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WoodWorks® Software 
Designing with Shearwalls

May, 2024

Proudly Sponsored by WoodWorks® Software
Hosted by WoodWorks ATL
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The Canadian Wood Council (CWC) represents the Canadian wood 
products industry through a national federation of associations
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About CWC
Codes and Standards 
(structural, fire, sustainability)
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Technical tools

• Building code development

• Design standards development

• Publications

• Design tools, including WoodWorks software

Canadian Edition
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SHEARWALLS
Lateral Design

 Model light-frame wood structures up to 7 storeys.

 Generate wind and seismic loads.

 Distribute loads to shearlines.

 Distribute loads to shearwall segments within a shearline.

 Add loads manually.

 Design shearwalls for worst case of wind and seismic.

6

SHEARWALLS
Lateral Design

Lakehouse Condos, Grimsby, ON  Kirkor Architects + Planners, Tacoma Engineers

6
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SHEARWALLS
Lateral Design

SHEARWALLS Capabilities:

 Model light-frame wood structures up to 6-storey.

 Generate wind and seismic loads based on location.

 Distribute loads to each shearline.

 Distribute loads to each shearwall segment within a shearline.

 Design shearwalls for worst case of wind and seismic.

 Add loads manually.
8

SHEARWALLS
Lateral Design

Division B Acceptable Solutions
Part 1 General
Part 2 Reserved
Part 3 Fire Protection, Occupant Safety and Accessibility
Part 4 Structural Design
Part 5 Environmental Separation
Part 6 Heating, Ventilating and Air-conditioning
Part 7 Plumbing Services
Part 8 Safety Measures at Construction and Demolition Sites
Part 9 Housing and Small Buildings
Appendix A Explanatory Material
Appendix B Fire and Safety in Small Buildings
Appendix C Climatic Information
Appendix D Fire-Performance Ratings
User’s Guide NBC 2015 Structural Commentaries (Part 4)

National Building Code of Canada

8
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SHEARWALLS
Lateral Design

10

SHEARWALLS
Lateral Design

4.1.7. Wind Load 4.1.8. Earthquake Load and Effects

4.1.7.12. Wind Tunnel 
Procedure

Dynamic Procedure 
4.1.7.8.

Simplified approach 
Very low seismic only

4.1.8.1. -2) to -15)

Detailed approach
4.1.8.2. to 4.1.8.22.

4.1.8.12. Dynamic 
Analysis Procedure

4.1.8.11. Equivalent 
Static Force Procedure

Static Procedure
4.1.7.3. to 4.1.7.7. 

11

10
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SHEARWALLS
Lateral Design

4.1.7.6. External Pressure Coefficients 
for Low Buildings

Permitted when:

• Building height ≤ 20m, and

• Height is the smallest dimension of 
the building

4.1.7.5. External Pressure Coefficients

Applicable to any building height
SHEARWALLS checks whether 
building qualifies for Low 
Buildings method

Wind Loads

(Other Buildings)(Low Buildings)

12

SHEARWALLS
Lateral Design

Low Buildings (Figure NBC 4.1.7.6-A)
Wind Loads

SHEARWALLS accounts for 
worst case of A and B for 

MWFRS 

12
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SHEARWALLS
Lateral Design

Low Buildings (Figure NBC 4.1.7.6-B)

14

Wind Loads

Components and Cladding design: out-of-plane sheathing bending, fasteners withdrawal.

SHEARWALLS
Lateral Design

Other Buildings (NBC 4.1.7.5)
Wind Loads

For Main Wind Force 
Resisting System (MWFRS) 
and for Component & 
Cladding (C&C)

14

15



Canadian Wood Council   |   cwc.ca  15/05/2024

http://woodworks-software.com/ 8

SHEARWALLS
Lateral Design

16

Wind Loads

SHEARWALLS
Lateral Design

4.1.7. Wind Load 4.1.8. Earthquake Load and Effects

4.1.7.12. Wind Tunnel 
Procedure

Dynamic Procedure 
4.1.7.8.

Simplified approach 
Very low seismic only

4.1.8.1. -2) to -15)

Detailed approach
4.1.8.2. to 4.1.8.22.

