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Dynamic coupling simulation technique of buildings and ground for practical
design by finite element mesh superposition method
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In the development of integrated models of a building structure and the
ground, a modeling method that does not require consideration of mesh connectivity is useful because
the mesh resolutions of the two differ greatly. Furthermore, since the boundary between the
building structure and the ground is the most important in the structural design in coupled
analysis, it is desired to improve the accuracy near the boundary.

In this study, we propose efficient modeling of an integrated model of building structure and
ground using the s-version finite element mesh superposition method with mesh protrusions. It was
confirmed that simple modeling can be used in static analysis, eigenvalue analysis, and time history

response analgsis to obtain analysis results that are in good agreement with the FEM reference
solution. Furthermore, the relationship between modeling and analysis accuracy was clarified by a
parametric study.
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