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ANALYSES OF ISOTONIC CURVED SURFACE AND MEMBRANE STRUCTURE BY THE
METHOD WITH THE SEPERATION OF THE ELEMENT STIFFNESS
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An isotonic curved surface like a soap Tilm modeling by finite elements is a
particular structure which differs from actual structure in having only the
geometric stiffness without the element stiffness. In this paper, an analytical
method on the determination of the shape of the soap film as the initial shape
of a membrane structure is shown

The following properties become evident after some computations
1. In analyses of soap film structures by finite elements, there are no solutions

which satisfy both the equilibrium conditions of the forces and the isotonic
conditions simultaneously, the former are sacrifice to satisfy the latter

2. Though the unbalanced forces of a soap film structure in first two or three
iterations of the computations by the tangent stiffness method converge to
considerable values, in further iterations the unbalanced forces decrease
gradually and monotonously

3. Even if a state of the soap film structure in over three iterations are used
for the initial state of a membrane structure with actual stiffness, the stress
deviations of all elements transformed from the unbalanced forces are small
prctically enough.
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