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Experimental study on deformation behavior of silty clay under unloading

CHEN Shan-xiong', LING Ping-ping’, HE Shi-xiu’, YANG Xue-qiang”
(1. State Key Laboratory of Rock and Soil Mechanics, Institute of Rock and Soil Mechanics, Chinese Academy of Sciences, Wuhan 430071, China;
2. School of Civil Engineering and Architecture, Hubei Polytechnic University, Wuhan 430068, China )

Abstract: Relying on the open excavation section of Jiang Bei of the Yangtze River tunnel in Wuhan, a series of drained triaxial tests
on unloading stress paths at K, consolidation have been carried out with undisturbed silty clay. And the deformation characters under
unloading were deeply analyzed. Analysis shows that stress-strain curves and stress paths have close relationship and the stress-strain
curves under unloading are similar to a hyperbolic type. According to the stress-strain curves, unloading stress paths can be divided
into two groups A and B. The stress paths of group A exhibit axial compression and ones of group B show axial tension. The
normalization of its stress-strain relationship is very good under unloading stress paths for undisturbed silty clay. The stress-strain
curves of different confining pressures in the same stress path can be normalized with average confining pressures. But normalized
equations of groups A and B are different. Additionally the normalized equations of all stress paths have been given. This outcome
can be used to further research on both deformation parameters and constitutive equation of soils under unloading.
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Table 1 Physico-mechanical parameters of soil samples
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Fig.1 A schematic diagram of stress paths
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Fig.2 Stress-stain curves of UUgs
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Fig.3 Stress-stain curves of UUgq
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Fig.4 Stress-stain curves of UU,,
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Fig.5 Stress-stain curves of ULgq
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Fig.6 Stress-stain curves of UL,
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Fig.7 Stress-stain curves of UL,
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Fig.8 Normalized stress-stain curves of UUgs
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Fig.10 Normalized stress-stain curves of UL o
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