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Study on critical state unified constitutive model of silty clay mixed soil
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Department of Geotechnical Engineering, College of Civil Engineering, Tongji University, Shanghai 200092, China)

Abstract: Silt clay mixed soil refers to the soil that consists largely of silt and clay. In order to simulate the stress-strain
relationship of silty clay mixed soil, a constitutive model characterized by changing the shape of yield surface is proposed
in this paper. In this model, the yield surface of a unified state parameter model is adopted. Taking advantage of the
characteristics that the shape of yield surface is controlled by two parameters, and the plastic potential of modified
Cambridge model is adopted, so that it can be used to simulate the stress-strain relationship of silty clay mixture. In this
paper, the accuracy of the model is verified by simulating the experimental results. The influence of the parameters
controlling the shape of the yield surface in the model on the shape of the yield surface is analyzed, and the empirical
relationship between the parameters controlling the shape of yield surface and plasticity index is established. The results
show that with the increase of silt content, the soil plasticity index decreases, the undrained ultimate deviatoric stress and
the maximum effective stress ratio increases, simultaneously, the space ratio and stress state coefficient decrease, and the
highest point of yield surface moves to the upper left.
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Fig. 2 Effect of space ratio on stress path of soil in undrained

triaxial test
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Fig. 4 Effect of stress-state coefficient on soil behavior in
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