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1 Introduction

The Compliance Document for Scottsdale Self-Certification (AU Trusses) consists of this Summary and two other

documents:

a) The Installation Manual (Construction), and
b) The Self-Certification User Manual

Both of which are available for registered users of the Scottsdale Knowledge Base.

The Compliance Document for Scottsdale Self-Certification (AU Trusses) (this document) can be found on the
Scottsdale Australia website at the following location:

https://www.scottsdalesteelframes.com/assets/entries/self-certification-compliance-document.pdf

www.scottsdalesteelframes.com
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2 General Information

2.1 Software Details

The following applications/modules provide the Scottsdale Self-Certification (AU Trusses) functionality and are
incorporated in Release 22.3.3000 of the Scottsdale Software (Release Date: 30" March 2022).

Note: Scottsdale Self-Certification (AU Trusses) is specific functionality/modules within the wider Scottsdale

Software suite, and is provided by multiple applications (listed below)

Application

N/A

ScotSteel

SCS Environment

Load Generator

Member Checker

— Hat Sections

Member Checker
— C Sections

Executable

Scottsdale Self-Certification

(AU Trusses)

SCSDesign.exe

SCSEnviro_SC.exe

AU_NZ LoadGenerator.exe

AS_H_MemberCheck.exe

AS_C_MemberCheck.exe

Version Number

22.3.3002.2472

22.3.3002.1867

1.0.0.24

1.0.0.26

1.0.0.8

Description

The Self-Certification functionality
version.

ScotSteel is the complete design
software package.

Engineering environment
configuration software

Load generation software for
Australian Standards

Member check for Hat Sections
for Australian Standards

Member check for C Sections for
Australian Standards

Figure 1 below shows the interaction between the Engineering components within the Scottsdale Software
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Figure 1 - Scottsdale Software (Engineering Modules)

2.2 Organisation Details

The Scottsdale Self-Certification (AU Trusses) functionality as part of the Scottsdale Software is produced and
distributed by:

Scottsdale Australia PTY Ltd
Unit 4, 5 Henry Street
Loganholme QLD 4129
Australia

www.scottsdalesteelframes.com
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2.3 Scope and Limitations

2.3.1 Scope

Cold-formed steel trusses using Top Hat and/or C-section for roof and floor.

2.3.2 Limitations

a) Geometrical limits of the buildings must conform to limitation (a) to (e) of the ABCB Protocol for Structural
Software as shown below
a. The average roof height must be less than 7.25m
b. The building width including roofed verandas must be less than 16.0 m
c. The building length must be less than 5 times building width
d. The roof pitch must not exceed 35°

The software checks for all the geometric limits and does not allow to proceed for self-certifications if any of
them are exceed the limit

The programme has validation on the building width, length, height, and the roof pitch dimension. If these
limits are exceeded, the software will not allow user to proceed. It gives the user a warning message as
shown in Figure 2. If the dimensions are correct based on the building plan, the user must exit the
environment and select the non-self-certification window as shown in Figure 3.

JiE2 All - Unified Environments (Seff Certification)

Template

J SCOTT DAI—E INTELLIGENT STEEL FRAME & TRUSS MANUFACTURING-TECHNOLOGY
STRUCTION

Version 21.05.2396.1818

General | Code Selection  Building Dimensions Building Information | Loads |
Building Width (mm): 9 Help Medular Build [~ Help

[Building width must be between 1 - 16000 mm|

Building Length (mm): [

Average Roof Height (mm): Help
Min. Roof Pitch (deg): l—
Max. Roof Pitch (deg):

Shape of Roof:

Hip Gable

Generate Environments Report
Save and Close

Figure 2 — Self-certification limit validation

www.scottsdalesteelframes.com
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Scottsdale Environment X

SCOTTSDALE
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Light gauge steel frame and truss technology leaders since 1995

Design will be in non-self certification mode.

Environment Mode

(®) Non Self-Certification () selfCertification

Read Discdaimer Disdaimer Accepted

[ ox | conce

Figure 3 - Non self-certification selection window

As explained above, if the user enters dimensions outside of the limits, the software will not proceed or
create the report. The screenshots below show each limitation with the warning message. Refer Figures 4 to
7 below.

[lEZ A1l - Unified Environments (Self Certification) o X

Template

J SCOTTSDALE INTELLIGENT STEEL FRAME-& TRUSS MANUFACTURING-TECHNOLOGY

CONSTRUCTION SYSTEMS

i General | Code Selection  Building Dimensions | Buiding Information | Loads |

Building Width (mm): O  Hep ModularBuid [~ Help |

Building width must be between 1 - 16000 mm
Building Length (mm} [2000

Average Roof Height (mm): ~ [6000 Help
| Min. Roof Pitch (deg). C—
Max_ Roof Pitch (deg): 10

Shape of Roof:

Gable

Generate Environments Report
‘Save and Close

Figure 4 - Building width validation
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[l All - Unified Environments (Self Certification) o X

Template

J SCOTTSDALE INTELLIGENT STEEL FRAME & TRUSS MANUFACTURINGTECHNOLOGY

CONSTRUCTION SYSTEMS

I General | Code Selection Building Dimensions | Buiding Information | Loads |

L Building Width (mm): [10000 Help Modular Build ™ Help
Building Length (mm): o
[Building length must be greater than 1 and less than 5 x building width|

Average Roof Height (mm): ~ [6000 Help
Min. Roof Pitch (deg): T —

n
Max. Roof Pitch (deg): o
Shape of Roof
Gable
Gmamv;z‘mc: Report
Figure 5 - Building length validation
[ Al - Unified Environments (Self Certification) [m] X
Template

SCOTTSDALE INTEELIGENT STEEL FRAME & TRUSS MANUFACTURING-TECHNOEOGY

CONSTRUCTION SYSTEMS

General | Code Selection  Buling Dimensions | Buicing Information | Loads |

Building Width (mm): [10000 Help Medular Build T Help
Building Length (mm): [30000
Average Roof Height (mm): [*) Help

[Roof height must be » 0 and no greater than 7250 mm

Min. Roof Pitch (deg)- i

Max. Roof Pitch (deg): 10

Shape of Roof

Gable

Generate Environments Report
nd Close.

Figure 6 - Building height validation
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[l Al - Unified Environments (Self Certification) o X

Template

J SCOTTSDALE INTELLIGENT STEEL FRAME-& TRUSS MANUFACTURING-TECHNOLOGY

CONSTRUCTION SYSTEMS

Generdl | Code Selection  Bulding Dimensions | Buiding Information | Loads |

Building Width (mm): 10000 Help Modular Build [~ Help
Building Length (mm}: 30000
Average Roof Height (mm):  [5000 Help.

Min. Roof Pitch (deg): o

Max_ Roof Pitch (deg): o
Roof pitch must be less than 35 degrees

Gable

‘Shape of Roof:

Generate Environments Report
Save and Close

Figure 7 - Roof angle validation

b) The software package is designed to interface with Scottsdale’s design software ‘ScotSteel and must be used
only in this context.

¢) The software does not include the tie downs of the trusses including child trusses to girder trusses. Tie down
is not part of the truss software. The software calculates the critical reactions at the support points. These
reactions are displayed in the truss output report. The Scottsdale Design Engineering Manual (within the
Scottsdale Knowledge Base) provides the tie down bracketry details including the number of screws. An
example of H1A Hurricane Tie is shown in Figure 8 below. The recommended tiedown details are provided
with the truss output report.

www.scottsdalesteelframes.com
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H1A HURRICANE TIE
The H1A Humicane Tie is typically used 10 provide hold down capacity for the SCOTRUSS® Roof and Floor Truss system.
They can be In muitiple configy for many

SCOTPANEL® members can aiso be restrained with the H1A brackel.

Supplier Simpson

Steel Grade G350 0.95mm BMT

Use Truss or Panel Rafter Hold Down

Protection GO0/Z275 Galvanizing
Fixing:

Anach with recommenced fasteners. Ensure the commect
number of screws are used for the required capacty.

Design Capacities (Uplift kN)

10g « 16 x 18w, Flat Pha2, DP 4. 8o Dia

®
[

Figure 8 - Example Tie Instruction

2.4 User Qualification

Users of the software must be:

e Fully trained in accordance with the Scottsdale Training Manual with a Certificate of completion.

e Fully identified and recognised by Scottsdale as a competent user with experience in construction and/or
manufacturing of trusses.

e Fully informed by Scottsdale on any up-to-date enhancements/additions to the software.

e The validity of the certification will last a period of no more than 3 years.

