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Mastering Structural Design 
Shearwalls, Sizer & Connections
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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

SIZER
Gravity Design

 Beam Mode
 Column Mode
 Concept Mode

CONNECTIONS
Fasteners

Lateral Design

 Wind 
 Seismic

SHEARWALLS
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SIZER
Gravity Design

 Beam Mode
 Column Mode
 Concept Mode

CONNECTIONS
Fasteners

Lateral Design

 Wind 
 Seismic

SHEARWALLS

SIZER
Beam Mode

• Simply Supported 

• Multi-Span (max. 6 spans)

• Cantilevers

• Biaxial bending members (such as oblique purlins)

Detailed Design for Beams, Joists, Rafters and CLT Panels
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SIZER
Beam Mode

Wood Materials
• Lumber, Timber, Rough Sawn Timber
• Built-up beam
• Glulam
• Wood I-joists

 APA PRI
• PSL, LVL, LSL

 Nordic
 Weyerhauser
 Louisiana Pacific
 Boise Cascade

• CLT

SIZER
Beam Mode Beam Span

Design span: 

Full span:

Clear span:
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SIZER
Beam Mode

Sloped Members

Oblique 
Angled 

Members

Oblique & slope angle

X

12‘’
Pitch = X /12

SIZER
Beam Mode

Beam Input

Beam details can be left 

as “unknown” and 

designed by Sizer

Beam Input
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SIZER
Beam Mode

Deflection
Limits

Wet Service, 
Preservative-treated, or 

Fire-treated

Lateral Stability

Fire Design (O86 Annex 
B and NBC Appendix D)

SIZER
Beam Mode

Bearing Design at Supports

Bearing Design
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SIZER
Beam Mode

Dead
Live

Snow
Wind

Earthquake
etc.

Uniform
Partial

Triangular
Trapezoidal

Point
Applied moment

Load Input

SIZER
Beam Mode

Design for Shear, 
Bending, 

Deflection, 
Vibration & Fire

Strength & 
Adjustment Factors

Critical load 
Combinations

Results
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Beam Mode 
Step-by-Step Examples

SIZER
Beam Mode Example 1

WDM 2020 page 40

--> KD = 1.0
--> KS = 1.0

--> KT = 1.0
--> KL = 1.0

--> KH = 1.4

Example 1: Joists
Design single span floor joists for the following conditions:
• joist spacing = 400 mm
• joist span = 3.0 m
• specified dead load = 1.5 kPa (includes partitions)
• specified live load = 2.4 kPa (commercial use and occupancy)
• standard load duration
• dry service condition
• untreated
• fully laterally supported by subfloor
• Case 2 system

Use an S-P-F No.1/No.2 sawn lumber.
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SIZER
Beam Mode Example 1

WDM 2020 page 40

SIZER
Beam Mode

O86-19 Equations
Try 38 x 184 mm (2x8):

Mr =   Fb S KZb KL

Fb = fb (KDKHKStKT) = 11.8 (1x1.4x1x1) = 16.52 MPa
S = (38x1842)/6 = 214421 mm3

KZb = 1.2
KL = 1.0
Mr =  0.9 x 16.52 MPa x 214421 mm3 x 1.2 x 1.0 x 10-6 = 3.83 kNm

Vr =   Fv 2/3 An KZv

Fv = fv (KDKHKSvKT) = 1.5 (1x1.4x1x1) = 2.1 MPa
An = 38x184 = 6992 mm2

KZv = 1.2
KL = 1.0
Vr =  0.9 x 2.1 MPa x 2/3 x 6992 mm2 x 1.2 x 10-3 = 10.6 kN

EI = 9500 MPa x 38 x 1843 /12 = 187 x 109 Nmm2

Example 1
WDM 2020 page 40
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SIZER
Beam Mode Example 1

Joist Selection Table
WDM 2020 (page 43)

Mr = 3.83 kNm
Vr = 10.6 kN

EsI = 187 x 109 Nmm2

WDM 2020 page 40

SIZER
Beam Mode Example 1

Joist Selection Table
WDM 2020 (page 43)

WDM 2020 page 40
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SIZER
Beam Mode Example 1

WDM 2020 page 40

 Compressive resistance perpendicular to grain at bearing?
 Continuous joists instead of simply supported joists?
 Notched joists?
 Vibration?

