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Tensile based facade panel (J. Montali, 2021)













‘‘The combination of the structural principle in which 
pure tension occurs in the cables with high-quality 
prestressing steel leads to a weight of the cable net 
including the knots of only 9 kg/m2, with a span of 
34x42 m. More traditional facade systems would 
require a steel use of 25 to 35 kg/m2.’’

Nationale staalprijs: Markthal (https://www.nationalestaalprijs.nl/project/gevel-winkel-en-appartementengebouw-markthal)





RQ: ‘How can the principle of a tensile based 
system be utilized to create a more effective  
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Facade design criteria (Knaack, 2007)



Bottom: Types of prefabrication (Moradibistouni M., 2017)Top: Levels of prefabrication (Sah, T. et al, 2024)







Prefabricated wall panel types, (2024) Prefabricated concrete sandwich and other lightweight wall panels for sustainable building construction: State-of-the-art review
Authors: Tilak Prasad Saha, Andrew William Laceya, Hong Haob, Wensu Chena) 

Prefabricated Tensile 
Façade Panel (PTFP)

? ? ?
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Bayer headquarter in Leverkusen (architect: Murphy/Jahn, Chicago, completion: 2002)



Principle primary structural systems of cable-stayed façades (W. Sobek et al.)















• Prestress
• Wind loads
• Panel configuration
• Other external loads 

and restraints
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𝐹𝑝𝑒𝑟𝑝𝑒𝑛𝑑𝑖𝑐𝑢𝑙𝑎𝑟

𝐹𝑐𝑎𝑏𝑙𝑒

Prestress & Wind loads

𝐹𝑝𝑒𝑟𝑝𝑒𝑛𝑑𝑖𝑐𝑢𝑙𝑎𝑟 = sin 𝜃 ∙ 𝐹𝑐𝑎𝑏𝑙𝑒
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𝐹𝑝𝑟𝑒𝑡𝑒𝑛𝑠𝑖𝑜𝑛 𝑐𝑎𝑏𝑙𝑒2
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• Prestress 

• Wind loads

• Panel configuration
• Other external loads and 

restraints







Prototyping!
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• Prestress 

• Wind loads

• Panel configuration

• Other external loads 
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Other external loads and restraints























Stability

Ball on hill analogy (Carey King, https://www.researchgate.net/figure/Ball-on-hill-analogy_fig4_287068449)
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0,00 40,00 80,00 120,00 160,00 200,00

Tensile façade - double 0,05m offset - 1/500 - 0.5m off centre
Tensile façade - no offset - 1/100 - 0.5m off centre

Tensile façade - double 0,05m offset - 1/500 - centered
Tensile façade - double 0,05m offset - 1/250 - 0.5m off centre

Tensile façade - no offset - 1/100 - centered
Tensile façade - no offset - 1/50 - 0.5m off centre

120M12-50 - 1/500
Tensile façade - no offset - 1/50 - centered

090M12-50 - 1/250
Tensile façade - double 0,05m offset - 1/250 - centered

Profile to cable mass of various facade configurations

Steel mass profles [kg] Steel mass cables [kg]

0,0 40,0 80,0 120,0 160,0 200,0

Tensile façade - double 0,05m offset - 1/500 - 0.5m off centre

Tensile façade - no offset - 1/100 - 0.5m off centre

Tensile façade - double 0,05m offset - 1/500 - centered

Tensile façade - double 0,05m offset - 1/250 - 0.5m off centre

Tensile façade - no offset - 1/100 - centered

Tensile façade - no offset - 1/50 - 0.5m off centre

120M12-50 - 1/500

Tensile façade - no offset - 1/50 - centered

090M12-50 - 1/250

Tensile façade - double 0,05m offset - 1/250 - centered

Various facade configurations ranked by steel material usage

Deflection [mm] Steel mass [kg]



0,0 40,0 80,0 120,0 160,0 200,0

Tensile façade - no offset - 1/50 - 0.5m off centre

Tensile façade - no offset - 1/50 - centered

Tensile façade - no offset - 1/100 - 0.5m off centre

Tensile façade - no offset - 1/100 - centered

Tensile façade - double 0,05m offset - 1/250 - 0.5m off centre

090M12-50 - 1/250

Tensile façade - double 0,05m offset - 1/250 - centered

Tensile façade - double 0,05m offset - 1/500 - 0.5m off centre

Tensile façade - double 0,05m offset - 1/500 - centered

120M12-50 - 1/500

Various facade configurations ranked by deflection

Deflection [mm] Steel mass [kg]







• Low out of plane deflections
• Low to moderate steel usage
• Moderate configurability
• High maintenance
• Difficult to manufacture
• Moderate difficulty with cladding
• Moderate stability issues
• Highly prone to condensation issues
• Moderate thermal performance
• Potentially high reusability
• High shear resistance
• Few support points

• High out of plane deflections
• Low steel usage
• Low to moderate configurability
• High maintenance
• Moderately difficult to manufacture
• High difficulty with cladding
• High stability issues
• Prone to condensation issues
• Moderate to good thermal performance
• Potentially high reusability
• High shear resistance
• Few support points

• Low out of plane deflections
• Low steel usage
• High configurability
• Low maintenance
• Easy to manufacture
• Easy to clad the panel
• No stability issues
• Prone to condensation issues
• Moderate thermal performance
• Moderate reusability
• Low to moderate shear resistance
• Continuous support required
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