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Analysis of Wrinkling for Creased Thin Membrane

Kyeongsik Woo*

ABSTRACT

In this paper, the wrinkling behavior of vertically creased corner-loaded square
membranes was studied using geometrically nonlinear post-buckling analysis. The
membranes were modeled using shell elements, and the meshes were seeded with
semi-random geometrical imperfection to instigate the buckling deformation. A pristine and
creased membranes with various initial deployment angles were considered in the analyses
and the results were compared. Results showed that local wrinkles initiated near the
corner where the higher load was applied, which grew to form a single diagonal global
wrinkle as the load ratio increased. It was also found that the local wrinkle initiation and
the global wrinkle formation were significantly dependent on the initial deployment angles.
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Fig. 1. Corner loaded creased square
membrane configuration
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Fig. 7. Distribution of minor principal
stresses in the global wrinkle
development stage
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