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Precise computation for random earthquake wave
propagation in stratified materials

LIN Jia-hao, GAO Qiang, ZHONG Wan-xie
(' State Key Laboratory of Structural Analysis of Industrial Equipment, Dalian University of Technology, Dalian 116023, China )

Abstract: The problem of random wave traveling along stratified media is important for earthquake engineering. The rock strata
are considered as multi-layered and located above the base-rock, whose material property is assumed to be much stiffer than the
above strata; and the power spectrum density of the random excitation is given at the base-rock. The rock strata can be arbitrarily
anisotropic for each layer. The governing differential equations are derived in frequency and wave-number domain and only a set of
ordinary differential equations should be solved. The precise integration algorithm is applied to solve the ordinary differential
equations. Thereafter, the recently developed pseudo-excitation method for structural random vibration is transplanted to the
solution of the layered rock responses. Numerical results are given and compared with some classical results. And that show the
reasonability of the presented method.
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Fig.1 Stratified material model
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Material parameters for case 1

MIFE /10ell kN » m”

JEPE/ m
Dy Di3 Dig Dis Dis D33 D34 Dss D36 D4 Dys Dy Dss Ds6 Dss ~
0.8 0.2 0.3 0.2 0.2 0.7 0.2 0.2 0.2 0.6 0.3 0.2 0.5 0.3 0.5 300.0
x2 HIE 2 MRS
Table 2 Material parameters for case 2
-2
NI /10ell kN * m L m
Dy Di3 Dig Dis Dis D33 D34 Dss D4 Dys Dy Dss Ds6 Dss
2.0 1.0 1.0 0.2 0.6 2.0 1.8 0.2 1.4 0.6 0.4 0.8 0.2 2.0 200.0
éjn: 135- Society of Mechanical Engineers, Journal of Vibration
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