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Dynamic backbone curve model of saturated soft clay under cyclic loading

ZHANG Yong"?, KONG Ling-wei’, LI Xiong-wei’

(1. College of Civil Engineering and Architecture, Zhejiang University of Technology, Hangzhou 310032, China; 2. State Key Laboratory of Geomechanics
and Geotechnical Engineering, Institute of Rock and Soil Mechanics, Chinese Academy of Sciences, Wuhan 430071, China)

Abstract: To investigate the influence factors of the soil dynamic properties under cyclic loading, a series of undrained dynamic
triaxial tests are conducted at different cyclic stress levels, cycle numbers and confining pressures. The test results show that while
being subjected to cyclic loading, the soil’s stiffness softening occurs more or less when the cycle number increase. There are three
types of double amplitude strain of saturated soft clay under cyclic loading with different dynamic stress levels, such as stable type,
destructive type and critical type. A new backbone curve model concerning cycle number, confining pressure, and cyclic stress level,
is constructed to consider the stiffness softening feature of remoulded soil subjected to cyclic loading. Compared with the traditional
backbone curve model, the simulative results computed from the dynamic backbone curve model, which can reflect the phenomenon
of stiffness softening feature of soil, agree well with the experimental data.
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Fig.1 Fully automatic dynamic triaxial apparatus
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Table 1 Dynamic triaxial test schemes

il [f/k/kPa  Hi#/Hz )1 Jj/kPa

1 50 4 5, 10, 20, 30, 35, 40
2 100 4 10, 20, 30, 40, 45, 60
3 150 4 20, 30, 40, 50, 60, 90
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Fig.2 Strain-cycle number relation curve
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Fig.6 Dynamic stress-strain relation curves of soil
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curve model and cycle number
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