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PCF 1475 in a nutshell
1. Prescriptive amounts of lateral resisting ‘braced’ walls are proposed 

for all locations in Canada…

2. Braced walls can be diagonal lumber, fiberboard, GWB, wood 
sheathed (with some restrictions).

3. The prescriptive provisions for amount and strength of braced walls 
are based on a ‘calibrated’ engineering approach

February 21 2020 CWC R Jonkman PCF 1475
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PCF 1475 in a nutshell
1. Prescriptive amounts of lateral resisting 

‘braced’ walls are proposed for all 
locations in Canada in proportion to 
the design loads of the location, and 
not just for very high wind and seismic 
regions.  Just like rafters are designed 
for the location-specific snow load.
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PCF 1475 in a nutshell
2. Braced walls can be diagonal lumber, fiberboard, GWB, wood 

sheathed, but some wall types are restricted based on wind and 
seismic severity.

Sheathing Fastener type Lateral resistance 

(approximations)

Gypsum unblocked Drywall screws 1 kN/m

Gypsum blocked Drywall screws 1-2 kN/m

Wood sheathed unblocked Nailed 2-3 kN/m

Diagonal lumber Nailed 4-6 kN/m

Wood sheathed blocked Nailed 5-14 kN/m

February 21 2020 CWC R Jonkman PCF 1475
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PCF 1475 in a nutshell
3. The amount and required strength of braced walls are based on a 

‘calibrated’ engineering approach, considering and balancing:

✓Engineering analysis
✓Experience… what has worked, what are known issues
✓Understood redundancies in typical Part 9 construction

February 21 2020 CWC R Jonkman PCF 1475
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Historical background of lateral resistance 
provisions

2005 NBC (and prior):

2010 NBC: 

2015 NBC:

2020 NBC:

No explicit lateral load requirements

Prescriptive requirements were developed for 
NBC 2010 based on CWC Engineering Guide, 
based on engineering rationalization, but only 
for very high wind and seismic locations

Updated provisions to accommodate higher 
seismic data and new seismic methodology in 
Part 4, but still only for very high load regions

PCF 1475, by Joint Task Group (Seismic, HSB)

February 21 2020 CWC R Jonkman PCF 1475
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To make it clear when a 
house should be designed.  

This has no lateral bracing 
ability along the window 
elevation and should require 
a Part 4 engineered design… 

…but nothing in Part 9 
currently prohibits this 
home.

Why do we need prescriptive provisions?

February 21 2020 CWC R Jonkman PCF 1475
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Then …
Smaller homes, many interior partitions, 
small windows 

Now… 
more openings and open concept

To account for current house design… 

Why do we need prescriptive provisions?

February 21 2020 CWC R Jonkman PCF 1475
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To accommodate narrow sites…

(Toronto, March 2017, CP24)

Why do we need prescriptive provisions?

CWC R Jonkman PCF 1475

http://www.cbc.ca/news/canada/toronto/house-blown-over-1.4006173
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Energy codes and cost saving measures 
sometimes have failures during 
construction wind storms.

To account for current house construction… 

These houses in the same subdivision 
withstood the windstorm without 
incident.

Why do we need prescriptive provisions?

February 21 2020 CWC R Jonkman PCF 1475
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Wind and seismic exemption triggers - where provisions for lateral 
resistance are not required - are very high in NBC 2015:

Of the 679 locations identified in Appendix C, 614 are exempt (!!) 

• 2015 seismic, Sa(0.2), exemption trigger: ≤ 0.70 

• 2015 wind pressure, q 1/50, exemption trigger: ≤ 0.80 kPa.

Why do we need prescriptive provisions?

February 21 2020 CWC R Jonkman PCF 1475
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Extremely high wind exemption trigger 
no design provisions for locations with wind pressure less than…

Hurricane Dorian gusts

175km/h

EF2 Tornado estimated wind speed

180 to 220 km/h

Wind:  q 1/50, ≤ 0.80 kPa ~  200 km/h wind speed (3-second gusts)

February 21 2020 CWC R Jonkman PCF 1475
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SC ED has been questioning Part 9 
provisions for several years.

Yukon Engineers concerned about a lack of 
seismic provisions in their low seismic area.

Why do we need prescriptive provisions?

