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A bounding surface model for creeping soft clays under cyclic loading
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Abstract: In order to simulate the mechanical behavior of creeping soft clay under cyclic loading, a time-dependent constitutive
model was developed within the theoretical framework of bounding surface plasticity to incorporate the effects of cyclic path

and rheological behavior. The model was based on the concept of delayed plastic strain. It was assumed that the total strain

0

could be decomposed into an immediate elastic part, an immediate plastic part, and a delaved part, where the delayed strain

could simulate realistically the main mechanical behavior of creeping soft clay of Shanghai under cyclic loading.
Key words: creeping soft clay; cyclic loading; constitutive model; numerical simulation; laboratory test
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could further be divided into volumetric creep strain and deviatoric creep strain. The model had a few extra parameters more
than those of the traditional Cam-clay model, which could be easily determined by conventional laboratory tests. The predictive

capacities of model were examined by comparing with cyclic test data of creeping saturated soft clay of Shanghai. It was shown

that the agreement between the model predictions and experimental results was satisfactory in general, and the proposed model
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Fig. 1 Schematic illustration of bounding surface and geometrical
interpretation of stress variables
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Table 1 Model parameters for model validation
A K M v €, R G, ¢ Hy 4
0.20 0.0136 1.462 0.3 1.45 2.0 0.015 10000.0 8.0 1.2
*2 FBREHTRESH
Table 2 Model parameters for soft clay of Shanghai
A K M 14 e, R C, ¢ Ly ¢
0.20 0.041 1.49 0.3 1.45 2.0 0.0172 10000.0 10.0 1.1
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Fig. 2 Axial strains under various cyclic loading
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Fig. 4 Pore pressures of creep tests under cyclic loading
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Fig. 5 Axial strains of undrained triaxial cyclic creep tests under
confining pressure o, =100 kPa
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Fig. 7 Axial strains of undrained triaxial cyclic creep tests under
confining pressure o; = 200 kPa
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