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Study on constitutive model parameters of hardening soil for typical silt
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Abstract: In order to explore the applicability of the hardening soil constitutive model for numerical analysis of soft soil
underground engineering in the Pearl River Delta region, and based on four different stress path triaxial tests, the mechanical
properties and variation of constitutive model parameters of hardening soil were analyzed for the typical silty soil in this region.
Research results have shown that lateral unloading and drainage conditions have significantly impact on the partial parameters

ref ref
of constitutive model, such as the strength parameters of ¢’ and ¢’, the stiffness parameters such as E, . E_ and m, but the

impact on the failure ratio R; is relatively small. For the consolidated undrained lateral unloading condition, the main parameters
o . . ~ . . . . . . -~ ref .
of the constitutive model for typical silty soil in the Pearl River Delta region are shown as the reference secant modulus E; is
rof ref
2.34 MPa, with reference to tangent modulus E_ is 1.59 MPa, with reference to the loading unloading modulus £, is 11.67
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MPa, with a failure stress ratio of R; is 0.98, and the power exponent m related to stiffness stress level is 1.84; Among them: E;
is 1.47 times of E::d s E:r is 7.34 times of E:l . The practice of a deep foundation pit of soft soil in the Pearl River Delta has

proven that the constitutive model of hardening soil is suitable for simulating the mechanical properties of soft soil in this region.
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Table 1 Basic physical parameters of silty clay
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Fig.1 Axial strain—deviatoric curves of triaxial shear test under different consolidation pressures
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Fig.2 Effective stress path under different test conditions
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Fig.3 Axial stress—strain curves of triaxial shear test under different test conditions
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Table 3 Parameters of hardening soil model for silty soil
under different stress paths
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Table 4 Main physical and mechanical indicators and constitutive model parameters of soil layers
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