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Research on Shear Creep Equation and Rheological
Parameters of Sludge Soft Clay
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(1. School of Construction Engineering, Jilin University, Changchun 130026, Jilin, China;
2. Highway Administration of Tianjin, Tianjin 300211, China)

Abstract: Viscosity kettle components, spring components and slippage components were used to
denote Newton liquid substance, Hook elastic substance and plastic substance of sludge soft clay
according to viscoelasto-plastic mechanical properties. These three basic components were
combined into a mechanical model of soft clay through the series and parallel combinations.
Constitutive equations were derived by Hook law and Newton inner friction law and so on. Creep
equations were deduced by Laplace transform and Laplace inverse transform as well as unit step
function. The creep equation parameter was confirmed by adopting linear regression. The
dynamic loads were assumed as sine wave shear force, and rheological parameters under the
dynamic loads were got based on constitutive equation of sludge soft clay. The results show that
mechanics relation of theoretical model is definite, rheological characteristics under dynamic loads
can be estimated by shear creep equation and definite of creep parameters.
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Fig.1 Viscoelasto-plastic Mechanical Model of
Sludge Soft Clay
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Fig.2 Test Results of Shear Creep of Sludge Soft Clay
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Tab.1 Shear Creep Parameters of Viscoelasto-plastic

Model of Sludge Soft Clay

;%tj o/MPa | t/MPa | E/MPa |7 /(10°Pa + s) |2/ (10°Pa « )
0.01 | 2.357 11.751 58.218
0.02 | 1.728 8.290 42.959
1 0.10
0.03 | 1.194 10. 180 31.785
0.04 | 0.875 9.290 45.111
0.01 | 2.975 13.291 62.594
0.02 | 2.318 10.118 78.258
2 0.15 | 0.03 | 1.117 9.252 57.119
0.04 | 0.621 11.318 50. 382
0.05 | 0.588 12.519 65.119
0.02 | 3.219 15.417 32.519
0.03 | 2.122 12.384 43.297
3 0.20 | 0.04 | 1.675 9.587 67.380
0.05 | 1.128 10.115 55.119
0.06 | 0.675 8.258 71.259
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