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1 Introduction

This Certification is the sole property for copyright of Mr. Ted Bennett of Civil & Structural Engineering Design
Services Pty. Ltd. and the license holder for the exclusive use of this Certification, Extreme Marquees Pty Ltd.

The following structural drawings and calculations are for the applicable transportable tents supplied by Extreme
Marquees Pty Ltd.

The report examines the effect of 3s gust wind of 55 km/hr on 3m x6 m Folding Marquees as the worst case scenario.
The relevant Australian Standards AS1170.0:2002 General principles, AS1170.1:2002 Permanent, imposed and other
actions and AS1170.2:2011 Wind actions are used. The design check is in accordance with AS/NZS 4100:1998 Steel
Structures.
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Design Restrictions and Limitations

The erected structure is for temporary use only.

It should be noted that if high gust wind speeds are anticipated or forecast in the locality of the tent, the temporary
erected structure should be dismantled.

For forecast winds in excess of (refer to summary) the structure should be completely folded.

(Please note that the locality squall or gust wind speed is affected by factors such as terrain exposure and site
elevations.)

The structure may only be erected in regions with wind classifications no greater than the limits specified on the
attached wind analysis.

The wind classifications are based upon category 2 in AS. Considerations have also been made to the regional
wind terrain category, topographical location and site shielding from adjacent structures. Please note that in many
instances topographical factors such as a location on the crest of a hill or on top of an escarpment may yield a
higher wind speed classification than that derived for a higher wind terrain category in a level topographical
region. For this reason, particular regard shall be paid to the topographical location of the structure. For localities
which do not conform to the standard prescribed descriptions for wind classes as defined above, a qualified
Structural Engineer may be employed to determine an appropriate wind class for that the particular site.

The structures in no circumstances shall ever be erected in tropical or severe tropical cyclonic condition.

The tent structure has not been designed to withstand snow and ice loadings such as when erected in alpine
regions.

For the projects, where the site conditions approach the design limits, extra consideration should be given to
pullout tests of the stakes and professional assessment of the appropriate wind classification for the site.

No Fabrics or doors should be used for covering the sides of unbraced Folding Marquees due to the lack of

bracing within the system and insufficient out-of-plane stiffness of framing.
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3 Specifications
3.1 General

PROFILES
Tent category

Material Steel Grade 250

40mm

' Size Model
3m x 6m Folding Marquees — True Blue

“mm——-,

Leg Outer
TECHNICAL DIAGRAMS
Type:
30x30m 0.92m
0.37m
2.0m
b r——
3.0m
Type: 0.92m
30x45m
0.37m
2.0m
\ 4.5m
N L/ t
,,:::;;;‘\,., ’ Type: / O 92m
N/ 30x60m
N/ 0.37m
2.0m
! 6.0m t
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3.2 Section Properties
b d t yc Ag 2Zx Zy Sx Sy Ix ly J rx ry
MEMBER(S) Section
mm mm | mm mm mm?2 mm3 mm3 mm3 mm3 mmé4 mmé mmé mm mm

Scissors Beam 30X15X0.6 | 15 | 30 | 0.6 | 15 | 5256 | 418.6 284 513 316 6279 2130 | 49105 | 109 | 6.4
Upright Support (outer) | HEX45x40 | 40 | 45 | 0.7 | 22.5 | 953 | 8855 | 102245 | 12615 | 12485 | 20450 | 20450 | 37026.6 | 14.65 | 14.65
Upright Support (inner) | HEX40x34.7 | 34.7 40 0.7 20 82.3 658.7 760.5 940.9 931.2 13172.7 | 13172.7 | 238714 | 12.65 | 12.65

4 Design Loads

4.1 Ultimate

Distributed load (kPa) Design load factor (-) | Factored imposed load (kPa)
Live Q _ 15 )
Self weight G self weight 1.35,1.2,0.9 1.2 self weight, 0.9 self weight
3s 55km/hr gust W 0.116 Cq 1.0 0.116 Csig

4.2  Load Combinations

4.21  Serviceability

Gravity = 1.0xG

Wind = 10xG+1.0xW

4.2.2  Ultimate

Downward = 1.35xG

= 1.2xG+W,

Upward = 0.9xG+W,

5 Wind Analysis

Wind towards surface (+ve), away from surface (-ve)