2.5 History of Revisions/Updating

Within the design software (ScotSteel) there is a button which allows users to download and view the latest software
changes document:

www.scottsdalesteelframes.com
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ScotSteel SCS Engineering

Update Scotsteel E SCS Eng Folder

Download and view the documented changesi
Update Engineering &Y

Figure 9 - Updates and Changes Documentation (ScotSteel)
The document is available to all users to view and refer to at any time.

The changes document shows the version number of the release. The software version number consists of 4
numbers: Year.Month.Major Build.Minor Build.

The last four releases of ScotSteel were:

e Mar 2022 - Version 22.3.3000.2472
e Feb 2022 — Version 22.2.3000.2364
e April 2021 - Version 21.3.2940.1739
e November 2020 - Version 20.11.2940.1606

Below is the link to the actual release notes (stored on the Scottsdale Knowledge Base for authorised users):
https://knowledge.scottsdalesteelframes.com/software-releases

www.scottsdalesteelframes.com
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3 Software Features

3.1 Referenced Documents

The software is based on information from the following NCC and other referenced documents:

3.1.1 NCC references

e AS-NZS 1170 -Part 0: 2002 General Principles (Incorporating Amendment Nos 1,2,3,4 and 5)

e AS-NZS 1170 -Part 1: 2002 Permanent Imposed and Other Actions (Incorporating amendment Nos 1 and 2-
Reconfirmed 2016)

e AS-NZS 1170 -Part 2: 20011 Wind Actions (Incorporating amendment Nos 1,2,3,4 and 5)

e AS4055:2012 Wind load for housing (Third edition 2012)

e AS-NZS 1170 -Part 3: 2003-Snow and Ice Actions (Incorporating amendment Nos 1 and 2)

e AS/NZS 4600:2018 Cold-formed steel structures

e Building Code of Australia 2019 Volume 1 and 2: Amendment 1

e NASH Standard Residential and Low-rise steel framing — Part1 — Design Criteria (2005) — Incorporating
Amendment C: September 2011

e NASH Standard Residential and Low-rise steel framing — Part2 — Design Solutions (2014) — Incorporating
Amendment A:2015

3.1.2 Other references
e NASH Handbook - Design of Residential and Low-rise Steel Framing 2009

3.2 Inputs

3.2.1 Loads

Loads can be entered in window as shown in Figure 10 below.

www.scottsdalesteelframes.com
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: Test A - Unified Environments (Self Certification) [m} *

Template

[5] SCOTTSDALE

CONSTRUCTION SYSTEMS

General I Code Selection I Buiding Dimensions I Building Information  Loads |Check|i5t I

—Roof

Roof Material IMetaI Shest vl Roof Dead Load |D.25 Roof Live Load (kPa) |D.25 Roof Point Load (kN) |1 1
" Floor

Floor Load YES - Floor Dead Load 0.9 Floor Live Load (kPa) |1 5 Floor Point Load (kN) |1 8
Wind

Wind Region  |N3 - Service Design Wind Speed (m/s) |32 Ultimate Design Wind Speed (m/s) |50
Snow

Snow Region IAC ,l Snow Map | Service Design Snow Load (kPa) |D.35 Ultimate Design Snow Load (kPa) |D.5

Generate Environments Report
Save and Close

Figure 10 - Load input window

3.2.1.1 Dead load

e Roof dead load: based on the roof material (sheet roof - 0.25 kPa, Tile roof — 0.75 kPa)
e Ceiling dead load: Hard Coded as 0.2 kPa
e Floor dead load: Hard Coded as 0.9 kPa

3.2.1.2 Live Load

User can select the building usage from the drop-down list as shown in Figure 11 below. The live load will be
automatically determined from the software based on the building usage.

www.scottsdalesteelframes.com
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I Al - Unified Environments (Self Certification)

Template

5 SCOTTSDALE INTELLIGENT STEEL FRAME & 1

CONSTRUCTION SYSTEMS

General | Code Selection | Building Dimensions  Building Information | Loads |

BuidingUse [&  =| SiteAltide (m): [
A | residertial domestic
B classroms
C garages
D gerersl industrsl
£ fight inchustrial
Importance Ley offices (no storage)
G public assembly areas
H shups and similar commercial
I
J

orage
unmhabned fam building

Number of stories:

Is the Building Enclosed:

Enclosed | Partially Enclosed Open | Help

Generate Environments Report
Save and Close

Figure 11 - Building usage selection

e Roof Live load: 0.25 kPa

e Floor Live load: Will be automatically changed based on the building usage (refer Table 1 below)
e Roof Point load: 1.1 kN for residential and 1.4 kN for commercial

e Floor Point load: Will be automatically changed based on the building usage (refer Table 1 below)

Building Use Floor Live (kPa) | Floor Point (kN)
A Residential 1.5 1.8
B Classroom 3 2.7
C Garages 2.5 13
D General Industrial 5 4.5
E Light Industrial 3 35
F  Offices (no Storage) 3 2.7
G Public assembly area 4 2.7
H Shops and similar 4 3.6
| Storage 7.5 4.5
J Farm Building 5 4.5

Table 1 - Live Loads Vs. building usage

o Ceiling Point load: 1.1 kN when the head height is greater than 1.2 m and 0.9 kN when the clearance is less
than1.2m

3.2.1.3 Wind Load

User can select the wind class from the drop-down list (N1 to N6 or C1 to C6). Once user select the wind region,
software can determine the design wind velocity based on the hard-coded tables (Figure 12 below) in accordance with
AS 4055 -2012 and as shown below.

www.scottsdalesteelframes.com
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TABLE 2.1A

DESIGN GUST WIND SPEED (V) FOR NON-CYCLONIC REGIONS A AND B

Design gust wind speed (Fy) at height (&)

m/s
Wind class
Serviceability limit state Ultimate limit state
[Vh,s) [Vhrn)
N1 26 34
N2 26 40
N3 32 50
N4 39 61
N5 47 74
N6 55 86
TABLE 2.1B

DESIGN GUST WIND SPEED (F,) FOR CYCLONIC REGIONS C AND D

Design gust wind speed (Fy) at height (&)

m/s
Wind class
Serviceability limit state Ultimate limit state
(VIL,SJ [th)
C1 32 50
C2 39 61
C3 47 74
c4 55 86

Figure 12 - Design gust wind speed

The wind pressure is calculated from the determined design wind velocity. The software detects the wind coefficient
based on the average building height, building width, truss length, the roof pitch, and the truss shape.

3.2.1.4 Snow Load

User can select the snow region from the drop-down list as “NO, AN, AC, AS and AT” and enter the site elevation
under the building information. Based on the snow region and the elevation, software can calculate the ground snow
load as shown in Figure 13 below.

SNOW CALCULATION
region AN
altitude [m] 1000
ground snow load, [kPa] 0.60
Exposure Reduction Coefficient 1.00
ultimate snow load, [kPa] 0.60
service snow load, [kPa] 0.30

Figure 13 - Snow load calculation

The software can calculate all the possible scenarios of applied snow load on truss by considering the roof
pitch/truss shape. There are four different snow load cases as shown in Figure 14 below.

www.scottsdalesteelframes.com
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SN-1 (Snow applied to both top chords) . .
SN-2 (Snow applied to left side top chord)

ﬂ]T/L),)’ L;l\ e <
ILW .

? \' f "n e
f \AJJ Yo e

PN |

g

SN-4 (Drifting caused by obstruction — this
SN-3 (snow applied to right side top chord) applies only for few truss shapes)

%N:L
/ﬂw/@\ /N

Figure 14 - Snow load display

3.2.2 Load combinations

3.2.2.1 Serviceability Design

Serviceability Design is conducted to check the deflection of the truss nodes. Following deflection limits are
considered.

For roof

e Dead =Span/300 or 12 mm whichever is the minimum
e Live =Span/250
e Wind = Span/150

For floor

e Dead =Span/300 or 12 mm whichever is the minimum
e Live = Span/250

The following loads are considered in the software.

1. Dead Load
a. Roof - Roof dead load + ceiling dead load
b. Floor - Floor dead load + ceiling under floor

2. Live Load
a. Roof - Roof live load + ceiling live load
b. Floor - Floor live load + ceiling under floor live load
(ceiling live load is considered as zero)

3. Snow Load - Applied only on roof trusses

www.scottsdalesteelframes.com
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Snow load is calculated as per the section 3.2.1.4 given above and applied as 4 separate cases SN-1 to SN-4.

