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EARTHQUAKE RESPONSE ANALYSES FOR EMBEDDED RIGID STRUCTURES USING
A RIGID BODY-GROUND SPRING MODEL
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By Motoki KAZAMA and Takamasa INATOMI

An analysis of the earthquake response of embedded rigid structures using a simple
rigid body-ground spring model is presented. The model considers embedded rigid

structures in horizontal linear elastic layers. The system is idealized as a rigid body

supported by ground springs and excited by the free field displacement through the

ground springs, The applicability of the model was confirmed by comparing with results

of FEM analysis, earthquake observations and experiments. It was found that the model

was effective for estimation of the dynamic earth pressure on, and the dynamic response

of, the embedded rigid structures.

Keywords : earthquake response, embedded rigid structures, dynamic earth pressure,

rigid body-ground spring model, soil-structure interaction
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Fig.1 Various rigid body spring models.
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Fig.2 Geometry and physical properties of the model.
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Fig.5 Coupled translation and rotation model of the rigid body-ground spring model.
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Fig.7 Separation of the rigid body response into the kinematic interaction part and the inertial interaction

part by the present model.
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Fig.8 Transfer function between the free field response at the surface and that of the rigid body by FEM and the present

model.
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Fig.9 Comparison of the acceleration time histories by FEM and the present model.
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Fig.11 Comparison of the observed and predicted transfer

functions.
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Fig. 13 Simulation of the dynamic earth pressure by the present
model.
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