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A Method for Nonlinear Dynamic Response Analysis of Semi-infinite
Foundation Using Mapping

o] & A Lee, Choon-Kil

Abstract

A special finite difference method for nonlinear dynamic response analysis of semi-infinite foundation soil using
mapping which transforms semi-infinite domain into finite domain is presented here. For the region of engineering
interest, mapping is isometric, and for far field, shrink mapping which transforms infinite interval into finite interval
is adopted. At first, the responses of semi-infinite foundation soil with linear constituting model are computed, and
compared with theoretical results and those of existing method. Good agreements are obtained among the results of
the proposed method, Lamb’s theory and FEM with extensive mesh model. Then the responses of infinite foundation
soil are computed by the present method, using small and large mesh model. The results of small and large mesh models

agree well with each other, demonstrating the effectiveness of the proposed method.
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Fig. 1. Semi~infinite soil mode! for transformed infinite domain
(IABSR, IABSL, and KABSB are shrink mapping domains)
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Fig. 3. Comparison of the result of proposed and Lamb’s theory
(horizontal velocity response, mesh 430+200)
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Fig. 4. Comparison of the result of proposed and Lamb’s theory
(horizontal velocity response, mesh 231*121)
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Fig. 5. Comparison of the result of FEM with different mesh
(verticat velocity response)
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Fig. 6. Comparison of the proposed method with different mesh
(vertical velocity response)
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