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A constitutive model of K, consolided structured soft clays

WANG Li-zhong, SHEN Kai-lun
(College of Civil Engineering and Architecture, Zhejiang University, Hangzhou 310027, China)

Abstract: A constitutive model of K consolided structured soft clays was developed based on the Modified Cam Clay model.
The effects of anisotropy and destructuration of the natural soils as well as shear hardening rule were considered with the
rotational yield surface. This model came from the thermo-mechanical constitutive model developed by Collins and then the
methods that Asaoka established in the super/subloading yield surface model were used. Three parameters (6,, R and R’) and
two evolution parameters (m and a) were added to the Modified Cam Clay model together with the initial structural values
which were related to the yield stress ratio and the sensitivity of the soft clays. Significant improvements were demonstrated in
the performance of the new model over the traditional constitutive models with experimental evidence from Wenzhou clay and
Bothkennar clay.
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Fig. | Yield surface in dissipative and true stress space
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Fig. 2 Yield surfaces in dissipative stress space
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68.4% 2.75 63.4% 27.6% 358% 1.140
VR T m M g kPa e OCR  YSR

/(g-cm”)

11.0 1.588 75.4 1.916 1.00 1.60

S, v o' 1) M Ko Tk,
5.45 0.3 28.8 1.15 0.550  0.643

Ry m R(J* a A K
0.625 10 0.183 0.7 0.345  0.051
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Fig. 9 Calculated and observed results of BCD33
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Table 2 Parameters of Bothkennar clay

w G,,- Wy Wp Ip IL
70.0% 2.65 80.0%  31.0% 49.0%  0.796
VR /m f(gf“m S ol /kPa e OCR  YSR

5.8 1.59 46 183 1.25 1.50

S v @) M Ko rs

73 0.3 34 137 0609 0529

Rn m R(]‘ a A K

0.67 20 0.14 03 0181  0.025
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Fig. 11 Calculated and observed results of Bothkennar Clay
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