SIZER
Beam Mode

http://woodworks-software.com/canadian-training-videos/

Video 1 – Bearing Design
Video 3 – Beam Mode
Video 4.1 – Lateral Stability Option
Video 5 – Understanding Load Input (Beams & Columns)

Beam Mode Training Videos
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SIZER
Gravity Design

 Beam Mode
 Column Mode
 Concept Mode

CONNECTIONS
Fasteners

DATABASE EDITOR
Add Proprietary Products

SHEARWALLS
Lateral Design

 Wind 
 Seismic

SIZER
Column Mode

• Columns, Wall Stud or CLT Wall Panel

• Compression & Tension

• Eccentric loading

• Combined axial & lateral loads

• Fixed or pinned supports
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SIZER
Column Mode

Column Mode Input

Column Details

Deflection 
Limits

Service 
Conditions and 

Treatment

SIZER
Column Mode

Lateral Support: End Conditions:

Fire Design (Annex B and CAM)
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SIZER
Column Mode

Compression (+) and Tension (-) 
Axial Forces

SIZER
Gravity Design

 Beam Mode
 Column Mode
 Concept Mode

CONNECTIONS
Fasteners

SHEARWALLS
Lateral Design

 Wind 
 Seismic
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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.
38

SHEARWALLS
Lateral Design

Lakehouse Condos, Grimsby, ON  Kirkor Architects + Planners, Tacoma Engineers
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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.
40

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
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SHEARWALLS
Lateral Design

42

SHEARWALLS
Lateral Design

Low Buildings (Figure NBC 4.1.7.6-A)
Lateral Design – Wind

SHEARWALLS 
automatically accounts for 
the worst case (A and B) 
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SHEARWALLS
Lateral Design

Other Buildings (NBC 4.1.7.5)
Lateral Design – Wind

SHEARWALLS
Lateral Design

Lateral Design – Wind
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SHEARWALLS
Lateral Design

SHEARWALLS
Lateral Design

Equivalent Static Force Procedure (NBC 4.1.8.11)

Lateral Design – Seismic

Base shear
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SHEARWALLS
Lateral Design

Equivalent Static Force Procedure (NBC 4.1.8.11)

48

 When IEFaSa(0.2) is less than 0.35
or

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

or

 For irregular structures (Types 1, 2, 3, 4, 5, 6*
or 8), less than 20m in height with period less 
than 0.5s

Lateral Design – Seismic

SHEARWALLS checks compliancy and warns 
the user when building does not conform

*permitted only with IEFaSa(0.2) < 0.2 and elastic design, 4.1.8.10.(1)

SHEARWALLS
Lateral Design

Equivalent Static Force Procedure (NBC 4.1.8.11)

Lateral Design – Seismic
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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.
50

SHEARWALLS
Lateral Design

Design for Envelope 
of Rigid & Flexible 

Diaphragm

Design Tab
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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
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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.
53
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SHEARWALLS
Lateral Design

54

SHEARWALLS
Lateral Design

𝑉௙௦௜ = 𝐹௙
𝑉௥௦௜
∑𝑉௥௦௝

∆1 ∆2

Vrs2

∆1≠∆2

Vfs1 Vfs2

Vrs1

Ff

Loads distribution to each shearwall (segment) in shearline
Capacity-based load distribution
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SHEARWALLS
Lateral Design

𝑉௙௦௜ = 𝐹௙
𝐾௦௜
∑𝐾௦௝

SHEARWALLS iterates until ∆1=∆2

Loads distribution to each shearwall (segment) in shearline
Deflection-based load distribution

∆1

Ks2

Ff

Vfs1 Vfs2

Ks1

∆2∆1=∆2

SIZER
Gravity Design

 Beam Mode
 Column Mode
 Concept Mode

CONNECTIONS
Fasteners

SHEARWALLS
Lateral Design

 Wind 
 Seismic
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CONNECTIONS
Fasteners

 12.3 Split-ring and shear-plate connectors

 12.4 Bolts and dowels

 12.5 Drift pins

 12.6 Lag screws

 12.7 Timber rivets

 12.8 Truss plates

 12.9 Nails and spikes

 12.10 Joist hangers

 12.11 Wood screws

Types of Connections
CSA O86-19

CONNECTIONS
Fasteners

 Nails

 Wood screws

 Bolts

 Lag screws

 Timber rivets

 Shear plates, etc.  

Types of Connections
WoodWorks® Connections 2020
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CONNECTIONS
Fasteners Connections Types

CONNECTIONS
Fasteners Single Shear Nail Example

Choose Connection Geometry
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CONNECTIONS
Fasteners Single Shear Nail Example

Choose Fastener Type

CONNECTIONS
Fasteners Single Shear Nail Example

Specify Properties of Main Member
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CONNECTIONS
Fasteners

Specify Properties of Side Member

Manual input section sizes, if 
necessary

Single Shear Nail Example

CONNECTIONS
Fasteners

Specify Additional Parameters

Service condition factor (KSF)

Treatment factor (KT)

Load duration factor (KD)

Single Shear Nail Example
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CONNECTIONS
Fasteners

Specify Fastener Parameters
Single Shear Nail Example

CONNECTIONS
Fasteners

Preliminary Connection Layout
Single Shear Nail Example
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CONNECTIONS
Fasteners

Results
Single Shear Nail Example

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! 69
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Mastering Structural Design 
Shearwalls, Sizer & Connections
April 2024

Questions?

Diego Flores, M.Sc., CEP
dflores@cwc.ca
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