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Evaluation for Wrinkling Phenomena Appling Plastic Theorem to Membrane Structures
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This paper presents a formulated finite element analysis of mechanical behavior of

partly wrinked membranes based on plastic theory. In the analysis, both geometrical and

material nonlinearities are taken into considerations. It is also investigated that stiff-

ness of membrane depends on its stress state. Furthermore, the validity and property of

the proposed numerical analysis are evaluated by means of comparison of the numerical re-

sults and closed form solutions, a saticefactory agreement having been observed in the com-
parison. In finite element analysis, isoparametoric shell elements are employed.

Since stiffess of membrane drops remarkably after wrinkled, it is considered that the be-
havior of membranes in wrinkled regions is plastic in this research. From this viewpoint,
stiffness is reduced by applying plastic theory on the basis of material properties adopted
in elatic regions. This enables to evaluate exactly membrane’s stiffness, then, making it

possible to mechanically analyze and investigate membaranes in detail. Due to geometrical

nonlinearity being introduced into the discretization of membrane, stiffness depended on

stress state can be evaluated for elastic regions, too.
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