4. Wind Load - Applied only on roof trusses
Wind loads are calculated by determining both external and internal coefficients. Both upward and
downward loads are calculated. External wind loads are calculated by considering 4 different directions as
shown in Figure 15 below. WE and EW load cases represent the wind loads along the truss in both directions.
NS load case represent the wind load across the truss by considering the truss as an edge truss. So that NS
wind load gives the highest uplift load on truss. SN load case is also for the cross wind and truss will be in the
far end of the building. This load case gives the maximum downward load. Internal load is calculated by
considering non-cyclonic and cyclonic conditions.

l WL-NS — Maximum uplift load

_ —
WL-WE WL-EW

I WL-SN — Maximum downward load

Figure 15 - Wind direction

External and internal wind loads are then combined to get the service wind load cases as shown in Table 2 below.
The software applies all the specified wind combinations and determines the critical deflection values.

The below table shows the wind load external and internal combinations by considering all 4 directions specified in
Figure 15 above. It combines External uplift+ Internal uplift, External uplift + internal down wind, External
downwind+ internal uplift, External downwind + internal downwind for all the directions

WL- WL- WL- WL-

WE1 WE?2 EW1 EW?2 WL-NS1 | WL-SN1 | WL-IP1 | WL-IP2 | WL-IP3 | WL-IP4
1 0 0 0 0 0 1 0 0 0
1 0 0 0 0 0 0 1 0 0
0 1 0 0 0 0 1 0 0 0
0 1 0 0 0 0 0 1 0 0
0 0 1 0 0 0 1 0 0 0
0 0 1 0 0 0 0 1 0 0
0 0 0 1 0 0 1 0 0 0
0 0 0 1 0 0 0 1 0 0
0 0 0 0 1 0 0 0 1 0

www.scottsdalesteelframes.com
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0 0 0 1 0 1
0 0 0 0 1 0
0 0 0 0 1 1

Table 2 - SLS load combinations

3.2.2.2 Ultimate Design

e Roof Trusses
o 1.35 Dead = 1.35 X (Roof dead load + ceiling dead load)
o 1.2 Dead + 1.5 Live = 1.2 X (Roof dead load + ceiling dead load) + 1.5 X (Roof live load + ceiling live
load)
o 1.2 Dead + 1.5 Point Load = 1.2 X (Roof dead load + ceiling dead load) + 1.5 X (Roof point load)
o 1.2 Dead + Snow = 1.2 X (Roof dead load + ceiling dead load) + (Snow load on roof)
o 1.2 Dead + Wind = 1.2 X (Roof dead load + ceiling dead load) + (External wind load + internal wind
load)
o Wind - 0.9 Dead = (External wind load + internal wind load) - 0.9 X (Roof dead load + ceiling dead
load)
e Floor Trusses
o 1.35Dead = 1.35 X (Floor dead load + ceiling under floor dead load)
o 1.2 Dead + 1.5 Live = 1.2 X (Floor dead load + ceiling under floor dead load) + 1.5 X (Floor live load)
o 1.2 Dead + 1.5 Point Load = 1.2 X (Floor dead load + ceiling under floor dead load) + 1.5 X (Floor
point load)

Note: More details about the load combinations are available in the documents “AU_NZ_SLSCombos” and
“AU_NZ_ULSCombos” which, are attached below.

] -

AU_NZ_SLSCombos. AU_NZ_ULSCombos
CMF .CMF

3.3 Analysis and Design

3.3.1 Load application

Uniformly distributed loads are applied to the top and bottom chord as required.

Concentrated load applies on the centre of every member one at a time. This applies to both top and the bottom chord
of the truss between nodal points. Concentrated load is combined with dead loads (1.2 Dead Load + 1.5 Point Load).
The software determines the induced forces with this load. The below Figures 16 and 17 below show the typical
position of concentrated load on main member and the joint, respectively.

www.scottsdalesteelframes.com
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| 1

Figure 17 - Concentrated load on Top Chord joint. Applied at the centre of the joint

3.3.2 Member section details

Members of the truss will be selected from the Tables 3 and 4 below. It is to be noted that the software is limited to
the below-mentioned section types only.

. Flange Lip Feed .
Designation Depth Web Width width depth Radius | width Thickness (BMT) Grade
(mm) (mm) (mm)

(mm) (mm) (mm)
6050 /0.75/G350 0.75 G350
6050 /0.95/G350 51 41 14 7 2 173 0.95 G350
6050 /1.15/G350 1.15 G350
6050 /0.55/G550 0.55 G550
6050 /0.75/G550 51 41 14 7 2 173 0.75 G550
6050 /0.95/G550 0.95 G550
6075 /0.75/G550 0.75 G550

76.4 42.2 14 7 2 224
6075 /0.95/G550 0.95 G550

www.scottsdalesteelframes.com
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6075 /1.15/G350 1.15 G350
6075 /0.95/G350 0.95 G350
76.4 42.2 14 7 2 224
6075 /1.15/G350 1.15 G350
Table 3 - Top-hat sections
Corner
Stud | Flange Lip sti\z::er web Corner Feed | Thickness
Designation depth | width | depth . stiffener . width (BMT)) Grade
distance radius
(mm) | (mm) | (mm) offset (mm) (mm)
(mm)
(mm)
C63_37/0.55/G550 0.55 G550
C63_37/0.75/G550 0.75 G550
63 37 7.5 25 1 2 143
C63_37/0.95/G550 0.95 G550
C63_37/0.75/G350 0.75 G350
C70_37/0.55/G550 0.55 G550
C70_37/0.75/G550 70 37 7.5 25 1 2 153 0.75 G550
C70_37/0.95/G550 0.95 G550
C76_37/0.55/G550 0.55 G550
C76_37/0.75/G550 76 37 7.5 25 1 2 156 0.75 G550
C76_37/0.95/G550 0.95 G550
C90_37/0.75/G350 0.75 G350
C90_37/0.95/G350 90 37 7.5 25 1 2 173 0.95 G350
C90_37/1.15/G350 1.15 G350
C90_37/0.55/G550 0.55 G550
C90_37/0.75/G550 90 37 7.5 25 1 2 173 0.75 G550
C90_37/0.95/G550 0.95 G550
C90_47/0.75/G350 0.75 G350
C90_47/0.95/G350 90 47 9.5 25 2 2 190 0.95 G350
C90_47/1.15/G350 1.15 G350
C90_47/0.75/G550 0.75 G550
90 47 9.5 25 2 2 190
C90_47/0.95/G550 0.95 G550
C140_48/0.75/G350 0.75 G550
C140_48/0.95/G350 140 48 9 46 1 2 244 0.95 G550
C140_48/1.15/G350 1.15 G350
C140_48/0.75/G550 0.75 G550
140 48 9 46 1 2 244
C140_48/0.95/G550 0.95 G550

Table 4 - Lipped channel sections (C-section)
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Geometry of the top-hat sections are shown in Figure 18 while Figure 19 shows the details of C-sections

6050 6075

Figure 18 - Top-hat section geometries used in ScotSteel software
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Figure 19 - Lipped channel section geometries used in ScotSteel software
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3.3.3 Structural analysis

Structural analysis of the truss is carried out using finite element analysis technique with beam elements. The beam
element considered for the analysis consists of an element connected by two nodes. Each node in the element has
three degrees of freedom which includes translation along two axes and rotation about one axis. The cross-section
considered for analysis is constant throughout the analysis. The Analyser uses a standard Cholesky matrix
decomposition as shown in Eq.(1) so that the entire truss is reduced to a solvable series of simultaneous equations
that do not require the loads to be present. These loads can then be applied separately without repeating the
decomposition of the structural assembly. This method is rapid, stable, and almost always converges. The trusses
can be determinate or statically indeterminate. The Analyser is independent of the number of load cases and can be
specifically tailored to suit various code requirements.

A=1LLT (1)
Where:

e L =given matric
e L' =transpose of the matrix

Firstly, the software selects a truss based on an inbuilt prioritising algorithm wherein trusses of a similar shape
carrying same loads are grouped and analysed. Then the design of the corresponding trusses takes place based on
the selected code of practice. The order of analysis also identifies the prerequisite trusses that needs to be analysed
in case of multiple auxiliary trusses connected to a main truss (e.g. Analysis of a Girder truss).

3.3.4 Design

If the building dimensions are within the limits of the self-certification requirements, the design will pass self-
certification and the user can proceed with the engineering. Otherwise, it will give a warning message and will not
allow the user to proceed with the self-certification.

