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Influence of Soil-Structure Interaction on
Ground Failure

Abstract: Ground failure due to liquefaction and/or cyclic softening is generally performed
for free-field conditions due to vertically propagating shear waves. Shear stresses on
horizontal and vertical planes are therefore utilized to characterize demands. However,
stress paths beneath structures are more complicated and involve principal stress directions
that may differ significantly from direct simple shear, and soil-structure interaction may
therefore significantly contribute to ground failure potential. This webinar will present a
ground failure evaluation methodology that extends traditional free-field procedures by
incorporating stresses induced on soil by shallow strip footings. A new invariant-based cyclic
stress ratio is formulated to incorporate SSI demands, which are computed using elasticity
theory. The new approach is used to evaluate the results of centrifuge models with structures
resting on low plasticity fine-grained soils, and factors of safety beneath the structures are
shown to be significantly lower than in the free-field. The proposed method produces
predictions that agree better with observed settlements and rotations. Although this
presentation focuses on shallow strip footings, the method is fundamentally extensible to
other loading conditions.
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