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Disclaimer

Information presented today does not directly represent the opinions of the Building
Officials Association of BC (BOABC)). This presentation is conceptual and for informal
educational purposes only. The presenter and Association takes no responsibility for
application of any concepts or interpretations in this presentation to specific projects. The
slides must not be considered complete or exhaustive. Code provisions have been generally
represented and may not reflect all exceptions.
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Welcome!

Today's Session:
Recap

Example 1
Example 2
Resources




Subsection 9.23.13 Framework RECAP+

Part 9: <600m2 building area
<3 storeys
Group C, D, E and F2/3 occupancies

Housing and Small Buildings

Generally comprised of lumber frames of small
repetitive structural members @ <2ft o.c and clad,
sheathed or braced on one side

Section 9.23:
Wood-Frame Construction

Subsection 9.23.13:
Bracing to Resist Lateral
Loads due to Wind and
Earthquake
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Subsection 9.23.13 Framework RECAP+

9.23.13.1 9.23.13.4
9.03.13.2 Co‘ie. Pat:‘;’,"ﬁﬁ:”d e [BlEs » 9.23.13.5
9.23.13.3 rigser ro 9.23.13.6

Relaxations, 9.23.13.8
9.23.13.7 Methods of Exemptions and » 9.23.13.9

9.23.13.11 Calculation Tl O 9.23.13.10




Subsection 9.23.13 Framework RECAP+

Box 1: Code Pathways and Trigger Points

Compliance with 9.23.13
for Part 9 Buildings

Engineered Design

Prescriptive Design (Part 9 Lateral Bracing)

Part 4 Design

A CWC Guide

( Calculation Method |,

Simplified Approach

Alternative Method

Table Method




Subsection 9.23.13 Framework RECAP+

Box 1: Code Pathways and Trigger Points

Prescriptive Design (Part 9 Lateral Bracing)

The Calculation Method (Tables)

Site Classis A, B, C, D, E or Unknown (not F)

Smax no greater than 2.6 (2.52)

Simplified

| Calculation Method Approach

HWP (1/50) no greater than 1.2kPa (0.72kPa)

Table Method

Alternative Method

Roof Snow Load no greater than 6kP:




Subsection 9.23.13 Framework RECAP+

Box 3: Methods of Calculation

Prescriptive Design (Part 9 Lateral Bracing)

Calculation Method
(9.23.13.7)

Simplified Approach
(9.23.13.11)

Table Method
(9.23.13.7A-D)

Alternative Method
(A-9.23.13.7)

Relaxations,
Exemptions and
Trade-Offs




Overview of the Desigh Process RECAP+

Conceptualize: Calculate: Locate:

Braced Wall Band Required Bracing Braced Wall Panels
Plan Length on Plan
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Overview of the Design Process RECAP+

Step 2: Calculate the Required Bracing Length

Combine an understanding

of Design Inputs

1 3

Process through a
Method of Calculation

=)

@

Site Details
* Site Specific and Regional Climate Data
* Site Specific and Regional Seismic Hazard

Building Design Details

* Dimensions

* Weight of Construction

* Methods of Construction

Braced Wall Band Plan Details
* Number of Bands
* Average Spacing of Bands
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Methods of Calculation: Overview

The Calculation Method (Tables and Alternative), and
The Simplified Approach

The goal with any method of calculation is to determine the
total amount of linear bracing (ie Panel) length required; E

* within a specific Band,
* o0n a specific Storey for Bracing,

* within a specific Building,

* built at a specific Site/Location E

Understand the

Understand the
Site

Building

Understand the

Braced Wall Band
Plan




Methods of Calculation: Overview

Understand the Site

* Location
* Regional Wind Loads
* Regional Seismic Loads

* Regional Snow Loads

e Site
* Site-specific effects on Wind Loads

* Site-specific effects on Seismic
Loads

* Site-specific effects on Snow Loads

All of these have an affect on the amount
bracing required in a Band

All are environmental related aspects
that are dependent on site and location

Designers have no control over these
aspects (or only a little)
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Methods of Calculation: Overview

Understand the Building

* Size of Building
* Number of Storeys for Bracing

* Building Plan Dimensions for each Storey for
Bracing

* Maximum Roof Height on uppermost Storey for
Bracing

 Construction of Building
 Weight of Construction

* Proposed Reference Framing Type (of Band being
calculated)

* Interior/Reverse Gypsum Board installation

 |sthe Band Continuously Sheathed

All of these have an affect on the
amount bracing required in a
Band

All design related aspects that
are dependent on choices of the
designer

Designers have control over all
these aspects
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Methods of Calculation: Overview

Understand the Braced Wall Band Plan

 Location of the Band being calculated
* Storey for Bracing
* Orthogonal Direction

 Contextto other Bands in same Storey for Bracing and Orthogonal Direction
* Number of Bands

* Average Spacing of Bands
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Calculation Method (Tables) Overview

Calculation Summary

Adjusted Length - Unadjusted Length x Factors

Total amount of The Code Tables Construction and
bracing length bracing length for a mathematical Factors
required for a Band, Band, on a specific that increase or
on a specific Storey Storey for Bracing, decrease the
for Bracing, for your for based on the Unadjusted Length.
specific building code reference Factors change
design building. depending on your
specific building type,
size and location




Calculation Method (Tables) Overview

Calculation Summary for Wind

3) For resistance to wind pressure, the minimum total length of braced wall panels in
each braced wall band, L,,, shall be determined by applying the adjustment factors

provided in Table 9.23.13.7.-B to the unadjusted minimum total braced wall panel length
Luw provided in Table 9.23.13.7.-A using the following equation:

Kuxp Krmi KWspacing KWnumber ng,rp Kshear_h = mein

Source: BC Building Code 2024

hdsedtongn | (| YO raco
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Calculation Method (Tables) Overview

Calculation Summary for Earthquake

4) For resistance to seismic forces, the minimum total length of braced wall panels in
each braced wall band, Ls, shall be determined by applying the adjustment factors
provided in Table 9.23.13.7.-D to the unadjusted minimum total braced wall panel length,
Lus, provided in Table 9.23.13.7.-C using the following equation:

weight mew Kﬂspacing Kﬂnumber Kg}?p K—sheath :

Source: BC Building Code 2024

ErErml—a I - G
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Calculation Method (Tables) Overview

Calculation Summary Code Table References

Adjusted Length Unadjusted Length Factors
[ ]

bracing length

on a specific Storey
specific building

design Table 9.23.13.7.-C Table 9.23.13.7.-D




Calculation Method (Tables) Overview

Calculation Summary Required Inputs

ind T R—

- Hourly Wind Pressure (1/50) Smax (Location and Site Class)
Unadjusted . .
Length Reference Framing Type Reference Framing Type
Storey for Bracing Storey for Bracing
Building Dimension Parallel to Band
Exposure Weight of Construction
Factors : :
Eave-to-Ridge Height Roof Snow Load
Average Spacing of Bands Average Spacing of Bands
Number of Bands Number of Bands
Interior/Reverse Gypsum Interior/Reverse Gypsum
Sheathing Continuity Sheathing Continuity
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Calculation Method (Tables) Overview

Unadjusted Length for Wind

Table 9.23.13.7.-A
Unadjusted Minimum Total Braced Wall Panel Lengths for Wind
Forming Part of Sentence 9.23.13.7.(3)

Wind Unadjusted Minimum Total Braced Wall Panel Length for Wind, Luw, m (1)

Diagonal- Lumber-

‘ -Sheathed Frami
U na dJ u Ste d Le n gt h Sheathed Framing Type GYPSLI!"I'-I Shei £ Wood-sheathed Framing Type ( with
. Type (with gypsum board on
(with gypsum board on g gypsum board on opposite side) (2)
e side) @ only one side) @ (3
oppos
Table 9.23.13.7.-A
GWB- | GWB- | GWB- | GWB- | WSP- | WSP- | WSP- | WSP-  WSP-
HWP | Storey DWB

A B C D A B Cc D E

Reference Framing Type

Storey for Bracing

Source: BC Building Code 2024
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Calculation Method (Tables) Overview

Unadjusted Length for Earthquake

Table 9.23.13.7-C
Adjustment Factors for the Determination of Minimum Total Braced Wall Panel Lengths for Wind
Forming Part of Sentence 9.23.13.7.(4)

