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Wrinkle measurement of rectangular tensioned membrane by digital image correlation method
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Membrane material does not possess flexural rigidity, so that it is not possible to resist to
bending moment and compression force. When membrane structures receive bending stress
and compressed stress, the wrinkle and the slug (looseness) occur. The wrinkling of membrane
becomes a common problem in space engineering and architectural engineering. In order to
manufacture the membrane structure in which the wrinkle does not occur, it is necessary
precisely to observe the wrinkling phenomena to elucidate the occurrence mechanism of the
wrinkle. Optical techniques make it possible for the full-field and non-contact displacement
measuring. Digital image correlation method is one of the optical techniques and make it
possible for the full-field and non-contact measurement of displacements and strains. In this
paper, three dimensional digital image correlation method is applied to observe the wrinkling
generation process in tensile tests of the rectangular membrane members. From the
experimental results, the correlations between the minimum principal strain and three
dimensional deformation have been observed in the occurrence of the wrinkle.
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