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Civil & Structural Engineering Design Services Pty. Ltd.

1 Introduction

This CCertificatiordis the sole property for copyright to Mr. Ted Bennett of Civil & Structural Engineering Design
Services Pty. Ltd.

The following structural drawings and calculations are foittlwesportablém Dome Structursupplied byExtreme
Marquees Pty Ltd

The frame consists principally @235 steel amponents with hot dipped galvanizeshnectios and base plate.

The report examines the effect of 3s gust wind@ffkm/hr on8m Dome Structureas the worstase scenarid he
relevant Australian Standards AE.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 with4ABNZI08 &el
Structures.
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Civil & Structural Engineering Design Services Pty. Ltd.

Design Restrictions and Limitations

The erectedtructure 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 shalbe dismantled.

For forecast winds in excess (@&fer to summary) i all fabric shall be removed from the frames, and the

structure should be completely dismantled.

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

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

The wind classifications are based udarrain Gitegory2. Considerations havalso been made to the regional

wind terrain category, topogpaical 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 escarpmeid may vyi
higher wind speed classification than that derived foigher 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 confan to the standard prescribed descriptions for wind classesfiasd 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 erectampinal or severe tropical cyclonic condition as defined
on theMap of Australia in AS 1170.2011, Figure3.1

Thetentstructure has not been desginto withstand snow and it@adings such as when erected in alpine

regions.

Fortheprojects where the ise conditions approach the design limégtraconsideratiorshould be given to

pullout tests of the stakes and professional assessment of the appropriate wind classification for the site.
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Civil & Structural Engineering Design Services Pty. Ltd.

3 Specifications

3.1 General

Tentcategory Size Model

Material Steel Q235 8m Dome

LN

> Dome Tents
EXTREME MARQUEES 4m/5m/ém/7m/8m/9m/10m/11m/12m

Visually striking marquee

PRODUCT PHOTOS

P

Size 4m 5m 6m 7m 8m Sm 10m 11m 12m
Ceiling Height 2.4m 3m 3m 3.5m 4m 4m 4.5m 4.9m 6m
Floor Space 125 sq.m | 17.8 sq.m | 28 sq.m 38 sq.m 50 sq.m 63 sq.m 78 sq.m 95 sq.m 113 sq.m
Stand up Capacity 15 24 34 46 60 76 94 114 136
Sit down Capacity 10 16 23 31 40 51 63 76 90
Door Size 1.2mx1.8m 1.52.Tm 2.4mx2.4m
Frame Material Steel
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Civil & Structural Engineering Design Services Pty. Ltd.
3.2 SteelProperties

TABLE Material Properties 03a Steel Data

Material Fy Fu EffFy EffFu SHard SMax SRup FinalSlope
Text KN/m2 KN/m2 KN/m2 KN/m2 Unitless Unitless Unitless Unitless
Q235 235000 390000 260000 430000 0.015 0.11 0.17 0.1

3.3 Section Properties

SectionName Material Shape @ AS2 AS3 S33 S22 Z33 222 R33 R22
Text Text Text mm2 | mm2 | mm3 mm3 mm3 mm3 mm mm
20X1.5CHS Q235 Pipe 43.78 43.78 375.42 375.42 514.5 5145 6.562 6.562

40x40x2 SHSDoor Frame) Q235 Box/Tube 160 160 3668.27 3668.27 4336 4336 15.535| 15.535

SectionName Material Shape t3 | t2 tf tw  Area TorsConst 133 122
Text Text Text mm | mm mm mm mm2 mm4 mm4 mm4
25X2 CHS Q235 Pipe 20 1.5 87.18 7508.31 3754.15 3754.15

30x2SHSDoor Frame) Q235 Box/Tube 40 40 2 2 304 109744 73365.33 73365.33

b

B ZatinNe

// )
Ein 2

40x2 SHS (Door Frame) 20x1.5CHS (Main Frame)

4 Design Loads

4.1 Ultimate
Distributed load (kPa) Design load factor-J | Factored imposed load (kPa
Live Q } 15 i}
Self weight G self weight 1.35,1.2,0.9 1.2 self weight, 0.9 self weigh
3s100km/hr gust W 0.383Cig 1.0 0.383Cig
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4.2 Load Combinations