In the design software, when you engineer the trusses and they all pass, the summary window will pop-up and the
trusses become green as shown in Figure 20 below, to show the user they have passed:

Design - All

Truss T6,

Engineering status: Pass
Steel: 6050-G550-0.75 (Steel Gauge Locked)

17 18 19 20 nn 23 24 2% 2% 27 28 29 30

6180
500

Figure 20 - Truss with passed status

If the design is not satisfactory, a pop-up window will appear advising of the failure and the truss will turn red as
shown in Figure 21 below. The user can then add more web members, select a thicker section, or add more trusses
by reducing the spacing until the truss passes.
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| Design - All
Truss T6

Engineering status: FAILED
Steel: 6050-G350-0.75 (Steel Gauge Locked)

7 18 19 20 nn 23 24 2% 2 FIa 29 30
R 5921 180 R: 4689

Figure 21 - Truss with failed status

3.3.5 Options for structural detail input

The members/sections are selected for roof trusses or floor trusses from the dropdown list as shown in Figure 22
below. This list is established in accordance with AS/NZS 4600 by computation the capacities based on effective
width method. Software checks all the capacities like, bending, shear, axial and combinations of them.

SCS Roof Settings X
Profile Steel Maximum Panel sizes
e .
3" Truss - ?16 [7] 6075-5550-0.75 O Roof Truss
1 [] 6075-G350-1.15 O Girder
76 68— 6075-G300-1.55 O Heel Extension
frd L Saddle Truss
e
=3 Apply man load alternative
List 2" Truss 1 Default Spacings
Extend Bottom Chords  [] | Update All
s Colar-Tie [ 120
= s
140 % 46
5l (500 Series) Soffit &Eaves

1 Copes
| ) e
Cope Overhangs
et | Cope Overheng Truss Heel Heiht
=N Cope Length 100

90 x 46

(500 Series) 1. CopeTool Size |42 Tookit £
b
—o0— Web Brace - Minimum Web Length
Fe 140 % 37 Single Brace
di (700 Series) 4
3_7' ' 1 Two Braces D
¥
" ~— 130> [ o | | %cancel |
—|90x 37 ]
(700 Series)

a
'vu [ ok || Xcencel |

Figure 22 - Scottsdale sections from the project properties
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The selected sections appear under the truss profile as shown in Figure 23 below:

7 " VR W e ™ e bt b N, o W W 1 | o . hta [E¥ 3 A | e e e
M Tru ss Properties * K
Mame T24 Top Chord Planes Purlins Spacings
R4
Drop Distance -7 R1 (Infinite) [ custom 320
Batten Spacdngs E
Ply Bottom Chord Flanes [] custom 400 i
®1 O2 O3
Extend Bottom Chord [
1 Kind |None w |
Bearings & CTs
i Status: Unknown
— Profile Type Position Desc
Level EI 2" Truss 1 wal 545 W17 Bearing
52 ‘ wall 11555 Wil Bearin
locked [ L 9
63_';
¥ ind zone -
Actual Loaded Width Steel
[JCustom 884 B050-G550-0.95 v
6050-G550-0.55
JEUEU-GEEU-U 95 |
i Bl L
S frie s UUsing 47.2 m of steel
[Jcustom 1300 Weight: 55.8 kg
User Group [IPin / Pin Bearings
e | [ |cope Overhangs
User Group Description
E
|&Eﬁgineer| I W OK I | xCance{ ‘
- - - - - 'a b7 h |

Figure 23 - Scottsdale truss properties

The software first analyses and conduct the design check from the thinnest/weakest section. It is then stepped up to
the next stronger section if the first one is failed. The whole truss is then analysed and checked for the second
section.

E.g., For the truss, it will analyse and check for 0.55 mm thick steel first. If it fails, the whole truss is automatically
changed to 0.75 mm thick steel and then analysed and design for 0.75 mm steel. If it passes, the software displays
the results, otherwise will move to the next thickness.

If user wants to select only one section, they can select the section and locked it as shown in Figure 24. This will
apply only to the selected truss/trusses.
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Truss Properties X
Name T24 Top Chord Planes Purlins Spacings
R4
Drop Distance  |-7 R.1 (Infinite) [ custom 320
Batten Spacings
Ply Bottom Chord Planes [Jcustom 400
®1 O2 O3
Extend Bottom Chord — []
Kind |NonE w |
Bearings & CTs
Status: Unknown
- Profile Type Position Desc
Level EI 2" Truss 1 wal 645 W17 Bearing
52 ' wall 11555 Wil Bearin
Locked ] I ..ﬂ.. :
63_\
Wind Zone -
Actual Loaded Width Steel
[Jcustom 834 6050-G550-0.75 “
[+] Lodk Steel Gauge
Steel Quantity
TR I Using 47.2 m of steel
[Jcustom 1300 Weight: 51.9 kg
Iser Group [1Pin / Fin Bearings
w | [Jcope overhangs
User Group Description
|ﬁEngineer| | o OK | | x['.anoel |

Figure 24 - Truss properties with locked section

Once it completes the analyses and design, software will show a brief summary (pass or fail) and change the colour
based on the truss status as shown in Figures 25 and 26.

Doiig 242475

Wi £
Ingrasmey e e
St $5- F00 540 Moyl Qe Lyn e

=

Figure 25 - Green — Pass
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Figure 26 - Red - Fail

The user can see the colour coding of the truss to see where the failure is as given in Figure 27 below.

]

Y

!'"

= v

I
d

Figure 27 — Truss Colour Coding

The colour coding is based on the critical ratio of the member as shown in Figure 28 below.

Truss Stresses

. > 100%
. 71 - 100%

30 - 70%
. < 30%

Figure 28 - Truss stress ratios

Green, yellow, and orange — the member is stronger than the applied forces.

e Green—the induced forces are less than 30% of the capacity of the member.
Yellow —the induced forces are higher than 30% and less than 70% of the capacity of the member.
Orange —the induced forces are higher than 70% and less than 100% of the capacity of the member.

e Red-the member is weak and needs to be redesigned.

The software will then show the truss summary, with member-by-member critical ratio. It shows whether the
trusses pass or fail. It shows the maximum ratio for top chord, bottom chord, and web member. It also displays the

maximum deflection with the allowable limits as shown in Figure 29 below.
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il -
Maximum CSI values

|Top . 0.94 ‘Botlom 0.38 ‘Web IS rancep

Bottom Chord Deflection

Max Dead -5.17 Node az Limit 12.0

Max Live -2.51 Node az Limit 43.3

Max Wind 13.06 Node 32 Limit 72.2

Nodes Compre... Tension Bending Cr Ratio Joint =
1-2 0.00 0.01 0.95 0.94 oK
2-3 0.01 0.01 0.39 0.40 oK
3-4 0.33 0.14 0.19 0.50 oK
4-5 0.37 0.15 0.21 0.56 oK
3-6 0.39 0.17 0.19 0.55 OK

6-7 0.39 0.16 0.19 0.56 oK A

7-8 0.36 0.16 0.21 0.54 oK 1
8-9 0.36 0.16 0.21 0.56 oK
9-10 0.31 0.14 0.43 0.08 oK
10-11 0.32 0.14 0.50 0.78 oK
11-12 0.25 0.12 0.50 0.68 oK
12-13 0.25 0.16 0.50 0.68 oK
13-14 0.32 0.14 0.50 0.78 oK
14 -15 0.31 0.14 0.43 0.68 OK
15-16 0.36 0.16 0.21 0.56 oK
16 - 17 0.36 0.16 0.21 0.54 oK
17-18 0.39 0.16 0.19 0.56 oK
18-19 0.39 0.17 0.19 0.55 oK
19-20 0.37 0.15 0.21 0.56 OK
20-21 0.33 0.14 0.19 0.50 oK
21-22 0.01 0.01 0.39 0.40 oK
22-23 0.00 0.01 0.95 0.94 oK
24 - 25 0.00 0.00 0.10 0.12 oK
25- 26 0.22 0.16 0.13 0.29 oK
26 - 27 0.22 0.19 0.09 0.30 oK
27 - 28 0.26 0.21 0.10 0.35 oK
28 - 29 0.22 0.20 0.09 0.28 oK

29 -30 0.24 0.19 0.09 0.31 OK =

Figure 29 - Truss status with CR ratios

Figure 30 shows the colour coding of the members. The user can identify which members are failed, as shown in red,
and can then modify the truss to make it pass. Once modified, the truss become un-engineered, and user will need
to re-engineer it.