5.1 Parameters

Terrain category = 2

Site wind speed (Vsip) = VRMa(Mz,catMsMy)

VR = 15.28m/s (55 km/hr) (regional 3 s gust wind speed)
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Mg=1
Ms=1
Mt =1
M cae = 0.91 (Table 4.1(B) AS1170.2)

Vg = 13.9 m/s

Height of structure (h) =3 m (mid of peak and eave)
Width of structure (w) =3 m

Length of structure (I) =6 m

Pressure (P) = 0.5pair (Vsn,ﬁ)z Cfig Cdyn
= 0.116Crgq kPa

5.2  Pressure Coefficients (Crig)

Name Symbol Value Unit Notes Ref.

Input
Importance level 5 Table 3.1 - Table 3.2

(AS1170.0)
Annual probability of exceedance Temporary Table 3.3
Regional gust wind speed 55 Km/hr Table 3.1 (AS1170.2)
Regional gust wind speed Vr 15.28 m/s
Wind Direction Multipliers My 1 Table 3.2 (AS1170.2)
Terrain Category Multiplier Mz cat 0.91 Table 4.1 (AS1170.2)
Shield Multiplier Ms 1 4.3 (AS1170.2)
Topographic Multiplier M 1 4.4 (AS1170.2)
Site Wind Speed Vsite,p 13.90 m/s Vsite,s=VR*M¢*Mg,ca’*Ms,M;
Pitch a 30 Deg
Pitch a 0.52 rad
Width B 8 m
Length D 6 m
Height z 3 m
Wind Pressure

pair J) 1.2 Kg/m?®
dynamic response factor Cayn 1
Wind Pressure *Ciig 0.116 Kg/m? | p=0.504i*(Vdesp)**Ciig*Cayn 2.4 (AS1170.2)

7|Page
ABN: 62 051 307 852
3 Wanniti Road BELROSE NSW 2085 Tel: 02 9975 3899 Fax: 02 99751943
Email: hited@bigpond.net.au Web: www.civilandstructural.com.au



mailto:hited@bigpond.net.au
http://www.civilandstructural.com.au/

JOB NO. W-11-263750
Date: 20/08/2015

Civil & Structural Engineering Design Services Pty. Ltd.

WIND DIRECTION 1 (6=0,180)

4. Free Roof a=0°
Area Reduction Factor Ka 1 D7
local pressure factor Ki 1
porous cladding reduction factor Kp 1
External Pressure Coefficient MIN Crw -0.3
External Pressure Coefficient MAX Cew 0.8
External Pressure Coefficient MIN Ce, -0.7
External Pressure Coefficient MAX Cpy 0
aerodynamic shape factor MIN Crigw -0.30
aerodynamic shape factor MAX Crigw 0.80
aerodynamic shape factor MIN Crig -0.70
aerodynamic shape factor MAX Cig, 0.00
Pressure Windward MIN P -0.03 kPa
Pressure Windward MAX P 0.09 kPa
Pressure Leeward MIN P -0.08 kPa
Pressure Leeward MAX P 0.00 kPa

WIND DIRECTION 2 (6=90,270)
4. Free Roof «=180° D7
Area Reduction Factor Ka 1
local pressure factor Ki 1
porous cladding reduction factor Kp 1
External Pressure Coefficient MIN Cew -0.3
External Pressure Coefficient MAX Cew 0.4
External Pressure Coefficient MIN Ce, -0.4
External Pressure Coefficient MAX Ce, 0
aerodynamic shape factor MIN Crigw -0.30
aerodynamic shape factor MAX Crigw 0.40
aerodynamic shape factor MIN Ciig, -0.40
aerodynamic shape factor MAX Ciig, 0.00
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Pressure MIN (Windward Side) P -0.03 kPa
Pressure MAX (Windward Side) P 0.05 kPa
Pressure MIN (Leeward Side) P -0.05 kPa
Pressure MAX (Leeward Side) P 0.00 kPa

5.2.1  Pressure summary

WIND EXTERNAL PRESSURE Direction1 Direction2

Wind g

direction
6 =0 Cp,w Cpt

. —ﬁ?