4.1.8.12. Dynamic 
Analysis Procedure

4.1.8.11. Equivalent 
Static Force Procedure

Static Procedure
4.1.7.3. to 4.1.7.7. 

17

16

17



Canadian Wood Council   |   cwc.ca  15/05/2024

http://woodworks-software.com/ 9

SHEARWALLS
Lateral Design

Equivalent Static Force Procedure (NBC 4.1.8.11)

Seismic Loads

Base shear

Equivalent Static Force Procedure (NBC 4.1.8.11)

19

 When IEFaSa(0.2) < 0.35 (SC1, SC2), no height limit 
and all irregularties permitted

or

 For regular structures, less than 60m in height with 
period less than 2s

or

 For irregular structures (excluding Type 6 and 7), less 
than 20m in height with period less than 0.5s

Seismic Loads

SHEARWALLS checks compliance for Static Procedure

Type 6: Weak-storey
Type 7: torsional irregularity

18

19
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SHEARWALLS
Lateral Design

Equivalent Static Force Procedure (NBC 4.1.8.11)

Seismic Loads

20

SHEARWALLS
Lateral Design

 Model light-frame wood structures up to 7 storeys.

 Generate wind and seismic loads.

 Distribute loads to shearlines.

 Distribute loads to shearwall segments within a shearline.

 Add loads manually.

 Design shearwalls for worst case of wind and seismic.

21

20

21
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SHEARWALLS
Lateral Design

Loads Distribution to each Shearline

Lateral Design – Wind and Seismic

10 kN/m

4 m

20 kN
40 kN40 kN

20 kN

4 m 4 m

RIGID DIAPHRAGM

10 kN/m

4 m

40 kN
20 kN20 kN

40 kN

4 m 4 m
FLEXIBLE DIAPHRAGM

Flexible diaphragm assumption
Distributes based on wall tributary 
area

Rigid diaphragm assumption
Distributes based on wall stiffness

23

Design for envelope of rigid and 
flexible is a common practice 

SHEARWALLS
Lateral Design

Lateral Design – Wind and Seismic

V

Average ∆walls

∆diaphragm
Flexible diaphragm when:
∆diaphragm > 2 × average ∆walls

Rigid diaphragm when:
∆diaphragm < 0.5 × average ∆walls

24

23

24



Canadian Wood Council   |   cwc.ca  15/05/2024

http://woodworks-software.com/ 12

SHEARWALLS
Lateral Design

25

or

Nonstructural topping ≤ 38 mm

and

∆1 ≤ 0.025hs (seismic)

Each vertical 
element of 

SFRS

SHEARWALLS
Lateral Design Torsional analysis

27

CRFx ex

Dnx

ex- α Dnx

Ex+α Dnx

Wind:
α = 0%
Seismic:
α = 5% for flexible diaphragm (NBC Structural Commentary J174)
α = 10% for rigid diaphragm (NBC 4.1.8.11. (11))

25

27
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SHEARWALLS
Lateral Design

 Model light-frame wood structures up to 7 storeys.

 Generate wind and seismic loads.

 Distribute loads to shearlines.

 Distribute loads to shearwall segments within a shearline.

 Add loads manually.

 Design shearwalls for worst case of wind and seismic.

28

SHEARWALLS
Lateral Design

𝑉௙௜ = 𝐹
𝑉௥,௜

∑ 𝑉௥,௜

∆1 ∆2

Vr2

∆1≠∆2

Vf1 Vf2

Vr1

F

Lateral Design – Wind and Seismic

Capacity-based load distribution

29

28
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SHEARWALLS
Lateral Design

𝑉௙௜ = 𝐹
𝐾௦௜

∑ 𝐾௦௜

SHEARWALLS iterates until ∆1=∆2

Lateral Design – Wind and Seismic

Deflection-based load distribution

∆1

Ks2

F

Vf1 Vf2

Ks1

∆2∆1=∆2

30

SHEARWALLS
Lateral Design

 Model light-frame wood structures up to 7 storeys.

