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Fig. 1 Thin cylindrical shell structure and its expanded diagram
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Fig. 2 FE-model of the axially loaded cylinder shell
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Fig. 3 Convergence analysis of buckling load for cylinder shell
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Fig. 4 Comparison of estimated probability density of different samples and 95% confidence interval nearby with theoretical value
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A maximum entropy approach for uncertainty quantification

of initial geometric imperfections of thin-walled cylindrical shell

LI Jian-yu"', SHE Chang-zhong', ZHANG Li-li’, YANG Kun'
(1. Tianjin Key Laboratory of Integrated Design and On-line Monitoring for Light Industry & Food Machinery and
Equipment, College of Mechanical Engineering, Tianjin University of Science & Technology, Tianjin 300222, China;
2. School of Science, Tianjin University of Technology and Education, Tianjin 300222, China)

Abstract: To address the imperfection sensitivity of the axial compression buckling load of a thin-walled
cylindrical shell structure and the uncertainty of real geometric imperfections, an initial imperfection
modeling and buckling load prediction method based on measured imperfection data and the principle of
maximum entropy are proposed. Firstly, the initial geometric imperfections are considered as a two-
dimensional random field,and the random field modeling of the initial imperfections is transformed into
the modeling of a random vector using the measured imperfection data and the Karhunen-Loeve
expansion method. Secondly, the probability distribution of this random vector is determined using the
maximum entropy method. Finally, based on the constructed random model, and combined with MCMC
sampling method and a deterministic buckling analysis method, the stochastic buckling analysis is carried
out. Furthermore, the reliability-based buckling load knockdown factor is given. Numerical examples
show that the results of this method provide a better coverage of the experimental results and are a more
unbiased estimate of the buckling load for thin-walled cylindrical shells compared with the method that

directly assumes a random field-related structure.

Key words: axially compressed thin-walled cylindrical shell; Initial geometric imperfections; maximum

entropy method;buckling load;knockdown factor
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