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History of Cold-Formed Steel

A brief look into the past and evolution of cold-
formed steel in buildings
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History of Cold-Formed Steel

Source: Wikipedia, Deign of Cold-formed steel structures ASI, CFSEI
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Current Global Usage

How cold-formed steel is used around the globe 
with various building types
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Global Presence

16,000+ Roll formers

4600 Customers

100+ Countries

105 Patents
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Scottsdale Ecosystem

Machines Software Support Material Supply Finance
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Scottsdale Ecosystem – Machine (Profiles)
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Scottsdale Ecosystem – Software (Scottsdale)

“ World-class software solutions for cold-formed steel construction ”
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Scottsdale Ecosystem – Software (Knudson)

“ Most versatile software solution for all cold-formed steel structures”
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Projects Around the Globe 

Australia India Kyrgyzstan

USAQatar

Argentina

ThailandSouth Africa
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Potential Strength Benefits

Cold-formed steel comparison with other 
framing elements
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Advantages of Cold-Formed Steel

Higher strength to 
weight ratio

Non 
combustible

Fast and low cost in mass 
production

Reduced self-weight 
resulting in easier handling

Eco friendly as steel is the most 
recycled material in the world

Resistance to termite 
attacks and weathering
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/

Comparison with Wood

• Termite attack 
compromising 
structural integrity

• Hard to get it straight

• Warps due to 
weather

• Higher dead load but 
lesser capacity

• Dimensions can vary 
if not prefabricated

• More labour and 
equipment on site 
due to heavy frames – 
Slower construction 
time

• Combustible

• Impossible for 
termites to eat

• Straight structures all 
the time

• Rigid and no warping 
due to weather

• Lower dead load but 
higher capacity

• Millimetre level 
precision using 
prefabrication 
methods

• More labour and 
equipment on site 
due to heavy frames – 
Faster construction 
time

• Non-combustible

V
s
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Behaviour Under Ambient 
Conditions

Cold-formed steel structural behaviour overview
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Structural Engineering Overview

Geometry 
Generation

Loads Evaluation 
& Application

Structural 
Analysis

Member 
Design

Connection 
Design

Country code 
independent

Country code 
dependent

Country code 
independent

Country code 
dependent

Country code 
dependent
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Major Country Codes for Loads and Design

Loads Design

AS/NZS 4600:2018 Cold-formed Steel 
Structures 

AISI S100-16 S3-22 – North American 
Specification for the Design of Cold-
Formed Steel Structural Members

EN 1993-1-3:2006 - Eurocode 3: 
Design of steel structures - Part 1-3: 
General rules - Supplementary rules 
for cold-formed members and 
sheeting

AS 1170 series

ASCE 7, IBC

EN 1991 series
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Load Combinations

18

AS 1170 – Strength load combinations AS 1170 - Serviceability

Source: AS 1170.0, ASCE 7-22, EN1990:2002

ASCE 7-22 - Basic load combinationsEN 1990 – Strength and service load combinations



Wind Behaviour and Design

Account for torsion based on 
structure if needed

Wind direction on different 
shapes 
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Seismic Behaviour and Design

20Source: AISI S400-20, NIST, Powertruss, ASCE Design Guide

Strap bracing

Special bolted moment 
frames may be required

Sheet bracing

Welded portal 
trusses

Plated portal frame

Equivalent lateral force 
analysis (ELF)



Tie Downs
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Chemical anchors to resist 
higher uplifts

Anchor design software for 
cracked concrete

Roof truss to block 
wall tie down

Wall to concrete 
footing tie down



Snow Behaviour and Design
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Partial snow loads Unbalanced snow loads Drift and sliding roof snow load



ScotSteel/ScotStruct 
checks it all

Buckling Modes in Cold-Formed Steel

Local Buckling

Distortional Buckling

Global Buckling Global Buckling

Local Buckling

Distortional Buckling
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Web Crippling of Cold-Formed Steel

Source: AISI S100-16

YES!! SCOTSTEEL/
SCOTSTRUCT 

Checks that too!!

