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Abstract: Based on different initial stress states and unloading stress ratios, the unloading stress path drainage tests under K,
consolidation are carried out on the silty clay sampled from the construction site of the South-to-North Water Diversion Project.
The specimens are firstly consolidated with a given value of K, under different confining pressures. Then, to simulate the stress
path at different locations of excavation soil, the stress decrements are applied from both the axial and the radial directions with
different stress ratios. The test results show that the stress-strain behavior of soil is closely related to the stress path. Under
different unloading stress ratios, the specimen may be compressed, elongated firstly and then compressed or elongated. The
critical value of unloading stress ratio determining compression and extension is determined by the initial consolidation state
and soil properties. With the decrement of the unloading stress ratio, the value of volume dilation increases. The tests also
verify that the loading mode and stress path have little effect on the strength parameters. The characteristics observed from the
tests are significantly different from those of the conventional triaxial test results. It is necessary to develop a proper constitutive
model, which can describe the unloading stress path of the soil, and to carry out the stress and deformation analysis of the
excavation soil.
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Fig. 1 Schematic diagram of excavation slope or foundation pit
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Fig. 2 Schematic diagram of unloading stress paths of excavation
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Table 1 Physical and mechanical parameters of soil samples
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Fig. 3 Vacuum saturation devices
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Table 2 Unloading stress paths
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Fig. 6 g - ¢, curves under confining pressure of 300 kPa

450J;
4
03%3 L ©R=1.5
300 -
9B 0 o0 o o o
200
150 |
100 |
50

q/kPa o0 N

L ra | 1 J

-0.1 0 0.1 0.2 0.3
&%

7 BEE 400kPag - ¢, XFHihL

Fig. 7 q - ¢, curves under confining pressure of 400 kPa
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Fig. 10 &, — Ap curves under confining pressure of 300 kPa
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Fig. 15 Stress paths for boundary between elongation zone and

compression zone for isotropic consolidation tests
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compression zone for K consolidation tests
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