 Generate wind and seismic loads.

 Distribute loads to shearlines.

 Distribute loads to shearwall segments within a shearline.

 Add loads manually.

 Design shearwalls for worst case of wind and seismic.

31

30

31
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Shearwall Design

32

1

1: shearwall resistance check. 
2: Hold-down capacity check.
3: Bearing check for bottom plate.
4: Drag-strut force.       

2 3

4

5. Out-of-plane resistance for wind pressure. 
6. Shearwall deflection and storey drift check.

5

SHEARWALLS
Lateral Design

Shearwalls Design Example
Two-storey condo building

33

32

33
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SHEARWALLS
Lateral Design

Design example: 2-storey building

34

SHEARWALLS
Lateral Design

• Use O86-19/NBC 2015
• Low-buildings method 

for wind load generation
• Rigid & flexible diaphragm
• Deflection-based method 

for load distribution

• Moisture content: 
• 15% (Fabrication)
• 10% (in service)

• Use DF plywood SG for 
embedment strength f1

Settings

39

34

39
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SHEARWALLS
Lateral Design

42

Disable gypsum 
contribution for 
seismic

SHEARWALLS
Lateral Design

43

NBC Table 4.1.8.9  

Disable gypsum for seismic reduces 
seismic force by 33% but also 
reduces seismic resistance. 

42

43
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SHEARWALLS
Lateral Design

• Select PEI for Province and Charlottetown for City 
(automatically update wind & seismic data from NBC Appendix C)

Settings 

44

SHEARWALLS
Lateral Design

• Select Metric unit system

Settings 

45

44

45
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SHEARWALLS
Lateral Design

Open file:

01_setting_SW2024.wsw

46

SHEARWALLS
Lateral Design

Import CAD Drawing
• Specify # of levels 
• Import CAD file

47

46

47
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SHEARWALLS
Lateral Design

Import CAD Drawing

• Select 1st reference point on the drawing
(Tip: Use Zoom control to place crosshair on drawing)

• Input x and y coordinates 
• Select 2nd reference point
• Define distance between 2 points

48

SHEARWALLS
Lateral Design

Create structure blocks

• Determine # of structure blocks based on floor layout  

49

48

49
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SHEARWALLS
Lateral Design

Create structure blocks  

• Input block name, # of levels, 
X & Y coordinates

• Consider rigid & flexible diaphragm analysis
• Specify wall height, floor/ceiling depth, base 

elevation
• Adjust hold-down inputs:

1. Length subjected to shrinkage:  
affects shrinkage component  
of hold-down deflection.

2.  Anchor bolt length: 
affects hold-down elongation.

50

SHEARWALLS
Lateral Design

52

Anchor bolt length

50

52
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Length subject to shrinkage

53

30
0

 m
m

38 × 3 + 300 = 414 mm

30
0

 m
m

Level 1: Level 2:

Length subject 
to shrinkage: 38 mm 38 × 2 + 300 = 376 mm

Shrinkage creates gap between 
steel bracket and nut, which 
contribute to da. 

SHEARWALLS
Lateral Design Length subject to shrinkage

Level 2: 38 × 3 + 300 = 414 mm

54

Level 2: 38 × 3 = 114 mm

Engineered Wood product
(EWP)

Lumber

30
0

 m
m

EWP typically has 
fabrication MC below in-
service MC. No shrinkage.

53

54
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SHEARWALLS
Lateral Design

55

Length subject to shrinkage

SHEARWALLS
Lateral Design

Open file:

02_blocks_SW2024.wsw

57

55

57
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SHEARWALLS
Lateral Design

Define standard walls
• Define standard walls using “Edit 

standard walls ” for structures with 
repetitive wall types

• Input sheathing, fastener and framing
details

• Hold-downs not included in standard 
wall
(will be assigned to walls in a later step)

58

SHEARWALLS
Lateral Design

60

Standard wall (Level 1)

58

60
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SHEARWALLS
Lateral Design

61

Standard wall (Level 2)

SHEARWALLS
Lateral Design

Open file:

03_Standard_walls_SW2024.wsw

62

61

62
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SHEARWALLS
Lateral Design

