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Stochastic dynamic response analysis of hysteretic nonlinear sﬁt{zms
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Abstract: Using the state-space-split (SSS) method, this paper’ ev p% an approximate solution
procedure for the probability density function (PDF) of a Duffm& onlihear system with the Bouc-Wen
hysteretic model under Gaussian white noise excitation. Eirst, the Bouc-Wen hysteretic model is
introduced into the Duffing nonlinear system. This model ‘gon&ders the effects of geometric nonlinearity
and material nonlinearity on the dynamic response of’ e nonlinear system, respectively. Subsequently,
the equivalent linearization method (EQL) is used /yt@ff LSlyze this nonlinear system. Based on the results
of EQL,the simplification approach and computatj&s principle of the SSS method are introduced and it is
adopted to solve the approximate joint PD oi’fi’léxt ree-dimensional FPK equation. Finally,the proposed

method is applied to three cases and anp engineering example, Its applicability, feasibility and superiority

are verified by analyzing the PDF distributior and the dynamical reliability of the nonlinear system.

Key words: state-space-split method’-%oyl near system;gaussian white noise;probability density function;

random vibration Q
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