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Study on Modeled Area of Soil with Three-Dimensional Finite Element Method
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(Comparison of Soil Impedances : TLM Model and FEM Models
with Regard to Depth)
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Study on Modeled Area of Soil with Three-Dimensional Finite Element Method
Hitoshi Hinata, Toshihiro Koiso and Kenji Iwamoto

In time history response analysis of soil modeled by finite elements, it is known that the accuracy of soil
impedance and building response are affected by the breadth and depth of the modeled area, but most existing
knowledge applies only to pseudo-three-dimensional models. In this study, we examined the modeled area of
three-dimensional homogeneous soil on which there is a raft foundation in order to accumulate and organize
knowledge of three-dimensional soil models.

First, the soil impedances of some finite element soil models having different modeled areas are calculated,
and are compared with those obtained by the thin layer method for reference. As a result, it is verified that the
error of the impedance of the soil model which has a larger area is smaller.

Moreover, using the building response factor of absolute acceleration by single-degree-of-freedom-in-
lateral-system, the effects of the error of soil impedance on building response are studied. The effects on many
buildings having different vibration characteristics are evaluated.