1151
P “5
; N -
F f'#r-
Lf;P o 12 A\ - )
e =

Figure 30 - Colour coding of a failure truss
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Web members are failing in this truss. So user can change the thickness, change the webbing configuration, or add
web brace as shown in Figure 31 and re-engineer it. Truss now passes.

ufu.
| !LE/"’/ \H!;‘ :
) E"u"_ . . F ¥ 4 A '.G-“‘ -
r-"”-i;":.-g" \,- i.m"-u
. i A - T ar T = T
Fté“ 19000, RLH

Figure 31 - Colour coding with a truss pass

Connections — The connection capacities are calculated based on the test results. Two different connection types are
used as shown below for selected section type.
e (C-section trusses
o 2 Rivets
o 4 Rivets
o 2 Rivets + 2 TEKs
o 2 Rivets +4 TEKs
Top hat trusses
o Bolt
o Bolt + Spacer
o Bolt + Spacer + 2 TEKs
o Bolt + Spacer + 4 TEKs
Rivet is 4.8 mm diameter standard rivet
TEK is 4.8 mm TEK screw
Bolt is 9.5 mm diameter bolt

Connections are checked and designed for the critical induced axial force at the connection. The checking starts with
the strongest connection and progresses to the weakest one until failure has occurred. Once it has failed, it is
automatically moved to the previous stronger connection to display the results. As an example, for top hat trusses, it
will always start with Bolt + Spacer + 4 TEKs. If it passes only, it moves to Bolt + Spacer + 2TEKs and then to the Bolt +
Spacer. If the Bolt + Spacer fails, the design connection will be Bolt + Spacer + 2 TEKs.

3.4 Outputs

Description of the information that will be provided for regulatory approval:
The below documents shall be submitted for approval

Architectural plans including dimensions (By customer)
Environmental output (generates from SCS software)
Project layouts (generates by user from SCS software)
Truss PDF output (generates by SCS software)

Tie down documentation (generated from SCS software)
Scottsdale Certification (generated from SCS software)

ok wnNPE
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The below section describes about the Environmental output generated by software.

Framd ke [rremcibe I

By SCOTISDALE e
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Figure 32 - Engineering Environmental output
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The software generates two main outputs. The first one, called environments details, displays the project details and
whether it is for self-certification or not. It further describes the building information, site details and the applied
loads. The below figures (Figures 33 to 38) show screenshots of the Environment output.

Fropadct Marme Main Hl‘nple ::':':.I:.'I'.'Z [} | SCS
E SCU.ITS DA-LE Address LoeganHolme
Colsb TR0 T
e —— Company 5CS Dretailer |A5h|ﬂ}r
T Reference #2A ALIS - Unified Environmenis. (Self Certification)
SELF CERTIFIED FOR TRUSSES ONLY
Figure 33 - The project details
BUILDING DATA
code AU
wind code AS/NZS 1170.2
building use (code) A
importance level 2
annual prob. of excedence - wind, (1/x) 500
annual prob. of excedence - snow, (1/x) 150
annual prob. of excedence - EQ, (1/x) 500
building length, (m) 3.00
building width, (m) 15.00
roof type Hip
max. roof pitch, (deg) 20.0
min roof pitch, (deg) 10.0
roof height, (m) 6.00
modular build False
number of stories 2
is building enclosed Enclosed
Figure 34 - Building information
SITE DATA
elevatation above sea level, (m) 600
wind region N3

Figure 35 - Site details

Corresponding loads:

GRAVITY LOADS
dead load, (kPa) live load, (kPa) point load, (kN)
roof 0.25 0.25 1.1
ceiling under roof 0.2 0 1.1
floor 0.9 1.5 1.8
ceiling under floor 0.2 0 1.1

Figure 36 - Gravity Loads

WIND CALCULATION
service site wind speed (m/s) 32.00
ultimate site wind speed (m/s) 50.00
service dynamic pressure (kPa) 0.61
ultimate dynamic pressure (kPa) 1.50

Figure 37 - Wind loads
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SNOW CALCULATION
region AS
altitude (m) 600
ground snow load, (kPa) 0.72

Exposure Reduction Coefficient 1.00
ultimate snow load, (kPa) 0.72
service snow load, (kPa) 0.50

Figure 38 - Snow loads
The full report is attached below:

Example - Unified
Environments (Self C

The below section describes the truss PDF output generated by the software

Truss passes the engineering

Truss T25 (3 ply)
s 728 Forces
Nodus | Compe. inded Taws. tndex | Band. inter | CR Ratic
=
| ol I
" o o an
wmlom| o
@l om| o
Losd Summary @ om o
o I
I ]
[ [o— Jav— R
—— oo Wl .
@l om| o
I
1omloxg
Reactions oo H o
b= o -
- T i}
o A f
i 8l n e
g o p
e gl n i
2
o
&
o
i
— Jbtiame Ve sample
Disclaimer
b Number scs
e e e " Loester .
Compry scs
o acsny
e 15ty 2021
B ScoTTRUss Project Fle 28 AUSsdp

Figure 39 - Truss Passes

Truss fails the engineering — It displays the warning message.
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Figure 40 - Truss Fails

Once the truss analysis is complete, it generates the truss output report for each truss separately. This report gives
both input and output details, showing the truss status as pass or fail. Refer Figures 41 to 51 below.

The truss number is displayed, and number of plies as shown below.

Truss T25 (3 ply)

Figure 41 - Truss designation

The truss is displayed with node numbers, relevant spans, and support positions.

Truss T25

245 26727 28728 3051 3233 3435 3637 38739 a0 2283
Overhang 600 mm BC 11,000 mm Qverhang 600 mm
Heel 178 mm Heel 179 mm

Figure 42 - Truss details

Environment displays the building and site details:
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Environment

Elevation ASL [mi]

Wind Code

Code

Building Function

Importance Level

Annual prob, of exceed. - Wind
Annual prob. of exceed. - Snow
Roof Type

Building Length [m]

Building Width [m]

Avg. Roof Height [mil

Enclosed?

200

ASMES 1170.2
Al

A

2

1:500
1:150
Hip

30

15.0

6.0
Enclosed

For complete job emvironment details, refer to the job Enviroments Repaort

Figure 43 - Building details

Load Summary displays the basic applied loads:

Load Summary

Loaded Width (Defined)
Roof Dead Load (KPa)
Roof Live Load (KPa)
Roof Point Load (KPa)
Ceiling Dead Load (KPa)
Ceiling Live Load (KPa
Ceiling Point Load (KPa)

200

0.25
0.25
1.10
0.20
0.00
1.10

Figure 44 - Basic loads

The Truss Summary displays the truss details including the pass/fail status, and shows the critical failure ratio and

maximum deflection:

Truss Summary

Steel

Width [m]

Height [m]

Loaded Width

Purlin _Spacing

Batten Spacing

BC Span [m]

Steel [ml

Weight [kql

Max. Deflection Up
Max. Deflection Down
Max CR - Top Chord
Max CR - Bottom Chord
Status

6050-G550-0.95
12.2

22

600

320

400

11.0

1433 {3 ply)
200.0(3 ply)
3.061
-1.348

0.13

0.09

Pass

Figure 45 - Truss Summary (Pass)
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Truss Summary

St E050-GE50-0.95
With ] 122

Eeighi Il 22

Laaided Wi 00

Purlin Spacing 20

Balten Spacing 400}

B Span ) 1.0

Steed Il 478

Weight [eg] 567

Mz, Defection Up 13777

Bz, Darfhection Dwowe -EulEE

Molan (R - Tints Chered 059

Rlar (R - Btz Chard 035

[ FamEp

If truss fails, it displays the warning message in the middle of the report as shown below:

s Engineering FAILED - DO NOT ?

|
EEEEE

2 nin
151 g
5 a1

Figure 46 - Truss status

User can see the maximum deflection and deflection limits due to different basic loads and the critical ratio:

BC Deflections Summary

Dead Load -0.83 12.00 0.07
Live Load -0.45 43.30 0.01
Wind Load 3.06 7216 0.04

Figure 47 - Critical deflection

It also shows the deflection at each node due to different basic loads and displays the connection details of each
joint. Blank means bolt only. If the connection requires a spacer or screws it will display as shown below.

