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Abstract: Considering the influence of attenuation distribution pattern of negative pressure along a PVD, model tests are
carried out to simulate the process of radial consolidation of soil around the PVD at a depth of foundation with vacuum negative
pressure. By analyzing the characteristics of the physico-mechanical properties of soil, permeability, compressibility and
particle distribution along the radius, the influence of different vacuum negative pressure on the radial consolidation of soil
around the PVD is studied. The experimental results show that with the decrease of the vacuum degree along the PVD, the
influence of drainage plate on the surrounding soil is gradually reduced and the depth of the soft foundation is better than that of
the deeper part. Under the vacuum negative pressure difference, the fine particles move toward to the PVD, making fine
particles content increase around the PVD. Based on the vacuum seepage field theory, combined with the test results, the cause
of migration of fine particles in the vacuum preloading process is analyzed, and the formation mechanism of the soil pile is
further explained.
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Table 1 Basic physico-mechanical properties of sludge
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Fig. 1 Model slot and test arrangement
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Fig. 2 Water contents along radius under different cases
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Fig. 3 Permeability coefficient along radius
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Fig. 4 Compression coefficient along radius
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Fig. 6 Particle distribution along radius under different cases
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Fig. 7 Flow diagram of pore water flow at a depth
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