February 21 2020 CWC R Jonkman PCF 1475
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Request from Engineers Yukon for seismic provisions

“We are concerned that structures are being built under Part 9 
without adequate lateral load resisting systems. Although 
Whitehorse and most of the Yukon classifies as a low seismic zone, 
seismic loads can still be significant...” 
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“Recent trends amplify this concern: 
Large glazed facades

Open floor plans, with few interior walls

Taller storey heights

[…]

We would like to see a minimum level of lateral resistance 
specified for low seismic zones, such as an adaptation of Table 
9.23.13.5 […].”
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Why do we need prescriptive provisions?
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Why do we need prescriptive lateral 
provisions for Part 9 - summary
• To address changing archetypes

• To address changing construction materials

• In response to user demand for lower lateral load areas

• To ensure a similar degree of reliability across Canada by providing 
proportionate-to-load lateral bracing for both wind and seismic, as 
the code already enforces for other loads like snow.

February 21 2020 CWC R Jonkman PCF 1475
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Lookup table for seismic value based on 
location, and description of Smax calculation

Permitted sheathing based on wind and 
seismic, fastening of sheathing to 
framing, and anchor  bolt sizing and 
spacing

Double top plate splice connection

Braced wall provisions

February 21 2020 CWC R Jonkman PCF 1475
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PCF 1475  - 9.4.1.1 and Table 9.4.1.1. 
Seismic Design Parameter Smax for 
locations and site class
Page 1 of 54

February 21 2020 CWC R Jonkman PCF 1475
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Smax lookup table based on location and Site Class

February 21 2020 CWC R Jonkman PCF 1475
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For comparison purposes, Sa(0.2) lookup table 
based on location only in NBC 2015)

February 21 2020 CWC R Jonkman PCF 1475



2
3

PCF 1475  - 9.4.2.5 Seismic 
Design Parameter (Smax) 
described
Page 20 of 54

February 21 2020 CWC R Jonkman PCF 1475
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9.4.2.5 describes Smax… but easiest to use 
Table 9.4.1.1

February 21 2020 CWC R Jonkman PCF 1475
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What is Smax?

Smax represents the severity of seismic shaking based on 
location and soil type  

February 21 2020 CWC R Jonkman PCF 1475
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What is Smax?
In NBC 2015, Sa(0.2)-based provisions assumed the worst case soil.  

Smax enables the benefit of good soils
(lower seismic forces, less costly walls).  

C D EA B

February 21 2020 CWC R Jonkman PCF 1475
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PCF 1475  - 9.23.3.5 Fasteners for 
Sheathing or Subflooring, Braced wall 
sheathing thickness, anchor bolts.
Page 24-30 of 54

February 21 2020 CWC R Jonkman PCF 1475
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Table Roof sheathing Wall sheathing Subfloor

Table 9.23.3.5.A HWP < 0.80 kPa Non-braced wall
panels

all

Table 9.23.3.5.B 0.80 kPa ≤ HWP < 1.20 kPa
Smax < 0.80

Table 9.23.3.5.C
1-storey

HWP ≤ 1.20 kPa
Smax ≤ 2.6

Table 9.23.3.5.D
2-storey and 
3-storey

HWP ≤ 1.20 kPa
Smax ≤ 2.4

9.23.3.5.A-D Fasteners for Sheathing and 
Subflooring

February 21 2020 CWC R Jonkman PCF 1475
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9.23.3.5.A-D Fasteners for Sheathing and Subflooring 
(includes braced wall sheathing type and thickness, and anchor 
bolts)

February 21 2020 CWC R Jonkman PCF 1475
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9.23.3.5.A-D Fasteners for Sheathing and Subflooring

February 21 2020 CWC R Jonkman PCF 1475
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9.23.3.5.A-D Fasteners for Sheathing and Subflooring

We will come back to this table and go through an 
example…

February 21 2020 CWC R Jonkman PCF 1475
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PCF 1475  - 9.23.11.4 Double top 
plate splices
Page 30-31 of 54

February 21 2020 CWC R Jonkman PCF 1475
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9.23.11.4 Double top plate splices

February 21 2020 CWC R Jonkman PCF 1475
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PCF 1475  - 9.23.13. Bracing to 
resist lateral loads due to wind 
and earthquake
Page 31-37 of 54

February 21 2020 CWC R Jonkman PCF 1475
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9.23.13.1  Application Limitations

February 21 2020 CWC R Jonkman PCF 1475
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3-storey

