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Abstract: To investigate the electroosmosis coefficient
of saturated soil and its influencing factors, a simple and
convenient test device for electroosmosis coefficient was
developed, which can ensure that the water content and
void ratio of the sample are relatively stable during the
electroosmotic test, and the influence of hydraulic
seepage caused by the difference of the two ends of the
sample is eliminated. An electroosmotic test of saturated
remolded clay samples with five different void ratios was
conducted by using this device. The results show that the
water discharge is proportional to time wunder the
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condition of low voltage and small void ratio. On this
basis, the influence of potential gradient and void ratio on
the electroosmosis coefficient was discussed. The results
show that the electroosmosis coefficient increases with
the increase of potential gradient or void ratio and is
approximately linear with the increase of potential
gradient and void ratio, and the void ratio has a great

influence on the electroosmosis coefficient.
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Fig. 1 Schematic diagram of electroosmosis coeffi-

cient measurement device
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Tab.1 Physical properties of soil
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Tab.2 Test scheme for effect of potential gradient

and void ratio on electroosmosis coefficient

5 g AR/ El)[}% iﬁm KR/
/v (Veem™ ) fLBAL  FLBALL %
Al 4 0.8 1.1 1.12 40.7
A2 4 0.8 1.3 1.32 48.2
A3 4 0.8 1.5 1.51 550.8
A4 4 0.8 1.7 1.69 63.2
A5 4 0.8 1.9 1.91 70.5
Bl 10 2.0 1.1 1.12 40.7
B2 10 2.0 1.3 1.31 48.2
B3 10 2.0 1.5 1.49 55.8
B4 10 2.0 1.7 1.71 63.2
B5 10 2.0 1.9 1.91 70.5
C1 16 3.2 1.1 1.11 40.7
C2 16 3.2 1.3 1.32 48.2
C3 16 3.2 1.5 1.48 55.8
C4 16 3.2 1.7 1.68 63.2
C5 16 3.2 1.9 1. 89 70.5
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Fig.2 Relationship between water discharge and

time at 4V voltage
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Fig. 4 Relationship between water discharge and

time at 16V voltage
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Tab.3 Experimental results at different void ratios

and potential gradients

e - SEbR CTFIAM MR HBBRRY
HE/V O LB d#2e/vo HF (10 °em™s V)

Al 4 1.12 2.68 0.67 0.92

A2 4 1.32 2.48 0.62 1.21

A3 4 1.51 2.44 0.61 2.23
Ad 4 1.69 2.20 0.55 3.52

A5 4 1.91 2.04 0.51 4.01

Bl 10 112 7.60 0.76 1.16

B2 10 1.31 7.40 0.74 2.09
B3 10 1.49 7.00 0.70 2.62

B4 10 1.71 6.90 0.69 3.65

B5 10 1.91 6.60 0.66 5.07

Cl 16 1.11 12.96 0.81 1.47

C2 16 1.32 12.80 0.80 2.16

C3 16 1.48 12.16 0.76 2.98

C4 16 1.68 11.68 0.73 4.39

C5 16 1.89 11.36 0.71 4.85

MG 3 MR T B 5 FLBEL | HL 35 B 1Y
KA, AE S PR . AW SR TR FLER LY
BERGE RV LR PR RS R T R ARk 5K
0 R REAS [R) R 1t o e PACTORE By R LR T 7K B
FELRH, 25 - PARORE 7 LRI CRIFLBSE Lo/ ), A



%108

X E AR BB R BRI BT K

Hggma R 2 1541

IR L B2 B 3, AT - AH 2 T 2 4

0.85]
080 s
0.75F g T
M" 0.70 F e e
M 0.65 I
T 080} o g s v
0.56 F ® M#EHIEIOV
A hn#RHEL6 V
0.50 : - : - -
10 12 14 16 18 20
fLBEE

E5 MEEFEFELE MBEBENXR
Fig. 5 Relationship between efficiency factor and

void ratio and loading voltage
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Fig. 6 Linear relationship between electroosmosis

coefficient and void ratio
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Tab. 4 Linear fitting of electroosmosis coefficient

and void ratio at different voltages

R/ RER T E AR R

4 4332 —4.164 k,—4.332¢— 4 164 0.995
10 4750  —4.245 k=4, 750e —4. 245 0.981
16 4,666 —3.811 k,=4.666c—3.811 0.974
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Tab. 5 Relationship between electroosmosis coeffi-

cient and potential gradient

s LB EokE/ mE ARCR R/ E(E_l,é}ﬁ,%é&/
54 % HE/V (Veem ™ 1Y) (10 °cm®s =V 1)

D1 1.5 55.8 4 0.49 2.13

D2 1.5 55.8 7 0.94 2.60

D3 1.5 55.8 10 1.40 2.64

D4 1.5 55.8 13 2.01 2.81

D5 1.5 55.8 16 2.37 2.97
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Fig. 7 Linear relationship between electroosmosis

coefficient and potential gradient
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