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Effect of Soil Yielding and Foundation Uplift on the Seismic Response of Building Structures
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Abstract
Observations from past earthquakes and earlier studies suggest that, under certain conditions, seismic
damage in buildings can be reduced by permitting foundation uplift, or detachment of foundation from soil.
An analytical model was developed to examine how nonlinear properties of soil, combined with foundation
uplift, affect the seismic response of building structures. The model comprised 3DOFs representing soil-
structure interaction and a fourth DOF representing the superstructure. The macro-element theory was
adopted to capture the nonlinear behavior of soil. Time history responses of four different models, permitting
or not permitting foundation uplift, and modeling soil as linear or nonlinear, were compared. The results
indicate that, except for buildings whose natural vibration period is shorter than 0.5 s, foundation uplift is
beneficial even for cases where the soil can yield.
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