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Comprehensive experimental study on the shear strength characteristics
of vibroflotation gravel pile
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Abstract: In a remediation project of Three Gorges reservoir bank, vibroflotation gravel piles are used as anti-sliding piles
for the mucky silty clay bank formed by reservoir water alluvial. The shear strength parameters of the gravel piles are basic
parameters for construction design and bank stability analysis. In order to study the shear strength characteristics of the
piles and determine its shear strength parameters, large-scale in-situ direct shear test of piles, large-scale laboratory frame-
stacked ring shear test and triaxial compression test on the gravel pile fillers were carried out. For the internal friction angle
of different test methods, the value ranges from 31.4° to 33.0°, and the deviation coefficient is 0.02. For the cohesion of
different test methods, the value ranges from 17 kPa to 73 kPa, and the deviation coefficient is 0.69. The engineering
suitability of different test methods was discussed and it was concluded that the conditions of in-situ direct shear test with
the pile section below the shear plane buried in the foundation soil are basically consistent with the engineering conditions
of the gravel piles. According to the minimum values of all kinds of tests, the recommended values of shear strength
parameters of vibroflotation gravel pile are put forwardd as follows: The internal friction angle is 31.4° and the cohesion is
17 kPa.
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Fig. 1 Longitudinal section of vibroflotation gravel pile
100 \
80

60

40

ANTFERAR BT A 7 %

20 \h.._
0 : s
1000 100 10 1 0.1

FifE/mm
2 HEUSER R R AT h sk

Fig. 2 Particle size distribution curve of pile filling material
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Fig. 3 Equipment installation of in-situ direct shear test
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Fig. 4 Relationship curves between shear stress and shear
displacement of in-situ direct shear test
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Fig. 5 Relationship curve between shear strength and normal pressure of in-situ direct shear test
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Fig. 6 Frame-stacked ring shear test machine
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Fig. 7 Shear strain curves of frame-stacked ring shear test
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Fig. 9 Axial strain curves of triaxial compression test
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Table 1 Test values of shear strength parameters
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