Unadjusted Minimum Total Braced Wall Panel Length for Seismic Forces, Lys, m @

Unadjusted Length Diagonal-
i Lumber-
Building
Plan Sheathed
Tabl.e 9.23.1 3.7.'C Dimension Framing
Parallel 1o Type Gypsum-Sheathed Framing Type (with | Wood-Sheathed Framing Type (with
Smax Storey - (with gypsum board on only one side) ) # | gypsum board on opposite side) (%
way | PPR0
Band, | *°*" .
Lwl,m | CPPOs!
side) @)

WSP- | WSP- | WSP- | WSP- | WSP

-(Location and Site Class) WE|GWEA (GBS | BWBC1GWED A 18 | [o |E

Reference Framing Type

; 0.35 0.28 0.19 0.10
. 0.15 115 0 5 0, 0 0.12 011 0.10
Storey for Bracing Uhadfdsted”] eng‘rh (fn)
0.20 15 0.87 0.65 0.53 0.35 0.18 0.16 0.15 0.13
0.24 1.81 1.05 0.78 0.64 0.43 0.23 0.20 0.18 0.16

0.95 0.77 0.51 0.27

Source: BC Building Code 2024




Example House (Simple)

Overview

Front




Example House (Simple)

Overview

Back




Example House (Simple)

Understand the Site
Snow Hourly
Design Temperature One Load, Wind
Degree- | 15 | |, Ann. | Driving | KPa. 1/ | Pressures,
; . 50 kPa
HWP (1750) N | o oo | | | || o | e
m ow n, n pn., ssures,
January July 2.5% 18°C mm 1/50, mm mm Pa, 1/5
mm s. | s 1 1
2.5% | 1% | Dry | Wet 10 | 50
Source: BC Building Code 2024
Table C-3 (continued)
Smax According to Site Class
A B C D E
Roof Snow Load _ Source: BC Building Code 2024
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Example House (Simple)

Understand the Site
Location Nanaimo Table C-2 (continued)
Snow Hourly
Design Temperature Load, Wind
Degree- | 15 ‘;: . Ann. | Driving | KPa. 1/ | Pressures,
. : 50 kPa
HWP (1750) N | o o | | | | Yot | | s
m ow n, n pn., ssures,
Janvary | Juy25% | jeee | mm | O | ™M mm | Pa 15
mm s. | s 1/ 1/
25% | 1% | Dry | wet 10 | 50
: °c |c|°Cc|°C
Nanaimo 15 -6 -8 27 19 ‘ 2920 10 ‘ 2h] 1000 11 1050 200 2.1 | 0.4 0.38 | 0.48
. Source: BC Building Code 2024
Site Class
Table C-3 (continued)
S Smax According to Site Class
max Province and Location Smax for Unknown Site Class
A B c D E
Roof Snhow Load _ Nanaimo 155 0571 |07 |115 |15 155
Source: BC Building Code 2024
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Example House (Simple)

Understand the Site
Location Nanaimo Table C-2 (continued)
Snow Hourly
Design Temperature Load, Wind
Degree- | 15 ‘;:: . Ann. | Driving | KPa. 1/ | Pressures,
. - 50 kPa
HWP (1/50) 0.48 | o 2 || | | |
m ow n, n pn., ssures,
January | July2.5% | ygec | mm | V0| ™ mm | Pa1/5
mm s. | s 1/ 1/
25% | 1% | Dry | Wet 10 | 50
: °c |c|°c|°C
Nanaimo 5 6 -8 | 27 | 19 ‘ 2920 | 10 ‘ g1 | 1000 11 1050 200 |21 |04 038 048
. Source: BC Building Code 2024
Site Class
Table C-3 (continued)
S Smax According to Site Class
max Province and Location Smax for Unknown Site Class
A B e D E
Roof Snow Load _ Nanaimo 155 0571 |07 |115 |15 155
Source: BC Building Code 2024
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Example House (Simple)

Understand the Site
Location Nanaimo Table C-2 (continued)
Snow Hourly
Design Temperature Load, Wind
Degree- | 15 ﬁ: . Ann. | Driving | KPa. 1/ | Pressures,
) : 50 kPa
HWP ( 1/ 50) 0.48 Provinceand | Elev,, Days | Min. | | i | Moist | Tot. | RainWind
Location m Jan Juy2se | Beow [ Rain |t | Index | Pen., | Pressures,
vary ye 18°C mm ' mm Pa, 1/5
mm s. | s 1 1/
25% | 1% | Dry | Wet 10 | 50
Nanaimo 15 6 8|27 19 ‘ 2920 10 ‘ 91 | 1000 11 | 1050 200 2.1 |04 0.38 | 0.48
. Source: BC Building Code 2024
Table C-3 (continued)
Smax According to Site Class
S max _ Province and Location Smax for Unknown Site Class
A B C D E
Roof Snow Load 1.555 Nanaimo 155 0571 |07 |115 |15 | 155
Source: BC Building Code 2024
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Example House (Simple)

Understand the Site
Location Nanaimo Table C-2 (continued)
Snow Hourly
Design Temperature Load, Wind
Degree- | 15 x A Ann. Driving | KPa 1/ | Pressures,
. : 50 kPa
HWP ( 1/ 50) 0.48 Province and | Elev., Days | Min. | | i | Moist | Tot. | RainWind
Location m Jan sy 255 | Below | Rain ||| index | Ppn. | Pressures,
vary ye 18°C mm ' mm Pa, 1/5
mm s. | s 1 1/
25% | 1% | Dry | Wet 10 | 50
Nanaimo 5 6 | -8 27| 19 ‘ 2020 | 10 ‘ 91 [1000 11 | 1050 200 2104 038|048
. Source: BC Building Code 2024
Site Class Unknown
Table C-3 (continued)
Smax According to Site Class
S max _ Province and Location Smax for Unknown Site Class
A B e D E
Roof Snhow Load 1.55 Nanaimo 155 0571 |07 |115 |15 | 155
Source: BC Building Code 2024
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Example House (Simple)

Understand the Site
Location Nanaimo Table C-2 (continued)
Snow Hourly
Design Temperature One Load, Wind
Degree- 15 Day Ann Ann. Driving kPa, 1/ | Pressures,
) ! . 50 kPa
HWP ( 1/5 O) 0.48 Prowme and | Elev., Days Ml-n. Rain, | Rain, Moist. | Tot. | RainWind
Location m Jan July 2.5% Below Rain, 1/50 mm Index F'pﬁ., Pressures,
vary ye 18°C mm ' mm Pa, 1/5
mm s. | s 1 1/
25% | 1% | Dry | Wet 10 | 50
Nanaimo 15 6 8 | 27 19 | 2920 10 ‘ 91 | 1000 11 | 1050 200 2.1 |04 0.38 | 0.48
S |te C l.a Ss U n kn own Source: BC Building Code 2024
Table C-3 (continued)
Smax According to Site Class
Smax 1.95 Province and Location Smax for Unknown Site Class
A B C D E
Roof Snhow Load 1.555 Nanaimo 155 0571 |07 |115 |15 155
Source: BC Building Code 2024
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Example House (Simple)

Understand the Site
Location Nanaimo 2 -
Ly
5
HWP (1/50) 0.48 -
Terrain Rough .Fnu'_rih_ St
Site Class Unknown k
Buy, Lcw rﬂﬂda il el
'LI:H.L WES n"":..l _
r'h ckiitio |'r :
Smax 1.55 .
Fifth'St ==
Roof Snow Load 1.555
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Example House (Simple)

Understand the Building

Building Plan Dimensions

10m
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Example House (Simple)

Understand the Building

Storeys for Bracing and Eave-to-Ridge Height

Roof Only (R)

33




Example House (Simple)

Understand the Building

Building Dimensions:

- 10m (Horizontal Axis)
- 8m (Vertical Axis)

- 1.5m (Eave-to-Ridge)

Normal weight Construction

Slab on Grade

1 Storey for Bracing

Lowest wood-framed walls support no floors

Continuously Sheathed

All Bands are WSP-A with interior gypsum board
installed

34




Example House (Simple)

Understand the Braced Wall Band Plan

Band ID and Average Band Spacing

Storey supporting Roof Only (R)

Along Vertical Axis (Bands labelled A, B C...)

Distance between c/l furthest Bands: 7.5m
Number of Bands: 2

Number of Spacings: 1

Average Spacing: 7.5m

Along Horizontal Axis (Bands labelled 1, 2, 3...)

