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Numerical simulation analysis of the combined method of gravel pile and
horizontal cushion layer for treating soft soil subgrade

QIN Xingfeng, SHI Guanyu
(Jiangsu Province Engineering Investigation and Research Institute Co., Ltd., Yangzhou 225000, China)

Abstract: Soft soil has the disadvantages of poor permeability, low strength, and high compressibility. Modifying
roads on soft soil is prone to problems such as settlement and collapse. Therefore, based on the background of a road
construction project in a soft soil area of Jiangsu Province, the finite element software Plaxis2d is used to establish
an embankment model, the filling process of soft soil embankments is simulated, the surface settlement and
subgrade bearing capacity after reinforcement by the combined method of gravel piles and horizontal cushion layers
are analyzed, the reinforcement effect of the combined method of gravel piles and horizontal cushion layers is
evaluated. Research has shown that the bearing capacity of the subgrade reinforced by the combined method of
gravel pile and horizontal cushion layer is nearly 4 times higher than that of natural subgrade, reaching 316.85kPa;
Due to the influence of non—uniform stacking load, uneven settlement will occur during the embankment filling
process, and the gravel pile body will experience bulging deformation. After adding a horizontal cushion layer, the
maximum uneven settlement on the surface and the maximum swelling of the pile body decreased by about 17.1%
and 16.9%, respectively, indicating that the addition of a horizontal cushion layer has a significant effect on limiting
surface settlement and pile displacement.
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