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Fig.2 Time-dependent variance of horizontal

displacement at the top of platform
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Fig. 3 Time-dependent variance of horizontal

acceleration at the top of platform
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Fig.4 Two DOF system with one rigid body mode
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Fig. 6 Time-dependent variance of spring force
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Precise time-integration method with augmented matrix for

structural responses to evolutionary random excitations

ZHANG Wenshou , LIN Jiahao, YU Xiao, LIU Ting+ing

( State Key Lab . of Struct. Anal. for Ind. Equip., Dalian Univ . of Technadl ., Dalian 116024, China )

Abstract The research on the responses of structures subjected to non-uniformly modulated
evolutionary random excitations is performed. The random excitations are first transformed into
pseudo excitations before the non-uniformly modulated evolutionary random models are expressed by
state space equations. The precise time4ntegration scheme with augmented matrix is derived by using
the state space expression of the random models and can quickly and precisely compute the
time-dependent power spectral density of structural responses. Comparing with the HPD-M format,
the present method is more efficient and can be used to deal with the structures with rigid-body modes
since the inverse of a matrix is avoided. Two examples are given to show the advantages of this
method over the HPD-M format when computing the time-dependent power spectral densities of the

structural responses.

Key words non-stationary random vibration; evolution; precise time-ntegration; random

excitations; power spectrum



