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One-dimensional elastic visco-plastic modelling of time-dependent
behavior of structured soft clays

KE Wen-hui®?, CHEN Jian!, SHENG Qian', HUANG Jue-hao'
(1. State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics, Chinese Academy of Sciences,
Wuhan, Hubei 430071, China; 2. Wuhan Municipal Construction Group Co., Ltd., Wuhan, Hubei 430023, China)

Abstract: To explore the effect of structural damage on the time-dependent behavior of structural soils, a one-dimensional elastic
visco-plagtic (1DEVP) congtitutive model is developed with introducing a new concept of constant visco-plastic strain rate lines,
based on Bjerrum’s time lines. To describe the progressive destruction, a new structural parameter named “structural strain” is defined
and a new mathematical formulais proposed based on characteristics of soil structure degradation under the one-dimensional loading
condition. The method for calibrating the proposed model is discussed, and the proposed model is used to simulate conventional
compression tests on Wenzhou natural clays, step loading fast-consolidation tests on natural Ariake clays, constant rates of strain tests
(CRS) oedometer tests and long-term creep oedometer tests on structured Berthierville clays. The comparisons between simulations
and experimental results show that the newly proposed 1DEVP model can reasonably describe destructuration effects on the
time-dependent behavior of structured soft clays.
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Tablel Basicphysico-mechanical parameters of selected structured soft clays
/m 1% 1 (KN/m®) 1% 1%
20-1 191 194 61.7 16.9 1.63 2.74 59.1 301 29 1.09
Arigke @ 20 25 136.0 3.73 112.0 49.0 63 1.38
Berthierville @ 32 35 80.0 173 430 22.0 21 2.76
2
Table2 Valuesof model parametersfor selected clays
A K PDeo | kP2 £9 St Vi) v To ko/ (m/min) I
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