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‘First thin-shell structure in the world’

Zeiss Planetarium, Jena, 1926
Wikimedia Commons, Carlos-12commonswiki, creator

‘Finsterwalder worked on the mathematical theory of barrel shells until he published the first workable formulations in 
1933.  Again the form came from the formulas.’ Billington, The Tower and the Bridge (1983)

‘Later, in 1925, Bauersfeld, Dyckerhoff, and Widmann A.G. designed the shell for the planetarium in Jena, the first thin 
reinforced concrete shell structure in the world.’ Krivoshapko, Bock Hyeng, and Mamieva (2014)
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Auguste Perret, 
Docks Wallut, 1916



Auguste Perret, Société 
Paris-Maroc 1920



Auguste Perret, 
Ste Thérèse, 
Montmagny, 
1925



Auguste Perret, Ste Thérèse, Montmagny, 1925; vaulted foundation



What is a concrete thin-shell structure? 
and does the definition exclude Perret’s shells?

In recent years, a few historians of science have been finding it more and more difficult to fulfil the functions that the 

concept of development-by-accumulation assigns to them.  As chroniclers of an incremental process, they discover that 

additional research makes it harder, not easier, to answer questions like: When was oxygen discovered?  Who first 

conceived of energy conservation?  Increasingly, a few of them suspect that these are simply the wrong sorts of 

questions to ask.  

T.S. Kuhn The structure of scientific revolutions



Stiffened

‘The Paraboloid’
Denver, CO 1966
I.M. Pei
Anton Tedesko



Beam-Supported

Photo: Dalton Woolverton

Photo: Alan Karchner
Historic New Orleans 
Collection 

Rivergate Convention
Center, New Orleans, LA 
1966



Zeiss-Dywidag System: Loring AFB, Anton Tedesko 1947-9



Photo: Seattle Times

The Kingdone, 
Seattle, WA 1973

Jack Christiansen



Louis Gellusseau

Le Génie Civil, 1922



Louis Gellusseau

Le Génie Civil, 1922



Docks Wallut, 1917: A beam-supported segmental thin-shell

Auguste Perret





Société Paris-Maroc, 1920.  A beam-supported segmental thin-shell



Société Paris-Maroc, 1920.  Possibly a structural model for 
Notre-Dame de la Consolation, Le Raincy France



Entrepôts Hamel, Auguste Perret, 1923: A beam-supported segmental shell



Voirin-Marinoni Factory, Montataire, France 
Auguste Perret, 1920

It is also noteworthy that the evolution from sheds to 
shell is a consequence of the Perret brothers’ choice to 
use  for Marinoni the curved formworks developed for 
the Wallut and Grange foundries. 

Guy Lambert and Franz Graf
The sheds of the Voirin-Marinoni factory at Montataire



‘Designed by Eero Saarinen of TWA Flight Center fame, Kresge serves as a well known 
example of thin shell concrete structure’
https://studentlife.mit.edu/cac/event-services-spaces/event-spaces/kresge-auditorium
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Archival material: 
MIT Museum
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Conclusions

It is difficult to pinpoint the exact date and the exact inventor of a new system.  It is more 
illuminating to describe the context in which an invention appeared and the experimentation 
that led to the final, refined product. 

The definition of a ‘thin-shell concrete’ structure is elusive and influences the discussion of the 
inventor of this construction type.   

Empirically designed thin shells were constructed years before methods were available to 
calculate the stresses in thin shells.

Beginning in 1917, Auguste Perret, an innovator in concrete construction and concrete 
architecture, and his collaborator Louis Gellusseau built segmental thin-shell 
concrete structures with spans over 7 meters and thickness from 3-5 centimeters
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