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Membrane and Net Structures

Åform follows

pressure or

tension



S2018abnMembrane, Nets & Shells 3

Lecture 13

Applied Architectural Structures

ARCH 631

Membrane and Net Structures

Åtypes

ïfabric

ïcables

ïpneumatic

ïinflated

http://nisee.berkeley.edu/godden
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Membrane and Net Structures

Åsensitive to aerodynamic effects of wind

ïfluttering

Åstabilization

ïrigid supporting framework

ïprestressing of surface
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Membrane and Net Structures

Åtensile stress and

tangential shear stresses occur
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Pneumatic Structures

Åinternal pressure

ïair-supported: 

entire volume

ïair-inflated: cavities

Åribs

Ådual walls
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Air-Supported Structures

Åpressure slightly 

higher than 

atmospheric

Ålight loads

Ågreater spans than 

air-inflated



S2018abnMembrane, Nets & Shells 8

Lecture 13

Applied Architectural Structures

ARCH 631

Air-Inflated Structures

Åhigher degree of 

pressurization

Åpressure doesnôt 

directly balance 

loads

Åbuckling or folding 

results in collapse

Åflexibility in space
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Loads & Behavior

Åsnow accumulation 

ïshape

ïheat loss

Åavoid large 

concentrated loads

Åwind loads

ïsuction

ïtension

ïñbucklingò
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Membrane Stresses

Åpressure is constantly applied stress
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Membrane Stresses
Åenough pressure to prevent folding

Ålarge radius, large stress
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Supports

Åair-supported

ïneed airtight 

seal

ïresists uplift 

and thrust

ïñinvertedò arch

ïcontainment 

rings
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Profile Selection

Ålower profile

ïhigher stresses

ïlower air volume

ïcan be used to avoid 

wind pressure effects
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Air-Inflated Members

Åprestressed in 

tension

Åstructural stresses 

added

Åincrease in tension
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Punctures

Åfracture or rip from redistribution of 

stresses 

Åair-supported

ïlow pressure

ïgradual deflation

Åair-inflated

ïisolated cells deflate

Ådesign in suspension
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Net and Tent Structures

Ålow curvatures, high stress (big radius)

Åavoid flat areas

Åcarefully place high & low points

Basic Types of Tensile Structures (© Tentech) 

http://www.tentech.nl/
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Support Conditions

Åcompression masts

Åuplift at ground

Åfree edges can 

be stiffened with 

cables

Åstress reduction 

at high points 

by a cable ring
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Form Development

Åmodeling

Åsoftware
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Materials

Åstrength

ïtear resistant

ïbi-directional

Ådurability

ïultraviolet

effects

ïcreep

ïcorrosion in metals
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Shells

Åsimilar to membranes, domes & vaults

ÅTHIN

Årigid
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Shells
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