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Tension
i.e.

STRETCHING







cables = steel “rope”



Brooklyn Bridge
New York City, USA
John A. Roebling
1893



• For Tension structures there is a choice between using cables or rods.

• If the intended in situ is one of suspension (curved final form) then 
it will usually be cables

• For X bracing, we usually use rods as they will be stiffer when being 
installed.

• For exterior use cables must be given a weather proof casing to 
prevent corrosion

• End connectors are normally clevis type.

• Must include the ability to tighten the members as they need to be 
installed loose, connected, then tightened.



Do I use a cable or a rod?

• Cables can be extremely long and so are used where length is 
an issue

• Rods are limited to shipping lengths and are never spliced, so 
must fit on the bed of a standard long transport truck





Cable or rod is 
pressure fused into 
the swage fitting



Types we will look at include:

• Simple X bracing applications
• Suspension structures
• Fabric structures
• Mast and Cable support systems
• Force differentiated structures (trusses, tensegrity)
• More innovative use of tension members to create large roof 

spans

• Cable based glazing systems will be looked at in our steel and 
glazing lecture



SUSPENSION SYSTEMS



Pedestrian Suspension Bridge
Yufuin, Japan































Pedestrian Bridge
Miyazaki, Japan































Capilano Cliff Walk
Vancouver, B.C.
Morrison Hershfield Engineers
Solid Rock Steel Fabricators
2011















Reichstag Dome
Berlin, Germany
Foster and Partners
2004



















Shanghai, China
Wil Alsop branch firm









Gardens by the Bay
Singapore
Wilkinson Eyre Architects
Grant Associates
2012





















































Zubizuri Bridge
Tied Arch, 75m span
Bilbao, Spain
Santiago Calarava
1997



























X BRACING SYSTEMS



TSK Design Studio
Henderson, Nevada
TSK Architects
1994

















Munich Airport
Munich, Germany
1994







Northumbria University
School of Design
Newcastle-upon-Tyne, U.K.
Atkins
2008















APEGBC Headquarters
Vancouver, B.C.
Peter Busby and Associates
2002











Kant-Dreieck Office Building
Berlin, Germany
Josef Paul Kleihues









Burj Al Arab
Dubai, UAE
WS Atkins Architects
1999























FORCE DIFFERENTIATED STRUCTURES



Grand Arch La Defense
Paris, France
Paul Andreu
1985



























MIT Department of Brain and Cognitive 
Sciences Building
Cambridge, Massachusetts
Charles Correa and Associates
2006













Luzern Station Hall
Luzern, Switzerland
Santiago Calatrava
1989

















Dulles Airport Renovation
Washington, D.C.









Pavilion at Canary Wharf
London, U.K.





Shanghai Pudong International Airport
Terminal 2
Shanghai, China
Rogers Stirk Harbour and Partners
2008

















Shanghai Pudong International Airport
Terminal 1
Shanghai, China
Paul Andreu
1999





















Porto International Airport
Porto, Portugal

























Sydney Olympic Park Aquatic 
Centre
Sydney, Australia
Cox Architecture
1994













Humberto Delgado Airport
Lisbon, Portugal









Taikou Place Bridge
Hong Kong











Shanghai Oriental Sports Complex
Shanghai, China
Gerkan, Marg and Parnters (GMP)
2011
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