—_—

or

FIGURE D3 PITCHED FREE ROOFS

AS1170.2

Direction 1 Direction 2
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5.3 Wind Load Diagrams
5.3.1  Wind 1(case 1)

15

-2
-3t
-38
} e 46
54

5.3.2  Wind 1(case 2)
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5.3.3  Wind 2(Casel)

5.3.4  Wind 2(case 2)

After 3D model analysis, each member is checked based on adverse load combination.
In this regard the maximum bending moment, shear and axial force due to adverse load combinations for each member
are presented as below:
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5.3.5  Max Bending Moment due to critical load combination in major axis

5.3.6  Max Bending Moment in minor axis due to critical load combination
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5.3.7  Max Shear in due to critical load combination

>
5.3.8  Max Axial force in upright support and roof beam due to critical load combination
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5.3.9  Max reactions

o

Max Reaction N* = 0.5kN

6 Checking Members Based on AS4100 STEEL STRUCTURES

All members Pass
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Scissors Beam

L

AS 4100-1998 STEEL SECTION CHECK (Summary for Combo and Station)

Units KN, m, C
Frame 91 X Mid: 0.375 Combo: COMB5 Design Type: Brace
Length: 0.772 Y Mid: 6.000 Shape: 30X15X0.6 Frame Type: Sway Frame
Loc 0.000 Z Mid: 2.278 Class: Compact Princpl Rot: 0.000 degrees
PhiB=0.900 PhiC=0.900 PhiTY=0.900 PhiTF=0.900 Phis=0.900
A=5.256E-05 I33=6.279E-09 r33=0.011 Z33=4.186E-07 Av3=1.800E-05
J=4.911E-09 I22=2.130E-09 r22=0.006 722=2.840E-07 Av2=3.600E-05
E=199947978.8 fy=250000.000 Ry=1.000 S$33=5.134E-07
RLLEF=1.000 Fu=250000.000 SteelType=HR 522=3.163E-07
STRESS CHECK FORCES & MOMENTS (Combo COMB5)
Location N* M33* M22* v2* V3* T*
0.000 -0.378 0.044 -6.309E-04 0.055 0.015 0.002
PMM DEMAND/CAPACITY RATIO (8.4.4.1)
D/C Ratio: 0.506 = 0.506 < 0.950 OK
= M33*/(phi*Mo33)
BASIC FACTORS
Buckling Mode K Factor L Factor KL/r
Major Flexure 1.000 1.000 70.676
Minor Flexure 1.000 2.000 242.684
Major Braced 1.000 1.000 70.676
Minor Braced 1.000 2.000 242.684
LTB 1.400 2.000 339.758
AXIAL FORCE & BIAXIAL MOMENT DESIGN (8.4.4.1)
Factor L Braced ke Sway ke Delta b Delta_ s Cm Betam
Major Bending 1.000 1.000 1.000 1.000 1.000 0.600 0.000
Minor Bending 2.000 1.000 1.000 1.274 1.000 1.000 -1.00
Lltb Kt K1l Kr Alpha m Alpha_s
LTB Factors 2.000 1.000 1.400 1.000 1.801 0.915
Steel Type Kf Kt Alpha_a Alpha b Alpha c
Axial Factors HR 0.959 1.000 8.576 -0.500 0.132
Slenderness Lambda_ e Lambda_ep Lambda_ ey Lambda ew Lambda e/ey Compactness
Major/Flange 23.000 30.000 45.000 180.000 0.511 Compact
/Web 48.000 82.000 115.000 180.000 0.417 Compact
Minor/Flange 23.000 82.000 115.000 180.000 0.200 Compact
/Web 48.000 30.000 45.000 180.000 1.067 Slender
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Axial/Flange 23.000 45.000 0.511 Compact
/Web 48.000 45.000 1.067 Slender
ZeMajor ZeMinor b-be d-de Aeff
Effective Pro 5.134E-07 2.663E-07 0.000 0.002 5.040E-05
M* Ms Mr Mi Nc
Major Moment 0.044 0.128 0.128 0.123 10.253
Minor Moment -8.035E-04 0.067 0.064 0.050 1.669
Mo, cr Mb Mo Mc Mt
Major Moment 0.583 0.128 0.096 0.096 0.096
N* Ns Nc Nt Noz
Axial -0.378 12.600 1.669 11.169 0.000