1-storey

2-storey

Supports not more than 2 
floors (not permitted for 
heavy construction)

Supports not more 
than 1 floor

Supports roof only

9.23.13.1 (2)(a)

February 21 2020 CWC R Jonkman PCF 1475

Image Courtesy BCHousing
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9.23.13.1 (2) (b):  Length-to-width (aspect) 
ratio limitations

February 21 2020 CWC R Jonkman PCF 1475
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9.23.13.1. (2) (b)
Limitations to 
building aspect 
ratios 

4:1 3:1 2:1

Smax

≤ 2.0

q 1/50

≤ 0.35

Smax

> 2.0

q 1/50

≤ 0.35

q 1/50

> 0.35*

*adjustment necessary 
1.5x braced wall length 
required (see 9.23.13.7)

February 21 2020 CWC R Jonkman PCF 1475
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9.23.13.1 (2) (c):  Braced wall panel height

The height limit doesn’t apply to all walls or the storey, just to braced 
wall panels.

February 21 2020 CWC R Jonkman PCF 1475
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9.23.13.1 (2) (d):  Normal vs Heavy 
construction

February 21 2020 CWC R Jonkman PCF 1475
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9.23.13.1 (2) (d):  Normal vs Heavy 
construction
Heavy weight

Walls: 1.5 kPa =  31.3 psf

Floors: 1.2 kPa =  25.1 psf

Roof: 1.0 kPa =  20.8 psf

Normal weight

Walls: 0.4 kPa =  8.4 psf

Floors: 0.5 kPa =  10.4 psf

Roof: 0.5 kPa =  10.4 psf

Only ONE heavy weight assembly permitted.  

Construction weights are based on the average for the assembly 

February 21 2020 CWC R Jonkman PCF 1475
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Heavy walls or floors or roof limit 
restricts building to two storeys.

Storey height limit based on construction 
weight

Image: BCHousing

February 21 2020 CWC R Jonkman PCF 1475
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9.23.13.4: Braced wall bands

February 21 2020 CWC R Jonkman PCF 1475
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Braced wall band is an imaginary continuous band up to 1.2 m 
wide …

February 21 2020 CWC R Jonkman PCF 1475

9.23.13.4: Braced wall bands
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… aligned from 
foundation to roof

February 21 2020 CWC R Jonkman PCF 1475

Image: BCHousing

9.23.13.4: Braced wall bands
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…  surround the 
perimeter of the 
building and lap at 
both ends with 
another braced wall 
band

February 21 2020 CWC R Jonkman PCF 1475

Image: BCHousing

9.23.13.4: Braced wall bands
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… and contain 
braced wall panels

February 21 2020 CWC R Jonkman PCF 1475

Image: BCHousing

9.23.13.4: Braced wall bands
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9.23.13.5 (1): Braced wall panels

February 21 2020 CWC R Jonkman PCF 1475
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“The basic, sheathed wall is 
very strong at resisting the 
typical lateral movement 
(back and forth) of the 
ground experienced during 
an earthquake”. 

(BC Housing Illustrated Guide)

February 21 2020 CWC R Jonkman PCF 1475

Image: BCHousing

9.23.13.5 (1): Braced wall panels
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Table 9.23.13.5: spacing and dimensions

Smax < 1.0 

HWP < 0.9 kPa

1.0  ≤ Smax ≤ 2.6

0.9  ≤ HWP ≤ 1.2 kPa

February 21 2020 CWC R Jonkman PCF 1475
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Image: BCHousing

Smax < 1.0 
HWP < 0.9 kPa

Smax ≤ 2.6
HWP ≤ 1.2 kPa

A 10.6 m (35 ft) 7.6 m (25 ft)

B 6.4 m (20 ft) 6.4 m (20 ft)

C 2.4 m (8 ft) 2.4 m (8 ft)

February 21 2020 CWC R Jonkman PCF 1475

Table 9.23.13.5: spacing and dimensions
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Max spacing 
10.6 m or 7.6 m

February 21 2020 CWC R Jonkman PCF 1475

Image: BCHousing

Table 9.23.13.5: spacing and dimensions



5
4

February 21 2020 CWC R Jonkman PCF 1475

Image: BCHousing

Table 9.23.13.5: spacing and dimensions
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25%