Modify exterior walls
• Divide Walls 1-1 into segments 

(i.e., left-click, drag and release)

• Assign a pre-defined standard wall 
type

• Adjust X, Y coordinates 
to exact wall locations 

• Select hold-down models

63

SHEARWALLS
Lateral Design

Modify exterior walls
Single-bracket vs double-bracket hold-downs 

Single-bracket for Level 1 & 
double-bracket for upper levels 
as default 

64

63

64
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SHEARWALLS
Lateral Design

66
New slide

Hold-down Database 

Custom hold-downs (e.g., MiTek) can be added.

Source: www.strongtie.com/resources/literature/wood-construction-connectors-catalog-cn

SHEARWALLS
Lateral Design

Create interior walls
• Place cursor approx. at intended location on drawing, click, drag 

and release.

• Choose standard wall type

• Adjust X, Y coordinates 
to achieve exact 
wall locations 

67

66

67
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SHEARWALLS
Lateral Design

Unknowns

• Several material & fasteners inputs can be 
left unknown

• Shearwalls will generate the most 
optimized wall detailing based on applied 
loads

SHEARWALLS
Lateral Design

Open file:

04_level1_walls_SW2024.wsw

70

69
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SHEARWALLS
Lateral Design

Interior & exterior wall layout (Level 1)

71

SHEARWALLS
Lateral Design

Extend walls upwards
• Wall and opening geometries copied to upper level(s)
• Upper-level wall types based on setting

72

71

72
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SHEARWALLS
Lateral Design

Modify Level 2 walls
• Assign level 2 walls with pre-defined standard wall types
• “Double-bracket” automatically checked for hold-downs in 

upper levels

73

SHEARWALLS
Lateral Design

Open file:

05_level2_walls_SW2024.wsw

74

73

74
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SHEARWALLS
Lateral Design

Create roof blocks
• Roof blocks automatically created based on 

structure blocks

• Specify geometry, roof type, slope, ridge elevation 
and overhang length

75

SHEARWALLS
Lateral Design

Review Site Information (wind)

Normal Importance 
category

Wind pressure for 
Charlottetown
automatically populated

Review opening type, 
guest factor, terrain type, 
hill shape inputs

76

75

76
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SHEARWALLS
Lateral Design Rough or Open Terrain Option

79

SHEARWALLS
Lateral Design

Review Site Information (Seismic)

Code period calculated based on building 
height 0.05 (hn)3/4

Custom period can be entered

Ductility Rd & Overstrength Ro
(Default: wood sheathed, no GWB)

Site Class D
Seismic data for Charlottetown
automatically populated

80

79

80
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SHEARWALLS
Lateral Design

Wall weight included 
in floor

Generate Wind & Seismic Loads

Click “Generate loads…” to 
generate wind & seismicComponents 

& cladding

Main Wind 
Force Resisting 
System 
(MWFRS)

84

Floor/roof weight

Snow load

SHEARWALLS
Lateral Design

85

L/2

Options for vertical load 
concentrated at end:  

New slide

L/2

q

qL/2 qL/2
Stud 

spacingL/2

84

85
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SHEARWALLS
Lateral Design

Add manual loads & forces
• shear forces transferred from adjoining 

structure
• manual building masses due to non-

uniform mass distribution
• wind uplift and dead loads
• wind and seismic loads due to other 

components, e.g., air conditioner unit.

For this example, dead loads
are added to counter overturn and reduce 
hold-down force and deflection.

86

SHEARWALLS
Lateral Design

Add manual dead load
1. Select a wall segment

in plan view
2. Select Dead load as Type,

Line load as Profile
3. Choose Selected wall 

(coordinates automatically 
populated)

4. Input load magnitude

Alternatively, add dead load in 
Wall input. 

