.
[3.1.5.5.] 3.1.5.5.
[3.1.5.5.] 3.1.5.5.
[3.1.5.5.] 3.1.5.5.
[3.1.5.5.] 3.1.5.5.
[3.1.5.6.] 3.1.5.6.
[3.1.5.6.] 3.1.5.6.
[3.1.5.7.] 3.1.5.7.
[3.1.5.7.] 3.1.5.7.
[3.1.5.7.] 3.1.5.7.
[3.1.5.8.] 3.1.5.8.
[3.1.5.9.] 3.1.5.9.

[3.1.5.10.] 3.1.5.10. ([1] 1) no attributions
[3.1.5.10.] 3.1.5.10. ([2] 2) no attributions
[3.1.5.10.] 3.1.5.10. ([2] 2) no attributions
[3.1.5.10.] 3.1.5.10. ([3] 3) no attributions
[3.1.5.10.] 3.1.5.10. ([4] 4) no attributions

([4] 4) no attributions
([1] 1) no attributions
([1] 1) no attributions
([2] 2) no attributions
([212) ([c] c)

(I31 3) no attributions
([4] 4) no attributions
([1] 1) no attributions
([2] 2) no attributions
([3] 3) no attributions
([4] 4) no attributions
([41 4) ([b] b)

(I51 5) no attributions
([1] 1) no attributions

([2] 2) [FO3,F02-0OP3.1]

([3] 3) no attributions
([4] 4) no attributions
([1] 1) no attributions
([2] 2) no attributions
([1] 1) no attributions
([2] 2) no attributions
([3] 3) no attributions
([1] 1) no attributions
([1] 1) no attributions
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[3.1.5.11.] 3.1.5.11.
[3.1.5.12.] 3.1.5.12.
[3.1.5.12.] 3.1.5.12.
[3.1.5.12.] 3.1.5.12.
[3.1.5.12.] 3.1.5.12.
[3.1.5.13.1 3.1.5.13.
[3.1.5.14.] 3.1.5.14.
[3.1.5.14.] 3.1.5.14.
[3.1.5.14.] 3.1.5.14.
[3.1.5.14.] 3.1.5.14.
[3.1.5.14.] 3.1.5.14.
[3.1.5.14.] 3.1.5.14.
[3.1.5.14.] 3.1.5.14.
[3.1.5.14.] 3.1.5.14.
[3.1.5.15.] 3.1.5.15.
[3.1.5.15.] 3.1.5.15.
[3.1.5.15.] 3.1.5.15.
[3.1.5.15.] 3.1.5.15.
[3.1.5.16.] 3.1.5.16.
[3.1.5.16.] 3.1.5.16.
[3.1.5.16.] 3.1.5.16.
[3.1.5.17.] 3.1.5.17.
[3.1.5.18.] 3.1.5.18.
[3.1.5.18.] 3.1.5.18.
[3.1.5.18.] 3.1.5.18.
[3.1.5.19.] 3.1.5.19.
[3.1.5.19.] 3.1.5.19.
[3.1.5.19.] 3.1.5.19.
[3.1.5.20.] 3.1.5.20.

([1] 1) no attributions
([1] 1) no attributions
([2] 2) no attributions
([3] 3) no attributions
([4] 4) no attributions
([1] 1) no attributions
([1] 1) no attributions
([2] 2) no attributions
([3] 3) no attributions
([4] 4) no attributions
([5] 5) no attributions
([5] 5) no attributions
([6]1 6) no attributions
([6] 6) no attributions
([1] 1) no attributions
([2] 2) no attributions
([3] 3) no attributions
([4] 4) no attributions
([1]1 1) no attributions
(2] 2) no attributions
([3] 3) no attributions
([1] 1) no attributions
([1] 1) no attributions
([2] 2) no attributions
([3] 3) no attributions
([1]1 1) no attributions
(2] 2) no attributions
([3] 3) no attributions
([1] 1) no attributions

1786
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[3.1.5.21.] 3.1.5.21. ([1] 1) no attributions
[3.1.5.21.] 3.1.5.21. ([2] 2) [F02-0S1.2]
[3.1.5.21.] 3.1.5.21. ([2] 2) [FO2-OP1.2]
[3.1.5.21.] 3.1.5.21. ([3] 3) [F02-0S1.2]

[3.1.5.21.] 3.1.5.21. ([3] 3) [FO2-0OP1.2]
[3.1.5.21.] 3.1.5.21. ([3] 3) no attributions

[3.1.5.21.] 3.1.5.21. ([4] 4) no attributions
[3.1.5.22.] 3.1.5.22. ([1] 1) no attributions
[3.1.5.23.]1 3.1.5.23. ([1] 1) [F02-0S1.2]
[3.1.5.23.]1 3.1.5.23. ([1] 1) [FO2-0OP1.2]
[3.1.5.23.] 3.1.5.23. ([1] 1) no attributions
[3.1.5.23.] 3.1.5.23. ([2] 2) no attributions
[3.1.5.23.] 3.1.5.23. ([2] 2) [F02-0S1.2]
[3.1.5.23.] 3.1.5.23. ([2] 2) [FO02-0OP1.2]
[3.1.5.24.] 3.1.5.24. ([1] 1) no attributions

-- (--) no attributions
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Submit a comment

Proposed Change 1699

Code Reference(s): NBC20 Div.B 3.1.8.11.(3) (first printing)

Subject: Fire Alarm and Detection Systems

Title: Activation of Smoke Dampers by Smoke Detectors
Description: This proposed change introduces Note A-3.1.8.11.(3)

to clarify that the activation of a smoke damper or
combination smoke/fire damper by a smoke detector
does not necessarily require that device to be part of
a fire alarm system where such system is not
otherwise required by the NBC.

