The HypafTurns 50
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plantations.

In May 1966Cornell students pufinishing touches on thlyperbolic paraboloid structuren the
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interdisciplnary course devied to teachinghe fundamentals ofurface (shell) structures to structural

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

submitted, and the winning projectdesigned 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. Geaberg, at the time it was built the Hypanay have been the first of its

kind in the United Statesiffy years later, the structurstill stands at the entrance tihe Cornell

Plantations

Shells structures, such as domes, cylinders and foldgdgteive their strength throughheir inherent
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emulating the forms of snails, leaves, lmwnesto name a few efficient shapes.

The imitation of natural biological forms frequently results in the most efficient geometric shay
Emulating these forms results in minimal structures. Clockwise from théh&ogoap bubble, leaf
structures, human bones, and the exoskeleton of the snail.

Notable designs, experimental methods, and mathematical analyses, which served as inspiration for the
course, were developed ksuch early pioneers as Eduardo Torroja (Spainl Felix Candela (Mexico

and former A.D. White Professor), @ven earlierGaudi, the famous Spanish architect, who
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Park Guell andd.lglesia de la Seagla Familia in Barcelona.
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Racetrack in Madrid, Spain, designed in 1935 by Eduardo Torro
Martin Dominiguez (former Cornell Architecture Professor).
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design by Felix Candela in 1957.
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(A), photographing them, and turning the images upsgidevn (B). The resulting geometric
forms, changes from a tensile suspension structure to compressive arciteseeves as the
basis for his later designs at Park Guell (:2904) (C) and the famous church, La Iglesia de
Sagrada Familia (started in 1982 and still not finished) (D).

Shells became popular in countries where labor was relatively cheap and materials, particularly steel,
was expensive. For locations within temperate zones, where snow loads wexistent, and it was
only necessary to carry its own weight, even optistepes could be designed.
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structures which initially appear curved in two directions, it can really be constructed out of straight line
segments.
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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 she
Comparing the photo to the previous image one can see that the curved surface can actu
constructed with straight lines. Notice thenfiircing bars at 4%legree angle tothe primary

curvatures.






