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Constitutive Model of Soft Soil After
Considering Small Strain Stiffness Decay Characteristics
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Abstract: Although the Shanghai soil unified model can describe the influence of soil structure and over
consolidation, it cannot simulate the highly nonlinear modulus in small strain range. In this paper,
combined with the classical theory of small strain stiffness, a small strain constitutive model based on
Shanghai soil unified model is developed. The small strain constitutive model can describe the change rule
of soil stiffness in the small strain range. The capability of the model is checked by the triaxial compression
test results on Shanghai shallow soil. The results show that small strain constitutive model can describe
that soil stiffness in the small strain range has initial high modulus and the non-linear attenuation
characteristics, and the influence of structure and over consolidation on soil can also be reproduce well by
the model.
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Tab.1 Material parameters of Shanghai soil

+ R JE/m e M A K v a mr - Yo7
13 0.86 1.10 0.155 0.020 0.35 5 0.2 4.0
39 0.66 1.15 0.070 0.013 0.35 2 1.5 3.5
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Tab. 2 Initial state parameters of Shanghai soil
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Fig. 2 Relationship between shear modulus and deviator stress with shear strain in triaxial compression
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