Related Proposed PCF 1700
Change(s):
Related Provision(s): NBC 2015 Div. B 3.2.4.1.

This change could potentially affect the following topic areas:

Division A Division B
Division C Design and Construction
Building operations Housing

Small Buildings Large Buildings

Fire Protection Occupant safety in use
Accessibility Structural Requirements
Building Envelope Energy Efficiency
Heating, Ventilating and Air Plumbing
Conditioning Construction and Demolition

Sites

Problem

Sentence 3.1.8.11.(3) requires the installation of a smoke detector to automatically
close the adjacent smoke damper or combination smoke/fire damper upon signal,
except as required by a smoke control system. The Sentence also requires that the
smoke detector be located as described in CAN/ULC-S524, "Standard for Installation of
Fire Alarm Systems." The latter requirement has created some confusion and has been
misinterpreted to mean that a fire alarm system is required even in buildings that
would not otherwise be required to have one.
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Potentially adding to the confusion, Sentence 3.2.4.10.(1) does not specify that smoke
detectors only intended for connection to releasing devices such as smoke dampers and
combination smoke/fire dampers do not need to be connected to a fire alarm system.

Justification

Article 3.1.8.11. was added in the 2015 edition of the NBC. The related intent
statements, functional statements and objectives only cover the operation and
activation of the smoke damper to prevent the spread of smoke. The functional
statements for Article 3.1.8.11. are FO3 and F82:

FO3 - To retard the effects of fire on areas beyond its point of origin.

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

There is no clear indication that the smoke detector used for this purpose is also
required to:

e be connected to a fire alarm system;
e activate the fire alarm system; or
¢ notify occupants for timely evacuation.

The determination of the requirement for a fire alarm system is clearly and sufficiently
covered in Article 3.2.4.1. This Article does not link to the requirement in

Sentence 3.1.8.11.(3), signifying that there is no clear necessity for an interconnection
between the fire alarm system and the smoke detector that is intended to activate the
adjacent smoke damper or combination smoke/fire damper.

By introducing Note A-3.1.8.11.(3), this proposed change clarifies the intent of the
Code: smoke detectors that are located as described in CAN/ULC-S524 and

only intended to activate smoke dampers and combination smoke/fire dampers are not
required to be connected to a fire alarm system if such system is not required in the
building by Article 3.2.4.1. Sentence 3.1.8.11.(3) does not extend the requirement for
a fire alarm system beyond the requirement in Article 3.2.4.1.

PROPOSED CHANGE

[3.1.8.11.] 3.1.8.11. Installation of Smoke Dampers

[1] 3) Except as required by a smoke control system, smoke dampers and
combination smoke/ fire dampers shall be configured so as to close
automatically upon a signal from an adjacent smoke detector located as
described in CAN/ULC-S524, "Standard for Installation of Fire Alarm
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Systems", within 1.5 m horizontally of the duct or air-transfer opening in

the fire separation

[a] @) on both sides of the air-transfer opening, or

[b] b) in the duct downstream of the smoke damper or combination
smoke/fire damper.

(See Note A-3.1.8.11.(3).)

Note A-3.1.8.11.(3) Requirement for a Fire Alarm System.

Sentence 3.1.8.11.(3) is not intended to invoke the requirement for a fire alarm system
where not otherwise required by Article 3.2.4.1.

Impact analysis

This proposed clarification would result in economic savings and reduced costs for
buildings that are not required to have a fire alarm system, but have smoke dampers
and combination smoke/fire dampers installed. There would be no reduction in fire
protection or level of fire safety.

Enforcement implications

This proposed change is not anticipated to cause enforcement challenges because it
intends to clarify the Code requirement and reduce potential misinterpretations.

Who is affected

Regulators, engineers, building owners, installers, contractors and fire services.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[3.1.8.11.] 3.1.8.11. ([1] 3) [F03-0S1.2]
[3.1.8.11.] 3.1.8.11. ([1] 3) [FO3-OP1.2]
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Submit a comment

Proposed Change 1792

Code Reference(s): NBC20 Div.B 3.2.2.48. (first printing)

Subject: Encapsulated Mass Timber Construction

Title: Increase of Height Limit for EMTC Buildings in Group
C, up to 12 Storeys and Sprinklered

Description: This proposed change increases the maximum
physical height in Clause 3.2.2.48.(1)(c) to 50 m.

Related Code Change CCR 1395

Request(s):

Related Proposed PCF 1794

Change(s):

This change could potentially affect the following topic areas:

Division A Division B
Division C Design and Construction
Building operations Housing

Small Buildings
Fire Protection

Large Buildings

Occupant safety in use

NININ

Accessibility Structural Requirements
Building Envelope Energy Efficiency
Heating, Ventilating and Air Plumbing
Conditioning Construction and Demolition
Sites
Problem

In the last Code cycle, provisions were added in Division B of the NBC 2020 that permit
the construction of buildings up to 12 storeys in building height using encapsulated
mass timber construction (EMTC).

Currently, NBC Clause 3.2.2.48.(1)(c) mandates a maximum physical height of 42 m
(measured between the floor of the first storey and the uppermost floor level that does
not service a rooftop enclosure as specified) for EMTC buildings in Group C that are up
to 12 storeys in building height and sprinklered.
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The maximum physical height of 42 m results in an average floor-to-floor height of 3.8
m for a 12-storey building. However, many of the buildings currently being designed
and constructed in Canada have an average floor-to-floor height of 4.5 to 4.6 m. This
proposed change would increase the maximum physical height to 50 m to better reflect
market trends in demand.

Justification

The physical height limit in the NBC 2020 was based on (1) a review of EMTC buildings
that had already been constructed or were under construction in Canada, (2) historical
physical height limits for buildings in the International Building Code (IBC) as applied in
the USA, and (3) conventional industry practice regarding floor-to-floor height in steel-
and-concrete buildings.

