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Deformation and Stability Region of Cylindrical Air-Supported
Membranes Under an Asymmetric Ponding Fluid Load
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Abstract

The deformation and stability region are determined for a cylindrical air-supported
membrane under the action of an asymmetrically ponding fluid load. For the purpose
of this study, the force equilibrium and geometry of a small circumferential element of
the membrane are expressed as a set of non-linear differential equations using dimen-
sionless variables and parameters. The equations are calculated numerically by the
Runge-Kutta-Gill integration method, and the effects of the fluid density, the depth of
the ponding fluid, and the internal pressure and properties of the membrane on the
deformation are clarified quantitatively.
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