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Global sensitivity analysis for stochastic structures

under random excitation

Zhou Changcong ™ , Zhang Feng” , Wang Wenxuan* , Cheng Baoshan ™
( ¥ School of Mechanics, Civil Engineering and Architecture, Northwestern Polytechnical University, Xi’ an 710129)
( ™ Xi’ an Electronic Engineering Research Institute, Xi’an 710100)
Abstract

In order to study the impact of input parameters with stochastic uncertainty of a structural system under random
excitation on the system’s dynamic response, a global sensitivity index based on the expectation of dynamic re-
sponse and a global sensitivity index based on the variance of dynamic response are proposed. The two indexes can
be used to analyze the sensitivity of a stochastic structure’ s response to random excitation, thus the importance of
input parameters can be reasonably estimated to provide helpful ideas for the improvement of structural design. Fur-
thermore, an efficient algorithm based on point estimate is proposed to calculate the global sensitivity indices. The
proposed algorithm is actually a nested point estimation method, which takes advantage of the fact that the global
sensitivity indices can be viewed as nested expressions of expectation and variance operators. The engineering ap-
plicability of the proposed sensitivity indices and their computational algorithm is verified through their application
to an engine pipeline system.

Key words: random excitation, stochastic structure, sensitivity, point estimate, engine pipeline
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