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Laboratory tests on soft clay using electro-osmosis in combination with
vacuum preloading

QIU Chen-chen, SHEN Yang, LI Yan-de, YOU Yan-feng, RUI Xiao-xi
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Abstract: Considering the existence of metal electrode corrosion and low efficiency in the late period of the conventional
electro-osmosis in combination with the vacuum preloading method, the drainage effects of the electro-osmosis method,
vacuum preloading method, vacuum preloading method in combination with electro-osmosis and cathode straight drainage
method are investigated by using the self-developed device. By monitoring the drainage amounts, electricities, pH, settlements
and strengths, the treatment effects of the above methods are compared. The results between the two kinds of vacuum
preloading methods in combination with electro-osmosis are also compared. It is shown that: (1) The drainage amount of soil
treatment using the vacuum preloading method in combination with electro-osmosis is the largest, and the strength and
settlement are both larger than those of other methods; (2) The drainage amount of the cathode straight drainage method is
larger than that of the vacuum preloading method in combination with electro-osmosis in the initial eight hours, the pH value is
more stable, and the surface of soil is more uniform. Furthermore, the inhibition between the vacuum preloading and the
electro-osmosis can be improved by using the cathode straight drainage method. Therefore, a new research idea is proposed for
the enlargement of application range for the electro-osmosis in combination with the vacuum preloading method, that is, the
cathode straight drainage method and the electro-osmosis in combination with the vacuum preloading method can be combined
for soil treatment.
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Table 1 Basic physical properties of undisturbed soil
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MEE % % DR Bk WR
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Fig. 1 Diagram of electro-osmosis in combination with vacuum

preloading model device
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Table 2 Parameters of contrast tests

e e HE Bk ETETE
ETNel 2 1A% R /kPa

1 HATUE 0 EKG 60

2 20 20 EKG 0

3 HE-HB 20 EKG 60

4 FIA% EHE 20 EKG 60

s 1 AR KR A 32 i EHER
HAEWUED, 22 B R 5 H K 7=,
TE4 Ak 4 MR ESEKE, FHHARERREKHE: &
BRI N 3. 4 4, 5 3 HES-HBIREA K
Hori e, Sl FERAPHRR FIR K, ARG 1 h I —k -
SRR ) PRI M I AR s 5 4 B E R s
TR0 e A TR B AR I K, I3 6 AN ) () 2%
J& B AR N 17K 5318 3l B i Ja M DR Bt 2 R 56 1 gt
1T HARMEE REBEE, BT UUNRETT 455568 1.0,
1.5, 2.0, 2.5, 3.0, 3.5he QB K
FEL AR5 450 1) (RIS 58 B B BHAR, G R ARF5 7K 43 A BH AR 3
Hett o PRI Y B B HEK B L R AR R I A 1

LA FVB R AR A S TEAS LA P BE R T
IR ER AR, ¥ BKG K-S HR & B 48 M0 I [
TERAUE AV E N A RERR, SR K00 A LIH SR Py
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e ) BT 2 A B AR RS, IREERN 200
mm, Z ¥4 pH THR S 3E N BHBR BT 6 1Ak, sizis i
DUBHAR BT ) pH (EA21E, SR 5 7E AR Al s b 2
2, B D B S, R RS AL F 30%
FrK RS L RS2, e s 5 R HE KR 8
R e S YRR, HEPKIEE W sk A
;E, SESWMGER, BREEEEHEME, A%
[ 1 77 P s s AR s e FR A 2 B b 2, B L TR

2 AEERSHH
2.1 HkESHIKER

B 2 4 RIS HEK B AR i 2R, W ARfh 2%
Al UG HOSUIHEK B 25 - BB A HE K S &8 2760 mL,
B A% B HEEHE K S 89 2460 mL, ELZE TR EHEK
N 1695 mL, HBER/DN, HIZKEEHN 600 mL, H
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Fig. 2 Variation of volume of drainage with time
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Fig. 3 Drainage paths of electro-osmosis in combination with

vacuum preloading
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Fig. 4 Drainage paths of cathode straight drainage
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Fig. 6 Variation of potential for electro-osmosis
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Fig. 7 Variation of potential for electro-osmosis in combination
with vacuum preloading method
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Fig. 8 Variation of potential for cathode straight drainage method
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Table 3 Variation of water content (%)

i FH A% ] FA %
SR G N (= =) O (S B O 1K)
& 7tk x 7tk x 7tk

e

N 338 324 432 13.6 33.3 33.4
Tl &
HE 436 128 45.1 9.8 45.1 9.8
B
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5
BH A%

327 346 38.7 22.6 35.7 28.6
HHE

A & 4 —=— By
p —o— HZE-HB
\ \ BrAR B HE

0 s 10 15 20 25 30
i} /b
9 pH {ERERTEIZE (LT
Fig. 9 Variation of pH with time
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Table 4 Vane shear strengths

A AR BT U198 /kPa

I 44 FK i
FEA% ] [ %
HEWE 14.3 14.5 14.4
20 9.44 2.52 6.25
HAE-HE 26 19.91 17
B B 16.63 15 16.63

HAE - B P R AL AL PR 555 0 26 kPa, HE S T
J BHBR Ak 5 P2 4 g L IA 2 2 81.8%; LRI PR AL
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Fig. 10 Layout of measuring points for settlement
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