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Extensive and localized subsurface damage caused by the interference between body waves and
surface waves generated from the irregularly shaped bedrock
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Most of the existing damage prediction methods not only do not substantially take account of the nonlinearity
of the ground but also are based on one-dimensional vertical evaluations. Therefore, multi-dimensional effects
due to an irregular stratigraphic and bedrock structure are not taken into consideration. In this paper,
two-dimensional elasto-plastic effective stress analysis is carried out noticing the irregularity of the ground
stratification. As a result, complex interference between the surface waves and body waves provides not only
inhomogeneous deformation but also localized and extensive damage at the ground surface.
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Fig.1 Model ground
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Fig. 2 Input seismic wave
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Fig. 3 Generation of surface waves at irregulary shaped bedrock
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Fig.4 Subsurface velocity response at different locations
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Fig.5 Maximum velocity at different locations
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Fig.6 Mean effective stress reduction ratio at different locations
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Fig. 7 Subsurface settlement at different locations
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