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Reliability analysis of nonlinear systems subjected to non-Gaussian random
excitation
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The dynamic system subjected to non-Gaussian random excitation was studied. The
excitation was prescribed by the non-Gaussian probability density and the power spectrum. First,
equivalent non-Gaussian excitation method was proposed to obtain the moments up to the fourth order of
the response of systems under non-Gaussian random excitation. The method yields the variance of the
response exactly and estimate the skewness and kurtosis of the response accurately.Secondly, the method
based on the minimum cross entropy principle was presented for obtaining the response distributions of
nonlinear systems under non-Gaussian random excitation. Then, three types of a priori distributions were
proposed. Finally, the method was proposed to obtain the the mean upcrossing rate of linear systems
subjected to non-Gaussian random excitation. This method is valid for the non-Gaussian excitation with
the asymmetric or heavy-tailed distribution and a wide range of the bandwidth.
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Fig.1 (a) Excitation distribution and (b) response
distribution (—: present method, e: Monte Carlo
simulation)
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Fig.2 (a) Excitation distribution and (b) kurtosis
of stationary displacement response ( present
method ©: Monte Carlo simulation)
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Fig.3 Excitation distribution (—) and analytical
result of response distribution (—)
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Fig.4 (a) Excitation distribution and (b) analytical
results of mean upcrossing rate of stationary
displacement response
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