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Influence of vacuum preloading on existing plain concrete pile composite
foundation road in deep soft soil area
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Abstract: Based on the numerical simulation of the plastic hardening soil (HS) model, the stress and deformation
characteristics of the plain concrete pile composite foundation at different stages from the construction of the composite
foundation to the vacuum preloading of the roadside were studied. The countermeasure model was established, and the
horizontal displacement and bending moment of the piles on the side of the near the site treatment were used as the evaluation
indexes to control the effect, and the suggestions for reducing the influence were put forward. The results show that the HS
model can distinguish the difference of stiffness between loading and unloading, and better reflect the stress-strain relationship
characteristics of silt. Vacuum preloading treatment causes lateral unloading of the soil around the soil reinforcement area, and
the maximum horizontal displacement occurred at the edge of the sealing wall. The treatment of vacuum preloading site
significantly increased the lateral friction resistance and axial force of the pile near the site treatment, and the zero point of
friction resistance moved downward. When vacuuming, the negative pore pressure was first concentrated at the drainage board,
and then diffused into the soil. The negative pore pressure in the soil with high permeability transmitted faster. Increasing the
distance between the site treatment edge and the roadbed or setting up high-pressure jetting piles on the edge of the composite
foundation can effectively reduce the lateral deformation and bending moment of the side piles, while the support effect of
cement-soil mixing piles and grid-typed cement-soil walls was very limited.
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