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Experimental Investigation and Numerical Simulation of Compression
and Shear Characteristics of Natural Stiff Clay in Wuhan
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(1. School of Civil Engineering, Wuhan University , Wuhan, Hubei 430072, China; 2. College of Civil and Mechanics, Xiangtan
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Abstract: The natural old clay in Wuhan is an overconsolidated stiff clay. It often shows strain-softening under the exca-
vating and unloading condition, which might cause some adverse impacts on deep pits and slopes. However, its over-con-
solidation, structure and shear properties are not well recognized. In this paper, first, a set of high-pressure oedometer
tests and undrained triaxial tests were carried out on its saturated undisturbed and remoulded samples, respectively. Sec-
ond, the undrained triaxial tests of undisturbed samples were numerically simulated with super-loading Cam-clay model.
It was founded that the natural old clay could be classified as a strong overconsolidated clay, and the preconsolidation
pressure and the structural strength obtained by two methods were consistent. Under low confining pressure, the undis-
turbed samples obviously present strain softening and shear dilatancy, and the failure patterns are often influenced by the
micro fissures. After the structure collapses, the natural old clay presents little contraction, which is different from natu-
ral soft soils in the literature. The cohesion values of undisturbed samples are much higher than those of remoulded ones,
and their internal frictional angles are very close. The stress-strain curves and pore pressure variation simulated by the su-
per-loading Cam-clay model are generally in agreement with the experimental results.
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