40%

25%Wood sheathing
Smax ≤ 1.0 
HWP < 0.9 kPa

Interior only 75%

February 21 2020 CWC R Jonkman PCF 1475

Table 9.23.13.5
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30%

50%

30%
Wood sheathing 
1.0 < Smax ≤ 2.4* or
0.9 ≤ HWP ≤ 1.2 kPa

February 21 2020 CWC R Jonkman PCF 1475

*Smax ≤ 2.6 for one storey

Table 9.23.13.5
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50%

50%

GWB
Smax ≤ 0.5 
HWP < 0.9 kPa

GWB
Smax ≤ 0.5 
HWP < 0.4 kPa

GWB
not permitted

1
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9.23.13.5 (2): Spacing and dimensions cont…

February 21 2020 CWC R Jonkman PCF 1475
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9.23.13.5 (2): Spacing and dimensions cont…

February 21 2020 CWC R Jonkman PCF 1475
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9.23.13.5 (3): Connection to roof framing

February 21 2020 CWC R Jonkman PCF 1475
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Sheath all the way up to the roof framing in order to get the 
forces to the braced walls.  These images show what not to do.

9.23.13.5 (3): Connection to roof framing

February 21 2020 CWC R Jonkman PCF 1475
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Sheath all the way up to the roof framing in order to get the forces to the 
braced walls.  These images shows adequate connection.

9.23.13.5 (3): Connection to roof framing

February 21 2020 CWC R Jonkman PCF 1475
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9.23.13.6: Materials in braced wall panels

February 21 2020 CWC R Jonkman PCF 1475
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Sheathing Fastener type Lateral resistance 

(approximations)

Gypsum unblocked Drywall screws 1 kN/m

Gypsum blocked Drywall screws 1-2 kN/m

Wood sheathed unblocked Nailed 2-3 kN/m

Diagonal lumber Nailed 4-6 kN/m

Wood sheathed blocked Nailed 5-14 kN/m

9.23.13.6: Materials in braced wall panels

Limited to lower seismic and wind conditions

February 21 2020 CWC R Jonkman PCF 1475
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Blocking can be applied in either direction

2x3 blocking minimum, applied to match the depth of studs (left image) or 
rotated 90 degrees so the wide face of the blocking is attached to the 
sheathing edges (right image).  

https://www.woodworks.org/shear-wall-blocking/
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Avoid horizontal panel 
joints and blocking by 
using longer sheathing 
panels

February 21 2020 CWC R Jonkman PCF 1475
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9.23.13.7: Adjustments to braced wall lengths

February 21 2020 CWC R Jonkman PCF 1475
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9.23.13.7: Adjustments to braced wall lengths

Adjust required wall length to 
accommodate:

• Omitted interior gypsum (ie
unfinished sections of the 
building)

• Intermittent sheathed

• Long narrow aspect ratio

February 21 2020 CWC R Jonkman PCF 1475
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Adjustment to braced wall length where 
gypsum wall board is omitted

Where interior gypsum board 
not installed (garages, crawl 
spaces, attic spaces…

… increase 
blocked wall length by 1.2, and 
unblocked wall length by 1.4

February 21 2020 CWC R Jonkman PCF 1475
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Adjustment to braced wall lengths where intermittently 
sheathed

Intermittent sheathing:  15%
more braced wall length

Continuous sheathing:  
default

February 21 2020 CWC R Jonkman PCF 1475
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9.23.13.8.1 Cripple walls

Consider the cripple wall an additional storey or designed as 
Part 4 unless conform with exceptions in (2) or (3) (next slide)

February 21 2020 CWC R Jonkman PCF 1475
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9.23.13.8.1 
Cripple walls
(and weak 
storeys)

February 21 2020 CWC R Jonkman PCF 1475
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9.23.13.8.1 Cripple Walls

Cripple wall  bracing 
same construction as 
above  20% more length.