End One Flange 
(EOF)

Internal One 
Flange (EOF)

End Two Flange 
(ETF)

Internal Two 
Flange (ITF) 24



Effective Width Method vs Direct Strength Method in 
Cold Formed Steel Design

AND YES!!
SCOTSTEEL/SCOTSTRUCT 
can handle both methods
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Compute Effect Buckling Modes (Finite Strip Analysis)
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Tensile Coupon Tests and Mill Certificates

Typical stress vs strain 
curve Typical mill certificateTypical tensile coupon test

“CHECK BEFORE YOU BUY STEEL”
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Behaviour Under Extreme 
Conditions

Cold-formed steel structural behaviour under 
various temperature loading conditions
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Full Scale Fire Tests – Walls (SCOTPANEL)

28Source: QUT WAFEL



Heat Entrapment – Effect of Insulation (SCOTPANEL)

29Source: QUT WAFEL



Floor Fire Tests (SCOTTRUSS)
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Buckling of top chord, 
bottom chord and web 

members

Source: QUT WAFEL



In the Event of a Fire
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Fire Resistance Level (FRL)

Source: AS 4600, QUT WAFEL 32

ISO 834 based Standard 
Fire Curve60/60/60

Example of Fire Resistance Level (FRL)in minutes

Structural 
Adequacy

Integrity

Insulation

Failure 
Criteria

Structural 
Adequacy

The ability to maintain 
stability and adequate 

load bearing capacity as 
determined by AS 

1530.4

Integrity
The ability to resist the 

passage of hot gases as 
specified by AS 1530.4

Insulation

The ability to maintain a 
temperature on the 

ambient surface within 
limits as in AS 1530.4



Fire Design - Behaviour

Source: AS 4600

Variation of yield stress of 
steel with temperature

Variation of elastic 
modulus with temperature

“Ensure these reductions are included during fire design”
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Design Under Sub Zero Conditions

Source: Mahenthirarasa et.al

Typical tensile coupon test Short column compression 
tests

Short column compression 
test results

“No reduction in capacities at sub-zero temperatures”
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Engineering Solutions – 
Research and Development

Analysis and design procedures with latest 
research and developments
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Bracing Tests

K-bracing 30-mm brace 150-mm brace
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Connection Tests

Hat section roof truss 
connection tests

Rivet connection

Nail pull out

Bolt tension

Bolt web 
connection

“Capacities included in ScotSteel engineering calculations”
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Lintel Tests

38
Double plating

No plating Single plating

Rivet failure



Truss Testing – Hat Section (SCOTTRUSS)

39

Buckling bottom 
chord



Full Scale Floor Truss Testing (SCOTTRUSS)
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Floorboard on top

Buckling top chord

Floorboard on 
bottom



Advanced Finite Element Analysis

Buckling behaviour of 
C-section members 

(SCOTPANEL)

Buckling behaviour of Hat 
section members 

(SCOTTRUSS)

Buckling behaviour of FE24 
(FRAMEEXTEND24) 41



Modular Construction

Modular lifting 
set-up

C-section joists from 
KFS FRAMEMAKER

Lifting lugs

Components 
within a lift 42



Current and Future 
Engineering Software 

Development

Software tools and automation for cold-formed 
steel structures
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Scottsdale’s Current Software - Overview

Geometry 
Generation

Loads Evaluation & 
Application

Structural 
Analysis

Member 
Design

Connection 
Design 44



Engineering Automation Roadmap

ScotStruct - Bearing wall 
module shown
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• More modules to the ScotStruct software
• Tight integration amongst all modules
• Integration with ScotSteel and other 

standalone application
• Import and export support for commonly 

used engineering formats for easier data 
transfer
• DWG
• DXF
• IFC

• One click PDF reports for engineering sign off 
for all modules

• Whole cold-formed steel building design with 
state-of-the-art DSM methodology

• Desing for complex configurations and built-
up sections

AVAILABLE AS BETA 
DOWNLOAD NOW!!



Design for Complex Built Up Sections (Upcoming)
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EWM/DSM based results

Example column usage 
engineering results for 6 

storey
Composite columns Composite chord members



Other Modelling and Design Tools
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General purpose

modelling tools

SpaceGass Strap

Staad.Pro

Multiframe

ETABS

Cold-formed steel 
design tools

Wind generation 
tools

CHECKWIND

MECAWIND

Custom spreadsheets

CFS by RSG

SHAPE-THIN



Summary
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End-to-End Steel Framing Solution
Your trusted steel framing partner with a complete ecosystem that 
integrates CAD, advanced engineering, detailing, and roll-forming for 
streamlined construction.

Versatile Roll formers for Diverse Needs:
Precision roll forming equipment tailored for truss fabrication, modular 
builds, commercial framing, and beyond.

High-Tech, Accessible Automation:
Advanced yet affordable steel framing technology with financing options, 
ideal for businesses of all sizes.

Optimized for Local Production
Low-cost, efficient roll formers designed for small teams, ideal for on-site 
light gauge steel fabrication.



USA:
10401 West 120th Avenue
Broomfield, CO 80021

Australia:
Unit 4, 5 Henry Street
Loganholme, Queensland 4129

New Zealand:
17 Cadbury Road
Onekawa, Napier 4110

+ 1 (888) 406-2080   I   +61  1300 671  345

sales@scottsdalesteelframes.com
www.scottsdalesteelframes.com
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THANK YOU
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