As such, at the time of the development of the existing EMTC provisions, very few tall
mass timber buildings had been completed or were in the design-and-construction
phase in Canada and even fewer in the USA. All of these buildings had been approved
as alternative solutions, with a resulting wide variety of approaches to the overall
design. As a result of the small and diverse sample size, the height of a storey in mass
timber construction varied significantly between those buildings and there was not
much convergence on a typical floor-to-floor height, nor was much consensus
developed regarding optimal or typical designs for tall buildings of mass timber
construction.

The approach of applying the historical physical height limits for buildings in the IBC
and conventional industry practice regarding floor-to-floor height in steel-and-concrete
buildings was utilized, given the lack of information related to tall buildings of modern
mass timber construction. The approach was logical at the time, but could not
anticipate how much the design of tall buildings of modern mass timber construction
would diverge from that of tall buildings of typical steel-and-concrete construction.

As well, the requirements for EMTC related to structural design, fire-resistance ratings
and encapsulation were concurrently under development. Therefore, at the time, it was
challenging to determine the effect of those future EMTC requirements on individual
storeys or floor-to-floor height.

As the number of construction projects for tall mass timber buildings has multiplied
over the past five years, it has become clear that the combination of requirements
(structural, fire-resistance rating, encapsulation, acoustic design, constructability,
among others) and current market expectations for interior design space require a
greater floor-to-floor height than originally anticipated when the NBC provisions for tall
buildings using EMTC were developed and approved. As a result, a higher maximum
physical height would be beneficial.
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In addition, changes to the IBC regarding tall mass timber buildings were approved in
December 2019, including design provisions for 12-storey mass timber buildings that
have fire-protection (i.e., encapsulation) requirements similar to the EMTC provisions in
the NBC 2020. The IBC requirements include specific limits regarding the allowable
building height measured between grade (grade plane) and the average height of the
highest roof surface. For 12-storey residential and business occupancies, the maximum
permitted building height is 55 m (180 ft.), equivalent to an average storey height of
4.6 m (15 ft.).

This proposed change would increase the maximum permitted physical height to 50 m
(164 ft.), measured between the floor of the first storey and the uppermost floor level
that does not service a rooftop enclosure as specified, with an average storey height of
4.6 m (15 ft.), which is considered a more appropriate value than the current 42 m
(138 ft.) with an average storey height of 3.8 m (12.5 ft.).

PROPOSED CHANGE

[3.2.2.48.] 3.2.2.48. Group C, up to 12 storeys, Sprinklered
[1] 1) A building classified as Group C is permitted to conform to Sentence (2),

provided

[a] a) it is sprinklered throughout,

[b] b) it is not more than 12 storeys in building height,

[c] c) it has a height not more than 4250 m measured between the floor
of the first storey and the uppermost floor level that does not serve
a rooftop enclosure for elevator machinery, a stairway or a service
room used only for service to the building, and

[d] d) it has a building area not more than 6 000 m?2.

[2] 2) Except as provided in Article 3.2.2.16., the building referred to in
Sentence (1) is permitted to be of encapsulated mass timber construction
or noncombustible construction, used singly or in combination, and
[a] @) except as provided in Sentence (3), floor assemblies shall be fire

separations with a fire-resistance rating not less than 2 h,

[b] b) mezzanines shall have a fire-resistance rating not less than 1 h, and

[c] ¢) loadbearing walls, columns and arches shall have a fire-resistance
rating not less than that required for the supported assembly.

[31 3) In a building that contains dwelling units that have more than one storey,
subject to the requirements of Sentence 3.3.4.2.(3), the floor assemblies,
including floors over basements, that are entirely contained within these
dwelling units shall have a fire-resistance rating not less than 1 h, but
need not be constructed as fire separations.
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[4]1 4) Group A, Division 2 major occupancies, Group E major occupancies and
storage garages located in a building or part of a building within the scope
of this Article are permitted to be constructed in accordance with this
Article, provided
[a] @) the Group A, Division 2 major occupancy is located below the fourth

storey,
[b] b) the Group E major occupancy is located below the third storey, and
[c] ©) the storage garage is located below the fifth storey (see also
Article 4.4.2.1.).
(See Note A-3.2.2.48.(4) and 3.2.2.57.(3).)

Impact analysis

This proposed change would not entail any additional costs because it would increase
(i.e., relax) a physical height limit, although it would also allow taller EMTC buildings.
This proposed change would be beneficial to builders, architects and engineers, and
allow greater freedom with respect to constructability. It would also respond to current
market expectations for interior design space, as well as other code and design
requirements, regarding floor-to-floor height.

Enforcement implications

This proposed change would have no enforcement implications.

Who is affected

Architects, engineers, building owners, regulators and manufacturers.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[3.2.2.48.] 3.2.2.48. ([1] 1) no attributions
[3.2.2.48.] 3.2.2.48. ([2] 2) no attributions
[3.2.2.48.] 3.2.2.48. ([2] 2) ([b] b),([c] c) [FO4-0S1.3]
[3.2.2.48.] 3.2.2.48. ([2] 2) ([b] b),([c] c) [FO4-OP1.3]
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[3.2.2.48.] 3.2.2.48. ([2] 2) ([a] a),([c] c) [FO3-0S1.2] [F04-0S1.2,051.3]
[3.2.2.48.] 3.2.2.48. ([2] 2) ([a] a),([c] c) [FO3-OP1.2] [FO4-OP1.2,0P1.3]
[3.2.2.48.] 3.2.2.48. ([3] 3) no attributions
[3.2.2.48.] 3.2.2.48. ([4] 4) no attributions
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Submit a comment

Proposed Change 1794

Code Reference(s): NBC20 Div.B 3.2.2.57. (first printing)

Subject: Encapsulated Mass Timber Construction

Title: Increase of Height Limit for EMTC Buildings in Group
D, up to 12 Storeys and Sprinklered

Description: This proposed change increases the maximum
physical height in Clause 3.2.2.57.(1)(c) to 50 m.