Distance between c/l furthest Bands: 9.5m
Number of Bands: 2

Number of Spacings: 1

Average Spacing: 9.5m

7.5m

Roof Only
(R)

9.5m
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Example House (Simple)

Calculate for Wind

- Unadjuste Factors = Adjusted
Length KW)exp Q<& K(Wjroof &X§ K(Wjspac QX8 KW)num &x&  Kgyp <& Ksheath ' Length

B =
Roof Only
* Identify Band for specific Storey for i (R)
Bracing, Orthogonal Direction and '
relationship to other Bands
A
1 2

9.5m B 36




Example House (Simple)

- Unadjuste Factors Adjusted
Length KW)exp Q<& K(Wjroof &X§ K(Wjspac QX8 KW)num &x&  Kgyp <& Ksheath = Length
Table 9.23.13.7.-A (continued)
Unadjusted Minimum Total Braced Wail Panef Length for Wind, Luw, m ()
Diagonal- Lumber- ;
Sheathed Framing Type Gypsun"‘l-Shealhed Hming Wood-sheathed Framing Type ( with
{with gypsum board on Ty . Gy o Lo ite side) (&)
1 (2) (3) gypsum board on opposite side)
oppokine:side) & only one side)
. GWB- | GWB- | GWB- | GWB- | WSP- | WSP- | WSP- | WSP- | WSP-
 HWP (1/50). 0.48 . . HWP | Storey DWB r B |8 B & B |8 |l§ &
* Bandis on Storey for Bracing with |
walls supporting Roof Only (R)
i . 1.08 584 |3.18 |2.36 1.90 190 |1.00 |0.87 0.79 0.72
» Reference Framing Type is WSP-A ﬁ@
04 <
HWP 2.22 11.25 | 6.54 |4.85 3.92 3.92 (2.06 | 179 1.63 1.47
O

Source: BC Building Code 2024 37




Example House (Simple)

Calculate for Wind

- Unadjuste Factors = Adjusted
Length KW)exp Q<& K(Wjroof &X§ K(Wjspac QX8 KW)num &x&  Kgyp <& Ksheath ' Length

Table 9.23.13.7-B
Adjustment Factors for the Determination of Minimum Total Braced Wall Panel Lengths for Wind
Forming Part of Sentence 9.23.13.7.(3)

Adjustment
Symbol Description Storey Condition !
Factor
All storeys
All storeysin 1
 Terrain is rough ;jﬁ;ﬁ; o
All storeysin 2 Rough .
Kexp (1) | Wind exposure: apply factor to all storeys in both directions terrain
- storey Open terrain 140
building
All storeysin 3 1.48
— storey
building
Source: BC Building Code 2024
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Example House (Simple)

Calculate for Wind

- Unadjuste Factors = Adjusted
Length KW)exp Q<& K(Wjroof &X§ K(Wjspac QX8 KW)num &x&  Kgyp <& Ksheath ' Length
S [ R

Table 9.23.13.7-B
Adjustment Factors for the Determination of Minimum Total Braced Wall Panel Lengths for Wind
Forming Part of Sentence 9.23.13.7.(3)

Adjustment
bol Description Store Condition :
Sym 4
Factor
<15m 0.52
. . Storey 3.0m 1.00
- - Roof eave-to-ridge height: apply factor separately to each storey | supporting roof 45m 158
. e . .

Eave-to-Ridge height only 6.0m 1.99
IS 1.5m Storey <15m 0.79
Kroof () supporting roof jg : :gg
and 1 floor 6.0m 147
1.5m 0.87

Storey =
supporting roof 32 m :?g
and 2 floors 6.0 m 1.31

Source: BC Building Code 2024 59




Example House (Simple)

- Unadjuste Factors = Adjusted
Length KW)exp Q<& K(Wjroof &X§ K(Wjspac QX8 KW)num &x&  Kgyp <& Ksheath ' Length
- 1.90 1 0.52 0.99 1.00

For this Orthogonal Direction Table 9.23.13.7-B
o ; ; Adjustment Factors for the Determination of Minimum Total Braced Wall Panel Lengths for Wind
Average Spacmg Is 7.5m Forming Part of Sentence 9.23.13.7.(3)

* Number of Bandsis 2 Adjustment
Symbol Description Storey Condition
. Factor
g]- . 3.8m 0.51
Kwspacing | Braced wall band spacing: apply factor to all braced wall Anv store 76 m 1.00
(2) (3) @) | panels per building plan direction y 4 10.6 m 135
Roof Only 15 m (9 1.86
7.5m e
' 2 1.00
Kiinumbe Number of parallel braced wall bands: apply factor to all braced Anv store 3 128
TS wall panels per building plan direction y y 4 1.38
Lo 2 5 1.43
A R — Jl
: .' Source: BC Building Code 2024

i_ 9.5m - T 40




Example House (Simple)

Calculate for Wind

- Unadjuste Factors = Adjusted
Length KW)exp Q<& K(Wjroof &X§ K(Wjspac QX8 KW)num &x&  Kgyp <& Ksheath ' Length

1.90 1 0.52 0.99 1 1 1

Table 9.23.13.7-B
Adjustment Factors for the Determination of Minimum Total Braced Wall Panel Lengths for Wind
Forming Part of Sentence 9.23.13.7.(3)

Adjustment
Symbol Description Storey Condition )
Factor
* Interior/Reverse Gypsum 'D"stjr::'e;
i Interior gypsum board: apply factor in accordance with whether mitect, 1.00
boa I’(:'i installed Kayp gypsum board is installed or ommited on interior side of braced | Any storey E;?nciﬁgiiwa” 1.20
* Continuously sheathed wall panels unblocked | 40
wall
Continuously
Intermittent braced wall panels: apply factor in accordance with sheathed 1.00
Keheath continuity of sheathing within braced wall band Any storey Intermittently = 1.15
sheathed
Source: BC Building Code 2024
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Example House (Simple)

- Unadjuste Factors = Adjusted
Length KW)exp Q<& K(Wjroof &X§ K(Wjspac QX8 KW)num &x&  Kgyp <& Ksheath ' Length
- 1.90 1 0.52 0.99 1 1 1 0.978

3) For resistance to wind pressure, the minimum total length of braced wall panels in
each braced wall band, L,,, shall be determined by applying the adjustment factors
provided in Table 9.23.13.7.-B to the unadjusted minimum total braced wall panel length
Luw provided in Table 9.23.13.7.-A using the following equation:

Lw = Luw Kexp Krrmf KWspacing KWnumber Kg}fp Kshear_h 2 BWPmin

Source: BC Building Code 2024
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Example House (Simple)

Calculate for Wind

Unadjuste Factors = Adjusted
Length KW)exp Q<& K(Wjroof &X§ K(Wjspac QX8 KW)num &x&  Kgyp <& Ksheath ' Length
1.90 1 0.52 0.99 1 1 1 0.978
1.90 1 0.52 0.99 1 1 1 0.978
1.90 1 0.52 1.22 1 1 1 1.205
1.90 1 0.52 1.22 1 1 1 1.205
For this Orthogonal Direction « Srmcod wall band ot wal ?'ﬁﬁm 0.51
. . acin ina: em .
* Average Spacingis 9.5m {zﬁgl {|4)g p;??ﬁs pu:? bﬁi?dingszﬁndgir:gt?;ifamm el braced e Any storey 10.6 m :.gg
* Number of Bandsis 2 15m ) 1.86
Source: BC Building Code 2024
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Example House (Simple)

=ENeRIDE | Unadjuste Table 9.23.13.7-C
: Adjustment Factors for the Determination of Minimum Total Braced Wall Panel Lengths for Wind
Length K(S)weight 2’& K(S)snow 2’& K(S) Forming Part of Sentence 9.23.13.7.(4)
R-A 2.349
Unadjusted Minimum Total Braced Wall Panel Length for Seismic Forces, Lys, m 1) ()
Diagonal-
e Smaxis 1.55 Building ;‘::‘:;
Al
. . . Plan
 Bandis on Storey for Bracing supporting Roof Only (R) Dimension | M
. . . . . Type Gypsum-Sheathed Framing Type (with | Wood-Sheathed Framing Type (with
* Building Plan Dimension Parallel to Band is 10m s Storey | ARl AP A
. . max Braced gypsum board on only one side) @) @ gypsum board on opposite side) @3
* Reference Framing Type is WSP-A war | ST
v Band, | ::
=1 L'Wl, m Ppos
side) (3
_C. | DWB  GWB-A GWB-B GWBC GWBD || o | or| WP WSP-[WSP-
A B c D E
3.1 0.50 DR(1.89) -2,19 163 -1.32 0.88 'I]AB 0.40 '0,3? 0.33
6.1 0.86 DR(3.25) | 3.78 2.80 2.28 152 0.80 0.89 0.63 0.57
12< 9.1 122 DR{4.61) | 5.36 3.67 3.23 2.18 113 0.89 0.90 0.81 .
Smax :
=16 ﬁ@ 12.2 159 12.03 6.99 5.18 422 2.81 148 [120 | 147 1.06
i 15.2 195 14.51 8.43 6.25 5.09 345 181 158 144 130
E 183 2.33 1757 10.20 757 6.16 aMn 2.16 188 171 154
: 10m
Source: BC Building Co4ci€> 2024




