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Influence of electrode crack development and chemical grouting time

on one dimensional electroosmosis consolidation

Gao Cheng, Gu Jiajie, Sun Xiuli, Liu Wenhua

(School of Environment and Civil Engineering, Jiangnan University, Wuxi 214122, Jiangsu. P. R. China)

Abstract: The effects of cracks (soil disengagement) and grouting time at the interface between slab and
soil on the osmotic consolidation process of soft soil were studied through one-dimensional electroosmosis
consolidation test. The “grouting time” control test was performed by injecting CaCl, solution and Na, SiO,
solution in a tight sequence. Based on the combined effects of “precipitation or colloid” and “ion” on
electroosmosis consolidation, the variation of current, drainage., soil moisture content and shear strength,

cracks and body shrinkage and energy consumption of electroosmosis with grouting time were studied. The

test results show that cracks at the interface between slab and soil (slab detachment) always occur before
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other parts, and the sharp decrease of current value caused by slab detachment is the main reason of the
reduction of electroosmotic effect; During the consolidation process, there is a time t. for the fast
development stage of crack at the slab-soil interface. Using ¢, as the indicator to determine the optimal
grouting time can achievethe best electroosmosis effect. In order to prevent the obvious abrupt change of

water content in the soil, it should be noted that the grouting time should be not earlier then 1/3 ., and

grouting at 2/3 t., can achieve the best electroosmotic consolidation effect.

Keywords: electro-osmosis consolidation; grouting time; crack; displacement; soil
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Table 1 Physical properties of the sludge
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Table 2 Test conditions
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Fig.1 Horizontal one-dimensional electroosmosis device

1.4 HBSR

1) 1A BB 14 P BE 249 5 T ML b AR AT/
b AR P BE 2 ] Y EE 4R

2) 8% 5500 FHOK R BRI P> 3 WA A A L
PN B ARG 3 ST DR AR N R <

30 TCEL A AR [ A BA AR H A A AT L B A
Z BV D AR o 1 R I, O 4 S OK R A R
Ak DLE AT 106 3] 1] A WL

A)FEA TE I 20 R FBE A T S AR EAT TR . TSR
T 0 g A5 RIRE TR B9 0 0 2 A TR S
fr (% 25 mL YR 20 %0) , i 45 M b 22 (8] 1 2L B 5
I B MR T A 1S S M — P e A T A B R
sEh

5) 5% 1 min 5 — Y56 L BEFR 0.5 h %
B— ik 5 3Lk 4T 23 h,

6) 10 45 AU o 7 20 A I R A 5 K R AT BT 5
JESE R AR L AT Y 55 S8 ph OB B BT DDA E

2 X FR A RE A R E /R
WE
2.1 HRE

T1 3560 Y sf ] —F A AL W ] 2 e, #2350 T
BRI BY B LR K SO LR R R, KA 2 h A2
A HLT T A TR T 4 A8 K, D IS XoF 1 A B[R] O 4
I FI R P A B Ak 1 A 28 A 24 B TT IR & 7 1 D
7 2~7 h(E 2 i Sk X0 22 47 19 3K — BEI ] P,
HL VB HE K e i AR 1 B B, fRL T A R bR,
210 mA FEMEF] 139 mA, HEFEL T 71 mA, 5 H R
REARAE I 44 %0 . 3o A Hl O 0B A 19 32 222t P 2
BB P AR Al 5 4 20 T 58 T, 2 Ll A - R 22 [
F14) L T L BELC ) T K LA R B 2 K 43 N A e
TRHE S A AR B L 10 F 9 T o R R G K
7~15 h Z ], B 3 A 1 58 b 24 Bt A e R 48 B
REBIL B BTN B B W 52 . (A, b
- FLBR K G D B A A — e 4 e A 1Y 7 A
- H BH 32 T AR K LA R SR R SRR A T R B
B, 15 h Z G BEE KB K HE DL K - R S 85 1Y
HE— 20 R R R T R B B, H UM R BT
8 HAME IO 28 B 2l g o,

0 .5 1‘0 1‘5 2‘0 2‘5
B 1)/
2 TIHE-BERTHHEE

Fig.2 T1 Time-current curve
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Fig.3 T1 Time - displacement curve
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Fig. 4 Physical map of fissure change at T1 plate soil interface
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Fig.5 Fracture width-time curve of T1 plate soil interface
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Fig. 6 Time-Current Curves under T2~T6
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Table 3  Soil State of T2~T6
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Fig. 8 Water content of different Location for T1~T6
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Fig. 9 Shear strength of different Location for T1~T6
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Fig. 10 T2~T6 Soil crack physical map
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4151 KL REFE/Wh P8 AL HEK GEFE/(Wh » mL— 1)
T2 340. 08 1.504 8
T3 218. 94 0.799 1
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T6 201. 95 0.767 9
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Fig. 11 Time-Energy Consumption Curve under T2~T6
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