Related Code Change CCR 1396

Request(s):

Related Proposed PCF 1792

Change(s):

This change could potentially affect the following topic areas:

Division A Division B
Division C Design and Construction
Building operations Housing

Small Buildings
Fire Protection

Large Buildings

Occupant safety in use

NININ

Accessibility Structural Requirements
Building Envelope Energy Efficiency
Heating, Ventilating and Air Plumbing
Conditioning Construction and Demolition
Sites
Problem

In the last Code cycle, provisions were added in Division B of the NBC 2020 that permit
the construction of buildings up to 12 storeys in building height using encapsulated
mass timber construction (EMTC).

Currently, NBC Clause 3.2.2.57.(1)(c) mandates a maximum physical height of 42 m
(measured between the floor of the first storey and the uppermost floor level that does
not service a rooftop enclosure as specified) for EMTC buildings in Group D that are up
to 12 storeys in building height and sprinklered.
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The maximum physical height of 42 m results in an average floor-to-floor height of
3.8 m for a 12-storey building. However, many of the buildings currently being
designed and constructed in Canada have an average floor-to-floor height of 4.5 to
4.6 m. This proposed change would increase the maximum physical height to 50 m to
better reflect market trends in demand.

Justification

The physical height limit in the NBC 2020 was based on (1) a review of EMTC buildings
that had already been constructed or were under construction in Canada, (2) historical
physical height limits for buildings in the International Building Code (IBC) as applied in
the USA, and (3) conventional industry practice regarding floor-to-floor height in steel-
and-concrete buildings.

As such, at the time of the development of the existing EMTC provisions, very few tall
mass timber buildings had been completed or were in the design-and-construction
phase in Canada and even fewer in the USA. All of these buildings had been approved
as alternative solutions, with a resulting wide variety of approaches to the overall
design. As a result of the small and diverse sample size, the height of a storey in mass
timber construction varied significantly between those buildings and there was not
much convergence on a typical floor-to-floor height, nor was much consensus
developed regarding optimal or typical designs for tall buildings of mass timber
construction.

The approach of applying the historical physical height limits for buildings in the IBC
and conventional industry practice regarding floor-to-floor height in steel-and-concrete
buildings was utilized, given the lack of information related to tall buildings of modern
mass timber construction. The approach was logical at the time, but could not
anticipate how much the design of tall buildings of modern mass timber construction
would diverge from that of tall buildings of typical steel-and-concrete construction.

As well, the requirements for EMTC related to structural design, fire-resistance ratings
and encapsulation were concurrently under development. Therefore, at the time, it was
challenging to determine the effect of those future EMTC requirements on individual
storeys or floor-to-floor height.

As the number of construction projects for tall mass timber buildings has multiplied
over the past five years, it has become clear that the combination of requirements
(structural, fire-resistance rating, encapsulation, acoustic design, constructability,
among others) and current market expectations for interior design space require a
greater floor-to-floor height than originally anticipated when the NBC provisions for tall
buildings using EMTC were developed and approved. As a result, a higher maximum
physical height would be beneficial.
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In addition, changes to the IBC regarding tall mass timber buildings were approved in
December 2019, including design provisions for 12-storey mass timber buildings that
have fire-protection (i.e., encapsulation) requirements similar to the EMTC provisions in
the NBC 2020. The IBC requirements include specific limits regarding the allowable
building height measured between grade (grade plane) and the average height of the
highest roof surface. For 12-storey residential and business occupancies, the maximum
permitted building height is 55 m (180 ft.), equivalent to an average storey height of
4.6 m (15 ft.).

This proposed change would increase the maximum permitted physical height to 50 m
(164 ft.), measured between the floor of the first storey and the uppermost floor level
that does not service a rooftop enclosure as specified, with an average storey height of
4.6 m (15 ft.), which is considered a more appropriate value than the current 42 m
(138 ft.) with an average storey height of 3.8 m (12.5 ft.).

PROPOSED CHANGE

[3.2.2.57.] 3.2.2.57. Group D, up to 12 storeys, Sprinklered
[1] 1) A building classified as Group D is permitted to conform to Sentence (2),

provided

[a] a) it is sprinklered throughout,

[b] b) it is not more than 12 storeys in building height,

[c] c) it has a height not more than 4250 m measured between the floor
of the first storey and the uppermost floor level that does not serve
a rooftop enclosure for elevator machinery, a stairway or a service
room used only for service to the building, and

[d] d) it has a building area not more than 7 200 m?2.

[2] 2) Except as provided in Article 3.2.2.16., the building referred to in
Sentence (1) is permitted to be of encapsulated mass timber construction
or noncombustible construction, used singly or in combination, and
[a] a) floor assemblies shall be fire separations with a fire-resistance

rating not less than 2 h,

[b] b) mezzanines shall have a fire-resistance rating not less than 1 h, and

[c] ¢) loadbearing walls, columns and arches shall have a fire-resistance
rating not less than that required for the supported assembly.

[3]1 3) Group A, Division 2 major occupancies, Group E major occupancies,
Group F, Division 2 and 3 major occupancies, and storage garages located
in a building or part of a building within the scope of this Article are
permitted to be constructed in accordance with this Article, provided
[a] @) the Group A, Division 2 major occupancy is located below the fourth

storey,
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[b] b) the Group E major occupancy and Group F, Division 2 or 3 major
occupancy are located below the third storey, and

[c] ©) the storage garage is located below the fifth storey (see also
Article 4.4.2.1.).