Example House (Simple)

E[eRIDN | Unadjuste Factors — Adjusted
Length K(S)weight & K(S)snow & K(S)spac x5 K(S)num Q&  Kgyp Q& Ksheath ' Length

2.349 1

R-A

Table 9.23.13.7-D
Adjustment Factors for the Determination of Minimum Total Braced Wall Panel Lengths for Seismic
Forces
Forming Part of Sentence 9.23.13.7.(4)

* Normalweight Adjustment
orma e 8 Symbol | Description Storey Condition ]
Construction Factor

Normal-weight construction Any storey Any Ly 1.0

Source: BC Building Code 2024
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Example House (Simple)
cacuatefor eathauae |

E[eRIDN | Unadjuste Factors Adjusted
Length K(S)weight & K(S)snow & K(S)spac x5 K(S)num Q&  Kgyp Q& Ksheath = Length
R-A 2.349 1 1
Table 9.23.13.7.-D (continued)
Adjustment
Symbol | Description Storey Condition jusime
* Roof Snow Load is Factor
1.55kPa Stone veneer cladding perpendicular to the braced wall < 2kPa 1.00
« Bandis on Storey band, 2 storey height, fully clad: Apply factor corresonding r
. to depth Lwl in the direction of the braced wall band for 3 kPa 120
for Bracing : - -
. A 4 kPa 1.40
with walls sy e —
. Ny 5 kPa 160
supporting Roof Kanow 4 | l.
nly (R -
Only (R) | Storey
Hr ey supporting roof | g kPa 1.80
I I only
one or two building face(s). —

Source: BC Building Code 2024 87




Example House (Simple)
catcuatefor Farthquake |

=ENR[PR | Unadjuste Factors Adjusted
Length K(S)weight & K(S)snow & K(S)spac x5 K(S)num Q&  Kgyp Q& Ksheath = Length
R-A 2.349 1 1 0.99 1
For this Orthogonal Direction Table 9.23.13.7.-D (continued)
. o —
Average Spacing |§ 7.5m Symbol | Description Storey Congition | Adiustme
e Number of Bandsis 2 Factor
3.8m 0.60
E Ksspacing | Braced wall band spacing: apply factor to all braced wall store 76m 1.00
(5) (8) panels per building plan direction Any Y 106 m 1.35
Roof Only 15 m (7 1.90
7.5 ®)
.5m 2 1.00
Number of parallel braced wall bands: apply factor to all 3 133
Ksnumber | 1yraced wall panels per building plan direction Any storey 4 150
A .
=5 1.60
Source: BC Building Code 2024
9.5m
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Example House (Simple)

E[eRIDN | Unadjuste Factors Adjusted
Length K(S)weight & K(S)snow & K(S)spac x5 K(S)num Q&  Kgyp Q& Ksheath = Length
R-A 2.349 1 1 0.99 1 1 1
Table 9.23.13.7.-D (continued)
j nt
Symbol | Description Storey Condition M’"s:me
Installed 1.00
Interior gypsum board: apply factor in accordance with gmi::;j’ I 1.20
* Interior/Reverse Gyp sum Kayp whether gypsum board is installed or ommitted on interior Any storey ockedwa
) side of braced wall panels Omitted,
board installed unblocked | 1.40
« Continuously sheathed wall
Continuously
braced wall | wood- 1.00
Intermittent braced wall panels: apply factor in accordance sheathed
Ksheatn with continuity of sheathing within braced wall band Any storey
Intermittently 115
sheathed ’
Source: BC Building Code 2024
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Example House (Simple)
cacuatefor eathauae |

E[eRIDN | Unadjuste Factors — Adjusted
Length K(S)weight & K(S)snow & K(S)spac x5 K(S)num Q&  Kgyp Q& Ksheath ' Length
R-A 2.349 1 1 0.99 1 1 1 2.326

4) For resistance to seismic forces, the minimum total length of braced wall panels in
each braced wall band, Ls, shall be determined by applying the adjustment factors
provided in Table 9.23.13.7.-D to the unadjusted minimum total braced wall panel length,
Lus, provided in Table 9.23.13.7.-C using the following equation:

Ls= Lus Kweig,ht Ksnow KSspacing KSnumber ngrp Kshealh 2 BWPnun

Source: BC Building Code 2024
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Example House (Simple)

E[eRIDN | Unadjuste Factors Adjusted
Length K(S)weight & K(S)snow & K(S)spac x5 K(S)num Q&  Kgyp Q& Ksheath Length
2.349 1 1 0.99 1 1 1 2.326
2.349 1 1 0.99 1 1 1 2.326
1.925 1 1 1.22 1 1 1 2.349
1.925 1 1 1.22 1 1 1 2.349
3.1 0.50 DR(1.89) 219 183 1.32 0.88 0.46 0.40 0.37 0.33
6.1 0.86 DR(3.25) 378 2.80 2.28 152 0.80 0.69 0.63 0.57
;2 < 9.1 122 DR(4.61) 5.36 367 323 216 113 0.99 0.90 0.81 .
sn;a: ﬁ 9 122 159 12.03 6.89 5.18 422 281 148 129 117 106 |
For this Orthogonal Direction 15.2 195 14.51 8.43 6.25 509 345 181 158 144 130
* Building Dimension || to : : “ — : —
Bandis 8m 3.8m 0.60
* Avera ge S pa Ci ng is9.5m Ksspacing | Braced wall band spacing: apply factor to all braced wall 0 76m 100
(5) (6) | panels per building plan direction Any storey 10.6 m 135
15m (7 1.90 50

Source: BC Building Code 2024




Example House (Simple)
| Wina/Earthquake Calcutation Comparison ]

Adjusted Length (m)

Band ID RFT _ Design Driver
WSP-A 0.978 2.326
WSP-A 0.978 2.326
WSP-A 1.205 2.349
WSP-A 1.205 2.349

* The BCBC requires the most restrictive design driver be
selected for total minimum bracing requirements for
each Band
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Example House (Simple)

Band ID RFT Bracing (m) 3) For resistance to wind pressure, the minimum total length of braced wall panels in
each braced wall band, L,,, shall be determined by applying the adjustment factors
WSP-A 2 396 provided in Table 9.23.13.7.-B to the unadjusted minimum total braced wall panel length
_ : Luw provided in Table 9.23.13.7.-A using the following equation:
Lw = Luw Kex Krmt’ KWS acin KWnumber K Ksheaﬂﬁ 2 BWPnun
WSP-A 2.326 i e >
4) For resistance to seismic forces, the minimum total length of braced wall panels in
WSP-A 2.349 each braced wall band, Ls, shall be determined by applying the adjustment factors
provided in Table 9.23.13.7.-D to the unadjusted minimum total braced wall panel length,
WSP-A 2.349 Lus, provided in Table 9.23.13.7.-C using the following equation:

Ls= Lus Kweig,ht K—lmow KSspacing KSﬂumber Kgyp K—sheath 2 BWPIrun
Source: BC Building Code 2024

* Final check - the minimum total bracing length is the
greater of the calculated adjusted length or the
minimum Panel length according to the Rules
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Example House (Simple)
|Total Length Allocation to Braced Wall BandPlen |

Band ID RFT Bracing (m)
WSP-A 2.326
WSP-A 2.326
WSP-A 2.349 ROO(L C)Dnly
WSP-A 2.349

* Minimum total bracing length is
allocated back onto Braced Wall
Band Plan
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Example House (Simple)

Band ID RFT Bracing (m)
WSP-A 2.326
WSP-A 2.326
R-1 WSP-A 2.349
R-2 WSP-A 2.349

* Total bracing length is allocated
through the sum of Panel lengths in
each Band. Panels are placed subject
to Rules on minimum lengths,
spacing etc

* Panels cannot be placed over
openings for windows/doors

Roof Only
(R)
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Example House (Not as Simple)

*Google Maps
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Example House (Not as Simple)

*Google Maps
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Example House (Not as Simple)

*Google Maps




Example House (Not as Simple)

