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Table 1 The response variance of the system

Time/s z (TAPIM) z (exact) z (TAPIM) T (exact)
1 0.27222329 0.27222253 2.27199635 2.27200537
5 0.55543208 0.55543124 4.94646987 4.94648213
10 0.58030718 0.568030647 . 5.222723105 5.22273480
20 0.58177357 0.58177208 5.23594341 5.23595531
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Fig.1 The response of displacement
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TIME-DOMAIN AVERAGING OF PRECISE INTEGRATION AND
STOCHASTIC SYSTEM ORDER-EXPANSION METHOD Y

Zhang Senwen? Cao Kaibin Chen Kuifu
(China Agricultural University, East Campus, Beijing 100083, China)

Abstract The direct integration methods in time domain for dynamic response computation of
stochastic parameter structures subjected to random excitation were investigated in this paper. At
first, based on High Precise Integration (HPI) method, which was developed originally for linear
and deterministic system, a Time-domain Averaging Scheme of HPI (TAPIM) was developed to
calculate the dynamic response of deterministic structure subjected to random excitation. In
the second part of the paper, by using of Stochastic Finite Element Method (SFEM) combined
with System Order-expanded Method (SOM), the system dynamic equation were obtained for an
uncertain system with stochastic structural parameters, then the TAPIM was used to obtain the
stochastic response of the system. Some numerical examples were given, including a two-degree of
freedom linear system and a cantilever beam with stochastic structural parameters. Furthermore, a
non-linear system of TDOF was computed combined with the statistical linearization method. The
results showed that the integrated method of TAPIM, SFEM, and SOM can be used to compute
the stochastic dynamic response of uncertain structure, the accuracy and efficiency of computation

are much better than other traditional numerical integration methods.
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