(See Note A-3.2.2.48.(4) and 3.2.2.57.(3).)

Impact analysis

This proposed change would not entail any additional costs because it would increase
(i.e., relax) a physical height limit, although it would also allow taller EMTC buildings.
This proposed change would be beneficial to builders, architects and engineers, and
allow greater freedom with respect to constructability. It would also respond to current
market expectations for interior design space, as well as other code and design
requirements, regarding floor-to-floor height.

Enforcement implications

This proposed change would have no enforcement implications.

Who is affected

Architects, engineers, building owners, regulators and manufacturers.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[3.2.2.57.] 3.2.2.57. ([1] 1) no attributions
[3.2.2.57.] 3.2.2.57. ([2] 2) no attributions
[3.2.2.57.] 3.2.2.57. ([2] 2) ([b] b),([c] c) [FO4-0OS1.3]

[3.2.2.57.]1 3.2.2.57. ([2] 2) ([b] b),([c] c) [FO4-OP1.3]
[3.2.2.57.]1 3.2.2.57. ([2] 2) ([a] a),([c] c) [FO3-0S1.2] [FO4-0S1.2,051.3]

[3.2.2.57.]1 3.2.2.57. ([2] 2) ([a] a),([c] c) [FO3-OP1.2] [FO4-OP1.2,0P1.3]
[3.2.2.57.] 3.2.2.57. ([3] 3) no attributions
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Proposed Change 1680

1680

Submit a comment

Code Reference(s): NBC20 Div.B 3.2.3.1. (first printing)

Subject: Spatial Separation Between Buildings

Title: Spatial Separation Table Values

Description: This proposed change corrects errors in Tables

3.2.3.1.-C to -E (spatial separation tables) and
introduces the equation with which the values were

calculated.

Related Code Change CCR 1183
Request(s):
Related Proposed PCF 1701
Change(s):

This change could potentially affect the following topic areas:

Division A

Division C

Building operations

Small Buildings
Fire Protection

Accessibility

Building Envelope

Heating, Ventilating and Air
Conditioning

Division B

Design and Construction
Housing

Large Buildings
Occupant safety in use
Structural Requirements
Energy Efficiency
Plumbing

Construction and Demolition
Sites

Problem

This proposed change would correct inconsistencies between the values in the spatial
separation tables (Tables 3.2.3.1.-C to -E) in the NBC 2020 and those calculated using
the equation the table values were originally derived from. These inconsistencies were
observed during an attempt to replicate the table values using the original

equation [1],[2].

This proposed change would align the values in Table 3.2.3.1.-E with those intended by
the calculation. The table values were first included in the NBC 1995; prior to that
edition, the NBC permitted the values from the tables for unsprinklered buildings and
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fire compartments to be doubled where a building was sprinklered. The values in the
tables for unsprinklered areas were calculated based on the equation in this proposed
change, and then rounded to the nearest whole humber.

When Tables 3.2.3.1.-D and -E were developed, they were based on doubling the
values of Tables 3.2.3.1.-B and -C, respectively (corresponding to a ratio of L/H or H/L
of 3). This meant that the rounding of the values in Tables 3.2.3.1.-B and -C artificially
increased or decreased the values in Tables 3.2.3.1.-D and -E relative to the actual
(equation-based) values by approximately 1%.

The increases and decreases are more significant where the maximum exposing
building face area is 200 m2 in Table 3.2.3.1.-E. This area did not have a corresponding
area in Table 3.2.3.1.-C from which a doubling of values could be determined. Thus, for
this area, linear interpolation was used to derive the values from the corresponding
values for areas of 150 m2 and 250 m2 in Table 3.2.3.1.-C, which were then doubled.
This calculation resulted in values that departed more significantly from those
calculated using the original equation (i.e., approximately 2% to 4% difference).

As such, the current values in Tables 3.2.3.1.-D and -E may not provide Code users
with an accurate estimate of the permitted area of unprotected openings. This
inaccuracy could affect the design and construction of new buildings, which could be
avoided by using more accurate values that are calculated from the original equation.
For situations where a larger exposing building face area and longer limiting distance
are applicable, the values in Table 3.2.3.1.-E could be up to 4% larger than the
calculated value, meaning that a larger unprotected opening would be allowed by the
current provision. This could lead to a higher risk of fire spreading from one building to
an adjacent building through an unprotected opening, which would impose a higher risk
to the buildings and occupants inside.

[1] Williams-Leir, G. “"Approximations for Spatial Separation,” Division of Building
Research, National Research Council (Canada), 1966.

[2] Williams-Leir, G. “Program for Pocket Calculator to Derive Spatial Separations to
Deter Fire Spread,” Division of Building Research, National Research Council (Canada),
1978.

Justification

The proposed change to Table 3.2.3.1.-C would correct an error in one table value
related to the original calculations for the table.

The proposed changes to Table 3.2.3.1.-E would correct compounded rounding errors in
the table values and align the values with those calculated using the equation originally
used to calculate the values in the tables for unsprinklered buildings and fire
compartments.
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The proposed addition of explanatory Note A-3.2.3.1.(1) would address situations
where the limiting distance, exposing building face area and ratio differ from the values
provided in the tables. As industry practice generally allows for linear interpolation to
be used to determine these values, this option would be maintained and clearly stated
in the proposed explanatory Note.

The proposed addition of explanatory Note A-3.2.3.1.(1) would also provide a means to
calculate the area of unprotected openings in cases where the governing input factors
do not align with the tables, by using the original equation with which the tables for
unsprinklered buildings and fire compartments were calculated.