4.2.1 Serviceability
Gravity = 1.0xG

Wind = 1.0xG+1.0xW

4.2.2 Ultimate

Downward = 1.35x G

= 1.2xG+W

= 1.2x G+ W +Ws
Upward = 09xG+W

0.9 x G+ W+W,p

5 Wind Analysis

Wind towards surface (+ve), away fraurfece (ve)

5.1 Parameters

Terrain category 2

Site wind speed (i } = ¥YrMd(Mz,caMsMy)
Vs =27.78n/s 00km/hr)

Md =1

Ms=1

Mt =1

Mz,catz 091

Vsi £,25.28m/s
Height of structure (h) 2 m
Total height of sucture =4 m

Width of structure (w) 8 m
Length of structure (I) 8 m

Pressure (P) = 045 (Vs i ¥’ Coig Cayn
= 0.38:{:ﬁg kPa

5.2 PressureéCoefficients(Cg)

Civil & Structural Engineering Design Services Pty. Ltd.

(regional 3 s gust wind speed)

(Table 4.1(B) AS1170.2)

(mid of peak and eave)

Name Symbol Value Unit Notes Ref.
Input
Table 3.1 - Table 3.2
Importance level 2 (AS1170.0)
Annual probability of exceedance Temporary Table 3.3
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Civil & Structural Engineering Design Services Pty. Ltd.

Regional gust wind speed ’ 100 Km/hr Table 3.1 (AS1170.2)
Regional gust wind speed Vr 27.78 m/s
Wind Direction Multipliers Mg 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, 25.28 m/s Vsi 1 3VrEMa*Mca*Ms,M;
Width B 8 m
Length D 8 m
Height VA 2 m

h/d 0.25

h/b 0.25

Wind Pressure

I air ] 1.2 Kg/m®
dynamic response factor Cayn 1
Wind Pressure T *Cyq 0.383 Kg/m? } =0 airFMoes;)**Ciig*Cayn 2.4 (AS1170.2)

WIND DIRECTION 1 (Perpendicular to Length)

Internal Pressure

Opening Assumption

With Dominant Opening [Cpi MIN & WAK)

Internal Pressure Coefficient
(Without Dominant) MIN

Internal Pressure Coefficient
(Without Dominant) MAX

Internal Pressure Coefficient

Table 5.1 A (AS1170.2)

(With Dominant) MIN -0.3 Table 5.1 B (AS1170.2)
Int(_ernal Pr(_-zssure Coefficient 0.2

(With Dominant) MAX

N

Combination Factor Kc;i 1

Internal Pressure Coefficient MIN Coi -0.30

Internal Pressure Coefficient MAX Cypi 0.20

ABN: 62 051 307 852
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Civil & Structural Engineering Design Services Pty. Ltd.

External Pressure ‘

1. Windward Wall

External Pressure Coefficient Cre 0.7 Table 5.2 A
Area Reduction Factor Ka 1 Table 5.4
combination factor applied to internal
Kc,e 0.8
pressures '
local pressure factor Ki 1
porous cladding reduction factor Ko 1
aerodynamic shape factor Ciig.e 0.56
Wind Wall Pressure P 0.21 kPa

2. Leeward Wall

External Pressure Coefficient Cre -0.5 Table 5.2 B
Area Reduction Factor Ka 1 Table 5.4
combination factor applied to internal Keo 08

pressures

local pressure factor K, 1

porous cladding reduction factor Ko 1

aerodynamic shape factor Ciig.e -0.4

Lee Wall Pressure P -0.15 kPa

3. Side Wall Table 5.2 C
Area Reduction Factor Ka 1 Table 5.4
combination factor applied to internal Keo 08

pressures

local pressure factor K, 1

porous cladding reduction factor Kp 1

External Pressure Coefficient Cre -0.65 0to 1h

External Pressure Coefficient Cre -0.5 1hto 2h

External Pressure Coefficient Cee -0.3 2hto 3h

External Pressure Coefficient Cre -0.2 >3h

aerodynamic shape factor Ciige -0.52 0to 1h

aerodynamic shape factor Ciige -0.4 1hto 2h

aerodynamic shape factor Ciig.e -0.24 2hto 3h

aerodynamic shape factor Ciig.e -0.16 >3h

Side Wall Pressure P -0.20 kPa 0to 1h

Side Wall Pressure P -0.15 kPa 1hto 2h

Side Wall Pressure P -0.09 kPa 2hto 3h

Side Wall Pressure P -0.06 kPa >3h
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Civil & Structural Engineering Design Services Pty. Ltd.

