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A RESEARCH ON BEARING CAPACITY OF THE SHALLOW FOUNDATIONS
SUBJECTED TO EARTHQUAKE LOADS

Abstract We developed a dynamic analysis model for the nonlinear behavior of a shallow foundation during
an earthquake. A macro-element approach is proposed considering elastic-plastic behavior, uplifting behavior,
coupling effects of vertical, horizontal and moment loads. We also conducted large scale shake table tests and
cyclic load tests of model pier footings. We simulated the experimental result using the proposed
macro-element model. The shape of the hysteresis loops for coupled load, displacement relationships were
predicted very well. In addition, the numerical result was capable of accounting for shallow foundation was
rocked, resulting in the settlement with some inclination. The residual settlement varied with the
characteristic of base accelerations.

Keywords : shallow foundation, macro-element, bearing capacity, dynamic analysis, residual settlement



