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Model test study on vacuum preloading treatment
of soft soil with combined vertical drain

CHU Chengfu, CAI Hurong, ZONG Wengiang

(School of Resources and Environmental Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract; In this paper, the shortcomings of prefabricated vertical drain(PVD) used in the current con-
solidation and drainage of soft soil are addressed, and considering the reasonable utilization of indus-
trial waste tailings sand and crop straw, a combined vertical drain(CVD) is proposed using drainage
boards, tailings sand, and cotton straw as raw materials. The differences in vacuum preloading treat-
ment of soft soil between CVD and conventional PVD were studied through self-designed indoor model
tests. The results show that compared to PVD, the vacuum attenuation of soft soil treated with CVD
decreases by an average of 37. 11%, the maximum dissipation of pore water pressure increases by
27.56% . the drainage rate can increase by up to 1. 5 times, and the surface settlement increases by
37.02%. Compared to PVD, the average moisture content of soft soil treated with CVD is reduced by
6. 65% . the average value of vane shear strength increases by 8. 34 kPa, and the physical properties of
soil at different locations are less different. The study proves that using CVD to treat soft soil is feasi-
ble and has better drainage and consolidation effects than PVD.

Key words: combined vertical drain(CVD); drainage consolidation method; soft soil; indoor model

test; waste utilization
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