!
MNodes [ Deflections

Hoda Position {xyh oL L Wisd Saow | Jaint Mode Pasitian (xy) oL L Wind Snew | Jeint
1 [ ] a1 02 27 T = (10743, L4 -04 F¥) a0 a3
2 (628, 191} aa 1) a1 oo 30 (11574, 191) an oo o an
3 (1457, &53) <05 a3 23 et Ed 12188, -32) a1 az gl a6
ry (1552, 526) 06 04 21 05 ] 26, T3 oo o a1 o
3 48, 1109 10 a5 54 A B (A7, 73 an o 00 an
& @E2ET, 1153) -09 a5 45 -] BeS E (1185, 79) -a3 a1 12 az
T @326, 1153} 09 s 4E g x 2315, 73) -n9 ¥l a4 A8
& 556, 1153} 09 s 48 Ty ® 38, 73) -n9 a5 45 A8
9 3624 1153} -09 a5 49 -] ar 336, 73) -09 a5 45 a8
10 (437, 1153 08 s 4E g = Ean, 73) -9 a5 4 A8
" (4432, 1153} 09 s 45 Ty ) BEM, 73) -n9 a5 4z A8
i (5207, 1153) a7 o4 37 08 & 3897, TH) -9 o5 4z 08
13 (5279, 1153} a7 a4 35 D5 41 4452, 73) -09 a5 44 a8
i (6034, 1153} a4 0z 21 o4 o 7 -n8 ¥l 42 a7
15 16106, 1153} a3 02 1€ o3 o 5279, 73) -5 o4 EES AE
16 (6553, 1153 -1} 1) a3 oo a4 5351, 73) a8 as ET) a5
7 16534, 1153} a1 oo o4 o1 | BeseaT a8 (108, T3] -3 a1 3 a2
" (5934, 1153} 0g 03 ET o5 = EATE, T a1 a1 & A
1 (7528, 1153) -08 o4 41 or a (885, TH) an o oo an | 5T
20 TE1, 1153) -08 a5 43 T & B34, 73) <06 k] iz 45
b1l 595, 1153} 08 s 43 oy ) 00, 73] -n8 o4 41 a7
= (B524, 1153} 09 05 45 oz 3 TELTH) 13 o5 43 08
23 B636, 1153} -09 a5 45 -] 51 7833, 73 -09 a5 45 a8
4 [RET4, 1153 08 s 4E g = (EEEE, TH) -9 a5 45 A8
b 933, 1153} 09 s 45 Ty =1 (808, 73) -n9 a5 45 A8
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7 052, 1109 -10 R 52 09 55 8933, 73) -10 a5 45 a8
28 (10ess % -5 03 2E 05 56 El,'ﬂ] 08 A5 41 a7

Figure 48 - Node deflection and connections

The report gives the maximum reaction and the maximum uplift at the support points:

Reactions
Reaction @ Mode 25 Reaction @ Node 42
Max. Ul 4,888 Mazx, Uit 4,888
Min. Ult 4340 Min. Ul 4340

Figure 49 - Reactions
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The user can see the critical ratio of compression, tension, bending and, combine bending and axial for each truss
member as shown below:

Forces
Nodes | Compr.Inded Tens.Index | Bend.Index |  CRRatio
Top Chord
1-2 0 0 0.07 0.07
2-3 0 0 0.07 0.08
3.4 0.05 0.04 0.04 0.08
4.5 0.06 0.04 0.04 0.09
5.6 0.06 0.05 0.04 0.09
65-7 0.06 0.05 0.04 0.08
7-8 0.06 0.04 0.04 0.09
B-9 0.06 0.04 0.04 0.08
9-10 0.05 0.04 0.08 012
10-11 0.05 0.04 0.11 013
11-12 0.04 0.03 0.11 012
12-13 0.04 0.04 011 013
13-14 0.05 0.04 0.11 013
14-15 0.05 0.04 0.08 012
15-16 0.06 0.04 0.04 0.09
16-17 0.06 0.04 0.04 0.08
17-18 0.06 0.05 0.04 0.09
18-19 0.06 0.05 0.04 0.09
1920 0.06 0.04 0.04 0.08
20-21 0.05 0.04 0.04 0.08
21-22 ] ] 0.07 0.08
22.23 0 0 0.07 0.07
Bottom Chord
24-25 0 0 0.02 003
2526 0.05 0.03 0.03 0.07
26-27 0.05 0.04 0.02 0.06
27-28 0.06 0.04 0.02 0.08
28-29 0.05 0.04 0.01 0.06
29.30 0.06 0.04 0.02 007
0-31 0.04 0.04 0.02 0.06
31-32 0.05 0.03 0.04 0.09
32.33 0.03 0.03 0.04 007
33-34 0.04 0.03 0.02 0.06
34.35 0.03 0.03 0.04 007
35.36 0.05 0.03 0.04 0.08
36-37 0.04 0.04 0.02 0.06
37-38 0.06 0.04 0.02 007
38-39 0.05 0.04 0.01 0.06
3940 0.06 0.04 0.02 0.08
40-41 0.05 0.04 0.02 0.06
41-42 0.05 0.03 0.03 0.07
42-43 0 0 0.02 003
Webs
24-2 002 0. 0 0.02
43.22 0.02 0.m 0 002
5.3 0 0.05 0 01
4.26 0.01 0.0 0 0.01
27-5 0.03 0.0 0 003
6-28 0.05 0.0 0 0.05
9.7 0.03 0.m 0 0.04
B-30 0.11 0.0 0 0.11
31-9 012 0.02 0.01 013
10-32 022 0.02 0.01 023
33-1 027 0.02 0.01 028
13-34 0.27 0.02 0.01 028
35.14 022 0.02 0.01 023
15-36 012 0.02 0.01 013
37-16 0.1 0.m 0 011
17-38 0.03 0.0 0 0.04
39-18 0.05 0.0 0 0.05
19 - 40 0.03 0.m 0 003
41-20 0.01 0.0 0 0.01
21-42 0 0.05 (] 01

Figure 50 - Induced forces
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If the truss fails, the failure ratios are highlighted as shown below:

Forces
Modas | Compr.indid Tens. Indss | Bend. bndes | CR Ratie
Top Chard
1-2 [ ] [EE) [EE]
2-3 oo oo 03 03
3-4 024 0.3 096 037
4.5 0=7 019 018 04z
5.6 028 021 018 a4l
B-7 2] oz 018 043
7-8 026 019 a2 o4l
B-9 o=7 019 a2 043
9.10 023 07 035 a5z
011 024 07 048 asa
1112 o148 014 048 053
1213 [RE] R E] 048 s
1314 024 07 048 059
14 .15 023 07 035 sz
1518 0=7 019 a2 043
1617 026 019 a2 o4l
1718 [k 0z 018 043
1819 028 b2 018 o4l
18 .30 0=7 0% 018 04z
20.21 024 0.1 016 037
M2 oo oo 03 03
22.23 o o 03 033
Ettom Chund
7% -5 ] ] [T [EE]
5.3 024 05 [ RE] 03
2627 oz 07 008 0z
T 028 019 008 038
2839 [:FF) 0.1a 008 [
.30 026 07 ooy a3z
303 o149 05 LR} [+
.3 o=z i H 019 [ES
3.3 ois 043 [ RL a3z
3334 o6 .42 o 035
3435 015 0.3 019 a3z
35 .3 o=z 05 019 a3
36 .37 o1 05 o1t oz
a7 .3 026 07 ooy a3z
38 .39 o=z 018 008 026
39 .40 028 019 008 038
40 .81 oz 07 008 0z
A .8 024 05 [RE] 03
47 .43 [ [ o [RE}
Wk
FEF [ [T} i [T
43.32 005 oo o o7
5.3 .85 024 o 047
4.36 006 oo o 006
7.5 o oo o an
628 015 oo oo s
2.7 016 oo oo ase
B-30 07 0o oo 038
-9 056 oS oo 058
10 . 33 091 file] 004 Q98
3514 o i) [T [
153 058 oS o 058
LT 0a7 0os oo [E)
173 016 oo oo 06
3918 045 oo oo [t
19 .40 o oo o an
a1 .30 006 oo o 006
.4 0.5 024 o 047

Figure 51 - Induced forces of failed truss
The below attachments show the truss with pass and failed status. This includes the tie down details too.

Example - Truss Example - Truss
T28.pdf T28.pdf
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4 Software Quality Assurance

4.1 Software QA requirements

Every build of the software is given a distinct version number that is controlled by the source control versioning of
each change made. All production releases of the software come with release documentation that lists all changes
made in the current version since the previous version. Every change is linked to a software bug or enhancement
request in our workflow system.

4.1.1 Engineering QA
Structural analysis is checked using independent Multiframe software.
Multiframe software is used to check the Scottsdale software. The models were created in Multiframe

independently and applies all the loads and load combinations. The induced forces (bending, compression, tension,
and shear) and deflection results are then compared with Scottsdale Software.