Understand the Site
Snow Hourly
Design Temperature One Load, Wind
Degree- | 15 Ann. | Driving | KPa. 1/ | Pressures,
Location m January July 2.5% TBLO: F:::: 1/50, mm Index F:“p:'n’ P'::%:r'
mm s. | s 1 1/
25% | 1% | Dry | Wet 10 | 50
Table C-3 (continued)
S Smax According to Site Class
max Province and Location Smax for Unknown Site Class
A B C D E
ROOf SnOW Load _ Source: BC Building Code 2024
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Example House (Not as Simple)

Understand the Site
Location Kelowna Table C-2 (continued)
Snow Hourly
Design Temperature Load, Wind
Degree- | 15 | °° an Ann. | Driving | KPa. 1/ | Pressures,
iweso) | [ | e o | | || | 2|
m ow n, n pn., ssures,
Janvary | Juy25% | jeee | mm | O | ™M mm | Pa1/5
mm s. | s 1 1/
25% | 1% | Dry | Wet 10 | 50
Kelowna 30 47 | 20| 33 20 3400 12 43 260 03 @ 325 80 17 101 0.30 | 0.40
Table C-3 (continued)
Smax According to Site Class
A B C D E
Roof Show Load _ Kelowna 0.302 007 0088 |0.155 |0.255 0.302
Source: BC Building Code 2024
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Example House (Not as Simple)

Understand the Site

Roof Snow Load

Location Kelowna

HWP (1/50) 0.40

Terrain _

Site Class _
[ ]

Table C-2 (continued)
Snow Hourly
Design Temperature Load, Wind
Degree- | 15 | °° Ann. | Driving | KPa. 1/ | Pressures,
Provi Day | Ann. 50 kPa
nee and Elev., Days | Min. | | .| Moist | Tot | RainWind
Location m Below | Rain, ' " | Index | Ppn., | Pressures,
January | July2.5% | ygec | mm | V0| ™ mm | Pa, 1/5
mm s. | s 1 1/
25% | 1% | Dry | Wet 10 | 50
°C | °C|°C|°C
Kelowna 30 17 |20 33 0 20 | 3400 12 43 260 03 @ 325 80 17 (0.1 0.30 | 0.40
Table C-3 (continued)
Smax According to Site Class
Province and Location Smax for Unknown Site Class
A B C D E
Kelowna 0.302 0.07 0.088 |0.155 |0.255 0.302

Source: BC Building Code 2024
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Example House (Not as Simple)

Understand the Site

Location Kelowna

HWP (1/50) 0.40

Terrain _
Site Class _
Roof Snow Load 1.035

Table C-2 (continued)
Snow Hourly
Design Temperature Load, Wind
Degree- | 15 | O Ann. | Driving | KPa. 1/ | Pressures,
oo Day | Ann. 50 kPa
nceand | Elev, Days | Min. | _ | _ . |Moist | Tot | RainWind
Location m J v 2 Below | Rain, | ' " | Index | Ppn., | Pressures,
anuary | July 2.5% 18°C | mm /50, | mm mm Pa, 1/5
mm s. | s 1 1/
25% | 1% | Dry | Wat 10 | 50
°*C [Cc|*C | *C
Kelowna 350 | 17 -20 | 33 0 20 | 3400 12 43 260 03 @ 325 80 17 /0.1 0.30 | 0.40
Table C-3 (continued)
Smax According to Site Class
Province and Location Snax for Unknown Site Class
A B C D E
Kelowna 0.302 0.07 0.088 |0.155 |0.255 0.302

Source: BC Building Code 2024
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Example House (Not as Simple)

Understand the Site
Location Kelowna Table C-2 (continued)
Snow Hourly
Design Temperature One Load, Wind
Degree- 15 An Ann. Driving kPa, 1/ | Pressures,
HWP (1 /50) 0.40 Province and | Elev., Days | Min. E Ha:;’ Moist. | Tot. | Rain Wind 50 kPa
i Location mo|[ 2 Bolow | Rain, | - " | index | Ppn., | Pressures,
anvary | Jy25% | jeec | mm | % | ™M mm Pa, 1/5
mm s. | s 1 1/
25% | 1% | Dry | Wet 10 | 50
Kelowna 30 47 | 20| 33 20 3400 12 43 260 03 @ 325 80 1.7 (0.1 030 | 0.40
Site Class C
Table C-3 (continued)
Smax According to Site Class
SmaX _ Province and Location Smax for Unknown Site Class
A B C D E
Kelowna 0.302 0.07 0.088 |0.155 |0.255 0.302
oof Snow Loa 1.035
Source: BC Building Code 2024
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Example House (Not as Simple)

Understand the Site
Location Kelowna Table C-2 (continued)
Snow Hourly
Design Temperature One Load, Wind
Degree- 15 An Ann. Driving kPa, 1/ | Pressures,
HWP (1 / 50) 0.40 Province and | Elev., Days | Min. E Ha;;’ Moist. | Tot. | Rain Wind 50 kPa
i Location mo|[ 2 Bolow | Rain, | '0' " | index | Ppn., | Pressures,
anuary July 2.5% 18°C mm /50, | mm mm Pa, 1/5
mm s. | s 1 1/
25% | 1% | Dry | Wet 10 | 50
Kelowna 350 | 17 20| 33 20 | 3400 12 43 %60 03 | 325 80 17 10.1/0.30 | 0.40
Site Class C
Table C-3 (continued)
Smax According to Site Class
Smax 0.155 Province and Location Smax for Unknown Site Class
A B C D E
Roof Show Load 1.035 Kelowna 0.302 0.07 0.088 |0.155 |0.255 0.302
Source: BC Building Code 2024
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Example House (Not as Simple)

Understand the Site

Location Kelowna
HWP (1/50) 0.40
Terrain Open
Site Class C

Smax 0.155
Roof Snow Load 1.035
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Example House (Not as Simple)

Understand the Building — Building Plan Dimensions

31" ﬁ Lower Floor Upper Floor
9.45m < (R+1F) (R)
2

51 |6||
15.67m ||

39'
11.89m

43|6||

13.26m
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Example House (Not as Simple)

Understand the Building — Roof Height

Upper Floor
Walls Supporting Roof Only
(R)

Lower Floor
Walls Supporting Roof plus 1 Floor
(R+1F)
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Example House (Not as Simple)

Understand the Building

Building Dimensions: Heavy weight Construction

Roof Only Walk out Basement (Storey for Bracing)

- 11.89m (Horizontal Axis)

- 9.45m (Vertical Axis) 2 Storeys for Bracing

Roof plus 1 Floor Lowest wood-framed walls support 1 floors

- 15.67m (Horizontal Axis)

- 13.26m (Vertical Axis) Intermittently Sheathed

- 2.49m (Eave-to-Ridge) All Bands are WSP-D with interior gypsum board
installed




Example House (Not as Simple)

Understand the Braced Wall Band Plan

Band ID and Average Band Spacing
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Example House (Not as Simple)

Understand the Braced Wall Band Plan

Band ID and Average Band Spacing

70




Band ID and Average Spacing

D - J Storey supporting Roof Only (R)

48'6"

14.78m Along Vertical Axis (Bands labelled A, B C...)

Distance between c/l furthest Bands: 14.78m
Number of Bands: 4

R Number of Spacings: 3

Average Spacing: 4.93m

Along Horizontal Axis (Bands labelled 1, 2, 3...)

Distance between c/l furthest Bands: 12.04m
Number of Bands: 3

A -t | Number of Spacings: 2
E el Average Spacing: 6.02m

y\
v

39l6ll
12.04m
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Band ID and Average Spacing

27"

8.23m

3

R+1F

39|6||
12.04m

\ 4

Storey supporting Roof plus 1 Floor (R+1F)

Along Vertical Axis (Bands labelled A, B C...)

Distance between c/l furthest Bands: 8.23m
Number of Bands: 3

Number of Spacings: 2

Average Spacing: 4.12m

Along Horizontal Axis (Bands labelled 1, 2, 3...)

