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Considered are the elasto-plastic and a new elasto-viscoplastic version of the Superior sand model for de-
scribing static liquefaction of water-saturated, loosely-packed granular deposits. The response of the model to
undrained triaxial compression in strain- and stress-controlled loading as well as to creep is analyzed. The limit
points at which static liquefaction identified with the loss of stability of the model are discussed. It is shown that
the classical second-order work rate instability criterion valid for elasto-plastic models no longer applies to the
rate-dependent version of the model; instability is governed by the first-order work acceleration. Examples of
numerical simulations of the undrained plane-strain biaxial compression test using the model demonstrate the
effect of the rate of loading and internal flow on the formation of shear bands. Also, the effect of the mass of the
specimen and of the loading system on the post-stability response is discussed.
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