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Ky-anisotropic UH model considering time effects

KONG Ling-ming, YAO Yang-ping
(School of Transportation Science and Engineering, Beihang University, Beijing 100191, China)

Abstract: The time-dependent unified hardening constitutive model for overconsolidated clays (time-dependent UH model)
proposed by the authors is extended to a constitutive model considering Ky-anisotropy. Based on the generalized non-linear
strength criterion and the corresponding transformed stress tensor, the new model is generalized to the three-dimensional stress
state. The new model is then used to predict one-dimensional and triaxial CRS (constant rate of strain) tests on Kj-consolidated
clays. The predicted results indicate that the new model can reflect reasonably the influence of strain rate on preconsolidation
pressure and stress-strain relationship of Kjy-consolidated clays. Moreover, a theoretical function of triaxial undrained shear
strength is deduced from basic equations of the new model. The calculated results of the theoretical function are compared with
the experimental ones, and it is shown that the theoretical function can describe the experimental phenomenon that triaxial
undrained strength increases with the increasing overconsolidation degree or the strain rate.
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Table 1 Material constants of soils

EYill A K Coe M M, v Ner o

I 0.464 0.035 0.023 123 02 03 040 0.7
I 0.280 0.060 0.010 1.72 02 03 0.70 0.7
il 0.200 0.045 0.006 124 02 03 047 0.7
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Fig. 7 Stress-strain curves of triaxial undrained one-staged CRS

compression tests
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Fig. 8 Stress paths of triaxial undrained one-staged CRS
compression tests
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Fig. 9 Stress-strain curves of triaxial undrained multi-staged CRS
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