Distance between c/l furthest Bands: 12.04m
Number of Bands: 3

Number of Spacings: 2
Average Spacing: 6.02m

72




Example House (Not as Simple)

Calculate for Wind

- Unadjuste Factors = Adjusted
Length KW)exp Q<& K(Wjroof &X§ K(Wjspac QX8 KW)num &x&  Kgyp <& Ksheath ' Length

D = = T—
t | |
, . C 27 |k

* Identify Band for specific Storey for 895 '
Bracing, Orthogonal Direction and ) I =
relationship to other Bands _ ‘

B 4 n:l |
1 2 39" 3
12.04m
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Example House (Not as Simple)

Calculate for Wind
Unadjuste Factors Adjusted
BB [ e Lo

Length KW)exp Q<& K(Wjroof &X§ K(Wjspac QX8 KW)num &x&  Kgyp <& Ksheath Length

1 B 3 1 Table 9.23.13.7.-A
Unadjusted Minimum Total Braced Wall Panel Lengths for Wind

Forming Part of Sentence 9.23.13.7.(3)

Unadjusted Minimum Total Braced Wall Panel Length for Wind, Luw, m (1)

Diagonal- Lumber-
9 Gypsum-Sheathed Framing

Sheathed Framing Type Wood-sheathed Framing Type ( with
. Type (with gypsum board on
(with gypsum board on s (2) (8 gypsum board on opposite side) (2
only one side) (2) ()
opposite side) ()

GWB- | GWB- | GWB- | GWB- | WSP- | WSP- | WSP-  WSP- | WSP-

HWP | Store DwB
4 A B c D A B c D E

« HWRP (1/50): 0.40

 Bandis on Storey for Bracing with ﬁ@ - 38 |25¢ |189 [152 |152 080 |070 |04 |0s7
walls supporting R+1F ﬁ

* Reference Framing Type is WSP-D

03=<
pr@ 178 900 |523 |38B8 |314 |314 (185 [143 131 118
<04

2.69 13.61 | 791 586 (475 |475 (250 (217 198 179

Source: BC Building Code 2024 74




Example House (Not as Simple)

Calculate for Wind

- Unadjuste Factors = Adjusted
Length KW)exp Q<& K(Wjroof &X§ K(Wjspac QX8 KW)num &x&  Kgyp <& Ksheath ' Length
B e [

Table 9.23.13.7-B
Adjustment Factors for the Determination of Minimum Total Braced Wall Panel Lengths for Wind
Forming Part of Sentence 9.23.13.7.(3)

Adjustment
Symbol Description Storey Condition !
Factor
All storeys
All storeysin 1
« Terrainis Open ;jﬁgﬁ; 100
(1} | Wind exposure: apply factor to all storeys in both directions All sioreysin 2 ‘Z?rl:agi: |
oo P Riiad a — slorey Open terrain 140
building
All storeysin 3 1.48
— storey
building
Source: BC Building Code 2024
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Example House (Not as Simple)

Calculate for Wind

- Unadjuste Factors = Adjusted
Length KW)exp Q<& K(Wjroof &X§ K(Wjspac QX8 KW)num &x&  Kgyp <& Ksheath ' Length
- 1.31 1.40 0.929

Table 9.23.13.7-B
Adjustment Factors for the Determination of Minimum Total Braced Wall Panel Lengths for Wind
Forming Part of Sentence 9.23.13.7.(3)

Adjustment
Symbol Description Storey Condition :
Factor
. . Roof eave-to-ridge height: apply factor separately to each storey | supporting roof 4' 5m 1' 58
* Eave-to-Ridge height only Som b
s 2.49m <15m 0.79
Storey
. 3.0m 1.00
Kroof 2) supporting roof
and 1 floor 4.5m 126
6.0m 1.47
<15m 0.87
ﬁjmrenﬂin oo | 30 100
an5p2 flnugrs 4.5m 116
6.0 m 1.31
Source: BC Building Code 2024 76




Example House (Not as Simple)

- Unadjuste Factors = Adjusted
Length KW)exp Q<& K(Wjroof &X§ K(Wjspac QX8 KW)num &x&  Kgyp <& Ksheath ' Length
- 1.31 1.40 0.929 0.551 1.28

For this Orthogonal Direction

* Average Spacingis 4.12m Table 9.23.13.7-B
. Adjustment Factors for the Determination of Minimum Total Braced Wall Panel Lengths for Wind
* Numberof Bandsiis 3 Forming Part of Sentence 9.23.13.7.(3)

Adjustment
: o i — Symbol Description Storey Condition ’
0 —— - Factor
D ' . | | | |
' ' 3.8m 0.51
Kwspacing | Braced wall band spacing: apply factor to all braced wall Anv store 76 m 1.00
C 27 : (2) (3) (4) = panels per building plan direction y Y 10.6 m 1.35
2 1.00
_ Kiinumbe Number of parallel braced wall bands: apply factor to all braced Anv store 3 128
TS wall panels per building plan direction y y 4 1.38
B S| | =5 143
1 2 39'6" 3 Source: BC Building Code 2024

12.04m 77




Example House (Not as Simple)

Calculate for Wind

- Unadjuste Factors = Adjusted
Length KW)exp Q<& K(Wjroof &X§ K(Wjspac QX8 KW)num &x&  Kgyp <& Ksheath ' Length
- 1.31 1.40 0.929 0.551 1.28 1 1.15

Table 9.23.13.7-B
Adjustment Factors for the Determination of Minimum Total Braced Wall Panel Lengths for Wind
Forming Part of Sentence 9.23.13.7.(3)

Adjustment
Symbol Description Storey Condition )
Factor
* Interior/Reverse Gypsum 'D"stjr::'e;
i Interior gypsum board: apply factor in accordance with whether mitect, 1.00
board I.n stalled Kayp gypsum board is installed or ommited on interior side of braced | Any storey E;?nciﬁtiiwa” 1.20
« Intermittently sheathed wall panels unblocked | 40
wall
Continuously
Intermittent braced wall panels: apply factor in accordance with sheathed 1.00
Keheath continuity of sheathing within braced wall band Any storey Intermittently = 1.15
sheathed
Source: BC Building Code 2024
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Example House (Not as Simple)

- Unadjuste Factors = Adjusted
Length KW)exp Q<& K(Wjroof &X§ K(Wjspac QX8 KW)num &x&  Kgyp <& Ksheath ' Length
- 1.31 1.40 0.929 0.551 1.28 1 1.15 1.380

3) For resistance to wind pressure, the minimum total length of braced wall panels in
each braced wall band, L,,, shall be determined by applying the adjustment factors
provided in Table 9.23.13.7.-B to the unadjusted minimum total braced wall panel length
Luw provided in Table 9.23.13.7.-A using the following equation:

Lw = Luw Kexp Krnr.:-f KWspaci.ng KWnumber Kg}fp Kshear_h 2 BWPmin

Source: BC Building Code 2024
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Example House (Not as Simple)

Calculate for Wind

Unadjuste Factors = Adjusted
Length KW)exp Q<& K(Wjroof &X§ K(Wjspac QX8 KW)num &x&  Kgyp <& Ksheath ' Length
1.31 1.40 0.929 0.551 1.28 1 1.15 1.380
1.31 1.40 0.929 0.551 1.28 1 1.15 1.380
1.31 1.40 0.929 0.551 1.28 1 1.15 1.380
1.31 1.40 0.929 0.796 1.28 1 1.15 1.996
1.31 1.40 0.929 0.796 1.28 1 1.15 1.996
1.31 1.40 0.929 0.796 1.28 1 1.15 1.996
.S-Bm 0.51
For this Orthogonal Direction Kwspacing | Braced wall band spacing: apply factor to all braced wall A store 76m 1.00
- Average Spacingis 6.02m (2) 3) @) | panels per building plan direction el 4 :gi Ts; :zgg
e Numberof Bandsis 3
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Example House (Not as Simple)

Calculate for Wind

- Unadjuste Factors = Adjusted
Length KW)exp Q<& K(Wjroof &X§ K(Wjspac QX8 KW)num &x&  Kgyp <& Ksheath ' Length

||

48'6"
14.78m

* |dentify Band for specific Storey for |
Bracing, Orthogonal Direction and B __ . . l‘
relationship to other Bands

39!5“
12.04m 81




Example House (Not as Simple)

Calculate for Wind
Unadjuste Factors Adjusted
BB [ e Lo

Length KW)exp Q<& K(Wjroof &X§ K(Wjspac QX8 KW)num &x&  Kgyp <& Ksheath Length

| I | 1 ]
O . 64 Table 9.23.13.7.-A
Unadjusted Minimum Total Braced Wall Panel Lengths for Wind

Forming Part of Sentence 9.23.13.7.(3)

Unadjusted Minimum Total Braced Wall Panel Length for Wind, Luw, m (1)

Diagonal- Lumber-
9 Gypsum-Sheathed Framing

Sheathed Framing Type Wood-sheathed Framing Type ( with
. Type (with gypsum board on
(with gypsum board on s (2) (8 gypsum board on opposite side) (2
only one side) (2) ()
opposite side) ()

