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Experimental study on the effect of filter membrane equivalent aperture
and grain gradation on drainage clogging under vacuum preloading
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Abstract: When vacuum preloading is used to treat dredged soil, the clogging of the plastic drainage plate filter
membrane will greatly reduce the vacuum preloading efficiency. This phenomenon is greatly influenced by the grain
gradation and filter membrane equivalent aperture. In this paper, laboratory model tests were carried out using two kinds
of filter membrane with different equivalent apertures and also using three kinds of dredger soil with different grain
gradations. The water output, pore water pressure and soil settlement were compared, and the effect of filter membrane
equivalent aperture and soil particle gradation on the clogging of drainage board were analysed. The experimental results
show that the coarse particle plays a major role in the clogging of drainage board, under the condition of the same grain
size, the drainage plate with large equivalent aperture is less prone to clogging.
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Table 1 Test parameters of soil samples
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Figure 1 Schematic diagram of test device
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Table 2 Parameters of the plastic drainage plate filter membrane
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Figure 2 Grain size distribution of soil samples
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Figure 3 Relationship between water output and vacuum
preloading time
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Figure 5 Relationship between pore-water pressure of

Wenzhou soil and time for different equivalent
apertures
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Figure 6 Relationship between pore-water pressure of Taizhou
soil and time for different equivalent apertures
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Figure 7 Relationship between pore-water pressure of
Hangzhou soil and time for different equivalent
apertures
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