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Large-scale triaxial wetting deformation tests and laws of gravelly
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Abstract: Wetting deformation of water storage has always been a technical issue that restricts the long-term safety operation
of high earth-rockfill dams. The wetting deformation tests have been commonly carried out for rockfill materials, but seldom
for gravelly soil core wall materials, which is mainly because it is difficult to carry out experimental studies due to the current
testing techniques of gravel soil materials. By setting sand cores in large-scale gravelly soil samples to increase the water inlet
channel and shorten the wetting path, the technical difficulties such as the long time required for the wetting deformation tests
on gravelly soil core materials and the insufficient saturation of samples can be solved. Then the large-scale triaxial wetting
deformation tests on gravelly soil core materials can be conducted successfully. The wetting test results show that there is
obvious wetting deformation phenomenon in gravelly soil core wall materials. The axial and volume wetting deformations are
closely related to the confining pressure and stress level. The relationship between the wetting deformation and the stress level
increases with the increasing stress level when the confining pressure is small, and decreases with the increasing stress level
when the confining pressure is large. The relationship between the wetting deformation and the confining pressure basically
shows the deformation tendency of increasing first and then decreasing. Compared with that of rockfill materials, the wetting

deformation tendency of gravelly soil core materials is more complex.
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Fig. 1 Grain-size distribution curve of gravelly soil core materials
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Table 1 Wetting deformations of gravelly soil core materials

) A [5] F H F At 17 2 22/ % A IR A A RN 22/ %

SR 0.2 0.4 0.8 1.2 1.6 0.2 0.4 0.8 1.2 1.6
0.2 0.171  0.408  0.812 0.591 0.568 0.537 0.987 1.418 0.935 0.906
0.4 0.746  1.095  0.938 0.291 0.580 1.209 1.884 1.203 0.690 0.673
0.6 2352 2289 2.083 0.319 0.027 1.658 1.699 1.908 0.228 0.097
0.8 5473 4422 2843 0.432 0.039 1.108 2.109 1.270 0.225 0.037
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Fig. 2 Comparison of pore pressure dissipation curves in samples
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Fig. 3 Flow chart of wetting deformation tests on gravelly soil

core materials
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Fig. 4 Relation curves of wetting deformation with stress level and

confining pressure of gravelly soil core materials
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Fig. 6 Time-history curves of wetting deformation tests on

gravelly soil core materials ( o, =0.4 MPa, $1=0.6)
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