GWB- | GWB- | GWB- | GWB- | WSP- | WSP- | WSP-  WSP- | WSP-

HWP | Store DwB
4 A B c D A B c D E

« HWRP (1/50): 0.40

 Bandis on Storey for Bracing with ﬁ@ - 38 |25¢ |189 [152 |152 080 |070 |04 |0s7
walls supporting R ﬁ

* Reference Framing Type is WSP-D

03=<
pr@ 178 900 |523 |38B8 |314 |314 (185 [143 131 118
<04

2,69 1361 [791 |586 (475 |475 |2.50 217 198 179
Source: BC Building Code 2024
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Example House (Not as Simple)

Calculate for Wind

- Unadjuste Factors = Adjusted
v ]
Kgyp é(\g Ksheath

Length KW)exp Q<o K(Wjroof &X§ K(W)spac &8 KWnum X8 Length

Tl oo [

Table 9.23.13.7-B
Adjustment Factors for the Determination of Minimum Total Braced Wall Panel Lengths for Wind
Forming Part of Sentence 9.23.13.7.(3)

Adjustment
Symbol Description Storey Condition !
Factor
All storeys
All storeysin 1
« Terrainis Open ;jﬁgﬁ; 100
(1} | Wind exposure: apply factor to all storeys in both directions All sioreysin 2 ‘Z?rl:agi: |
oo P Riiad a — slorey Open terrain 140
building
All storeysin 3 1.48
— storey
building
Source: BC Building Code 2024
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Example House (Not as Simple)

Calculate for Wind

- Unadjuste Factors = Adjusted
Length KW)exp Q<& K(Wjroof &X§ K(Wjspac QX8 KW)num &x&  Kgyp <& Ksheath ' Length
- 0.64 1.40 0.837

Table 9.23.13.7-B
Adjustment Factors for the Determination of Minimum Total Braced Wall Panel Lengths for Wind
Forming Part of Sentence 9.23.13.7.(3)

Adjustment
Symbol Description Storey Condition :
Factor
<15m 0.52
. . Storey 3.0m 1.00
- - Roof eave-to-ridge height: apply factor separately to each storey | supporting roof 45m 158
. e . .
Eave-to-Ridge height only 6.0m 1.99
IS 2.49m Storey <15m 0.79
Kroof () supporting roof jg : :gg
and 1 floor 6.0m 147
1.5m 0.87
Storey =
supporting roof 32 m :?g
and 2 floors 6.0 m 1.31
84
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Example House (Not as Simple)

- Unadjuste Factors Adjusted
Vv h Vv Vv v
Length KW)exp Q<& K(Wjroof &X§ K(Wjspac QX8 KW)num &x&  Kgyp <& Ksheath = Length
[RD [ oss 1.40 0.837 0.650 1.38
For this Orthogonal Direction Table 9.23.13.7-B
e Ave rage Spacing is4.927m Adjustment Factors for the Determi.nation of Minimum Total Braced Wall Panel Lengths for Wind
. Forming Part of Sentence 9.23.13.7.(3)
* Numberof Randsis 4 _
- N Symbol Description Storey Condition Adustment |___
\i 1 ,-._11|| Factor |ient
48'6" r J' = . - - ) FaGtﬂr
14.78m | | | _
C
b N 3.8m 0.51
' Kwspacing | Braced wall band spacing: apply factor to all braced wall Anv store 76 m 1.00
- (2) (3) (4) | panels per building plan direction ny 4 10.6 m 1.35
1. 15 m (5) 1.86
B =
-' 2 1.00
K Number of parallel braced wall bands: apply factor to all braced Anv store 3 128
Wumber | \vall panels per building plan direction ny y 4 1.38
=5 1.43
A s )
' : Source: BC Building Code 2024
1 396 85
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Example House (Not as Simple)

Calculate for Wind

- Unadjuste Factors = Adjusted
v ]
Kgyp é(\g Ksheath

Length KW)exp Q<o K(Wjroof &X§ K(W)spac &8 KWnum X8 Length

- 0.64 1.40 0.837 0.650 1.38 1 1.15

Table 9.23.13.7-B
Adjustment Factors for the Determination of Minimum Total Braced Wall Panel Lengths for Wind
Forming Part of Sentence 9.23.13.7.(3)

Adjustment
Symbol Description Storey Condition )
Factor
* Interior/Reverse Gypsum 'D"stjr::'e;
i Interior gypsum board: apply factor in accordance with whether mitect, 1.00
board I.n stalled Kayp gypsum board is installed or ommited on interior side of braced | Any storey E;?nciﬁtiiwa” 1.20
« Intermittently sheathed wall panels unblocked | 40
wall
Continuously
Intermittent braced wall panels: apply factor in accordance with sheathed 1.00
Keheath continuity of sheathing within braced wall band Any storey Intermittently = 1.15
sheathed
Source: BC Building Code 2024
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Example House (Not as Simple)

Calculate for Wind

- Unadjuste Factors = Adjusted
Length KW)exp Q<& K(Wjroof &X§ K(Wjspac QX8 KW)num &x&  Kgyp <& Ksheath ' Length

- 0.64 1.29 0.833 0.650 1.38 1 1.15 0.780

3) For resistance to wind pressure, the minimum total length of braced wall panels in
each braced wall band, L,,, shall be determined by applying the adjustment factors
provided in Table 9.23.13.7.-B to the unadjusted minimum total braced wall panel length
Luw provided in Table 9.23.13.7.-A using the following equation:

Lw = Luw Kexp Krrmf KWspacing KWnumber Kg}fp Kshear_h 2 BWPmin

Source: BC Building Code 2024
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Example House (Not as Simple)

Calculate for Wind

- Unadjusted%% Factors = Adjusted
Length KW)exp Q<& K(Wjroof &X§ K(Wjspac QX8 KW)num &x&  Kgyp <& Ksheath ' Length
TRAT [ oe4 1.40 0.837 0.650 1.38 1.15 0.780
- 0.64 1.40 0.837 0.650 1.38 1.15 0.780
- 0.64 1.40 0.837 0.650 1.38 1.15 0.780
- 0.64 1.40 0.837 0.650 1.38 1.15 0.780
- 0.64 1.40 0.837 0.786 1.28 1.15 0.868
[R2 [ oss 1.40 0.837 0.786 1.28 1.15 0.868
PR3 [ oes 1.40 0.837 0.786 1.28 1.15 0.868
R4 [ oes 1.40 0.837 0.786 1.28 1.15 0.868

-

For this Orthogonal Direction
* Average Spacingis 6.02m
* Number of Bandsis 3

Kwspacing = Braced wall band spacing: apply factor to all braced wall
(2) (3) (4) | panels per building plan direction




Example House (Not as Simple)

Calculate for Wind

- Unadjuste Factors = Adjusted
Length KW)exp Q<& K(Wjroof &X§ K(Wjspac QX8 KW)num &x&  Kgyp <& Ksheath ' Length

2.54 1.40 0.837 0.650 1.38 - 1 2.691

Table 9.23.13.7.-A
Unadjusted Minimum Total Braced Wall Panel Lengths for Wind
Forming Part of Sentence 9.23.13.7.(3)

Unadijusted Minimum Total Braced Wall Panel Length for Wind, Luw, m (1)

 Reference Framing Type is GWB-B

Diagonal- Lumber-

Sheathed Framing Ty
o 9 ype Type (with gypsum board on

Gypsum-Sheathed Framing . .
Wood-sheathed Framing Type ( with

= ? h | with sum board on Ho i @
IE' = I - S |‘ ( 9:: o only one side) @ 3 gypsum board on opposite side)
— opposite side
43'6" r
GWB- | GWB- | GWB- | GWB- | WSP- | WSP- | WSP- | WSP- WSP-
14.78m = HWP | Storey DWB
c q A B C D A B c D E
5 7
| —
1L | ﬁ 0.86 438 |254 (189 [152 152 |0.80 |070 0.64 057
3 . x
0.3 <
HWP g@ 178 800 |523 |3838 [314 314 |185 143 1.31 118
<04
A " Rkl
I : 2.69 13.61 | 791 586 |475 |475 |250 (217 (198 |179
| 39'6  — o
T Z 3 Source: BC Building Code 2024
12.04m




Example House (Not as Simple)

Calculate for Wind

- Unadjuste Factors = Adjusted
Length KW)exp Q<& K(Wjroof &X§ K(Wjspac QX8 KW)num &x&  Kgyp <& Ksheath ' Length

2.691/2
=1.354

2.54 1.40 0.837 0.650 1.38 - 1

Table 9.23.13.7.-A

¢ Refe rence F ram | n g Type |S GWB‘ BX2 Unadjusted Minimum Total Braced Wall Panel Lengths for Wind

