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Tab.1 Physical properties of undisturbed silt soft clay
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Fig.1 Comparison between hollow cylindrical

specimen and rubber model
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Fig. 2 Time history curves of strain under cyclic loadings
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Tab. 2 Summary table of the strains under cyclic loadings
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Fig.3 Time history curves of pore water pressure

incremental ratio under cyclic loadings
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Tab. 3

Summary table of the pore water pressure

incremental ratios under cyclic loadings
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Tab. 4 Static shear strengths after cyclic loadings
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Fig. 5 Time history curves of strain under cyclic

loadings after soil reinforcement
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Tab.5 Summary table of the strains under cyclic

loadings after soil reinforcement
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Fig. 6 Time history curves of pore water pressure

incremental ratio under cyclic loadings after

soil reinforcement
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Tab. 6 Summary table of pore water pressure

incremental ratios under cyclic loadings

after soil reinforcement
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Tab. 7 Degradation of static shear strength under

cyclic loadings after soil reinforcement
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Study of degradation of static shear strength of soft clay after wave loading
and consolidation of soft foundation

LIU Gong-xun'*, LUAN Mao-tian"', GUO Ying's WANG Zhong-tao'. HE Lin'

( 1. Institute of Geotechnical Engineering, School of Civil Engineering, Dalian University of Technology,
Dalian 116024, China;
2.Key Laboratory of Dredging Technology of CCGRP, Shanghai Waterway Engineering Design and Consulting
Co., Ltd. of CCGRP, Shanghai 200120, China )

Abstract: The soil static and dynamic universal triaxial and torsional shear apparatus was employed
to perform experimental tests of the undisturbed saturated marine silt soft clay in the Yangtze
estuary. Under unconsolidated-undrained conditions, the dynamic triaxial, 45° line coupling as well as
circle coupling complex cyclic shear tests and the static triaxial tests after cyclic loadings were carried
out. The laboratory tests were carried out to simulate the consolidation treatment of soft foundation
with the preloading method. Likewise, a series of above-mentioned tests were carried out. The
experimental results show that, corresponding to the same number of cyclic shear, the strain and pore
water pressure increment caused by bidirectional coupling cyclic shear are larger than those caused by
monodirectional cyclic shear and the degradation degree of static shear strength after bidirectional
cyclic loadings become more evident. As for bidirectional coupling cyclic shear, the strain and pore
water pressure increment caused by circle coupling cyclic shear are larger than those caused by 45° line
coupling cyclic shear and the degradation degree of static shear strength after circle coupling cyclic
shear is more significant. For the soils after consolidation treatment, the strains caused by cyclic shear
become smaller evidently and the cyclic strains are more significant than the cumulative one. The
cumulative effect is more remarkable than the cyclical effect on the pore water pressure. The shear
strengths after cyclic loadings are not reduced so remarkably, which indicates that the cyclic loading
resistance is enhanced greatly after consolidation. The reconstruction project of the guide dike in
Yangtze estuary verifies the reliability of the test results and shows that this study has important value

for engineering application.

Key words: saturated clay; wave loading; complex cyclic shear; degradation of strength; consolidation

treatment