4. Roof A>10°
r (rise) r 4 m
h/r h/r 0.50
Breadth Effect 1.00 (b/d)"0.25>1
Rise-to-span ratio r/d 0.50
4.1 Roof Windward Quarter
U U 2 m
Area Reduction Factor Ka 1
combination factor applied to internal

Kce 0.8
pressures
local pressure factor Ki
porous cladding reduction factor Ko
External Pressure Coefficient MIN Cre 0 Table C3
External Pressure Coefficient MAX Cee 0.3
Factored External Pressure
Coefficient MIN Cree 0.00
Factored External Pressure
Coefficient MAX Cre 0.30
aerodynamic shape factor MIN Ciig.e 0.00
aerodynamic shape factor MAX Ciig.e 0.24
Pressure MIN P 0.00 kPa
Pressure MAX P 0.09 kPa
4.2 Roof Centre Half
T T 4 m
Area Reduction Factor Ka 1
combination factor applied to internal

Kce 0.8
pressures
local pressure factor K, 1
porous cladding reduction factor Kp 1
External Pressure Coefficient MIN Cre -0.65 Table C3
External Pressure Coefficient MAX Cre -0.65
Factored External Pressure
Coefficient MIN Cre -0.65
Factored External Pressure
Coefficient MAX Cre -0.65
aerodynamic shape factor MIN Ciig.e -0.52
aerodynamic shape factor MAX Ciige -0.52
Pressure MIN P -0.20 kPa
Pressure MAX P -0.20 kPa
4.1 Roof Windward Quarter
D D 2 m
Area Reduction Factor Ka 1
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Civil & Structural Engineering Design Services Pty. Ltd.

combination factor applied to internal
Kce 0.8
pressures '
local pressure factor K 1
porous cladding reduction factor Ko 1
External Pressure Coefficient MIN Cre -0.2 Table C3
External Pressure Coefficient MAX Cre 0
Factored External Pressure
Coefficient MIN Ceee 020
Factored External Pressure
Coefficient MAX Cee 0.00
aerodynamic shape factor MIN Ciig.e -0.16
aerodynamic shape factor MAX Ciig.e 0.00
Pressure MIN P -0.06 kPa
Pressure MAX P 0.00 kPa

WIND DIRECTION 2 (Parallel to Length)

Internal Pressure

Opening Assumption With Dominant Opening (Cpi MIN & MAX) -

Internal Pressure Coefficient
(Without Dominant) MIN

Internal Pressure Coefficient
(Without Dominant) MAX

Table 5.1 A (AS1170.2)

Internal Pressure Coefficient

(With Dominant) MIN -0.3 Table 5.1 B (AS1170.2)
Internal Pressure Coefficient 0.2

(With Dominant) MAX

N Cpi= N*Cpe

Combination Factor Kcii 1

Internal Pressure Coefficient MIN Cpi -0.30

Internal Pressure Coefficient MAX Coi 0.20

External Pressure

1. Windward Wall

External Pressure Coefficient Cre 0.7 Table 5.2 A
Area Reduction Factor Ka 1 Table 5.4
combination factor applied to internal Kee 0.8
pressures
local pressure factor Ki 1
porous cladding reduction factor Ko 1
aerodynamic shape factor Ciig.e 0.56
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Civil & Structural Engineering Design Services Pty. Ltd.