Screenshots of Multiframe analysis and comparison results are shown below. Refer Figures 52 and 53 and, Table 5
below.

Figure 53 - Induced forces from Multiframe
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MultiFrame SCS Analyser Multiframe/SCS
Combo | Member | Node | Axial | Shear | Bending | Axial | Shear | Bending % %
No No: No (N) (N) (Nmm) | (N) (N) (Nmm) | % Axial | Shear | Bending

L1 | 4048 | 316 70201 | 4048 | 316 70325 | 100.0% | 99.9% | 99.8%
L2 | 4038 | 257 39474 | 4038 | 257 39606 | 100.0% | 100.0% | 99.7%
L3 | 4028 | 198 15029 | 4028 | 198 15167 | 100.0% | 100.2% | 99.1%
L4 | 4018 | 140 -3133 | 4018 | 140 2991 100.0% | 100.0% | 104.7%
L5 |4008 | 81 -15011 | 4008 | 81 14868 | 100.0% | 100.5% | 101.0%
6-Top L6 |3998 | 23 -20607 | 3998 | 23 20465 | 100.0% | 99.4% | 100.7%
Chord L7 |3988 | -36 -19920 | 3988 | 36 19781 | 100.0% | 99.1% | 100.7%
L8 |3978 | -94 | -12950 | 3978 | 94 12817 | 100.0% | 100.2% | 101.0%
L9 | 3968 | -153 364 3968 | 153 428 100.0% | 99.8% | 85.0%
L10 | 3958 | -211 | 19840 | 3959 | 211 19953 | 100.0% | 100.1% | 99.4%

L11 | 3948 | 270 | -45659 | 3949 | 270 45759 | 100.0% | 99.9% | 99.8%

L1 | 2106 | 137 45946 | 2106 | 138 45988 | 100.0% | 99.6% | 99.9%

L2 | 2106 | 115 32643 | 2106 | 115 32681 | 100.0% | 99.7% | 99.9%

L3 |2106 | 92 21744 | 2106 | 92 21777 | 100.0% | 99.9% | 99.8%

L4 | 2106 | 69 13248 | 2106 | 69 13278 | 100.0% | 100.2% | 99.8%

23 - L5 | 2106 | 46 7157 | 2106 | 46 7182 100.0% | 100.8% | 99.6%

Bottom -
Chord L6 2106 24 3469 2106 24 3490 100.0% | 98.2% 99.4%

L7 | 2106 1 2185 | 2106 1 2202 100.0% | 100.0% | 99.2%

L8 | 2106 | -22 3304 | 2106 | 22 3317 100.0% | 100.0% | 99.6%

25

L9 | 2106 | -45 6828 | 2106 | 45 6837 100.0% | 99.5% | 99.9%
L10 | 2106 | -68 12755 | 2106 | 68 12760 | 100.0% | 99.4% | 100.0%
L11 | 2106 | 90 -21086 | 2106 | 90 21087 | 100.0% | 100.4% | 100.0%
L1 -930 0 0 930 0 0 100.0%
L2 -930 0 0 930 0 0 100.0%
L3 -930 0 0 930 0 0 100.0%
L4 | -930 0 0 930 0 0 100.0%
L5 -930 0 0 930 0 0 100.0%
31-Web L6 | -930 0 0 930 0 0 100.0%
L7 -930 0 0 930 0 0 100.0%
L8 | -930 0 0 930 0 0 100.0%
L9 -930 0 0 930 0 0 100.0%
L10 | -930 0 0 930 0 0 100.0%
L11 | 930 0 0 930 0 0 100.0%

Table 5 - Comparison between Multiframe and Scottsdale Truss Software (Truss T6)
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4.1.2 Member Designs

Member designs are checked using independent Cold-steel software.

The critical ratio given from the SCS software was checked against the Cold-formed steel software. The results are as
shown below.

In the example below, for member number 6 the critical ratio is 0.6. Refer Figure 54 below.

Ceiling Batten Spacing =400 mm
Truss/Joist Plies =1

Mumber of Nodes = 49

Mumber of Reactions= 2 v View Results

@ Scottsteel Truss Designer - X
File Edit
Truss/Joist Design Design Parameters
Purlin/Screw Spacing
| ANALYZING TRUSS/JOIST : |
SCOTSTEEL TRUSS ANALYSER Py Sl o S,
Reading Geometry ... Truss/Joist Spacing
Truss/Joist Spacing =884 mm
Purlin/Screw Spacing =320 mm Truss/Joist Plies
R

No 1TCO Cr/Ratio is 0.42 in Tens/Flex Combo 25 -PASS - | View Member Forces |
Mo 2 TCO Cr/Ratio is 0.43 in Compr/Flex Combo 23 -PASS

Mo 3 TC Cr/Ratic is 0.52 in Compr/Flex Combo 25 -PASS Select Member
No 4TC Cr/Ratio is 0.60 in Compr/Flex Combo 25 -PASS | View Deflections | —
Mo 5 TC Cr/Ratic is 0.58 in ComrfFIa( Combo?.ﬁ PASS

No 6 TC f 0 25 -PAS

Mo 7 TC Cr/Ratie is 0.57 in Cempr/Flex Combo 25 - PASS |
No 8 TC Cr/Ratio is 0.59 in Compr/Flex Combo 25 -PASS
Mo 9 TC Cr/Ratie is 0.71 in Compr/Flex Combo 23 -PASS
Mo 10 TC Cr/Ratic is 0.83 in Compr/Flex Combo 25 -PASS Checking Truss/Joist
No 11 TC Cr/Ratio is 0.72 in Compr/Flex Combao 25 -PASS

Mo 12 TC Cr/Ratio is 0.72 in Compr/Flex Combo 25 -PASS Joint: Bolt Only
Mo 13 TC Cr/Ratio is 0.83 in Compr/Flex Combo 25 -PASS W Design Status

View Reactions |

EXIT

Double-Click a Member Number to set Force, Combo and Audit Selection Audit the Member |

Figure 54 - SCS truss analysis results

Figure 55 below shows the induced forces on member 6:

© Member Combinations for ULS -
Total ULS Combinations of Member 6(1Q) Member Position
Combo u L [E5) [ 5 L& [ ) L9 Lo L1
"
25 Axial -11404 11392 -11379, -11366 11354 -11341 -11329 11316 11304 -11291 11278
25 Shear 567 -a72 1] -283 -188 94 “ <95 +190 2285 <379
25 Moment 117971 58013 -8972 +29150 456354 +12640. +78008 +72857 +55989 28602 9703
76 Axial 5508 505 ) 5470 “5as7 5443 5431 5430 507 5304 5382
26 Shear -200 “i6e NE “10d 7] ) e 437 a0 121
26 Moment | 42503 21263 i +10118 +20355 26607 ‘zgay 250 £23780 L1519 13347
37 Aaial <3814 <3611 <383 3803 <3857 3851 <3670 +3680 <368 +3688 3768 R —
27.5hear E 2248, 2190, BT 31, el 4 1T i 1D, L T
37 Moment 1438388 R +3270 STsgE ) 3558 30047 TR BT
28 Axial 2094 -2085 2075 -2066 -20%6 -2047 2037 -2028 -2019 -2009. -2000 e —— D
28 Shear 69, 80, 50 -0 Eil -2 - 2 8 t18 w2 =
28 Moment 1 -16722 8271 293 238k +6388 872 <1134 11996 11833 +10153 <751 Tension
78" Auial 4370 4589 1308 807 1617 <836 <636 L8as £655 66 1673
20 Shear 3 & i 5T a7 20 3 26 ) ) T
29 Moment | 6437 5633 ) 3032 1233 ag7 1335 IE] L0378 L1078 16320
30 Aial 5138 5118 i) 5760 5081 5081 5072 5067 5053 B 5034
30 shear, =20 =11 N— 47221 212 2132, R b R AT A— i kL T— -567
30" Moment B35 BN 7 a8 133510 BT ] X BTN 5 NG £ N
+379
31 Axal 2153 214 213 22128 2116 Uos 2097 -2087 2078 -2069. -2058
31 Shear -5, 4 BE) a3 ] 0 K] ] B
31 Mement 3323 -1514 +196 +1802, +3304 &4701 +39%6 7188 <837 +9354 410132
32 Al 761 7853 ) 5] ECH BT 7804 78 7786 e 77T
32 Shear 381 i ) “1o1 17 54 ] s} +126 100 P
32 Moment | 70348 30019 010 10675 38047 48004 +3383 40038 38313 +20081 sam 117971 Hogging o703
33 Al Bk -3 213 -3735 EAl 1105 -3057 3087 -3078 ) -3058 Sagging
33 Shear =16 =15, -4 SEN EEn B B ) B g
33 Moment. 3338 1914 LIgE 1803, ey »4702 +35%, LT8R L8 feriry ST B
Double-Click a Combination Number to display Combination Load Factors Combo No 25
DLR  DLC LR LLC  SN-T SN2 SN-3 SN-d WLWED WLWEZ WLWE3 WLWEd WL-EWI WLEW2Z WLEW3 WLEWS WL-NSI WLSNI WLIP1 WLIPZ WLIP3 WL-P4 SESM ACCDT RoofPL CeilngPL | Load Case
120 {120 Jooo  fooo  foeo oo oo looo  foeo fooo  looo  fooo  jooo oo looo oo oo (100 fooo fooo  l100 ooo fooo oo oo oo Factor

