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More Accurate
Design more accurately with 
unrestricted and accessible 
FEA analysis

Eliminates Wasted Time
Eliminate time wasted using 
clunky methods or waiting for 
software licenses to free up

Available Everywhere
Empower engineers to work 
effectively from office, home, 
or site

ClearCalcs helps engineers design 
without compromise by bringing 
together powerful FEA analysis with 
easy to use design tools for concrete, 
steel, cold-formed steel and timber.

Explore our range at clearcalcs.com

Intro Video 
Hyperlink

28 June 2023

https://clearcalcs.com/
https://clearcalcs.com/
https://vimeo.com/287419459
https://vimeo.com/287419459


Meet the Presenters
•  Qiming Liu, Structural Engineer

• PhD in Structural Engineering

• PhD from Swinburne University of Technology

• MSc and BEng in Civil Engineering

• 4 years of academic research experience in:

• Topology Optimisation

• 1 year now with ClearCalcs

• Content Development

• Customer Success
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How to Ask Questions
• Type your questions in the Chat tab on your 

Zoom control panel and click Send
• Please send your questions to “everyone”
• We will address all questions in the second half 

of the webinar during the 15-minute Q&A 
session

• We might invite you to unmute yourself to ask 
your question live! 
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Ask your 
questions here

Send to everyone
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Agenda – Today’s Goals
• Overview of AS 4055 and AS1684.2

• Scope and limitation

• Wind Bracing for Residential Houses

• Definitions and design procedure

• Wind classification and racking force

• Design bracing systems

• Worked Examples

• Using ClearCalcs Wind Bracing Calculator
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Overview of AS 4055 and AS 1684.2
• AS 4055 vs AS1170.2
• AS 1684.2
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AS 4055:2021

7

•AS 4055 “Wind Loads for Housing”, a simplified version of AS 1170.2.

•Scope: NCC Class 1 and 10a buildings with geometric limits.

•Simplifying assumptions and results in simple table lookup.

•Simplified coefficients & factors.

•Total Uplift/Racking – independent section with its own table lookups.

28 June 2023

AS 4055:2021, fig 1.2, table 2.2, fig 3.1 
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AS 1684.2:2021
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•AS 1684.1, Design Criteria (AS 1720.3 – Timber structures design criteria for timber-framed residential buildings)

•AS 1684.2, Prescriptive Non-cyclonic areas

•AS 1684.3, Prescriptive Cyclonic areas

•AS 1684.4, Simplified part 2 

•Class 1 or 10a buildings, Single or two-storey construction.

•Building shapes: shall be essentially rectangular, square, L-shape or a combination of rectangular elements including 
splayed-end and boomerang-shaped buildings.

•Geometric limits:
• Max width: 16 m
• Max roof pitch: 35 deg
• Max wall height: 3.0 m (** 3.6m)

• Wind Classification applicable to AS 4055
•Spacing of bracing walls:

• 9.0 m max (ceiling diaphragm)
• 14.0 m max (floor diaphragm)
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Wind Bracing of Residential Houses
Definitions and design procedure
Wind classification and racking force
Design bracing systems
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Bracing in AS 1684.2

1028 June 2023

•Cl 6.1.3: “Temporary and permanent bracing shall 
be provided to stud walls to resist horizontal forces 
applied to the building.”

•Cl 8.1: “Permanent bracing shall be provided to 
enable the roof, wall and floor framework to resist 
horizontal forces applied to the building (racking 
forces). Appropriate connection shall also be 
provided to transfer these forces through the 
framework and subfloor structure to the building’s 
foundation.”

•Temporary bracing shall be equivalent to at least 60% of the 
permanent bracing required.

•Temporary bracing may from part of the installed permanent 
bracing.