Low seismic (Smax ≤ 0.60)  
6m length, 1.2m high 

High seismic (Smax > 0.60) 
5m length, 0.35m high

February 21 2020 CWC R Jonkman PCF 1475



7
4

9.23.13.9.1 Cripple walls in stepped foundations

If the cripple wall top plate (ie. sill of adjacent concrete wall) is 
fastened sufficiently anchored, the stepped wood wall is exempt 
from the cripple wall provisions in previous article

February 21 2020 CWC R Jonkman PCF 1475
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9.23.13.10. Stepped Foundations

February 21 2020 CWC R Jonkman PCF 1475
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Using the wind and seismic provisions in 
PCF 1475

Example:  Vancouver,  site class C (soil, for seismic) 

February 21 2020 CWC R Jonkman PCF 1475
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Smax lookup table based on location and Site Class

February 21 2020 CWC R Jonkman PCF 1475
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Example: Vancouver, Site Class C

February 21 2020 CWC R Jonkman PCF 1475
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HWP (q 1/50)

February 21 2020 CWC R Jonkman PCF 1475
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HWP (q 1/50)

February 21 2020 CWC R Jonkman PCF 1475
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Site parameters for Vancouver – Site Class C
2-storey

Smax

A B C D E

0.49 0.51 0.82 1.17 1.29

HWP (q 1/50)

0.45 kPa

February 21 2020 CWC R Jonkman PCF 1475
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Table 
9.23.3.5-x :

Sheathing, 
fastening, 
anchorage

February 21 2020 CWC R Jonkman PCF 1475



8
4

Table 
9.23.3.5-x :

Sheathing, 
fastening, 
anchorage

February 21 2020 CWC R Jonkman PCF 1475
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Table 
9.23.3.5-x :

Sheathing, 
fastening, 
anchorage

February 21 2020 CWC R Jonkman PCF 1475
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Site parameters for Vancouver – Site class C
2-storey

Smax

A B C D E

0.49 0.51 0.82 1.17 1.29

HWP (q 1/50)

0.45 kPa

• 11mm (7/16”) wood sheathing
• Blocked at panel edges
• 150mm (6”) o.c. nail spacing
• 15.9mm (5/8”) ø anchor bolts at 1.4m (4’-6”) o.c.

February 21 2020 CWC R Jonkman PCF 1475
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Site parameters for Vancouver – 2-storey
Site class UNKNOWN (usually C or E)

Smax

A B C D E

0.49 0.51 0.82 1.17 1.29

HWP (q 1/50)

0.45 kPa

February 21 2020 CWC R Jonkman PCF 1475
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Smax

A B C D E

0.49 0.51 0.82 1.17 1.29

HWP (q 1/50)

0.45 kPa

• 11mm (7/16”) wood sheathing
• Blocked at panel edges
• 100mm (4”) o.c. nail spacing
• 15.9mm (5/8”) ø anchor bolts at 0.9m (3’-0”) o.c.

Site parameters for Vancouver – 2-storey
Site class UNKNOWN

February 21 2020 CWC R Jonkman PCF 1475
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What does this look like across Canada?

Gypsum-sheathed exterior braced walls in bungalows (supporting roof 
only) are permitted almost everywhere in Canada’s high wind locations 
(up to HWP of 0.90 kPa) but not in high seismic areas where Smax is 
greater than 0.5).

Gypsum-sheathed exterior braced walls not permitted in three-storey
(supporting two floors and a roof).

Table shows locations where permitted in two-storey buildings.

February 21 2020 CWC R Jonkman PCF 1475
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Number of code locations per wind category

Wind 
Braced 
walls

HWP ≤ 
0.35

HWP ≤ 
0.40

HWP ≤ 
0.55

HWP ≤ 
0.65

HWP ≤ 
0.70

HWP ≤ 
0.75

HWP ≤ 
0.90

HWP ≤ 
1.20

Location North Bay
Sherbrooke

Kamloops
Prince George
Guelph

Vancouver
Ottawa Calgary
Montreal Toronto

Victoria
Halifax

Tofino Port Hawkesbury St. John’s

St. Anthony

Resolution Island

Cowley

Number of 
code-cites 136 151 322 43 7 9 7 3
2-storey GWB
permitted? Yes Yes No No No No No No

February 21 2020 CWC R Jonkman PCF 1475
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Number of code locations per seismic category

Seismic 
Braced walls

Smax ≤ 0.2 Smax ≤ 0.4 Smax ≤ 0.5 Smax ≤ 1.0 Smax ≤ 1.4 Smax ≤ 1.8 Smax ≤ 2.4 Smax ≤ 2.6

Location + 
Site Class

Toronto A,B
Calgary, Halifax A-C
Edmonton A-E

Toronto C-E
Ottawa A,B
Montreal A,B
Calgary, Halifax D,E

Ottawa C
Vancouver A

Ottawa D,E
Montreal C-E
Vancouver B,C
Victoria A,B

Vancouver D,E Destruction Bay A
Victoria C

Destruction Bay B,E
Victoria D,E

Queen Charlotte E

Destruction Bay C,D 
>2.6

Number of 
code-cites 126 304 43 151 25 11 17 1
2-storey GWB
permitted?