87

86

87
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SHEARWALLS
Lateral Design

Add manual dead load
To add same uniform dead load on all segments of a shearline:
1. Select a wall segment in the shearline plan view
2.   Choose wall line for location

88

SHEARWALLS
Lateral Design

Open file:

06_loads_SW2024.wsw

89

88

89
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SHEARWALLS
Lateral Design

SHEARWALLS – Results Reports

a   b    c   d    e
Reports

a. Design results

b. Seismic load generation details

c. Wind load generation details

d. Torsion analysis details

e. Detailed shearwall design
90

CM
CR

Fx
ex

Dnx

ex- α Dnx

Ex+α Dnx

SHEARWALLS
Lateral Design

Design Results include:

1. Project info (design settings and site information)

2. Structural data (including storey, roof, wall and opening 
dimensions, shearwall materials)

3. Loads (wind/seismic shear loads, wind components and 
cladding loads)

4. Design Summary 

5. Wind & seismic design for shearwalls:
(1) Shear resistance
(2) Shearwall deflection, storey drift
(3) Hold-down, bearing design & drag-strut force
(4) Components and cladding design (wind only)
(5) Irregularity detection (seismic only)

Design Results

91

90

91
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SHEARWALLS
Lateral Design

Design Summary provides high-level 
design results for:

• Shearwalls

• Hold-downs 

• Storey drift 

• C&C (wind only)

• Over-capacity ratio (seismic only)

• Irregularity (seismic only)

• Gypsum wallboard percentage 
(seismic only)

review Design Summary first

92

SHEARWALLS
Lateral Design

Failing walls are 
highlighted red in 
plan view…

And labeled in 
elevation view

Visual Design Summary

93

92

93
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SHEARWALLS
Lateral Design

Design Results – Shear Resistance
1              2                  3                  4                   5                 6              7               

1. Length of full height sheathing = Total wall length – Length of openings 

2. Shear force per unit length 

3. Shear resistance governed by connection resistance (O86 11.6.2.2.(a))

4. Hold-down Adjustment factor (O86 11.5.5)

5. Shear resistance governed by panel buckling (O86 11.6.2.2.(b))

6. Shear Resistance (smaller of resistances by connection resistance and panel buckling)

7. Design Ratio (=Shear Force/Resistance) 94

SHEARWALLS
Lateral Design

95

94

95
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SHEARWALLS
Lateral Design

Design Results – Drag Strut

96
New slide

Tension Compression

SHEARWALLS
Lateral Design

Design Results – Hold-down and bottom plate

97

1                                               2              3

1. Hold-down or compression force at wall end

2. Hold-down resistance or bearing resistance of bottom plate

3. Design ratio

New slide

96

97
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SHEARWALLS
Lateral Design

1                2                    3                4        

1           2                3                4        

O86 Clause 11.7.1.2:

Design Results – Deflections
Shearwall Deflection

98

SHEARWALLS
Lateral Design

Hold-down Deflection

99

1                          2              3                   4                         

1. Elongation of anchor bolts

2. Vertical slippage of hold-down fasteners (typically included in elongation) 

3. Shrinkage of wood between hold-down brackets, and aditional da

4. Crushing of bottom plate

98

99
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SHEARWALLS
Lateral Design

100

4.   Crushing of shearwall bottom plate

Old version New version

Crushing:

Constant 1 mm crushing at any load level 

(1 mm) 

Crushing follows load-displacement curve (solid line):

1 mm when loaded at capacity

SHEARWALLS
Lateral Design

Deflection limits (including torsion effects)

Lateral Design – Wind and Seismic

Inter-storey drift ∆i

Post-disaster

High

Normal

0.2%ℎ௦

0.2%ℎ௦

0.2%ℎ௦

Seismic (4.1.8.13.) Wind (4.1.3.5.(3))

Using calculated deflections 
and multiplied by RdRo/IE

101

≤

1%ℎ௦

2%ℎ௦

2.5%ℎ௦

100

101
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SHEARWALLS
Lateral Design

102

SHEARWALLS
Lateral Design Design Results

Component & Cladding Design (wind only)
1                2               3                      4                     5                      6          

Sheathing Out-of-plane bending design:

1. Out-of-plane bending force

2. Sheathing bending capacity

3. Design Ratio

Fastener withdrawal design:

4. Withdraw force per fastener

5. Fastener withdrawal capacity

6. Design Ratio
103

102

103
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Drag struts 
(11.8.6)

20% increase in seismic 
force

Design Results
Capacity-based design (seismic only)

New slide

SHEARWALLS
Lateral Design

105

Seismic design philosophy: Capacity-based design

Ductile, energy-dissipative elements
(Yielding of fasteners in shearwalls)

Protected éléments
(drag-strut, diaphragm)

Protected éléments
(hold-down, anchor bolts)

104

105
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SHEARWALLS
Lateral Design Design Results

Irregularity Detection (seismic only)
Irregularity Table detects seismic irregularities as per NBC 4.1.8.6.

