
 

The Hypar Turns 50 

 

 

In May 1966, Cornell students put finishing touches on the hyperbolic paraboloid structure on the 

Cornell Plantations. The HyparΣ ŀŦŦŜŎǘƛƻƴŀǘŜƭȅ ƪƴƻǿƴ ŀǎ ά¢ƘŜ CƭȅƛƴƎ 5ƛŀǇŜǊέ was built as part of an 

interdisciplinary course devoted to teaching the fundamentals of surface (shell) structures to structural 

engineering and architecture students. Within the class of fourteen students, seven projects were 

submitted, and the winning project, designed by Thomas Zimmerman, William Maxfield and Mitchell 

(Buzz) Levine, was selected. All fourteen students had committed to build the winning design of the 

competition. According to Dr. Greenberg, at the time it was built the Hypar may have been the first of its 

kind in the United States. Fifty years later, the structure still stands at the entrance to the Cornell 

Plantations. 

Shells structures, such as domes, cylinders and folded plates derive their strength through their inherent 

ƎŜƻƳŜǘǊȅ ŜƴŀōƭƛƴƎ ǘƘŜ ŎƻƴǎǘǊǳŎǘƛƻƴ ƻŦ ǘƘƛƴ ǎŎǳƭǇǘǳǊŀƭΣ άƎǊŀǾƛǘȅ-ŘŜŦȅƛƴƎέ ǎƘŀǇŜǎ ǿƛǘƘ ƳƛƴƛƳŀƭ ƳŀǘŜǊƛŀƭΦ  

/ƻǊƴŜƭƭΩǎ ƘȅǇŜǊōƻƭƛŎ ǇŀǊŀōƻƭƻƛŘΣ ǘƘŜ άCƭȅƛƴƎ 5ƛŀǇŜǊέ ƭƻŎŀǘŜŘ ŀǘ ǘƘŜ CƻǊŜǎǘ IƻƳŜ ŜƴǘǊŀƴŎŜ ǘƻ ǘƘŜ 
plantations. 



9ȄŎŜƭƭŜƴǘ ŜȄŀƳǇƭŜǎ Ŏŀƴ ōŜ ƛƭƭǳǎǘǊŀǘŜŘ ǳǎƛƴƎ ǎƻŀǇ ōǳōōƭŜǎΣ ƻǊ ǎǳǎǇŜƴǎƛƻƴ ǎǘǊǳŎǘǳǊŜǎΣ ƻǊ άōƛƻƳƛƳƛŎǊȅέ ōȅ 

emulating the forms of snails, leaves, or bones to name a few efficient shapes.  

 

Notable designs, experimental methods, and mathematical analyses, which served as inspiration for the 

course, were developed by such early pioneers as Eduardo Torroja (Spain) and Felix Candela (Mexico 

and former A.D. White Professor), or even earlier, Gaudi, the famous Spanish architect, who 

ǇƘƻǘƻƎǊŀǇƘŜŘ Ƙƛǎ άƘŀƴƎƛƴƎ ǿŀǘŎƘŦƻōǎέΣ ŀƴŘ ǘǳǊƴŜŘ ǘƘŜ ǇƛŎǘǳǊŜǎ ǳǇǎƛŘŜ Řƻǿƴ ǘƻ ǇǊƻǾƛŘŜ ǘƘŜ ƎŜƴŜǎƛǎ ŦƻǊ 

Park Guell and La Iglesia de la Sagrada Familia in Barcelona.  

 

 

 

The imitation of natural biological forms frequently results in the most efficient geometric shapes. 

Emulating these forms results in minimal structures. Clockwise from the top, the soap bubble, leaf 

structures, human bones, and the exoskeleton of the snail. 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

IȅǇŜǊōƻƭƛŎ ǇŀǊŀōƻƭƻƛŘ ǊƻƻŦ ƻŦ ǘƘŜ ƘƛǇǇƻŘǊƻƳŜΣ ά[ŀ ½ŀǊȊǳŜƭŀέ 
Racetrack in Madrid, Spain, designed in 1935 by Eduardo Torroja and 

Martin Dominiguez (former Cornell Architecture Professor). 

CƻǳǊ ƛƴǘŜǊǎŜŎǘƛƴƎ άƘȅǇŀǊǎέ ŦƻǊƳ ǘƘŜ ǊƻƻŦ ƻŦ ŀ ǊŜǎǘŀǳǊŀƴǘ ƛƴ ·ƻŎƘƛƳƛƭŎƻΣ aŜȄƛŎƻΣ 
design by Felix Candela in 1957. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Shells became popular in countries where labor was relatively cheap and materials, particularly steel, 

was expensive. For locations within temperate zones, where snow loads were non-existent, and it was 

only necessary to carry its own weight, even optimal shapes could be designed.  

DŀǳŘƛ ŜȄǇŜǊƛƳŜƴǘŜŘ ǿƛǘƘ άŦǳƴƛŎǳƭŀǊέ ǎǘǊǳŎǘǳǊŜǎ ōȅ ŎǊŜŀǘƛƴƎ ƘŀƴƎƛƴƎ ƳƻŘŜƭǎ όǊƻǇŜ ǎǘǊǳŎǘǳǊŜǎΣ 
(A), photographing them, and turning the images upside-down (B). The resulting geometric 
forms, changes from a tensile suspension structure to compressive arches, and serves as the 
basis for his later designs at Park Guell (1990-1914) (C) and the famous church, La Iglesia de la 
Sagrada Familia (started in 1982 and still not finished) (D).  

A 

C D 

B 



Among all of the possible shŀǇŜǎΣ ǘƘŜ ƘȅǇŜǊōƻƭƛŎ ǇŀǊŀōƻƭƻƛŘΣ άƘȅǇŀǊέΣ ƛǎ ǇŀǊǘƛŎǳƭŀǊƭȅ ǳƴƛǉǳŜ ƛƴ ǘƘŀǘ ǘƘŜ 

structures which initially appear curved in two directions, it can really be constructed out of straight line 

segments.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This photograph ƻŦ ǘƘŜ /ƻǊƴŜƭƭ IȅǇŀǊ ǊŜǾŜŀƭǎ ǘƘŜ ŎǳǊǾŀǘǳǊŜ ƻŦ ǘƘŜ ǎƘŜƭƭΦ ¢ƘŜ άŀƴǘƛŎƭŀǎǘƛŎέ 
surface supports tensile stresses in the hanging direction and compressive stresses in the 

arch direction. 

In this picture, students are preparing the steel reinforcements for the thin concrete shell. 
Comparing the photo to the previous image one can see that the curved surface can actually be 
constructed with straight lines. Notice the reinforcing bars at 45-degree angles to the primary 

curvatures. 