SHEAR CHECK

v* Vv Stress Status

Force Capacity Ratio Check

Major Shear 0.055 4.860 0.011 OK
Minor Shear 0.015 2.430 0.006 OK

6.2  Upright Supports (outer)

STEEL MEMBER DESIGN CHECKS
TO AS4100-1998

DESCRIPTION SYMBOL VALUE UNIT NOTES

DESIGN VALUES

Design bending moment about strong axis M, * = 0.169 kNm NOTE: USE POSITIVE BENDING
Design bending moment about weak axis M, * = 0.006 kNm MOMENTS
Design axial force N* = 0.19 kN COMPRESSION
Material capacity factor (0] = 0.9
Material yield strength fy = 250
Section 5 MEMBERS SUBJECT TO BENDING
A. Bending about the major principal x-axis 0
Effec’Flve sect!on modulus about the major Zo = | 885.50E+00 | mm?
principal x-axis

M = | 0.221375 | kNm
Sectlon'mom'en't capautly for bending about M., - 0.2 KNm
the major principal x-axis
Modulus of elasticity E = 200000 MPa
Shear modulus G = 80000 MPa
Torsion constant J =| 37.0e403 | mm*

ly = | 20.45E+03 | mm?*
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Warping constant lw

segment length (between LATERAL
restraints)

twist restraint factor ke
load height factor ki
lateral rotation restraint k:
Effective segment length under flexure le
Reference buckling moment Mo
Slenderness reduction Ols
Moment modification Olm
Member moment capacity b My
Factor of safety FOS

B. Bending about the minor principal y-axis
Effective section modulus about the minor

principal y-axis Zey

Section moment capacity for bending about

th . . . . ¢M5y
e minor principal y-axis

Factor of safety FOS

Gross X-sectional area Ag
Net X-sectional area A,
Section form factor ks
Member section constant ap
Nominal section capacity in compression )N,
Factor of safety FOS

A. Euler buckling about the major principal x-axis
Effective length under compression for

restraining x-axis buckling Lex
Ra'dius of gyration about major principal x- "
axis

A
Member slenderness An

ABN: 62 051 307 852
3 Wanniti Road BELROSE NSW 2085
Email: hited@bigpond.net.au

205.95E+00

2370

1.0

1.0

1.0

2370

4.6

1.011

0.2

1.18

1.02E+03

0.2

38.34

95.3

95.3

1

-0.5

21

112.86

2370

14.65

155.7

161.8

mm

mm

mm

kNm

kNm
PASS

3

mm

kNm
PASS

Section 6 MEMBERS SUBJECT TO AXIAL COMPRESSION

mm?

mm?

kN
PASS

mm

mm
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LOCAL BUCKLING OR PLASTIC
FAILURE GOVERNS

(read from Table 6.3.3)
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o, = 12.1
Member slenderness reduction factor oL = 0.275
3 = 0.744
= 0.464
Nominal member capacity in compression SN = 6 kN
Factor of safety FOS = 31.06 PASS

B. Euler buckling about the minor principal y-axis

Effective length under compression for

restraining y-axis buckling Ley = 2370 mm
Ejiilus of gyration about minor principal y- ry - 14.65 mm
A = 155.7
An = 161.8
o, = 12.1
ol = 0.275
3 = 0.744
= 0.464
Nominal member capacity in compression &N, = 6 kN
Factor of safety FOS = 31.06 PASS EULER BUCKLING ABOUT X-AXIS

Section 8 MEMBERS SUBJECT TO COMBINED ACTIONS

8.3 SECTION CAPACITY
8.3.2 Uniaxial bending about the major principal x-axis

Nominal section moment capacity, reduced dMx = OMu(1-N*/dNs)
by axial force - 0.2 KkNm
Factor of safety FOS = 1.17 PASS