106

106

SHEARWALLS
Lateral Design

Elevation

Plan

Seismic Irregularity

Gravity 107

106

107
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SHEARWALLS
Lateral Design

Irregularities (Table 4.1.8.6)

Type 1 Type 2

108

SHEARWALLS
Lateral Design

Type 3 Type 4

109

Irregularities (Table 4.1.8.6)

108

109
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SHEARWALLS
Lateral Design

Type 6Type 5

111

Irregularities (Table 4.1.8.6)

SHEARWALLS
Lateral Design

112

Additional restrictions – Article 4.1.8.10

IEFaSa(0.2) ≥ 0.35 (SC3, SC4)

Type 4 and 5 not permitted for timber buildings 
more than 4 storeys

Type 4 Type 5

Type 6

Type 6 permitted for IEFaSa(0.2) < 0.2 (SC1) and elastic design 
(RdRo=1). 

Not permitted for Post-disaster buildings (NBC 2015 and 2020). 
Not permitted for High-importance buildings (NBC 2020).

111

112
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SHEARWALLS
Lateral Design

Type 7 Type 8 Type 9

113

Irregularities (Table 4.1.8.6)

Type 7 (torsional irregularity) not permitted when IEFaSa(0.2) >0.35 (SC3, SC4) 

SHEARWALLS
Lateral Design

CM
CR

Fx
ex

Accidental torsion & torsional sensitivity 

Dnx

ex-0.1Dnx

Ex+0.1Dnx δmax
δmin

𝐵௫ =
𝛿௠௔௫

𝛿௔௩௘
=

2𝛿௠௔௫

𝛿௠௔௫ + 𝛿௠௜௡

𝐵 = 𝑚𝑎𝑥 (𝐵௫) of all levels

Torsional sensitivity

SHEARWALLS checks for torsional sensitivity 
and warns the user when B > 1.7

NBC 4.1.8.11. (10)

114
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115

Resolving failures

1st storey

SHEARWALLS
Lateral Design

116

115
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SHEARWALLS
Lateral Design

117

Resolving failures
Solution

Pay attention 
to RdRo

SHEARWALLS
Lateral Design

Shearwall Limitations

118

1

1: shearwall resistance check. 
2: Hold-down resistance check.

(including 20% force increase  
for seismic)

3: Bearing check for bottom plate.

2 3

4

5

4: No drag-strut design (only drag-strut force with 20% increase for seismic).
5. No anchorage design (only anchor force without 20% increase for 
seismic).
6. Shearwall deflection and storey drift check.
7. Out-of-plane resistance for wind pressure. 
8. No diaphragm design (only diaphragm force without consideration for VDi

per O86 11.8).

117
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Visit our website at
woodworks-software.com

 Watch our Training Videos

 Follow our Step-by-Step Tutorials

Browse through the User Guide

Questions about our software? 
Check out our FAQ! 129

Get your WoodWorks® programs here
woodworks-software.com/canadian-edition/

Yearly Subscription Fees
Sizer 2020 ($210)

Connections 2020 ($60)
Shearwalls 2020 ($250)

Enjoy automatic updates, new versions and concurrent licensing!

Questions about licensing? 
Contact our sales department 130

129

130
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Contact Us

131

Software support: support@woodworks-software.com

Diego Flores: dflores@cwc.ca
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WoodWorks® Software 
Designing with Shearwalls
May, 2024

Proudly Sponsored by WoodWorks® Software
Hosted by WoodWorks ATL

Questions?
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