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PPER TIER

Primary tension ring
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24 tapered box beams raking radially

_HPrecast prestressed seating planks
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TYPICAL FABRICAT
BOX SECTION DETAIL

DESIGN BRIEF THE TEAM CONCEPT DESIGN Roof depth=

FULL ROOF COVERAGE COX ARCHITECTURE

FABRIC STRUCTURE AND TEMPORARY WORKS:

12 MONTH PROGRAM MAFFEIS ENGINEERING

ECONOMICAL SOLUTION CABLES: REDAELLI

WORLD CLASS DESIGN STEELWORK: CHINA GRAND FABRICATION

Height from

ground = 22m Quter compression
ring diameter =
100m
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DIGITAL ANALYSIS WORKFLOW

All models parametrically linked — Analysis model could be recreated immediately with design changes
Final Form Found Structural

il Concept Design Construction
Commenced Demolition and and
Cable’s Construction Commissioning
Ordered Begins Complete e
0 0 ° Existing Structural Initial 2D Form Finding Initial Form Found
: ; ' Geometry Structural Geometry Geometry
m"_- * Defined in grasshopper + Form found within Grasshopper  * 3D geometry defined using 2D + Final form finding of 3D roof mode/
| : : using Geometry Gym form found curves * Determine cable and ring prestress’s
‘ ‘ ‘ * Run structural analysis
Structural Cable Net Inaugural ATP
Detailed Design Construction Cup Tennis
Complete Complete Event Held ) i
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Initial 2D Form Finding
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‘ Basis for Member Design
i ( Basis for 3D Connection Design
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Architectural Model Set Out
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Fabrication Model Set Out
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AUTOMATED ANALYSIS 0

Final Form Found Structural Geometry

@
Analysis parametrically defined

) <« 600 kN Tension
| o 40mm FLC
) « 1000 kN Tension Staged analysis
’y; N\ 50mm FLC
4“/ 3500 kN Tension Wind tunnel testing
“T 325x25thk CHS
Form found using non-linear solvers
3000 kN Compression
Lightweignt structures Association Australia 550x20thk CHS ARUP
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Modelled in 3D using Rhino
3D model used for FEA

3D model used for documentation
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DOCUMENTAT %_,

No traditional drawings

Collaboration with shop detailers
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UNLOADING THE TENSION RING

STEELWORK ERECTION
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SUCCESS

SAVING 1780 TONNES

12 MONTH DELIVERY

DIGITAL & HOLISTIC DESIGN

2,946,290 kgC02e
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41% EQUIVALENT EMBODIED CARBON -

1,208,343 kgC0O2e
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LIFT OFF...
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