IRC Wall Bracing, fig 1
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❖ Load Path

Ceiling Diaphragm

Floor DiaphragmBrace

Brace Brace

Wind forces on the roof

Wind forces on the 
top half of this wall

Wind forces on the 
bottom half of this wall

Wind forces on the 
bottom half of this wall

Wind forces on the 
top half of this wall
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Bracing in AS 1684.2
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❖ Cl 8.3.1 – Wall and Subfloor Bracing

(a) Determine wind classification – Cl 1,5, or (AS 4055 or AS 1170.2 applicable)

(b) Determine the wind pressure – Cl 8.3.2, or (AS 4055 or AS 1170.2 applicable)

(c) Determine the area of elevation – Cl 8.3.3, Fig 8.2(A-C), or Cl 5.2 of AS 4055

(d) Calculate the racking force – Cl 8.3.4, 

(e) Design bracing systems for:
         (i) subfloors – Cl 8.3.5

(ii) walls – Cl 8.3.6

(f) Check even distribution and spacing – Cl 8.3.6.6, 8.3.6.7, Table 8.20 and Table 8.21

(g) Check connection of bracing to roof/ceiling and floors – Cl 8.3.6.9 and 8.3.6.10
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Bracing in AS 1684.2
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❖ Cl 8.3.7 – Roof Bracing

• Cl 8.3.7.1 – Pitched Roofs and Cl 8.3.7.2 – Gable Roofs:
•    Provides specifications and basic requirements only

•    Diagonal metal bracing/sheet bracings to be designed and installed in 
accordance with engineering principles.

• Cl 8.3.7.3 – Trussed Roofs

•    In accordance with AS 4440 – installation of nail plated timber roof trusses

AS 1684.2, fig 8.8
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Determine Wind Classification
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❖ Cl 1.4.2, AS 1684.2:2021
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Step (a) Determine wind classification 
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Determine Wind Classification
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❖ AS 4055:2021

 

AS 4055, fig 1.2
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Determine Wind Classification
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❖ AS 4055:2021
• Design gust wind speed and wind classification assessment

o Cl 2.2 - Wind Region (A, B, C & D)

o Cl 2.3 - Terrain Category (1, 2, 2.5 & 3)

o Cl 2.4 - Topographic Classification (T0-T5)

o Cl 2.5 - Shielding Classification (FS, PS, NS)

AS 4055, table 2.2 - D is on the 2nd  part of this table
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Step (a) Determine wind classification 
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Determine the Racking Force
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❖ Racking force 
• Cl 5.1 of AS 4055 and Cl 8.3.4 of AS 1684.2

• Total racking force = Area of elevation (m 2 ) × Lateral wind pressure (kPa).

❖ Area of Elevation
• Cl 5.2 of AS 4055, and Cl 8.3.3 of AS 1684.2

• Should be calculated for both directions (long & short sides) of the building

• “The wind direction used shall be that resulting in the greatest load for the length and 
width of the building, respectively. As wind can blow from any direction, the elevation used 
shall be that for the worst direction.”

AS 4055, fig 5.2(A)
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Determine the Racking Force
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❖ Determine the Wind Pressure

• Surface type: 

• Vertical Surfaces 

o Table 5.2(A) of AS 4055, Table 8.1 of AS 1684.2

• Sloped Roofs 

(hip roofs or side wind on gable/skillion roofs) 

o Table 5.2 (B-M) and Table 8.2-8.5 of AS 1684.2
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Step (b) Determine wind pressure 

Total racking force = Area of elevation (m 2 ) × Lateral wind pressure (kPa).
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Determine the Racking Force
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AS 4055, Table 5.2(A) AS 4055, Table 5.2(B)

Step (b) Determine wind pressure and step & (d) Calculate the racking force 

Total racking force = Area of elevation (m 2 ) × Lateral wind pressure (kPa).
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Bracing Systems
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❖ Nominal Wall Bracing – Cl 8.3.6.2
• “the racking force is resisted by a combination of “Structural Wall 

Bracings" and also “Nominal Wall Bracings”…”

• Internal linings of the building (e.g. gyprock, villaboard)

• The maximum allowance for nominal bracing is 50% (both direction)

• Nominal bracing should be evenly distributed throughout the building

• Minimum length for nominal bracing is 450mm

AS 1684.2, Table 8.17

Method Bracing Capacity (kN/m)
Sheeted one side only 0.45

Sheeted two sides 0.75

❖ Structural Wall Bracing– Cl 8.3.6.3
• Purpose-fitted bracing

• Sheet or cross-timber or steel bracing

• 14 commonly used bracing types are provided 

in Table 8.18 (type a, b, c, …, n)

ClearCalcs.com | FEA Structural Design in the Cloud

Step (e) Determine bracing systems
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Bracing Systems
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❖ Metal or Timber Diagonal Bracings
• Type (a)-(d), Maximum capacity of 3.0 kN/m, Maximum Wall height: 2700mm, 

• Wall length: 1800 mm Min. to 2700 mm Max.

