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Dynamic residual deformation characteristics of saturated gravel soil
considering drainage condition and coarse grain content
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(1. Institute of Geotechnical Engineering, Nanjing University of Technology, Nanjing, Jiangsu 210009, China; 2. State Key Laboratory of Shield Machine and
Boring Technology, China Railway Tunnel Group Co., Ltd., Zhengzhou, Henan 450001, China)

Abstract: A series of laboratory tests is performed to study the influence of drainage condition and coarse grain content on the
dynamic residual deformation characteristics of the saturated gravel soil. Extensive tests are carried out under no-drainage,
single-drainage and double-drainage conditions respectively, by using the improved GDS cyclic triaxial testing system. The gravel
soil samples consist of five different gradations. The results indicate that, the dynamic residual shear strain is dominated by both the
coarse grain content (the content of coarse particles, whose diameters are bigger than 5 mm) and the drainage condition. The residual
shear strain significantly decreases as the coarse grain content and the number of drainage surfaces increase. When the number of the
cyclic loading reaches 30, the dynamic residual shear strain under the no-drainage condition is 2-3 times that under the
single-drainage condition, and 4-9 times that under the double-drainage condition. However, the dynamic residual volumetric strain
of the saturated gravel soil decreases with the increase of the coarse grain content, as well as the number of drainage surfaces. The
corresponding dynamic residual volumetric strain under the double-drainage condition is 2-2.5 times that under the single-drainage
condition.
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Fig.1 Grain size distribution curves
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Table 1 Physical properties of materials

Ps/ % deo/ mm dso/ mm dzp/ mm dyo/ mm Cy C. €max €min e Pyl (g/cm3) k / (cm/s)
8.7 1.452 0.997 0.621 0.092 15.78 2.887 0.701 0.367 0.511 1.80 0.238
14.0 2.457 1.924 0.987 0.632 3.89 0.627 0.663 0.344 0.486 1.83 0.565
37.0 3.535 1.323 0.382 0.100 35.35 0.413 0.616 0.301 0.470 1.85 0.057
45.0 5.400 2.650 0.467 0.109 49.54 0.371 0.598 0.261 0.447 1.88 0.089
60.0 6.300 5.650 1.001 0.152 4145 1.046 0.642 0.275 0.478 1.84 0.116
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Fig.3 Relationships between residual shear strain and
number of cycles under no-drainage
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