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Experimental study of mechanical behaviour of coarse-grained
soil in unloading and reloading

CHU Fu-yong"?, ZHU Jun-gao"?, JIA Hua’, AN Shu-hong"**
(1. Key Laboratory of Geomechanics and Embankment Engineering of Ministry of Education, Hohai University, Nanjing 210098, China; 2. Geotechnical
Research Institute, Hohai University, Nanjing 210098, China; 3. Nantong Zhong Fang Architectural Design & Research Institute Co. Ltd., Nantong, Jiangsu
226000, China; 4. College of Water Conservancy and Civil Engineering, Shandong Agricultural University, Taian, Shangdong 271018, China)

Abstract: The test results of three different coarse-grained soils are obtained with conventional triaxial cyclic loading test. Based on
these results, some useful conclusions are drawn from the discussion and analysis of the phenomenon of volume-contraction in
unloading of coarse-grained soils: The phenomenon of the volume-contraction in unloading of coarse-grained soil is more obvious
with the increasing of stress level and with the decreasing of confining pressure. According to the test data, a relationship formula
among volume contraction in unloading and stress level and confining pressure is obtained. Rebound modulus presents the curve of
hump shape with the increasing of stress level and the maximum is obtained when stress level is 0.7. The ratio of average rebound
modulus and initial elastic modulus with monotonic loading present decrease of a power function, this ratio of soil material whose
mother rock is high hardness is larger and the ratio of soil material whose mother rock is soft is smaller. The general relationship
between k,, and n,, which is obtained from rebound in unloading and k& and » which is obtained from monotonic loading is that &, is
approximately from 2.46 times to 4.60 times of k and n,, is approximately from 0.540 times to 0.885 times of n respectively.
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Fig.1 Grading curves of coarse-grained soil
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Tablel Indexes of basic properties of samples

Lo HRETERE <Smm K ARVERAE ALY IIERRL
TR 3 e "
/(g/cm”) /% /mm ZFHC, C.
SJK 1.97 30.0 20 10.2 3.0
CHB 2.17 30.0 20 25.1 5.3
NZD 1.90 154 20 5.4 1.9
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Fig.2 Relationships of (0,—03) -¢; in loading and unloading cycle of conventional triaxial test
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Table 2 Comparison of linear strength index of triaxial test
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Fig.3 Relationships of &,-£, in loading and unloading cycle of conventional triaxial test
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Table 3 Volume contraction during unloading under different confining pressures and stress levels (unit: %)

AFHEE (kP T SIK kB

A& (kP,) T CHB #}

AFHEE (kPy) T NZD &

N3RS
200 500 800 1200 200 500 800 1200 200 500 800 1200
0.25 -0.010 -0.013 -0.014 -0.015  0.000 0.000 -0.018 -0.023 -0.013 -0.019 -0.037 -0.045
0.50 0.038 0.032 0.026 0.019  0.025 0.007 -0.007 -0.013 0.043 0.036 0.033 0.025
0.70 0.087 0.081 0.054 0.041 0.076 0.061 0.035 0.028 0.137 0.106 0.081 0.069
0.90 0.296 0.245 0.181 0.151 0.225 0.160 0.113 0.081 0.313 0.279 0.243 0.231
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Table 4 Average values of E,, and E; of three different coarse-grained soils

AR (kPa) T SIK K

A& (kPa) T CHB %

AFHE &L (kPa) T NZD k}

200 500 800 1200 200 800 1200 200 500 800 1200

Ew/MP, 316 428 501 564 390 631 728 345 454 525 587
E;i/MP, 81 125 156 189 62 154 200 134 183 215 246
Ew/E; 3.90 3.42 3.21 2.98 6.29 4.54 4.10 3.64 2.57 2.46 2.44 2.39
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TR Kur k kulk Mur n Ny /n
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