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Evolution of 
Ken Rosewall
Arena

1 Lightweight Structures Association Australia

A Digital Sprint:
From Concept Design to World 
Cup Stadium in 12 Months

Structural Team:
Andrew Johnson
Xavier Nuttall
Hannah Lazenby

Presentation:
Jane Nixon 

Lightweight Structures Association Australia

EXISTING STADIUM

Lightweight Structures Association Australia

Circular plan shape 

100 meter diameter

24 bays

Lower tier

Upper tier

EXISTING STRUCTURE

Lower tier

Upper tier

Canopy Roof

Ground Level
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Braced frame

24 tapered box beams raking radially

Precast prestressed seating planks

Pair of braced tension rings

Lightweight canopy roof

UPPER TIER 

Primary tension ring

Lower tension ring

Lightweight Structures Association Australia

Construction Sequence

Lightweight Structures Association Australia
7

©Martin Mischkulnig

F U L L  R O O F  C O V E R A G E

1 2  M O N T H  P R O G R A M

E C O N O M I C A L  S O L U T I O N

W O R L D  C L A S S  D E S I G N

DESIGN BRIEF THE TEAM

C O X  A R C H I T E C T U R E

F A B R I C  S T R U C T U R E  A N D  T E M P O R A R Y W O R K S :   
M A F F E I S E N G I N E E R I N G

C A B L E S :  R E D A E L L I

S T E E L W O R K :  C H I N A  G R A N D  F A B R I C AT I O N  
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CONCEPT DESIGN

Height from 
ground = 22m Outer compression 

ring diameter = 
100m

Lower tension ring 
diameter = 30m

Roof depth= 
7m
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Jan. 
2019

Concept Design 
Commenced

Cable’s 
Ordered

Apr. 
2019

Structural 
Detailed Design 

Complete

Steel Ordered

July 
2019

Demolition and 
Construction 

Begins

Oct. 
2019

Cable Net 
Construction 

Complete

Dec. 
2019

Construction 
and 

Commissioning 
Complete

Jan. 
2020

Inaugural ATP 
Cup Tennis 
Event Held

PROGRAM
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DIGITAL ANALYSIS WORKFLOW

Existing Structural 
Geometry

Initial Form Found 
Structural Geometry

Initial 2D Form Finding

• Form found within Grasshopper 
using Geometry Gym

Final Form Found Structural 
Geometry

• Final form finding of 3D roof model
• Determine cable and ring prestress’s
• Run structural analysis

All models parametrically linked – Analysis model could be recreated immediately with design changes

• 3D geometry defined using 2D 
form found curves

• Defined in grasshopper 

Lightweight Structures Association Australia

Existing Structural  Geometry Initial Form Found GeometryInitial 2D Form Finding Final Form Found Structural Geometry

Basis for Member Design

Basis for 3D Connection Design

Architectural Model Set Out

Fabrication Model Set Out

BENEFITS OF DIGITAL WORKFLOW
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OPTIMISATION

Existing Structural  Geometry Initial Form Found GeometryInitial 2D Form Finding Final Form Found Structural Geometry

Compression 
Ring Height

Tension Ring 
Diameter

Cable Drape

Height from Court to 
Tension Ring 

Court Level
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Analysis parametrically defined

Staged analysis

Wind tunnel testing

Form found using non-linear solvers

AUTOMATED ANALYSIS

Existing Structural  Geometry Initial Form Found GeometryInitial 2D Form Finding Final Form Found Structural Geometry

3500 kN Tension
325x25thk CHS

3000 kN Compression
550x20thk CHS

600 kN Tension
40mm FLC

1000 kN Tension
50mm FLC
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Modelled in 3D using Rhino

3D model used for FEA

3D model used for documentation

CONNECTIONS
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No traditional drawings

Collaboration with shop detailers

DOCUMENTATION
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CHINA GRAND FABRICATION 
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UNLOADING THE TENSION RING

Lightweight Structures Association Australia

STEELWORK ERECTION
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TENSION RING INSTALLATION

Lightweight Structures Association Australia

CABLE RIGGING & CLAMP 
TENSIONING
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RADIAL TENSIONING

Lightweight Structures Association Australia

LIFT OFF…
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23

4 1 % E Q U I VA L E N T  E M B O D I E D  C A R B O N  –
S AV I N G  1 7 8 0  T O N N E S

1 2  M O N T H D E L I V E RY

D I G I TA L  &  H O L I S T I C  D E S I G N

SUCCESS

Lightweight Structures Association AustraliaLightweight Structures Association Australasia Inc.

Thank you
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CLOSING STATEMENT
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