This proposed change would not only correct inaccuracies in the current tables, it would
also show Code users how the table values are calculated using the equation in the
explanatory Note. The resulting values would be more accurate than those in the tables
or those calculated using linear interpolation. Access to this information would help
Code users determine the actual permitted area of unprotected openings to better
design the building to accommodate occupants’ needs without compromising the fire
performance of the buildings.

PROPOSED CHANGE

[3.2.3.1.] 3.2.3.1. Limiting Distance and Area of Unprotected Openings

[1] 1) Except as permitted by Articles 3.2.3.10. to 3.2.3.12., the area of
unprotected openings in an exposing building face for the applicable
limiting distance shall be not more than the value determined in
accordance with

[a] @) Table 3.2.3.1.-B or 3.2.3.1.-C for an exposing building face
conforming to Article 3.2.3.2. of a building or fire compartment
which is not sprinklered, or

[b] b) Table 3.2.3.1.-D or 3.2.3.1.-E for an exposing building face
conforming to Article 3.2.3.2. of a sprinklered fire compartment that
is part of a building which is sprinklered in conformance with
Section 3.2.

(See Notes A-3.2.3.1.(1) and A-3.)
(See also Article 3.1.18.3.)

[2] 2) The area of the unprotected openings in an exposing building face shall
be the aggregate area of unprotected openings expressed as a
percentage of the area of the exposing building face in Table 3.2.3.1.-
B, 3.2.3.1.-C, 3.2.3.1.-D or 3.2.3.1.-E. (See Sentence 3.2.3.2.(1).)

[3]1 3) For the purpose of determining the type of construction and cladding and
the fire-resistance rating of an exterior wall,

[a] a) the exposing building face shall be taken as the projection of the
exterior wall onto a vertical plane located so that no portion of the

Last modified: 2023-02-15
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exterior wall of the building or of a fire compartment, if the fire
compartment complies with the requirements of Article 3.2.3.2., is
between the vertical plane and the line to which the /imiting
distance is measured, and

[b] b) the area of unprotected openings shall be determined from
Table 3.2.3.1.-B, 3.2.3.1.-C, 3.2.3.1.-D or 3.2.3.1.-E.

[4] 4) For the purpose of determining the actual percentage of unprotected
openings permitted in an exterior wall, the location of the exposing
building face is permitted to be taken at a vertical plane located so that
there are no unprotected openings between the vertical plane and the line
to which the /imiting distance is measured. (See Note A-3.2.3.1.(4).)

[5]15) Except for buildings that are sprinklered, where the /imiting distance is
2 m or less, individual unprotected openings in an exposing building face
shall be no greater than
[a] @) the area stated in Table 3.2.3.1.-A, or
[b] b) where the /imiting distance is equal to or greater than 1.2 m, the
area calculated by

Area = 0.24(2 x LD — 1.2)°

where

Area = area of the unprotected opening, and
LD limiting distance.

Table [3.2.3.1.-A] 3.2.3.1.-A

Maximum Concentrated Area of Unprotected Openings
Forming Part of Sentence [3.2.3.1.] 3.2.3.1.([5] 5)

Limiting Distance, m Maximum Area of Individual Unprotected Openings, m?
1.2 0.35
1.5 0.78
2.0 1.88

[6] 6) The spacing between individual unprotected openings described in
Sentence (5) that serve a single room or space described in Sentence (7)
shall not be less than
[a] @) 2 m horizontally of another unprotected opening that is on the

same exposing building face and serves the single room or space,
or
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[b] b) 2 m vertically of another unprotected opening that serves the single
room or space, or another room or space on the same storey.

[7]1 7) For the purpose of Sentence (6), “single room or space” shall mean
[a] a) two or more adjacent spaces having a full-height separating wall
extending less than 1.5 m from the interior face of the exterior wall,
or

[b] b) two or more stacked spaces that are on the same storey.

[818) A /imiting distance equal to half the actual /imiting distance shall be used
as input to Tables 3.2.3.1.-B and 3.2.3.1.-C, where
[a] a) the time from receipt of notification of a fire by the fire department
until the arrival of the first fire department vehicle at the building
exceeds 10 min in 10% or more of all fire department calls to the
building, and
[b] b) any storey in the building is not sprinklered.
(See Notes A-3.2.3.1.(8) and A-3.2.3.)
[9] 9) If the surface temperature on the unexposed surface of a wall assembly
exceeds the temperature limit of a standard fire test as permitted by
Article 3.1.7.2., an allowance shall be made for the radiation from the hot
unexposed wall surface by adding an equivalent area of unprotected
opening to the area of actual openings as follows:

AC =A+ (AF X FEO)

where

Ac = corrected area of unprotected openings including
actual and equivalent openings,
A = actual area of unprotected openings,
Ar = area of exterior surface of the exposing building

face, exclusive of openings, on which the temperature
limit of the standard test is exceeded, and

Feo = an equivalent opening factor derived from the
following expression:

4
. T, +273
EO — 4
(Te + 273)
Ty = average temperature in degrees Celsius of the

unexposed wall surface at the time the required fire-
resistance rating is reached under test conditions,
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= 892°C for a fire-resistance rating not less than

45 min, 927°C for a fire-resistance rating not less
than 1 h, and 1 010°C for a fire-resistance rating not
less than 2 h.

[10] 10) Unless a closure used to protect an opening in an exposing building face
has a protective performance equivalent to that required for the wall
assembly in which it is located, an equivalent area of unprotected
opening, determined in accordance with the procedures of Sentence (9)
shall be added to the greater of
[a] a) the actual area of unprotected openings, or
[b] b) the corrected area of unprotected openings.

