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Experimental study on time-dependent characteristics of rate-sensitivity and
creep of unsaturated compacted soil
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(1. Hunan Key Laboratory of Geomechanics and Engineering Safety, Xiangtan University Xiangtan, Hunan 411105, China; 2. School of Civil Engineering,
Xiangtan University, Xiangtan, Hunan 411105, China; 3. Department of Infrastructure Engineering, The University of Melbourne, Victoria, Australia;
4. School of Civil Engineering, Hebei University of Science and Technology, Shijiazhuang, Hebei 050018, China)

Abstract: To study the long-term deformation after construction of high-filled soil under partial saturation, the rate sensitivity and
creep tests of unsaturated compacted soil under controllable matric suction were carried out respectively, and the time-dependent
corresponding relationship between them was analyzed. The rate-sensitivity tests used the triaxial shear method at different loading
rates to analyze the effects of matric suction (0, 100, 200, and 300 kPa), loading rate (0.4 and 0.02 mm/min), and over-consolidation
ratio (1, 4, and 8) on the strength and deformation characteristics of the soil. The 0.45, 0.65, and 0.85 times of shear strength are
determined to be the third-order stress level loads of triaxial shear creep respectively. The triaxial shear creep tests of unsaturated
compacted soil were carried out under four controllable matric suction forces (0, 100, 200, and 300 kPa), referring to the Chen
loading method, and under three stress level graded loading. The results show that: 1) The rate sensitivity parameter p of unsaturated
compacted soil decreases with the increase of matrix suction, and its rate sensitivity also decreases. 2) With the increasing of matric
suction, the initial maximum creep rate, stable creep rate and creep deformation of unsaturated compacted soil decrease significantly.
3) The strain rate-strain relationship line determined by the creep test is consistent with the strain rate-strain data points obtained by
the rate sensitivity test, which proves that there is a certain time-dependent corresponding relationship between the rate sensitivity and
creep, and this relationship becomes more significant with the increase of matrix suction.
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Table 1 Basic physical properties of soil
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Fig.1 Soil-water character curve of compacted clay
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Fig.2 Stress path of triaxial test of unsaturated soil
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Table 2 Rate sensitivity test scheme of unsaturated
compacted clay
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TGl 50 100 8 0.02
TG2 100 100 4 0.02
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TG4 100 0 1 0.02
RG1 100 100 1 0.40. 0.02
RG2 100 200 1 0.40. 0.02
RG3 100 300 1 0.40. 0.02
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Table 3 Creep test loading scheme of unsaturated
compacted clay
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CGl 0 100 241 108 156 205
CG2 100 100 461 205 295 395
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CG4 300 100 641 285 420 545
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Fig.3 Creep curve treatment method with graded loading
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Fig.4 Strength characteristic curves of unsaturated
compacted soil
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Fig.6 Rate sensitivity test results of unsaturated compacted soil
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Fig.10 Creep rate of unsaturated compacted soil creep
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Fig.14 Time-dependent correspondence of
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