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One-dimensional modified UH constitutive model considering nonlinear
rheological behavior

LIU Zhongyu, ZHANG Jiachao, XIA Yangyang, CUI Penglu

(School of Civil Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract; In view of the nonlinear rheological characteristics of saturated clayey soil, the secondary consolidation
coefficient was assumed as a hyperbolic function of the logarithm of time, and a modified secondary consolidation
equation was proposed. Based on this idea, the unified hardening (UH) constitutive model was modified. To verify
the effectiveness of the modified UH constitutive model, by taking a kind of reconstituted clayey soil in Henan
province as an example, a series of one-dimensional rheological oedometer tests with one-way drainage were carried
out. Test results illustrate that there was still some pore water pressure to be dissipated in the soil sample, when the
primary consolidation determined by the Cassagrande method was completed. Then, the modified UH constitutive
model was applied to simulate the measured data obtained at different loading stages, and results show that the
model could fit the data well. Finally, in order to further verify the applicability of the model, some oedometer test
results reported in the literature were simulated.
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Fig.1 Relation between void ratio and time
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Tab.1 Parameters used in analysis of Henan clay
faigk 54/ kPa Hy/mm € k/(10 "memin~") Ry Co A
25 ~50 19.37 1.228 19.20 0.350 0.023 0.057
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Fig.4 Relation between vertical strain and time
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Tab.3 Parameters used in analysis of Xiaoshan clay

e Hy/mm € Ce Cs Coo A E/(10 Mmes™") Ry

3-1 14.9 0.75 0.473 0.083 0.014 4 0.428 5 3.2 0.430
32 15.7 0.92 0.479 0.061 0.014 1 0.234 0 3.0 0.445
33 14.6 0.62 0.406 0.111 0.013 3 0.255 1 2.8 0.380
34 14.8 0.82 0.356 0.073 0.0117 0.3211 1.8 0.420
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