
Wood Structures

Arch 544

Grid Shells

University of Michigan, TCAUP                                                                        Wood Structures         Slide  1 of 43

Grid Shells

based on catenary nets

to minimize flexure
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early grid shell 
University of Essen
Frei Otto – 1962
15m x15m
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Grid shell 
University of Essen
Frei Otto - 1962
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Grid Shells
initially straight members

elastically bent

deformed grid

fixed joints to hold form

German Pavilion Montreal 
Expo 1967 

Frei Otto
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German Pavilion Montreal Expo 1967 
Frei Otto
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German Pavilion 
Montreal Expo 1967 
Frei Otto

Erection
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German Pavilion 
Montreal Expo 1967 
Frei Otto
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Design with models

University of Michigan, TCAUP                                                                        Wood Structures         Slide  9 of 43

Multihalle Mannheim
Designed and engineered by Frei Otto and Buro Happold
Built for the Bundesgartenschau in Mannheim in 1975
Design and initial analysis with models at IL Stuttgart
Computer force density analysis by Klaus Linkwitz
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Multihalle Mannheim
Designed and engineered by Frei Otto and Buro Happold
Built for the Bundesgartenschau in Mannheim in 1975
Design and initial analysis with models at IL Stuttgart
Computer force density analysis by Klaus Linkwitz
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Multihalle Mannheim

testing for shear stiffness

model testing
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Multihalle Mannheim

detail of grid construction
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Multihalle Mannheim

construction
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Multihalle Mannheim

construction

University of Michigan, TCAUP                                                                        Wood Structures         Slide  15 of 43

Multihalle Mannheim

construction
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Multihalle Mannheim

load testing
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Multihalle Mannheim

renovation 1981
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Multihalle Mannheim

renovation 1981
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Other Examples

Japanese Pavilion
Hannover Expo 2000
Shigeru Ban and Frei Otto
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Japanese Pavilion - Hannover Expo 2000
Shigeru Ban and Frei Otto
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Weald & Downland Open Air 
Museum – 2002

Edward Cullinan architects with 
Buro Happold
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Wooden Grid Shell
University of Tennessee - Structural Innovations Lab
Peter von Bülow, Dr.-Ing.
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Centenary Form Finding Model
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Construction
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Construction
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Adding bracing
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completed grid shell
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structural model
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structural testing
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full scale test
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full scale test
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deflection
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deconstruction
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Schlaich Bergermann & Partners

Cover for Helsinki  train station

University of Michigan, TCAUP                                                                        Wood Structures         Slide  35 of 43

Pre-stressing

Reducing deformation
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Jörg Schlaich, Light Structures
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Schlaich Bergermann & Partners – Neckarsulm Swimming Pool
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Schlaich Bergermann & Partners

Neckarsulm, 1989
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Schlaich Bergermann & Partners

Neckarsulm, 1989

2017 restoration
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Schlaich Bergermann & Partners

History of Hamburg Museum
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Schlaich Bergermann & Partners

History of Hamburg Museum
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Schlaich Bergermann & Partners – Pool cover  for mineral spa, Bad Cannstatt
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Schlaich Bergermann & Partners – Stuttgart – Bad Cannstatt, 1993


