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i Weber's Circus hnp: 120512

Ciien. Natalie and Rudy Weber ot JUly 2012

Bescription: Structural Engineering Calculations AETRIB SR, 120519/S01 & 120519/502
Code Ref. Calculations Output

SECTION 1 = Design Parameters & K
L )

X Ky Aceiimntisme
& WY Assumprons

@
®

Terrain Category 2

Temporary Structure

No Shielding

No reduction to allowable wind speeds

Tie-back straps rated to 25 kN

Multi-strand Cable rated to TMN

Allowable Bearing Pressure (Ground) = 250 kPa

Mild Steel Pegs @36mm diameter

Membrane PYC having 30 kN/m ultimate tensile capacity
Permanent Actions (tent) 15kg/m? = 0.15 kPa

Imposed Actions (tent) = nil

Wind Velocity 40m/s = 144 km/h (transportable to cyclonic regions)

Ground Preparations — Vendor/operator experience

Referenced Australian Standards (Engineering Design):

= AS/NZS1170.2 — 2002 Permanent Imposed & other Actions
= AS/NZS1170.2 — 2002 Wind Actions

= AS4100 - 1998 Steel Structures

= Circular Hollow Sections to AS/NZS 1163 C350 1O

= Square Hollow Sections to AS/NZS 1163 C450 LO
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- Weber’s Circus i 120519
— Natalie and Rudy Weber e July 2012
Bessiistion: Structural Engineering Calculations ATT— 120519/S01 & 120519/502
Code Ref. Caleulations Qutput
SECTION 2 - Engineering Calculations
STRUCTURE: BIG-TOP TENT

FUNCTIONAL USE:  PERFORMANCE AUDITORIUM

The engineering calculations shall be read in conjunction with the
Engineering Drawings included ot Attachment A

CHECK MAIN TENT KING POLES
Kingpoles comprise 450mm box trusses fabricated from 50 x 50 x 3 SHS
Tie Downs inclined at 54 degrees to the vertical axis
Cable Tension 15 kN
Compression Force in Kingpoles from Cable Tie Back tension:
N*(1) = 15Cos 54 deg = 8.8kN{
Membrane Permanent Load (Tributary Area = 24m?)

N*i2 0.15 kN/m?2 x 24m?2 = 3.6 kN

Wind Loading
V, = 40 m/s [i.e conservative acute cyclonic = 144 km/h)

q: = 0.0006 x Vz2 = 0.0006 x (40m/s)2
= 1.0kPa !
N*{3) = 1.0x 24m2 = 24kN wl—

Lload Combination:

Cable Tension + Permanent Action + Wind Load

N*.=(2x8.8kN) + 3.6kN + 24 kN = 452 kN N* =46 kN 4
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—— Weber’s Circus ki 120519
Cliene. Natalie and Rudy Weber sea July 2012
Description: Structural Engineering Calculations s 120519/501 & 120519/502
Code Ref. Calculations Output
Check King Poles as Compression Member
AS4100 Box Section fabricated from 50 x 50 x 3 SHS fully welded
Section 6.0 450mm panel dimension
Table 2.1 Steel Grade 450, f, = 450 MPa

L = 0.195 x 104 mm#
Ay, = 541 mm2
Combined Iy

, =Xk +Ad?

— (0.195 x 106 + 541(225 - 25)2 x 4
= 87.3 x 106 mm4

Combined Aq
Ag = 4(541 mm?)
= 2164 mm?2
rx = Tly =1, /Ag
= 87.3 x 106/2164
= 200.9mm

Effective Length
e skl o 1.2
=T1.2x 11200
= 13440mm

x50x25G) SHS

50
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— Weber's Circus PO | ¢80

cliene. Natalie and Rudy Weber — July 2012

O Structural Engineering Calculations EP—— 120519/501 & 120519/502
Code Ref. Calculations Output

Modified Compression Member Slenderness
ke =1.0
An = (Le/r) V ke V £,/250
= 13440 / 200.9 x V1.0 x ¥450/250

