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Experimental study of waste slurry treated by a PHD-PVD

vacuum preloading method combined with electro-osmosis

LU Xueqing', LI Hang’, LIU Feiyu’
(1. Chongging Survey Institute, Chongqging 401121, P. R. China; 2. Department of Civil Engineering, Shanghai
University, Shanghai 200444, P. R. China)

Abstract: In order to amend the defects of vacuum preloading method, PHD-PVD vacuum preloading
combined with electroosmosis to treat engineering waste slurry was proposed. Through six groups of large-scale
model tests, the drainage, current intensity and settlement value during consolidation process of engineering
waste slurry are monitored, After the test, the soil water content and vane shear strength were measured and
combined with mercury intrusion test (MIT) to analyze the soil consolidation effect. The effect of intermittent
disconnection of vacuum pump and power supply on the proposed method to strengthen the waste slurry of the
project was studied. The test results show that the combination of electroosmosis method can effectively

improve the drainage efficiency of PHD-PVD vacuum preloading method in the following stage, and the far end
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soil has a high degree of consolidation; Intermittent disconnection treatment of vacuum pump and power supply
creates new drainage channels in the soil, which to some extent alleviates the siltation near the drainage board,
maintains a fast drainage rate in the late test period, and improves the total drainage. MIT results show that the

engineering waste slurry treated by intermittent PHD-PVD vacuum preloading combined with electroosmosis

method has smaller peak pore diameter and denser soil microstructure.

Keywords: vacuum preloading; electroosmosis; drain board ; engineering waste slurry; anti-clogging
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Table 1 Basic physical properties of test soil
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Fig. 1 Experimental apparatus and monitoring points
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Fig.2 Variation in water discharge versus time
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Fig. 3 Variation in current intensity versus time
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Fig. 4 Variation in water discharge versus time

R T 48 7 W X LS T ik 09 HE K R X
J& PVD Ji 24 h N (4 HEK A48 fb i 47 Wl 4 &1 5 f
R XFHARKA AR CLAT UL, CL P i EA R
BG5S hEH 1 h, § 8 C1AYHEK i 76 6 h A ZI %
T AL 01,01 kg A1 1. 21 kg, {H 76 8 5 7 i 28
A5 h N, CLAYHEZK A A2 2 A 5P i 32 71,
12 hif C1 AT A B HEAK &40 508 2. 40.2. 10 kg, Z )5
(A 6 b JE U0 S B0 T —BE R B, B C1 7R & 1)
B 1 h G HIF R BAT 5 h, HoHE K% 2 4R A B
% s HJEH A RE e B A W S R B s
JER I W B — B ] e T L, S EUR A
IR T 1) S, AN e T L 23 T B 3 4 )
PVD R4 5800 Wit b 7 7302 A% v 1 BT
HE 7K B, FCAS 5P S B 3XE 43 [ Y K i



% 44

P E i, % :PHD-PVD L 2 R & w5 0k 4 22 TA2 R X e AT 5T 133

[e] = A H A8 BE— (AL HE Y G A5 HE A R A B
FHEHFETE

)
& —mA ’;’?*
—e— B2 .,,o" !
- —a—Cl -/ .
uﬂ?ﬂ 6r —v—C2 ',,;? v i
< R A
= 4 /"’/T v . . ‘/r:"-
.,;’L- i 1
- C |
2 /O'f-' | : 1
1 1 I
5 2 i Vo LN i
5 10 15 20 25

5 FEBE24hHHIKkETH ML
Fig. 5 Variation in water discharge with time within

24 hours after electroosmosis started
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Fig. 6 Variation in surface settlement versus time
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Fig.7 Variation in water content versus distance to anode
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Fig. 9 Aperture distribution density curves
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