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Abstract

Abstract

The studies on transient response and stability of stochastic systems subject to
Gaussian white noise excitations are attracting many researchers in stochastic
dynamics. The approximate transient responses of quasi Hamiltonian systems are
studied. The approximate transient responses, first-passage failure and stability
analysis of vibration systems with viscoelastic damping are also investigated.

The first part is mainly about the transient probability densities of quasi
nonintegerable, quasi integerable and quasi partially integerable Hamiltonian systems.
The stochastic averaging method is used to obtain the averaged Itd equations about
energy of the system. Then, the corresponding Fokker-Planck-Kolmogorow equation
governing the transient probability density of the energy envelope is deduced. By
applying the Galerkin method, the transient probability density can be expressed as a
series expansion in terms of a set of orthogonal base dunctions with time-dependent
coefficients. Then, the approximate transcient probability density for energy response
can be obtained. The approximate transcient probability densities for displacement
and velocity can be derived. The analytical results are compared with those form
Monte Carlo numerical simulation of the original system. It is shown that the
proposed methods have high precision and applicability.

In the second part, the transient probability densities, first-passage failure and
stability analysis of quasi integerable Hamiltonian systems with viscoelastic damping
are investigated. The assumed viscoelastic forces depend on the past history of motion
via convolution integral over kernel functions. Firstly, the original system are
transformed into differential equations without viscoelastic damping. Then, the
averaged Itd stochastic differential equations for the slowly varying processes are
drived and the corresponding FPK equation is established. Based on the averaged
equations, the transient probability densities of the system are investigated.
First-passage failure and stability analysis of the viscoelastic systems are also
investigated with the mothod that has been devploped. All the results obtained from
the proposed procedures are compared with those obtained by Monte Carlo simulation
of the orginal systems. It is shown that the proposed methods are of high precision
and applicability.

Keywords: stochastic averaging method, transient response, viscoelastic damping,

first-passage failure, stochastic stability.
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