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Analysis of evolution of particles and pores in creep process of dredger fill soft soil

YANG Ai-wu"?, KONG Ling-wei', ZHANG Xian-wei'

(1. State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics, Chinese Academy of Sciences, Wuhan 430071,
China ; 2. Key Laboratory of Soft Soil Engineering Characteristics and Engineering Environment of Tianjin, Tianjin 300381, China)

Abstract: Soft soil generally has creep characteristics, the creep on microstructure shows the changes of soil particles and pores. In
order to understand internal mechanism of the long-term deformation, a consolidated undrained triaxial creep test about undisturbed
and remolded of the Tianjin Binhai dredger fill is carried out. At the same time, multi-group parallel tests under the confining pressure
of 75 kPa and deviatoric stress of 10 kPa are also carried out. Through selected samples of different times in the process of creep to
take microstructure test, the changed parameters of particles and pores are extracted to study the variation characteristics of
microstructure in the process of creep. The results show that orientation of particles and pores is significant under the long-term
loading conditions; the average pore diameter and average pore volume are gradually decreased; the specific surface area of structural
undisturbed soil gradually increases; but the remolded soil is in the opposite trend; structural undisturbed soil particles and pore
fractal dimension are decreasing, but the remolded soil shows the opposite trend.
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Table 1 Basic physico-mechanical

parameters of soft dredger fill soil
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Fig.1 Schematic diagram in creep process
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Fig.2 Curves of creep deformation changing with time under the confining pressure of 75 kPa
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Fig.3 Strain rate-time logarithm curves of confining pressure of 75 kPa
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Fig.4 Microscopic structures pictures before creep
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Fig.5 Microstractures in creep process
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Fig.6 Directional frequency distributions of undisturbed soil in creep process
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Fig.7 Directional frequency distribution diagrams of undisturbed soil in creep process
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Table 2  Particle size and specific surface area
in creep process
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Table 3 Aperture changed in creep process
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Table 4 Porosities and particle fractional dimensions
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