• Fixed bottom plate to floor frame or slab with nominal fixing only (Table 9.4)

AS 1684.2: 2021, Table 8.18 (a)-(d)

AS 1684.2, Table 8.18(c)

Type Description Material and thickness (mm) Capacity, 
(kN/m)

Requirements

(a) Two diagonally 
opposed timber or 
metal angle braces

Timber: 45x19 or 70x19 hardwood, 
Steel: 18x16x1.2 

0.8

(b) Metal straps – 
tensioned 

1.5

(c) Timber & metal 
angle braces

Timber: 75x15 F8 or Steel: 20x18x1.2 1.5 Length: 1800 mm min. to 
2700 mm max

(d) Metal straps – 
tensioned – with 

stud straps 

3.0
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Bracing Systems
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❖ Plywood Sheet Bracings, type (g)-(k):
• Maximum wall height: 2700 mm

• Capacities are JD5, which reduced from 2010 version (JD4)

• Minimum length of (g)-(i) is 900 mm, except Method A of (h) – 600mm

• Detail (g) – half (1.5 kN/m) for unit length 600mm

AS 1684.2: 2021, Table 8.18 (g)-(k)

AS 1684.2, Table 8.18(g)

Type Brief Description Capacity 
(kN/m)

Requirement 
Length (mm)

(g) Plywood, various grade and thicknesses 3.0 900

(h) Plywood, various grade and thicknesses 
Method A

5.6 600

Plywood, various grade and thicknesses
Method B

5.2 900

(i) Plywood, 4.5mm F11 6.6 600

Plywood, 7 mm F11 7.6 600

(j) Plywood, F11 (decorative) 1.8 900

(k) Plywood, F11 (decorative) 4.6 900

ClearCalcs.com | FEA Structural Design in the Cloud

Step (e) Determine bracing systems
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Bracing Systems
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❖ Hardboard Sheet Bracings
• Not so commonly available

• Capacities are JD5, which reduced from 2010 version (JD4)

• Maximum wall height: 2700 mm

• Minimum thickness of hardboard: 4.8 mm
• One-side of the wall to be lined with plasterboard or equivalent

AS 1684.2: 2021, Table 8.18 (l)-(n)

Type Brief Description Capacity 
(kN/m)

Requirement 
Length (mm)

(l) Hardboard, Type A 2.9 900

(m) Hardboard, Type B 5.0 900

Hardboard, Type C 7.6 900

(n) Hardboard, Type D 2.9 460

Hardboard, Type E 5.0 460

AS 1684.2, Table 8.18(n)
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Bracing Systems
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❖ Height Modification – Cl 8.3.6.4
• In Table 8.18 (a) – (n), the wall heights is up to 2700 mm

• For walls greater than 2700mm, the capacity shall be reduced by multiplying by the height accordingly

• For example: Wall height of 3900 mm, 10m of plywood bracing type (g), 3.0 kN/m capacity

Bracing resistance provided: = 3.0 kN/m x 10 m x 2700/3900 = 20.77 kN (30 kN without reduction)

❖ JD5 to JD4 framing – Cl 8.3.6.3
• In Table 8.18 (g) – (n), based on minimum JD5 or J5

• Information of Joint Groups refer to Cl 9.6.5 and Appendix G

• If JD4 is used:

Plywood (g) – (k): increase capacity by 12.5%

Hardboard (l) – (n): increase capacity by 16.0%

❖ Alternate Bracings:
e.g. Portal Frames (Cl 8.3.6.7) and Masonry Walls (Cl 8.3.6.8), OSB Sheet Braces, Wall Trusses.