Exempt Yes Yes No No No No No

February 21 2020 CWC R Jonkman PCF 1475
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What is missing?

Alberta-specific ladder sills

February 21 2020 CWC R Jonkman PCF 1475
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What is missing?

Diagonal bracing (commonly used in Maritime province(s).

February 21 2020 CWC R Jonkman PCF 1475
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Ottawa single family

February 21 2020 CWC R Jonkman PCF 1475
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Ottawa duplex

February 21 2020 CWC R Jonkman PCF 1475
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Case study:  Guildcrest Homes

February 21 2020 CWC R Jonkman PCF 1475
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Case study:  Guildcrest Homes

Less than 10.6m, ok for wind 
<0.9kPa and seismic <1.0, 

February 21 2020 CWC R Jonkman PCF 1475
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SHEAR

WALLS

CONNECTIONS

SIZER

Coming soon:  
BRACED WALL CALCULATOR 
for Part 9 design

February 21 2020 CWC R Jonkman PCF 1475
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CWC – Braced Wall Calculator  (beta version)

Step by step instructions

Step 0: Set default values

Step 1: Import CAD drawing

Step 2: Create building footprint

Step 3: Building levels

Step 4: Create walls

Step 5: Edit walls

Step 6: Create openings

Step 7: Extend walls upwards

Step 8: Variations on individual levels

Step 9: Create roof

Step 10: View or print design results 

February 21 2020 CWC R Jonkman PCF 1475
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Braced wall calculator steps

February 21 2020 CWC R Jonkman PCF 1475
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Step 2: Create building footprint

February 21 2020 CWC R Jonkman PCF 1475
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Step 2: Create building footprint

February 21 2020 CWC R Jonkman PCF 1475
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Step 3: Building levels

February 21 2020 CWC R Jonkman PCF 1475
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Step 3: Building levels

February 21 2020 CWC R Jonkman PCF 1475
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Step 4: Create walls

Legend of codes prompts 
designer how to resolve 
issues.

February 21 2020 CWC R Jonkman PCF 1475
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Step 4: Create walls

Adding interior braced wall band eliminates the orange 
shading warning.  There are now sufficiently spaced bands.

February 21 2020 CWC R Jonkman PCF 1475
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Step 6: Create openings

February 21 2020 CWC R Jonkman PCF 1475
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Step 5: Edit walls

Walls with 
inadequate 
framing 
type are 
shown in 
red and 
regions 
requiring 
framing 
changes 
shaded in 
red.

February 21 2020 CWC R Jonkman PCF 1475
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Step 5: Edit walls

Select one or more walls, and change properties

February 21 2020 CWC R Jonkman PCF 1475
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Step 5: Edit walls
Sufficient 
braced wall 
panel lengths 
and sufficient 
wall type 
(strength).

Walls with 
inadequate 
framing type 
and regions 
requiring 
framing 
changes 
shaded red.
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Step 5: Edit walls
Insufficient 
braced wall 
panel lengths 
even though 
sufficient wall 
type 
(strength).

February 21 2020 CWC R Jonkman PCF 1475



1
2

0

Step 5: Edit walls
Sufficient
braced wall 
panel lengths 
and sufficient 
wall type 
(strength).

February 21 2020 CWC R Jonkman PCF 1475



1
2

1

Step 9: Create roof (informational only)
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Elevation view showing openings

February 21 2020 CWC R Jonkman PCF 1475



1
2

3

Report:
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Report:  Sheathing and framing schedule
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Next steps

The Joint Task Group reporting to SC HSB and SC ED will be reviewing 
every public review comment.  

The code process allows technical revisions, if they can be justified (to 
EC and PTPACC) “not to cause further adverse reaction”.  Modifications 
that address these public review comments and that will not cause 
further adverse reaction can still be made and recommended for 
inclusion in the 2020 NBC.
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Questions?

Contact Liz Wynder

Technical Advisor, Codes & Standards

CHBA National

liz.wynder@chba.ca
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