Forming Part of Sentence 9.23.13.7.(3)

Unadijusted Minimum Total Braced Wall Panel Length for Wind, Luw, m (1)

* Length halved per 9.23.13.7.(6) [r——

Sheathed Framing T Gypsum-Sheathed Framing
= o 9 ype Type (with gypsum board on
D -
43!6“

: '-] ‘ (wth gypsum board on only one side) (@) (3} gypsum board on opposite side) )
14.78m

Wood-sheathed Framing Type ( with

y

opposite side) (2

GWB- | GWB- | GWB- | GWB- | WSP- | WSP- | WSP- | WSP- | WSP-

~ HWP | Store DWB
Y A B C D A B c D E

0
= 1

i

0.3 <
HWP g@ 178 800 |523 (383 (314 314 165 143 131 118
<04

I ; 2.69 1361 | 791 58 (475 475 250 (217 198 179

—
E—
T | ﬁ 0.86 438 |254 189 [152 152 |0.80 (070 0.64 057

=1 396" |—||
T Z 3 Source: BC Building Code 2024
\—‘ 12.04m I—I




Example House (Not as Simple)

Calculate for Wind

- Unadjuste Factors = Adjusted
Length KW)exp Q<& K(Wjroof &X§ K(Wjspac QX8 KW)num &x&  Kgyp <& Ksheath ' Length

0.570 1.40 0.837 0.650 1.38 1.2 1.15 0.833

Table 9.23.13.7.-A
Unadjusted Minimum Total Braced Wall Panel Lengths for Wind
Forming Part of Sentence 9.23.13.7.(3)

Unadijusted Minimum Total Braced Wall Panel Length for Wind, Luw, m (1)

 Reference Framing Type is WSP-E

Diagonal- Lumber-
Sheathed Framing Type

Gypsum-Sheathed Framing . .
Wood-sheathed Framing Type ( with

i : . ) Type (with gypsum board on
i I ' ' (with gypsum board on e gypsum board on opposite side) ()
% ! L " ‘ opposite side) only one side) (@) (3}
48'6" [| [
GWB- | GWB- | GWB- | GWB- | WSP- | WSP- | WSP- | WSP- | WSP-
14.78m r HWP | Storey DWB
C A B (o] D A B c D E
°n
- Q@ 0.86 438 |254 (189 |152 152 0.80 (070 064 |0.57
B = |
0.3 <
HWP g@ 178 900 |523 (383 (314 314 165 |[143 131 118
<04
S
= : . |
= ; 2.69 1361 |791 |586 [475 475 250 217 1.98 | 179
=1 296"  — .
T Z 3 Source: BC Building Code 2024
12.04m




Example House (Not as Simple)

Calculate for Wind

- Unadjuste Factors = Adjusted
Length KW)exp Q<& K(Wjroof &X§ K(Wjspac QX8 KW)num &x&  Kgyp <& Ksheath ' Length

0.570 1.40 0.837 0.650 1.38 1.2 1.15 0.833
* Interior drywall omitted, blocked

Table 9.23.13.7-B
Adjustment Factors for the Determination of Minimum Total Braced Wall Panel Lengths for Wind
..| Forming Part of Sentence 9.23.13.7.(3)

@ =1 r-ﬂ_]\ Adjustment
Factor
14.78m i
C -
il
' = Installed
- Interior gypsum board: apply factor in accordance with whether 3“:83' I 1.00
i - Kayp gypsum board is installed or ommited on interior side of braced | Any storey O?nﬁi tﬁe dwa 1.20
® .- = ! B wall panels unblocked | 4
wall
Continuously
Intermittent braced wall paneils: apply factor in accordance with sheathed 1.00
l |] " Keheath continuity of sheathing within braced wall band Any storey Intermittently | 1.15
5 ] sheathed
A -
- — 29'8" —— Source: BC Building Code 2024 99
1 £ &1
| ] 12.04m Ed




Resources

Plan /Design Checklist

Yes No ‘ NIA Lowestenermr wood-framed wall supports a roof, and not more than 1 floor of, Heavy Welght Construction, or 9.23.13.2(1)(d)(ii}
Fully clad with Masonry or Stone Veneer
Additional System Considerations (Exemptions and Trade-0Offs) 9.23.13.10
Yes Mo Smanx is not greater than 1.2 9.23.13.10.(1)(a)
Yes Mo HWP (1/50] is not greater than 1.2kPa 9.23.13.10.(1)(b)
Additional System Considerations (Fxernptions and Trade-Offs) Rules Rule Code Clause
Garage Front Wall Exemption 9.23.13.10.(3)

Yes Na The attached garage serves a single dwelling unit 9.23.13.10.(3)

Yes No The attached garage does not support a floor 9.23.13.10.(3)

Matachad CaradalArracenne B ldina Cvamatian A A aA af dA
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Resources

Part 9 Bracing Calculator

Part 9 Bracing Calculator [ T b 1.1

For Design, Compliance and Construction

Sheet (R-2): Report - Adjustment Factors and Adjusted Lengths - Calculation Method (Tables)

For Storeys designed as Storeys for Bracing
I SEISMIC Total Most Restictive
Buildiny : .
sana1> | Dimongon | See, | S0 | asrmonoyuan || U | K| K | | | o | | || K| K| K| O] G| | et | oo
R A 13.259 WSP-E Intermittent Omitted, blocked wall 0.570 1400 | 0837 | 0555 1.380 1.200 1150 | 0833 0.141 1.409 1.000 0.719 1.500 1.200 1150 | 0.295 0.833
R B 13.259 WSP-D Intermittant Installed 0.540 1400 | 0837 0.655 1.380 1.000 1.150 0.780 0.161 1.409 1.000 0.719 1.500 1.000 1150 | 0.281 0.780
R c 13.259 GWB-B-2 | Continuous - 1.270 1.400 0.837 | 0655 1.380 1.000 1.000 1.345 0.467 1.408 1.000 0.719 1.500 1.000 1000 | 0708 1.345
R D 13.259 WSP-D Intermittent Installed 0.640 1.400 0.837 0.655 1.380 1.000 1.150 0.780 0.161 1.408 1.000 0.719 1.500 1.000 1150 | 0.281 0.780
R 1 15697 | WSP-D | Intermittant Installad 0.640 1400 | 0837 | 0.786 1.280 1.000 1.150 0.868 0.185 1.388 1.000 0.826 1.330 1.000 1150 | 0.324 0.868
R 2 15.697 WSP-D Intermittent Installed 0.640 1400 | 0837 | 0786 1.280 1.000 1.150 0.868 0.185 1.388 1.000 0.826 1.330 1.000 1150 | 0.324 0.868
R 3 15.697 WSP-D Intermittent Installed 0.640 1400 | 0837 0.786 1.280 1.000 1.150 0.868 0.185 1.388 1.000 0.826 1.330 1.000 1150 | 0.324 0.868
R+1F | B 11.887 WSP-D intermittent Installed 1.310 1.400 0.928 0.551 1.280 1.000 1150 | 1.380 0.313 1.575 1.000 0.633 1.330 1.000 1150 | 0477 1.380
R+1F | € 11.887 WSP-D Intermittent Installed 1.310 1400 | 0928 D.551 1.280 1.000 1150 | 1.380 0.313 1.575 1.000 0.633 1.330 1.000 1150 | 0477 1.380
R#1F | D 11.887 WSP-D Intermittent Installed 1.310 1400 | 0928 | 0551 1.280 1.000 1.150 1.380 0.313 1.575 1.000 0.633 1.330 1.000 1150 | 0477 1.380
RH1F | 1 9.448 WSP-D Intermittent Installad 1.310 1.400 0928 | 0798 1.280 1.000 1.150 1.9%6 0.258 1.614 1.000 0.834 1.330 1.000 1150 | 0531 1.896
R#F | 2 9.449 WSP-D intermittent Installed 1.310 1.400 0.928 0.796 1.280 1.000 1.150 1.99% 0.258 1.614 1.000 0.834 1.330 1.000 1150 | 0531 1.896
R¥1F | 3 9.449 WSP-D Intermittent Installed 1.310 1400 | 0928 | 079 1.280 1.000 1.150 1.9 0.258 1.614 1.000 0.834 1.330 1.000 1.150 0.531 1.896
Source: www.part9Sbracing.ca
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Resources

BC Housing Illustrated Guide — Webinar May 6th

BOABC Forum

Online Calculators

Checklists

Building Permit Submission Requirements
City of Kelowna
City of Nanaimo
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End/Questions:

Tim Warner
Twarner@boabc.org
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