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“Theoretical and Experimental Study on the Umbrella Type
Hyperbolic Paraboloid Shells.”
Shigeru Aoki, Dr.-Eng. Professor.
Takashi Kojima, Graduate Student.

Abstract

Structural behavior of the umbrella type hyperbolic paraboloid shells will
be discussed in this paper.

The stress distribution of HP shells, resulting from membrane action
only, is well known since the initial presentation of F. Aimond in 1936
and later by K.G. Tester, A.L. Parme, F.Candela and others.

However, the membrane theory as a basis for design may be dangerously
oversimplified.

Recently J. F.Mirza has considered the bending moment in the umbrella
type HP shell by using finite difference method.

In this paper, it will be investigated that the boundary condition of folded
plates should be introduced accurately into the ridge and structural charcter-
istic of HP shells will be considerably influenced by the edge conditions.

In Ch.I, The structural characteristics of HP umbrella shells with various
boundary conditions will be investigated by using finite difference method, in
which both bending and membrane effects will be introduced.

In Ch. II, The numerical example of some models will be shown to explaine
the effects of various supporting conditions.
In Ch. [, The experimental studies on the deformation, the failure pattern

and the collapse load of HP umbrella shells will be discussed.
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