=90
op =-1.0
o = 0.737

Limit State Requirement for compression members

N* < @N, and N* < @GN,

Ns= keAf,
=1.0x2164x450x 103
=973.8 kN

N¢= ote Ns
= 0737 9738 N
=717.7 kN

@N=0.9x717.7

= 645.9 kN >> N* .= 46 kN .ok

Hence Box Truss King pole Columns are Satisfactory]
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E— Weber's Circus [

ciien. Natalie and Rudy Weber s July 2012

i Structural Engineering Calculations i 120519/501 & 120519/502
Code Ref. Calculations Output

Check Side Poles 76.1 x 2.5 CHS Grade 350

N*= 15 cos41 deg
=11.3kN
Bending due to Cross Wind Action
..Side pole spacing is 650mm;
_there are 72 side poles in the total configuration.

w =0.65x 1.0 kPa = 0.65 kN/m

M*=wl2/8 “ 5
- 0.65(4.0)2/8 8
= 1.30 kNm AT 3

M* < GM

M, = £Z, (Table 2.1 gives f, = 350 MPa)

Z. = lesser of 1.5Z, or S, whichever is lesser
1.5Z,= 1.5(9.55 x 103) = 14.3 x 103 mm?3
S, = 12.5 x103mm3
Zo=12.5x10% mm3
@M= 0.9 x 350x 12.5 x 103
= 3.94 kNm > M* = 1.30 kNm ... ok
Hence 76.1 x 2.3 CHS satisfactory in sustaining side wind pressurd
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Weber’s Circus 120519

Project: Job No:
Natalie and Rudy Weber July 2012

Client: Date

Structural Engineering Calculations 120519/501 & 120519/502

Description: Referenced Drawings:

Code Ref. Calculations Output

Check Compressive Capacity of 76.1 OD x 2.3 CHS under tie pretension
e =1.2x4000 (Ag=533mm?)
= 4800mm
re=ry =26.1mm

N*= 15 cos41 deg

=11.3kN
Modified Compression Member Slenderness
ke = 1.0

A = (Le/1) V ke V £,/250
= 4800 / 26.1 x V1.0 x V350/250

=7
op =-1.0
a. = 0.160

Limit State Requirement for compression members

N* < &N and N* < @N,

N = kiALf,
=1.0x533 x350x 103
= 186.55 kN

Ne= o N,
=0.160 x 186.55 kN
=29.8 kN

ON=0.9x29.8 =26.8kN >> N*=11.3kN . ok
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Project Weber's Circus e 120819

cien. Natalie and Rudy Weber = July 2012

s, Structural Engineering Calculations AR 120519/501 & 120519/502
Code Ref. Calculations Qutput

Now Check Combined Actions
Limit State Requirements
M* < @M,
M = Mg (1 = N*/@N,)
=350x12.5x 103(1 - 11.3/0.9 x 186.55)
=408
@M, = 0.9 x 4.08 = 3.67 kNm > M*= 1.3 kNm .. ok

M* < IM;,
Mix = Mg (1 = N*/@N()
=350x12.5x 103{1 - 11.3/26.8)
=7.83
PMiy, = 0.9 x 2.53 = 2.27 kNm > M*= 1.3 kNm . ok

Hence 76.10D x 2.3 CHS Side Poles are Satisfactory]

1
L |

reck Serviceability
. Evaluate deflection under severe wind gust
w = 1.0kPax0.65=0.65kN/m

Amax =_span = 4000 = 40mm (fie. Criterion for permissible instantaneous deflection)

100 100
Aget = Swl I, = 0.363 x 106mm?
384 El,
AGC? = 30mm
Agat =5 x 0.65 x [4000)4/384 x 200 x 103 x 0.363 x 106
= 29.8mm = span/135 .. ok
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Prolect Weber's Circus ohe: 120519

ciene. Natalie and Rudy Weber — July 2012

— Structural Engineering Calculations P 120519/501 & 120519/502
Code Ref. Calculations Output

Check Ground Contact Bearing Pressure
N* = 46 kN
Steel Base plate area:
=6(0.15x0.8)
=0.72 m?
Quir = 46 kN/0.72 m?
= 63 kPa

Hence ground having relatively modest bearing pressure will
satisfactorily assimilate imposed pressure.

The exercise of experience and judgement in site selection will
also be required in the avoidance of problematic soils.

Tarek El-Ansary
MiEAust CPEng
) ’ Charteied Professional Enginear

Membership No. 180355
1 EAust The Institution of Engineers, Austraiia

Tarek El-Ansary,
Consulting Structural Engineer
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