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Bifurcation analysis of strain localization by critical state model for sands
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The occurence of strain bifurcation is dependent closely on the used constitutive model and values of model parameters.
The critical state model for sands can describe the stress-strain behaviour of loo-se, medium and dense sands, with mean
stress level and void ratio being considered. In this paper the bifurcation solutions to a critical state model established by
Yao et al (2004) in different init-ial void ratios and initial confining pressures are obtained. The theoretical analysis
shows that, when the initial con?fining pressure is fixed, bifurcation for medium, dense and loose sands occurs in hardening
regime. Bifurca?tion stress ratio and inclination angle of shear band decreases with increasing initial void ratio, and stress
ratio at bifurcation is greater than the slope of the crit-ical state line (CSL) for medium and dense sands, but less than
that for loose sands. The diffe-rence in stress ratio between peak and bifurcation is almost the same for medium, dense or
loose sands, but is greater than that for loose sands. With the initial void ratio being fixed, bifurcation stress ratio and
inclination angle of shear bands for medium and dense sands decrease with the incr-ease of initial confining pressure, but
they are nearly unchanged for loose sands. Finally, the ret-urn mapping algorithm is adopted in order to implement the model
into nonlinear finite element anal-ysis software ABAQUS through the user material subroutine (UMAT) interface. The numerical
simulation for a cubic specimen at different initial void ratios and confining pressures are carried out, and the results show
that the numerical results agree with the theoretical solutions well.
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