Wind Wall Pressure P 0.21 kPa
2. Leeward Wall
External Pressure Coefficient Cre -0.3 Table 5.2 B
Area Reduction Factor Ka 1 Table 5.4
combination factor applied to internal
Kce 0.8
pressures
local pressure factor K, 1
porous cladding reduction factor Kp 1
aerodynamic shape factor Ciig.e -0.24
Lee Wall Pressure P -0.09 kPa
3. Side Wall Table 5.2 C
Area Reduction Factor Ka 1 Table 5.4
combination factor applied to internal
Kce 0.8
pressures
local pressure factor K, 1
porous cladding reduction factor Ko 1
External Pressure Coefficient Cre -0.65 0to 1h
External Pressure Coefficient Cre -0.5 1hto 2h
External Pressure Coefficient Cre -0.3 2hto 3h
External Pressure Coefficient Cre -0.2 >3h
aerodynamic shape factor Ciig.e -0.52 0to1h
aerodynamic shape factor Ciig.e -0.4 1hto 2h
Side Wall Pressure P -0.20 kPa 0to 1h
Side Wall Pressure P -0.15 kPa 1hto 2h
Side Wall Pressure P -0.09 kPa 2hto 3h
Side Wall Pressure P -0.06 kPa >3h
4. Roof A<10°
Area Reduction Factor Ka 1 Table 5.3 A
combination factor applied to internal
Kce 0.8
pressures
local pressure factor Ki 1
porous cladding reduction factor Ko 1
External Pressure Coefficient MIN Cppe 0.00 0to 0.5h
External Pressure Coefficient MIN Cre -0.90 0.5to 1h
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External Pressure Coefficient MIN Cre -0.50 1hto 2h
External Pressure Coefficient MIN Cre -0.30 2hto 3h
External Pressure Coefficient MIN Cre -0.20 >3h

External Pressure Coefficient MAX Cre -0.40 0to 0.5h
External Pressure Coefficient MAX Cre -0.40 0.5to 1h
External Pressure Coefficient MAX Cre 0.00 1hto 2h
External Pressure Coefficient MAX Cre 0.10 2hto 3h
External Pressure Coefficient MAX Cre 0.20 >3h

aerodynamic shape factor MIN Ciig.e 0 0to 0.5h
aerodynamic shape factor MIN Ciig.e -0.72 0.5to 1h
aerodynamic shape factor MIN Ciig.e -0.4 1hto 2h
aerodynamic shape factor MIN Ciig.e -0.24 2hto 3h
aerodynamic shape factor MIN Ciig.e -0.16 >3h

aerodynamic shape factor MAX Ciig.e -0.32 0to 0.5h
aerodynamic shape factor MAX Ciig.e -0.32 0.5to 1h
aerodynamic shape factor MAX Ciig.e 0 1hto 2h
aerodynamic shape factor MAX Ciig.e 0.08 2hto 3h
aerodynamic shape factor MAX Ciig.e 0.16 >3h

Pressure MIN P 0.00 kPa 0to 0.5h
Pressure MIN P -0.28 kPa 0.5to 1h
Pressure MIN P -0.15 kPa lhto 2h
Pressure MIN P -0.09 kPa 2hto 3h
Pressure MIN P -0.06 kPa >3h

Pressure MAX P -0.12 kPa 0to 0.5h
Pressure MAX P -0.12 kPa 0.5to 1h
Pressure MAX P 0.00 kPa lhto 2h
Pressure MAX P 0.03 kPa 2hto 3h
Pressure MAX P 0.06 kPa >3h
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WIND EXTERNAL PRESSURE

Directionl (Perpendicular to Length) Direction2 (Parallel to Length)

0.21

-0.15

Wind Internal Pressure (kPa)

-0.12

0.08

TABLE C3

EXTERNAL PRESSURE COEFFICIENTS (C, . )—CURVED ROOFS

Rise-to-span ratio Windward quarter Centre half Leeward quarter

(r/d) (U) (T) (D)

0.09 —(0.2 + 0.4 h/r) or 0.0 (0.4 + 0.2 h/r) or 0.0

0.2 (0.3 =04 ) or0.0 | —(0.55+0.2 k%) | —(0.25+0.2 hr) or 0.0

0.5 (0.5 — 0.4 h/r)y or 0.0 (0.1 + 0.2 A/r) or 0.0

NOTES:

1

2
3
4

FIGURE C3 EXTERNAL PRESSURE COEFFICIENTS (C;.)—CURVED ROOFS

ABN: 62 051 307 852

J1is the average roof height and r is the rise of the arch (see Figure C3).

For intermediate values of rise-to-span ratio, linear interpolation shall be used.
For h/r = 2, Table C3 shall be applied with A/ = 2.

For r/d < 0.09, Table 5.3(A) shall be applied.

Wind ds 4 o/ 4
direction

1
|:> u ol Rise (n) —
—f n

r

AR AR < < o =
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5.3 Wind Load Diagrams

Wind 1(case 1min)

531
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5.3.2 Wind 1(case 2max
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5.3.3 Wind Internal Pressure
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5.3.4 Wind Internal Suction
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