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Research on Bearing Characteristics of a Single Stone Column based on Layered Transparent Soil
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Abstract: To reveal the bearing deformation mechanism and failure mechanism of crushed stone piles, indoor model tests were
conducted on crushed stone piles in layered transparent soil with different soil layer distributions and crushed stone particle size
gradations, based on transparent soil technology. The results show that the bearing capacity of the crushed stone pile increases
with the increase of the sand layer thickness; crushed stone piles are more suitable for foundation soils with a sand — clay layer
thickness ratio of 0. 6 1 in layered soils with sand on top and clay on the bottom; the maximum bulging deformation of the pile
body tends to occur at a depth of about one diameter at the top of the clay layer. In layered soils, well — graded crushed stone
piles with a larger coefficient of uniformity and a larger friction angle can better utilize their static bearing capacity and overall
stiffness. The research results reveal the influence of crushed stone particle size on the single pile bearing capacity characteristics
in complex soil environments, which can serve as a reference for further research.
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Fig.2 Schematic diagram of the experimental setup
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Table 1 Physical parameters of crushed stone pile fill
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Table 2 Basic parameters of fused silica sand
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Table 3 Basic parameters of pore fluid in transparent soil
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Table 4 Basic parameters of EI solvent
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Table 5 Test condition scheme
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Table 6 Model test crushed stone gradation scheme
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settlement curves of crushed stone piles under various working conditions
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Table 7 Average load transfer factor of each test group

in the static load test of a single pile

Fig.4 Load transfer coefficient of crushed stone piles under various working conditions
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Fig. 5 Distribution of pile bulging deformation along pile length under various working conditions
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Fig. 6 Swelling failure of crushed stone piles at different positions
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Fig. 12 SL2 Displacement Vector Diagram
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