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Calculation method on a confident interval for Wrinkling Analysis of Rectangular Membranes under
Shear Loading

BIFZER (BEUR - Bo), At (BEOK)
Kota Kamei (Graduate School of Tottori University), Takashi lwasa (Tottori University)

A method to establish a reliability of the wrinkling analysis for thin membranes was proposed. This
method estimates the upper and lower limit of the actual wrinkling behavior by adding a confident
interval to the analysis results. A calculation method on a confident interval requires a probabilistic
distribution of the residual errors that are given by the differences between actual membrane
behaviours and their analysis results. So, by conducting an experiment and analysis for the thin
membrane subjected to shear loading, a probabilistic distribution of the residual errors was
investigated and the confident interval was derived. And in the derivation processes of the confident
interval, the bootstrap method was applied in order to estimate the reliable confident interval of the
wrinkling analysis for similar membrane model. Through the comparison of the experiment and
analysis, the effectiveness of confident interval was presented.
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Table 1 95% Confident Interval given by Bootstrap

Upper Limit [m] Lower Limit [m]

All Data 1.36x10° -0.80x10°

Central Section 1.82x10° -1.02x10°%
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