Refer to capacities provided by the manufacturers

Wall Height (mm) Multiplier

3000 0.9

3300 0.8

3600 0.75

3900 0.7

4200 0.64

AS 1684.2, Table 8.19
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Bracing Systems
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❖ Location and Distribution – Cl 8.3.6.6

“Bracing shall be approximately evenly distributed and provided in both directions, and 
shall initially be placed in external walls and if possible, at corners of the building”

AS 1684.2, fig 8.5

ClearCalcs.com | FEA Structural Design in the Cloud

Step (f) Check even distribution and spacings
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Bracing Systems
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❖ Spacing – Cl 8.3.6.7 and Cl 8.3.5.9

Wind Class N1 and N2 Spacing of Bracing

Single or Upper Floor of two Storey Building 9,000 mm

Lower of Two Storey Building 9,000 mm

14,000 mm

Wind Class N3 and N4 Spacing of Bracing by Roof Pitch

Single or Upper Floor of two Storey Building Read from 
Table 8.20 
and 8.21

9,000 mm

Lower of Two Storey Building Read from 
Table 8.20 
and 8.21

14,000 mm

ClearCalcs.com | FEA Structural Design in the Cloud

Step (f) Check even distribution and spacings
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Bracing Systems
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❖ Fixings of top of bracings – Cl 8.3.6.9

“All internal bracing walls shall be fixed to the floor of lower storey 
bracing walls, the ceiling or roof frame, and/or the external wall 
frame, with structural connections of equivalent shear capacity to 
the bracing capacity of that particular bracing wall.”

“Nominal and other bracing walls with bracing capacity up to 1.5 
kN/m require nominal fixing only, i.e. no additional fixing requirements.

Table 8.22 (a) to (i) outlines the requirements for the bracing wall to 
ceiling connections

ClearCalcs.com | FEA Structural Design in the Cloud

AS 1684.2, Table 8.22

Step (g) Check Connections
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Bracing Systems
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❖ Fixings of bottom of bracings – Cl 8.3.6.10
“The bottom plate of timber-framed bracing walls shall be fixed at the ends of the bracing panel and, if required, 
intermediately to the floor frame or concrete slab with connections determined from Table 8.18.”

• Connections in Table 8.18 is for capacity up to 3.4 kN/m

• Otherwise, need to refer to Table 8.23 and Table 8.24

NOTE Table 8.18 nom

ClearCalcs.com | FEA Structural Design in the Cloud
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Step (g) Check Connections
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Worked Examples
How does the workflow look like in 
ClearCalcs Wind Bracing Calculator
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❖ Covered By ClearCalcs

(a) Determine wind classification 

(b) (b) Determine the wind pressure 

(c) Determine the area of elevation 

(d) Calculate the racking force 

(e) Design bracing systems for:
         (i) subfloors

(ii) walls

(f) Check even distribution and spacing 

(g) Check connections
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Worked Example
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Questions?
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THANK YOU!
• We will send you a recording of the webinar by email.

• There will be a survey at the end of this webinar, we would 
appreciate your feedback on how we can improve.

• If you have further questions, send an email to 
help@clearcalcs.com or use the Help button in ClearCalcs

• Stay tuned for webinar [Webinar Title] next month!
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About ClearCalcs
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Happy Engineers Using ClearCalcs
ClearCalcs has been used in 2,000,000+ designs by a growing number of engineers across the globe, with the US 
becoming our largest customer base in 2021.

ClearCalcs Pty Ltd 3425 January 2022

“You are light years ahead of 
the competition on features 

and ongoing growth.” 

Don C. 
Foundation Engineering 

Specialists, LLC

“The program basically does 
the work for you...Wow, I can 
finally throw away the last of 

my spreadsheets!”

Jason M.
J. Michael Engineering, PLLC

“Why didn’t you just use 
ClearCalcs for that?”

 

Helen W. via Landon R.  
Criterium Engineers
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The ClearCalcs Team
A growing team of passionate engineers, programmers, customer 
success specialists, product managers, marketers, and more!
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What Sets Our Calculations Apart 
• Live solutions 

• Instantly see how every change you 
make affects the design, in all load cases

• Finite Element Analysis
• Get the most accurate results no 

matter what your configuration

• As simple or complex as you want
• Safely enter in only a few properties, 

or tune every parameter – it’s up to you
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What Sets Our Design Process Apart
• Member selector

• Check every possible member in seconds

• Link your loads
• No need to manually copy reactions 

into the next sheet – just create a link

• Simple traffic light indicators
• See at a glance how close your design 

is to perfection
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What Sets Our Platform Apart
• Clean, clear printouts

• Beautiful results your clients can understand

• See full detail for every field
• References, equations, and more

• Rapid product updates
• Receive new features and calculations 

within days, not years
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Key Advantages
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ClearCalcs is designed for the modern efficiency focused engineering practice
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