Figure 55 - SCS truss typical member induced forces
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Figure 56 below shows the effective lengths of member 6:

@ Auditor - x
File Edit
Member Number  Combination Number ~ Member Type Member Length Purlin/Screw crs Batten crs
6 v s vl [ | [nsa0 | [3200 [ 4000 | | Design Detals | Exit

Description Symbol Value  Units Code Ref

Auditing Member Number 6 for Combination Number 25 -

Member Parameters

Effective Buckling length about Strong Asxis (Lx) in flexural buckling Lx 10381 mm

Effective Buckling length about Weak Axis (Ly] in flexural buckling Ly 3201 mm

Effective Buckling length in torsion (Lt) for torsional and flexural-torsional buckling Lt 3201 mm

Figure 56 - Effective length calculations from SCS software

The loads and member forces are entered in the Cold-steel software and checked as shown in Figure 57 below:

W7 AS/NZS 460011996 - Cold-Formed Steel Structures — it
File Options Help
Check | Design | Options | 1D IMember1 |Memor}r Used: 638668 E xit |
Section - = Axis System
|L|pped Hat J & Principal (x-y)
|6050_G550_0.75 -  Non-principal (n-p)

Material G550 0.75 ~| I Use default material

—Design Actions—— | Actual Lengths — [ Beam Eff. Lengths [ Column Eff. Lengths

(First-Order) Lx (mm) |[1154 Lebx (mm) |1039 Lecx (mm) 1039
N* (N) |-114|)4 Ly (mm) [1154 Leby (mm) |320 Lecy (mm) |[320
Mx* (N mm) |-117971 ~Tension Factors—— | Lebz (mm) |339 Lecz {mm) |320
My* (N mm) Ioi kt |1 ~Cb/Cm Factors (Mo} Cm Factors (N+M)——
br (mm) Il) Clause 3.3.3.2(a) Clause 3.5.1

VX (N) II) ~Bearing Parameters Euris |1 Cmx Iﬂ'85
Vy* (N) |° Lb (mm) |"’° Chy |1 Ean |1

Ry* (N Iio c (mm) |1I}|) Clause 3.3.3.2(b)
i e (mm) |1w Cmx |1

Governing Mode, Mominal Capacities and Overload Factors X

Member ID: Member 1

CHECK: Lipped Hat - 6050_G550_0.75 - G550_0.75
Governing Load Factor = 1.6462 (SAFE)

Combined bending and compression

(AS/NZS 4600:1996, Clause 3.5.1(a))

Draw Section Eull Details

Figure 57 - Screenshot of Cold Steel software
The critical ratio from the ColdSteel software is 1.6462, which in SCS software is 1/1.6462 = 0.607
Both critical ratios calculated from SCS design software and Cold Steel software are the same.

A commercial software package “Beyond Compare 4” was used to compare the results between the new version
with the released version. Beyond Compare 4 is a software which can compare the content of two different files.
Every time before the new version is released, this software is used to compare the overall loadings and final results
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between two versions. Figure 58 below shows the screenshot of comparison of two different versions. It can display
the same and different results:

° Roof Trusses - Folder Compare - Beyond Compare - [m] X
Session Actions Edit Search View Tools Help New version available...
o 8 | x = = x |2 o B Lo £ 2|2 Fiesf 1.7

Home Sessions All Diffs Minor | Rules | Copy | Expand Collapse Select Files Refresh | Swap “iop . Filters  Peek
C:\..\Software check\#2 SAMPLE AUS 1093\#2 SAMPLE AUS 1093 Truss Engineering\Roof Trusses \ = [&] R4 |c\.\#2 SAMPLE AUS 1159\#2 SAMPLE AUS 1159 Truss Engineering\Roof Trusses v\ s CRACR
Name - Size Modified Name - Size Modified L
B T46.trf 32,120 28/05/2020 8:39:06 AM B T46.trf 32,120 11/06/2020 11:37:22 A.. ~
mT46.tmf 474,539 28/05/2020 8:39:05 AM u T46.tmf 474,539 11/06/2020 11:37:21 A..
nT40tf 19,703 28/05/2020 8:39:06 AM 461 19,703 11/06/2020 11:37:22 A..

B T46.tgf 855 28/05/2020 8:39:06 AM u T46.tgf 855 11/06/2020 11:37:22 A...
mT46.tef 3,450 28/05/2020 8:39:06 AM nT46.tef 3,450 11/06/2020 11:37:22 A..
mT46dta 14,790 28/05/2020 8:39:05 AM mT46.dta 14,790 11/06/2020 11:37:21 A...

W T45.trf 32,120 28/05/2020 8:39:06 AM B T45.4rf 32,120 11/06/2020 11:37:22 A...
mT45tmf 474,539 28/05/2020 8:39:05 AM u T45.tmf 474,539 11/06/2020 11:37:21 A..
BT45HF 19,703 28/05/2020 8:39:06 AM W T45.4f 19,703 11/06/2020 11:37:22 A..

B T45.tgf 855 28/05/2020 8:39:06 AM B T45.tgf 855 11/06/2020 11:37:22 A...
mT45tef 3,450 28/05/2020 8:39:06 AM mT45.tef 3,450 11/06/2020 11:37:22 A..
mT45dta 14,790 28/05/2020 8:39:05 AM mT45.dta 14,790 11/06/2020 11:37:21 A...

B T44.TRF 32,120 28/05/2020 8:39:06 AM B T44.TRF 32,120 11/06/2020 11:37:22 A...
uT44TMF 474,539 28/05/2020 8:39:05 AM u T44TMF 474,539 11/06/2020 11:37:21 A..
BT44.TLF 19,713 28/05/2020 8:39:05 AM B T44TLF 19,713 11/06/2020 11:37:21 A..

B T44.TGF 865 28/05/2020 8:39:05 AM B T44.TGF 865 11/06/2020 11:37:21 A...
uT44.TEF 3,450 28/05/2020 8:39:05 AM u TA4TEF 3,450 11/06/2020 11:37:20 A..

B T44.dta 14,790 28/05/2020 8:39:05 AM B T44.dta 14,790 11/06/2020 11:37:21 A..

B T43.4rf 35338 28/05/2020 8:39:03 AM B T43.4rf 35,338 11/06/2020 11:37:19 A...
nT43tmf 552,151 28/05/2020 8:39:03 AM u T43.tmf 552,151 11/06/2020 11:37:18 A..

W T43f 20,681 28/05/2020 8:39:03 AM B T43.tf 20,681 11/06/2020 11:37:19 A..

B T43.tgf 855 28/05/2020 8:39:03 AM B T43.tgf 855 11/06/2020 11:37:19 A...
mT43tef 3,759 28/05/2020 8:39:03 AM nT43 tef 3,759 11/06/2020 11:37:19 A..

B T43.dta 15,808 28/05/2020 8:39:03 AM B T43.dta 15,808 11/06/2020 11:37:18 A..

W T42.trf 35338 28/05/2020 8:39:03 AM B T424rf 35,338 11/06/2020 11:37:19 A...
nT42.tmf 552,151 28/05/2020 8:39:03 AM n T42tmf 552,151 11/06/2020 11:37:18 A..

W T42.11f 20,681 28/05/2020 8:39:03 AM B T42.tf 20,681 11/06/2020 11:37:19 A..

B T42.tgf 855 28/05/2020 8:39:03 AM B T42.tgf 855 11/06/2020 11:37:19 A.. +

L

Figure 58 - Screenshot from a Beyond Compare 4

The above screen shows that the geometry, loads and forces of all the trusses are the same in two different versions
of the software.
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