Last modified: 2023-02-15
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Exposing
Building
Face
Ratio
Max. (L/H
Area, or
m2  H/L)
(1)
Less
than
3:1
3:1
to
1
0 10 :
1
over
10 :
1
Less
than
3:1
3:1
to
1
> 10 :

1680

Table [3.2.3.1.-B] 3.2.3.1.-B

Unprotected Opening Limits for a Building or Fire Compartment that is not Sprinklered Throughout

1.2 1.5
8 10
8 12
11 18
7 9
8 10

2.0

18

21

32

14

17

2.5

29

33

48

22

25

Forming Part of Article 3.2.3.1.

Area of Unprotected Opening for Groups A, C, D, and F, Division 3 Occupancies, %

46

50

68

37

91

96

100

63

67

100

100

100

100

Limiting Distance, m

9 10 11 12 13 14 16 18 20 25 30 35 40 45 50
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Exposing
Building

Face

Max.
Area,

20

25

Ratio
(L/H
or

H/L)
(1

over
10 :

Less
than
3:1

to
10 :

over
10 :

Less
than
3:1

to
10 :

1.2 1.5
10 15
7 9
8 10
9 14
7 8
8 9

2.0

26

12

15

23

11

13

2.5

39

18

21

33

16

19

Area of Unprotected Opening for Groups A, C, D, and F, Division 3 Occupancies, %

53

26

30

45

23

26

87

49

53

72

41

45

100

81

85

100

66

70

100

100

98

100

100

Limiting Distance, m

9 10

11

12

13 14

16

18 20

25

1680

30 35 40 45 50
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Exposing
Building

Face

Max.
Area,

30

40

Ratio
(L/H
or

H/L)
(1

over
10 :

Less
than
3:1

to
10 :

over
10 :

Less
than
3:1

to
10 :

1.2 1.5
9 13
7 8
7 9
8 12
7 8
7 8

2.0

21

11

12

10

11

2.5

30

15

17

27

13

15

Area of Unprotected Opening for Groups A, C, D, and F, Division 3 Occupancies, %

39

20

23

36

17

20

62

35

39

56

28

32

90

56

61

79

44

48

100

83

88

100

64

69

100

100

89 100

93 100

Limiting Distance, m

9 10

11

12

13 14

16

18 20

25

1680

30 35 40 45 50
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Exposing
Building
Face

Ratio
Max. (L/H
Area, or
m2  H/L) 0
(1)

1.2 1.5 20 25 3 4 5

over
10: 0 8 11 17 24 31 47 66

Less
than 0 7 8 9 12 15 24 37
3:1

50 1t00_ 0 7 8 10 14 18 28 41

over
10: 0 8 10 15 21 28 41 57

Less
than 0 7 8 9 11 14 21 32
3:1
3:1
60 1t00_ 0o 7 8 10 13 16 25 36

88

53

57

76

45

49

100

72

77

97

62

66

Limiting Distance, m

8 9 10 11 12 13 14 16

96 100

100

100

81 100

85 100

18 20

Area of Unprotected Opening for Groups A, C, D, and F, Division 3 Occupancies, %

25

1680

30 35 40 45 50
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Exposing
Building
Face

Ratio
Max. (L/H
Area, or
m2  H/L) 0
(1)

1.2 1.5 20 25 3 4 5

over
10: 0 8 10 14 20 25 38 51

Less
than 0 7 7 8 10 12 18 26
3:1

80 1t00_ o 7 8 9 11 14 21 29

over
10: 0 8 9 13 17 22 32 44

Less
than 0 7 7 8 9 11 16 22
3:1
3:1
100 1t00_ 0o 7 8 9 11 13 18 25

67

36

40

56

30

34

85

48

52

70

40

44

100

62

67

86

51

56

Limiting Distance, m

9 10 11 12 13 14 16
79 98 100

84 100

100

65 80 97 100

69 84 100

18 20

Area of Unprotected Opening for Groups A, C, D, and F, Division 3 Occupancies, %

25

1680

30 35 40 45 50
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Exposing
Building
Face

Ratio

Max. (L/H
Area, or
m?2  H/L)
(1)

over
10 :

Less
than
3:1

to

150
10 :

over
10 :

Less
than
3:1

to

250
10 :

1.2 1.5 2.0
7 9 12
7 7 8
7 7 8
7 8 11
7 7 7
7 7 8

10

13

Area of Unprotected Opening for Groups A, C, D, and F, Division 3 Occupancies, %

20

10

11

17

10

29

13

15

24

10

12

39

17

20

31

13

15

49

22

26

39

16

19

61

29

33

48

20

24

74

37

41

57

25

28

Limiting Distance, m

89

46

50

68

30

34

10

100

56

60

79

36

40

11

67

71

91

43

47

12

79

84

100

51

55

13

93

97

59

63

14

100

100

68

72

16 18 20

87 100

92 100

25

1680

30 35 40 45 50
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Exposing
Building
Face
Ratio
Max. (L/H
Area, or
m2  H/L)
(1)
over
10 :
1
Less
than
3:1
3:1
to
350
10 :
1
over
10 :
1
Less
than
3:1
3:1
to
500
10 :