8.3.3 Uniaxial bending about the minor principal y-axis

Nominal section moment capacity, reduced ~ ®My =  GMyy(1 - N*/PNy)

by axial force = 0.2 kNm

Factor of safety FOS = 38.00 PASS

8.3.4 Biaxial bending

Combined utilisation factors = 0.883 Must satisfy VAL <= 1.0
Factor of safety FOS = 1.13 PASS
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8.4 MEMBER CAPACITY
8.4.2 In-plane capacity - elastic analysis
8.4.2.2 Compression members

Nominal in-plane member moment

A. Bending and euler buckling about major principal x-axis

JOB NO. W-11-263750
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capacity oMy = 0.19 kNm
Factor of safety FOS = 1.14 PASS
B. Bending and euler buckling about minor principal y-axis
Nomlr_1al in-plane member moment M, - 0.22 KNm
capacity
Factor of safety FOS = 37.11 PASS
8.4.4 Out-of-plane capacity
8.4.4.1 Compression members
d)Mox = q)be(l - N*/q)Ncy)

= 0.2 kNm
Factor of safety FOS = 1.14 PASS
8.4.5 Biaxial bending capacity

_ Interaction of FTB and minor y-axis
The lesser of dMix and dMox dM = 0.19 kNm Euler buckling
Combined utilisation factors 0.84 Must satisfy VAL <= 1.0
Factor of safety FOS = 1.19 PASS

6.3  Upright Supports (inner)

STEEL MEMBER DESIGN CHECKS
TO AS4100-1998
DESCRIPTION SYMBOL VALUE UNIT NOTES
DESIGN VALUES
Design bending moment about strong axis M,* = 0.126 kNm NOTE: USE POSITIVE BENDING
Design bending moment about weak axis M, * = 0 kNm MOMENTS
Design axial force N* = 0.35 kN COMPRESSION
Material capacity factor (0] = 0.9
Material yield strength fy = 250

ABN: 62 051 307 852
3 Wanniti Road BELROSE NSW 2085
Email: hited@bigpond.net.au
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Section 5 MEMBERS SUBJECT TO BENDING
A. Bending about the major principal x-axis

Effective section modulus about the major
principal x-axis

Section moment capacity for bending about
the major principal x-axis

Modulus of elasticity
Shear modulus

Torsion constant

Warping constant

segment length (between LATERAL
restraints)

twist restraint factor
load height factor
lateral rotation restraint

Effective segment length under flexure

Reference buckling moment
Slenderness reduction

Moment modification

Member moment capacity

Factor of safety

B. Bending about the minor principal y-axis

Effective section modulus about the minor
principal y-axis

Section moment capacity for bending about
the minor principal y-axis

Factor of safety

Gross X-sectional area
Net X-sectional area

Section form factor

ABN: 62 051 307 852
3 Wanniti Road BELROSE NSW 2085
Email: hited@bigpond.net.au
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Section 6 MEMBERS SUBJECT TO AXIAL COMPRESSION

0
= | 658.70E+00 | mm?3
= 0.164675 kNm
= 0.1 kNm
= 200000 MPa
= 80000 MPa
= | 23.9E+03 | mm*
= | 13.17E+03 | mm*
= | 130.12E+00 | mm®
= 2370 mm
= 1.0
= 1.0
= 1.0
= 2370 mm
= 3.0 kNm
= 1.007
= 1
_ 0.1 KNm LOCAL BUCKLING OR PLASTIC
- ’ FAILURE GOVERNS
= 1.18 PASS
= | 760.55E+00 | mm?3
= 0.2 kNm
= 82.3 mm?
= 82.3 mm?
= 1
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Member section constant ab = -0.5 (read from Table 6.3.3)
Nominal section capacity in compression N, = 19 kN
Factor of safety FOS = 52.91 PASS

A. Euler buckling about the major principal x-axis
Effective length under compression for

restraining x-axis buckling Lex = 2370 mm
Ra.dlus of gyration about major principal x- " - 12.65 mm
axis

A = 182.0
Member slenderness An = 187.4

a, = 10.6
Member slenderness reduction factor olc = 0.209

3 = 0.689

= 0.549

Nominal member capacity in compression N = 4 kN
Factor of safety FOS = 11.06 PASS

