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Dynamic response of arc-layered alluvial valley under incidence
of plane SH waves

ZHANG Yu-shan
(China Earthquake Disaster Prevention Center, Beijing 100029, China)

Abstract: For the two-dimensiona scattering problem of plane SH waves in aluvid valley with a circular-arc section, some
researchers proposed a type of closed-form analytical solution, which reduced the scattering problem into the solution of an
infinite-dimensiona algebraic equation system. The high incident frequency will cause the system coefficient matrix to be
ill-conditioned, which limits the usable frequency band of the analytical solution. Here, the method of this solution is followed,
however, in the solving procedure, the solution of linear equation system is avoided by selecting coordinate system, with the
undetermined coefficients of scattering wave functions possessing definite analytical expressions. As a result, the andytical
solution to this scattering problem is presented in a very broad frequency band, and the influence of the properties of the

incident wave as well as the valley on the ground motion is discussed.
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Table 1 Calculation parameters for numerical examples analyzing convergence of series

Al LSy NI 1) BHLE B, ¢ Bs Sy Dps MRS - PREHCh e ST N
1 20 45 300 : 500 20:22 1:2 26
2 20.0 45 300 : 500 20:22 1:2 157
3 20 45 150 : 500 18:22 1:2 26
4 20 45 300 : 500 20:22 0.25: 2 44
5 20 0 300 : 500 20:22 1:2 26

2 itEHEMBESGIMAEARNITTESY
Table 2 Calculation parameters for numerical examples for computation of ground-motion displacement distribution

Al NG 1) WL By ¢ Bs HIELE py © ps AR - itk h
6 0 300 : 500 20:22 1:2
7 45 300 : 500 20:22 1:2
8 300 : 500 20:22 05:2
9 150 : 500 18:22 1:2
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Fig. 4 Distribution of ground displacement amplitude
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