0

1680

Area of Unprotected Opening for Groups A, C, D, and F, Division 3 Occupancies, %

1.2 1.5 2.0 25 3

4

11

10

24

11

13

21

10

12

30

14

16

25

12

14

36

16

19

30

14

16

43

20

23

36

16

19

Limiting Distance, m

50

24

27

41

19

22

10

57

28

32

47

22

25

11

65

33

37

53

25

29

12

73

38

42

59

29

33

13

82

44

48

66

33

37

14

92

50

55

73

37

41

16

100

64

69

88

47

52

18

81

85

100

59

63

20 25 30 35 40 45 50

99 100

100

71 100

76 100
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Exposing
Building Area of Unprotected Opening for Groups A, C, D, and F, Division 3 Occupancies, %
Face
Ratio Limiting Distance, m
Max. (L/H
Area, or

m2 H/L) 0 1.2 1.5 2.0 25 3 4 5 6 7 8 9 10 11 12 13 14 16 18 20 25 30 35 40 45 50
(1

over
i0: 0 7 7 8 9 11 14 18 22 25 30 34 38 43 48 53 58 70 82 96 100

Less
than 0 7 7 7 7 7 8 9 9 10 12 13 14 16 18 20 22 27 33 39 58 82 100
3:1

1 000 1t00_ o 7 7 7 7 8 9 10 11 12 14 15 17 19 21 23 26 31 37 43 63 86 100

over
i0: 0 7 7 8 8 9 11 13 16 19 21 24 27 30 33 36 39 46 53 60 82 100
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Exposing
Building Area of Unprotected Opening for Groups A, C, D, and F, Division 3 Occupancies, %
Face
Ratio Limiting Distance, m
Max. (L/H
Area, or

m2 H/L) 0 1.2 1.5 2.0 25 3 4 5 6 7 8 9 10 11 12 13 14 16 18 20 25 30 35 40 45 50
(1

Less
than 0 7 7 7 7 7 7 8 8 9 9 10 11 12 13 14 15 17 20 23 33 44 58 74 93 100

2 000 .0 7 7 7 7 7 8 8 9 10 11 12 13 14 15 16 17 20 23 27 37 49 63 79 97 100

over
i6: 0 7 7 7 8 8 9 11 12 14 16 18 19 21 23 25 27 32 36 40 53 66 82 99 100
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Note to Table [3.2.3.1.-B] 3.2.3.1.-B:

(1) Apply whichever ratio is greater.

l—
I

Length of exposing building face
Height of exposing building face

T
Il

1680
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Exposing
Building

Face

10

15

Ratio
(L/H

H/L)
1)

Less
than
3:1

to
10 :

over
10 :

Less
than
3:1

to
10 :

Table [3.2.3.1.-C] 3.2.3.1.-C

1680

Unprotected Opening Limits for a Building or Fire Compartment that is not Sprinklered Throughout

Area of Unprotected Openings for Groups E and F, Division 1 and 2 Occupancies, %

Limiting Distance, m

0 1.2 1.5 2.0 25

3

23

25

34

16

18

4

46

48

58

32

34

5

77

79

91

53

55

6 7

100

100

100

79 100

82 100

10

11

12

13

Forming Part of Article 3.2.3.1.

14

16

18

20

25

30 35 40 45 50 55 60 65
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Exposing
Building

Face

20

25

Ratio
(LH

H/L)
1

over
10 :

Less
than
3:1

to
10 :

over
10 :

Less
than
3:1

to
10 :

Area of Unprotected Openings for Groups E and F, Division 1 and 2 Occupancies, %

Limiting Distance, m

0 1.2 1.5 2.0 2.5

3

26

13

15

22

11

13

4

43

25

27

36

20

22

5

66

40

43

53

33

35

93

61

63

74

49

51

100

85

87

99

69

71

8 9 10 11 12 13 14 16

100

100

100

92 100

94 100

18

20

25

1680

30 35 40 45 50 55 60 65
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Exposing
Building

Face

30

40

Ratio

(L/H

H/L)
(1)

over
10 :

Less
than
3:1

to
10 :

over
10 :

Less
than
3:1

to
10 :

Area of Unprotected Openings for Groups E and F, Division 1 and 2 Occupancies, %

Limiting Distance, m

012 15 20 253 4 5 6 7 8 9 10 11 12 13 14 16 18

0 4 6 10 15 20 31 45 62 82 100

0 4 4 5 7 10 18 28 42 58 77 100

0 4 4 6 9 12 20 30 44 60 80 100

0 4 6 10 14 18 28 40 54 71 91 100

0 4 4 5 6 8 14 22 32 44 59 76 94 100

0 4 4 6 8 10 16 24 34 47 61 78 97 100

20

25

1680

30 35 40 45 50 55 60 65
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Exposing
Building
Face

Ratio

(L/H

H/L)
1

over
10 :

Less
than
3:1

to

50
10 :

over
10 :

Less
than
3:1

to

60
10 :

Area of Unprotected Openings for Groups E and F, Division 1 and 2 Occupancies, %

Limiting Distance, m

0 1.2 15 2.0 25 3

4

23

12

14

21

11

12

5

33

18

20

29

16

18

44

26

29

38

23

25

57

36

38

48

31

33

72

48

50

61

40

43

89

61

63

74

52

54

10

100

76

79

90

64

66

11

93

95

100

78

81

12 13 14 16 18 20 25 30

100

100

94 100

96 100

35

1680

40 45 50 55 60 65
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Exposing
Building
Face

Ratio

(L/H

H/L)
1

over
10 :

Less
than
3:1

to

80
10 :

over
10 :

Less
than
3:1

to

100
10 :

Area of Unprotected Openings for Groups E and F, Division 1 and 2 Occupancies, %

Limiting Distance, m

0 1.2 15 2.0 25 3

11

4

19

10

16

5

26

13

15

22

11

13

34

18

20

28

15

17

43

24

26

35

20

22

53

31

33

43

26

28

64

40

42

52

32

35

10

77

49

51

62

40

42

11

92

60

62

73

48

51

12

100

71

74

85

58

60

13

84

86

98

68

70

14 16 18 20 25 30 35 40 45

98 100

100

100

79 100

81 100

50

1680

55 60 65
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Exposing
Building

Face

150

250

Ratio
(LH

H/L)
1

over
10 :

Less
than
3:1

to
10 :

over
10 :

Less
than
3:1

to
10 :

Area of Unprotected Openings for Groups E and F, Division 1