B. Euler buckling about the minor principal y-axis

Effective length under compression for

restraining y-axis buckling Ley = 2370 mm
:jiilus of gyration about minor principal y- r, - 12,65 mm
A = 182.0
An = 187.4
o, = 10.6
ol = 0.209
§ = 0.689
= 0.549
Nominal member capacity in compression &N, = 4 kN
Factor of safety FOS = 11.06 PASS EULER BUCKLING ABOUT X-AXIS

Section 8 MEMBERS SUBJECT TO COMBINED ACTIONS

8.3 SECTION CAPACITY
8.3.2 Uniaxial bending about the major principal x-axis

Nominal section moment capacity, reduced dM, = OMu(1-N*/dN;)
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by axial force

Factor of safety

= 0.1

= 1.15

8.3.3 Uniaxial bending about the minor principal y-axis

Nominal section moment capacity, reduced
by axial force

Factor of safety

8.3.4 Biaxial bending
Combined utilisation factors

Factor of safety

8.4 MEMBER CAPACITY
8.4.2 In-plane capacity - elastic analysis
8.4.2.2 Compression members

Nominal in-plane member moment
capacity
Factor of safety

Nominal in-plane member moment
capacity
Factor of safety

8.4.4 Out-of-plane capacity
8.4.4.1 Compression members

Factor of safety

8.4.5 Biaxial bending capacity

The lesser of dMix and pMox

Combined utilisation factors

Factor of safety

dMyy

¢Mix
FOS

dMyy
FOS

¢Mox

FOS

¢Mcx

FOS

kNm
PASS

= OMy(1- N*/dNs)

= 0.2

= 0.869

= 1.15

A. Bending and euler buckling about major principal x-axis

= 0.13

= 1.07

B. Bending and euler buckling about minor principal y-axis

= 0.16

kNm

PASS

kNm
PASS

kNm

= OMux(1- N*/d)Ncy)

= 0.1

= 1.07

= 0.13

0.91

= 1.10

kNm
PASS

kNm

PASS

JOB NO. W-11-263750
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Must satisfy VAL <= 1.0

Interaction of FTB and minor y-axis
Euler buckling

Must satisfy VAL <= 1.0
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7 Summary

7.1 Conclusions

a. The 3m x 6m True Blue Folding Marquees as specified has been analyzed with a conclusion that it has the
capacity to withstand wind speeds up to and including 55km/hr.

b. For forecast winds in excess of 55km/hr — the structure should be completely folded.

c. For uplift due to 55km/hr, 0.8 kN (80kg) holding down weight/per leg for upright support is required.

d. The bearing pressure of soil should be clarified and checked by an engineer prior to any construction for
considering foundation and base plate.

e. No Fabrics or doors should be used for covering the sides of unbraced Folding Marquees due to the lack
of bracing within the system and insufficient out-of-plane stiffness of framing.

Yours faithfully,

= 3P
7 . &

E.A. Bennett M.I.E. Aust. NPER 198230
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8 Appendix A — Base Anchorage Requirements

3m x 6m True Blue Folding Marquees:

Tent Span Sile Required
Type Weight Per Leg
A 80kg
B 80kg
3m C 80kg
D 80kg
E 80kg

Definition of Soil Types:

JOB NO. W-11-263750
Date: 20/08/2015

Civil & Structural Engineering Design Services Pty. Ltd.

Type A : Loose sand such as dunal sand. Uncompacted site filling may also be included in this soil type.

Type B : Medium to stiff clays or silty clays

Type C: Moderately compact sand or gravel eg. of alluvial origin.

Type D : Compact sand and gravel eg. Weathered sandstone or compacted quarry rubble hardstand

Type E : Concrete slab on ground .

ABN: 62 051 307 852
3 Wanniti Road BELROSE NSW
Email: hited@bigpond.net.au

2085

24|Page

Tel: 02 9975 3899 Fax: 02 99751943
Web: www.civilandstructural.com.au



mailto:hited@bigpond.net.au
http://www.civilandstructural.com.au/

JOB NO. W-11-263750
Date: 20/08/2015

Civil & Structural Engineering Design Services Pty. Ltd.

9 Appendix "B" — Hold Down Method Details
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