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Fig. 1 The target power spectrum and the power spectrum

of the generated ground motion
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Probability density evolution analysis of nonlinear dynamical systems

CHEN Jian-bing*', LIU Zhang-jun'?, LI Jie'
(1. School of Civil Engineering, Tongji University, Shanghai 200092, China;
2. School of Civil & Hydroelectric Engineering, Three-Gorge University, Yichang 443002, China)

Abstract: The basic idea of stochastic response analysis of multi-degree-of-freedom nonlinear structures
is outlined. Employing the orthogonal decomposition or physical modeling, the stochastic excitation can
be represented by random combination of a set of deterministic functions. The probability density evolu-
tion theory can then be applied to the resulted stochastic dynamical system and the instantaneous proba-
bility density function and its evolution can thus be obtained. Stochastic response analysis of a shear
frame subjected to random ground motions is exemplified, showing the feasibility and validity of the pro-

posed method.

Key words: Stochastic dynamical system; nonlinear; probability density evolution; principle of preserva-

tion of probability; orthogonal decomposition



