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Numerical Implementation and Application of Plastic Sub-loading
Surface Model for Over-consolidated Soils
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Abstract: To study the complex nonlinear constitutive relation of soft soil consolidation, and considering the overconsoli-

dation parameter, potential strength, and the interactions between hardening parameters, the overconsolidated soil’ s con-

stitutive model based on the Hvorslev face is combined with the large nonlinear finite element calculation software

ABAQUS to compile the corresponding finite element constitutive model” s subroutine. Then, the application of this model

in the structural analysis of soft soil is realized by user subroutine UMAT interface, therefore, providing a simple and ef-

fective method for the proper evaluation and prediction of soil s constitutive relation. Taking the excavation of deep tunnel

for example, the soil” s structural constitutive model can be realized by this method. Since the results are close to the re-

ality, this model is able to simulate the actual engineering structures properly.

Keywords: plastic sub-loading surface model; overconsolidated soil; nonlinear; finite element analysis; deep

hole excavation
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