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Wave Function Combination Method Used for Three-dimensional Non-
uniform Input of Earthquake Motion in High Concrete-faced Rockfill Dam

YAO Yu, LIU Tian-yun, ZHANG Jian-min

(State Key Laboratory of Hydroscience and Engineering , Tsinghua University ,Beijing 100084 ,China)

Abstract: The scattering problem of elastic waves is of great engineering significance,especially in
earthquake engineering.Frequently, the response of the scatterer is needed to evaluate the safety
of structures during earthquakes. The ground motion can be used as dynamic input for the finite-
element method calculation,which is a way to realize the non-uniform input.This article puts for-
ward the wave function combination method for a three-dimensional (3D)problem to solve the ir-
regular valley scattering problem. The application of the earthquake input to the dynamic finite-
element calculation for a high-face rockfill dam can meet the requirement for non-uniform input
and,at the same time, avoid the problem of the reflection of the outward wave by the artificial
boundary. The theoretical derivation of the wave function combination method for the 3D problem
and the validation of the program are introduced,as are the basic steps needed to apply this meth-
od to the earthquake input.
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Fig.1  Incident wave at an irregular valley in a half-space
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Fig.2 Elimination of residual force on a free surface
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Fig.3  Displacement amplification factor of hemispherical

valley boundary under vertical incidence of P wave
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