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Tab.2 Maximum errors of the approximate analytical so-
lution of a hardening Bouc-Wen system compared
to the pertinent Monte Carlo estimates, when the
harmonic excitation component with different fre-

quencies is considered.
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Tab.3 Maximum errors of the approximate analytical so-

lution of a softening Bouc-Wen system compared

to the pertinent Monte Carlo estimates, when the

harmonic excitation component with different am -

plitudes is considered
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Tab.4 Maximum errors of the approximate analytical so-
lution of a softening Bouc-Wen system compared
to the pertinent Monte Carlo estimates, when the
harmonic excitation component with different am -

plitudes is considered
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Stochastic response of a hysteresis system subjected to combined periodic
and colored noise excitation via the statistical linearization method

KONG Fan', HAN Ren-jie', ZHANG Yuan-jin®, LI Shu-jin'
(1.School of Civil Engineering &. Architecture, Wuhan University of Technology, Wuhan 430070, China;
2.School of Safety Science and Emergency Management, Wuhan University of Technology, Wuhan 430070, China)

Abstract: A statistical linearization method is proposed for determining the response of a single-degree-of-freedom Bouc-Wen sys-
tem subjected to combined colored noise and harmonic loads. The proposed method is based on the assumption that the system re-
sponse can be decomposed into the sum of deterministic harmonic and zero-mean random components. Specifically, the equation of
motion is decomposed into two sets of nonlinear differential equations governing deterministic response and stochastic response, re-
spectively. The harmonic balance method is used to solve the equation of motion with deterministic excitation, whereas the statisti-
cal linearization method is utilized to obtain the variance of the stochastic response. These treatments lead to a set of coupled alge-
braic equations in terms of the Fourier coefficients of the deterministic response and the stochastic response variance. Standard nu-
merical schemes such as Newton’s iteration method are adopted to solve the preceding non-linear algebraic equations. Pertinent nu-

merical examples demonstrate the applicability and accuracy of the proposed method.
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