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Project Weber’s Circus rbh 120519
Ciieny: Totalie and Rudy Weber Dot July 2012
Description: Structural Engineering Calculations Referenced Drawings: 120519/501 & 120519/502
Code Ref. Calculations Qutput
Check Ground Contact Bearing Pressure
N* = 46 kiN
Steel Base plate area:
=610.15x0.8)
=0.72 m?
qut = 46 kN/0.72 m?2
= 63 kPa
Hence ground having relatively modest bearing pressure will
satisfactorily assimilate imposed pressure.
The exercise of experience and judgement in site selecfion will
olso be required in the avoidance of problematic sails.
Tarek El-Ansary
Fesoosto [P
i HRY r
£t Jr‘ﬁe;nbersh.:E: Mo. 186355
anek El-Al’lSﬂI‘Y, = The Institutien ol Engingers, Austrata
Consulting Structural Engineer
Page: of

Document Set ID: 6420002
Version: 1, Version Date: 16/02/2015




*Q‘I.\NSARY

CONSUITING ENGINEERS! [N

LEVEL £, 78 UNIVERSITY AVE CANBERRA CITY ACT 2601 GPQ BOX 2133 CANSERRA CITY ACT 2601 TEL; (D2) 62307007 FAX: (02) 62307005 EMAIL: ansary = bigpend net.au
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Project. Woeber's Circus 1o No: 120519
ciien. Natolie and Rudy Weber Dore: July 2012
Description: Structural Engineering Calculations Referenced Drawings: 120519/501 & 120519/502
Code Ref. Colculations Output
Now Check Combined Actions
Limit State Requirements
M* < OM,
er = Msx“ - N*/QNS]
=350x12.5x103(1 - 11.3/0.9 x 186.5)
=4.08
DM, = 0.9 x 4.08 = 3.67 kNm > M*= 1.3 kNm .. ok
M* < @M,
M = Mg [1 = N*/ON}
=350x12.5x103(1 - 11.3/26.8)
=2.53
@My = 0.9 x 2.53 = 2.27 kiNm > M*= 1.3 kNm . ok
[Hence 76.10D x 2.3 CHS_Side Poles are Safisfactory]
Check Serviceability
.. Evaluate deflection under severe wind gust
w = 1.0kPax0.65=0.65kN/m
Anox =.5pan = A000 = 40mm  fie. Criterion for permissible instantoneous deflection)
100 1}
Agg = Swld i = 0.363 x 108mm?
384 El,
Aod = 30mir
Agat = 5 x 0.65 x (4000)4/384 x 200 x 103 x 0.363 x 100
= 29.8mm = span/135 .. ok
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Projec: Weber's Circus Job Mo 120519

Cieny, Natalie and Rudy Weber Oote July 2012

Description: Structural Engineering Calculations Referenced Draviings: 120519/501 & 120519/502
Code Ref. Calculations Output

Check Compressive Copacity of 76.1 OD x 2.3 CHS under tie prefension
le = 1.2x 4000 (Ag= 533mm?
= 4800mm
ry="ry =26.1mm

N*= 15 cos4] deg

=11.3kN
Modified Compression Member Slenderness
ke =1.0

An = (Le/1) ¥ ki ¥ £,/250
= 4800 / 26.1 x V1.0 x ¥350/250

=217
ap=-1.0
a. =0.160

Limit State Requirement for compression members

N* < @N; and N* £ @N,

Ny = kiAnfy
=1.0x533x350x 103
= 186.55 kN

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

DN=0.9x29.8 =26 8kN »>> N*= 1T.3kN - ok
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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: Reterenced Drawings:

Code Rel. Calculations Qutput

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 tota! configuration.

w =0.65x 1.0 kPa = 0.65 kN/m

M*= wi2/8 3
- 0.65(4.0)2/8 8
= 1.30 kNm 0.78 KN/M -ﬁ
M* < @M =
M, =t Z, (Table 2.1 gives |, = 350 MPa)

Z, = lesser of 1.5Z, or 5 whichever is lesser
1.5Z,= 1.5(9.55x 10%) = 143 x 103 mm3
S, = 12.5 x10%3mm3
Lo =12.5x10% mm3
PM=09 x 350x 12.5 % 102
= 3.94 kNm > M* = 1.30 kNm .. ok
Hence 76.1 x 2.3 CHS satisfactory in sustaining side wind pressure]
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Description: Structural Engineering Colculotions Referenced Drawings: 120519/501 & 120519/502
Code Ref. Calculations Output

Modified Compression Member Slenderness

ke =1.0

Ay = {Lo/1) ¥ kg ¥ £,/250
- 13440 / 200.9 x ¥1.0 x V450/250
=90

ap=-1.0

ae = 0.737

Limit State Requirement for compression members
N* < @N, aond N* < @GN,
Ns= kiAnf,
- 1.0x2164 x 450 x 103
= 973.8 kN
| Ne=ac Ns
=0.737 x973.8 kN
=717.7 kN
@BN= 09 x717.7
= 645.9 kN >> N*_ = 46 kN .ok

[Hence Box Truss King pole Columns are Satisfactoryl
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Structural Engineering Calculotions 120519/S01 & 120519/502

Description; Referenced Drawings:
Code Ref. Calculations Output
Check King Poles as Compression Member
AS4100 Box Section fabricated from 50 x 50 x 3 SHS hully welded
Section 6.0 450mm panel dimension
Table 2.1 Steel Grade 450, £, =450 MPa

l, = 0.195x 10% mm*
Ay = 541 mm?
Combined i,

l, =Xk +Ad?

- (0.195 x 106 + 541(225 - 25)2 }x 4
=87.3x 106mm?

Combined Ag
Ag = 4{54] mm?)
= 2164 mm?
=Ty = Vi /Ag
=87.3x10%/2164
= 200.9mm

Fffective Length
b =kex! ke= 1.2
=1.2x 11200
= 13440mm

564502 5G! SHS
' I
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Project Weber's Circus wore 120519

cliene: Natalie and Rudy Weber Date July 2012

Description: Structural Engineering Calculations eferenced Dravwings: 120519/501 & 120519/502
Code Ret. Caleulations Output

SECTION 2 — Engineering Calculations

STRUCTURE: BIG-TOP TENT
FUNCTIONAL USE:  PERFORMANCE AUDITCRIUM

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*(jy = 15Cos 54 deg = B8kNI{
Membrane Permanent Load (Tributary Area = 24m?)
N* 0.15 KN/m2x24m2 = 3.6kN{

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

q. = 0.0006xVz? = 0.0006 x {40m/s)?
= 10kPal
N*g = 1.0 x 24m? - 24N ¢

inad Combination:

Cable Tension + Permanent Action + Wind Load

N*, = [2 x 8.8kN] + 3.6kN + 24 kN = 45.2kN N*, =46 kN
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Description: Struciural Engineering Calculations Referenced Orawings: 120519/501 & 120519/502
Code Ref. Calcvlations Qutput

SECTION 1 - Design Porometers & Key Assumptions

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 1MN

Allowable Bearing Pressure {Ground) = 250 kPa

Mild Steel Pegs @36mm diometer

Membrane PVC having 30 kN/m ultimate tensite capacity
Permanent Actions {tent) 15kg/m2 =0.15 kPa

imposed Actions [tent) = il

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 1 163 C45010
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