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A simplified Nonlinear Sway-Rocking model for evaluation

of seismic response of structures on shallow foundations
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7. Conclusions

A simplified Nonlinear Sway-Rocking model has been devel-
oped in this paper for nonlinear dynamic soil-structure interaction
analysis. The proposed model is intended to simulate the non-
linear load-displacement response for the coupled sway-rocking
behaviour of shallow mat foundations supporting heavily-loaded
buildings under earthquake ground motions.

To simplify the model, the building is represented as an
equivalent SDOF structure, whereas the soil-foundation system is
replaced by an assemblage of springs and dashpots. While utilising
independent springs to simulate each of the sway and rocking
responses of the foundation, the coupling between the two
motions is also accounted for by expressing the spring properties
as a function of the load paths experienced by the foundation in
the V:H:M space. Spring properties are controlled by the factor of
safety against vertical bearing capacity failure FSv, the moment-to-
shear ratio M/H, and the failure envelope defining the bearing
capacities of the foundation in the V:H:M space. The effect of soil
non-homogeneity on the stiffness and capacity of the soil-
foundation system is also considered.
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