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Cyclic electrode conversion law in treatment of soft soil foundation
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2. Geotechnical Research Institute, Hohai University, Nanjing 210098, China)
Abstract: In treatment of soft soil foundation by electro-osmotic drainage, to explore the electrode conversion cycle, the
equal-time and equal-drainage-volume electrode conversion tests are performed by using a new kind of corrosion-resisting
EKG drainage board. In the former test, unit soil is given as the model, change of currents and displacement is observed, and
equal-time electrode conversion is proved to be not conducive. Rectangular shaped soil is regarded as an one-dimensional
model and equal drainage volume is controlled by switching electrode in another parallel test, where electrode conversion time
and cycle are recorded for numerical fitting, and an exponential curve fitting is revealed. In the same way, ideal electrode
conversion cycle law and analogous drainage volume can be easily got by iron, but the iron cannot afford long-time
electro-osmosis because of corrosion. Finally, by measuring the soil moisture content and electric conductivity after electrode
conversion and conventional electro-osmosis tests, distribution diagrams of soil moisture content and electric conductivity are
compared. It’s found that the equal-drainage-volume electrode conversion test by EKG drainage board can obtain processed
homogeneous soil, which can provide reliable experimental basis for the application of EKG drainage board instead of iron in
the electric field.
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Table 1 Basic physical properties of Hexi soil of Nanjing
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Fig. 5 Curves total current of electrode conversion (EKG)
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Fig. 7 Curves of electrode conversion time (Iron)

WRYE P2 AT T R U5 R AL

Ty = 11.6e"%" (6)

T, = 11.5¢"%" (7)
X, n ORI, T R N iR Lk
AR IO N T

LA SR IA S R 5 R %R, 1, 2 Sk
R BARR I AH G R EAE 5 il 2 0.96 F1 0.92, W] WAHIK
REE T, HPAa e m =8, By men.
AT I R M i, 2 SRR HARAE B AR 22 )7
— UK HUAS A T T I ) TR U TR ek il e K i

PL EKG HIBHEKECA BB B AEHEK 2 H AR
ARG, 1, 2 5 AR SIE Sk BRI — Ik F AR
T 5 K i) I R AR 26 46 ) B A A 1 i £ G 1) 8 T

2001

—m— 1 PRIAR A EL AR B e s i i %
—o— 2y PHAR s L AR e ik () T 2%

HLAR AL Bt [H] 7/min
g8 8 8

&

0 5 10 15 20 25 30 35 40 45

AR 0
8 FIARFLHRPRT H AT EIPE AR R R I L LRI 2 (EKG)

Fig. 8 Curves of electrode conversion time (EKG)

- 10.3e%050 (8)
= 123" )
1, 2“5 HARCA BHAR IS AH ¢ R 505 il 2 0.88 Fil
0.90, FEHBRE, HMARG ML R, KE
BRI, n]DAENT AR — AN A 1 Sk
12 5 H R S A E AR HE S S /K BT e ) 7 AR
B o
SPEEL (602 (7)) Ak (8). (9) AH KR
ER/AMHIE, FUERRARL. N EHACKRE,
ERL 3 AT ARG 1 S HE K 3 Bl . (H T8k
PET SRR, A 3 d ARG T SO AR T 5 iy
EKG HBHKMOC WA . (R, 26 [FFE B R
RTHE N, AEPUEMITIH EKG HIBHEKMEA K
P, a7 DLAE TISE R TRE RE SR, HEAF
HEAAMHEP .
A2 EKG 028k, ARSI 75 I 1)l F A
A S IR A0 D 2 0 S I A . I A

3 I TR] AR $E N4 T Ak P KR R B T34 5]
e
3.2 BKE

Ll EKG WS HAKH . 2R AR RHI A K
(KRR L A 25 AR HEAT TS ORI, RAR
R KA w AL E A W 9 Fror.

100 -
—— EKG
80 &%
R 60l
;
:
40 —
<1 b—_am
20
1 1 1 1 1 ]
0 5 10 15 20 25 30
W gL B em

B9 tRRFEKRMNESHREE (BIREER, EKG FI80)
Fig. 9 Distribution of soil moisture (Electrode conversion, EKG &

Iron)

KSR PR E 2L 7 RECKRFR & SRR, W
FRMERELE. 48R 2R EKG HBHKBFEgAE
WAL R 978 S R 50530k 0.065, 0.061, PHFT
FHIT

M 9 Hay WL, EREET AR AR ARG, HL
R4 Bl S e 3 T v D A SR Y SR 7
b SR AN H o AR BURE I R KR
T R B, ORI A3 mT fig B0
TAREIKE i, T ARSI T AR A HE K R AR



70 a5 oE L OB ¥

2015 4F

9 AIE HRR F 4R 1 LB A B AR R I 3]
P, 3 LURH ) I 1] A AT R AR R Sl 2 1
EKG HUZHEKHR . B BRI AR bR e i &5
F5 A A B K A w A B A s i A 10 s

100
——EKG
—a— ik
80
Leof
=
L
a®f
20
0 5 10 15 20 25 30
W gL B/ om
10 LIAABMEKRMAENHTEE (EBIREER, EKG
%)
Fig. 10 Distribution of soil moisture (Without electrode conversion,
EKG & Iron)

PG & R KT A E] EKG LB HE KRR 2k
1A AR RINS 20 A2 S R &0 0.25, 0.22,
PIF AT . AR 4 5 AR M AR A 450 P 7 5 7K 3R
SR S BB LE R R A, o MR e b EE A 3
[ AR ST IO T AR 20 W B e 46 A A 281 1) LA

KSR S M A s B AR SRR A, Ab
RIS B b R B AN ST B R B LR
3.3 BEX

DA EKG HUBHEKR Bk A F AR ) v AR e
RIS WG AT T SRR, RN TE &
B AN B EWE 11 iR,

10
—— EKG

N\

5L/ (ps m!)
e o 9o
S [=} oo

&
o

|
0 5 10 15 20 25 30
B A B em

11 LIEAEBESRAE S H T2 E (RIREEHR, EKG 8

Fig 11 Sketch map of soil conductivity distribution (Electrode

conversion, EKG&Iron)

F o SRR EKG B HE KR
BRAE N R A RN 73 21 128 7 R 8000 0 0.11, 0.14,
P AHIE . AN 11 el o AT LA S R AR )
TR SRR, 1 SHRBSMIB SRS T 2 SHK
AMI, AT UL SR S EK R AT RN, I A EL

T ARIX Tl L AT ) L B R AANE TSR, i
FEFS R A S GRS

X AR ARG, KA R A A B SR
BEAT TR AR RS ke A7 B A1 7 5

12 iR

101 —o—EKG
—a— ik
~ 08
£
2 06
W 04
i o
=
02
0 5 10 1s 20 2 30
5 B /em
12 TIEAESBESERMESHTERE (JEEREEHR, EKG A

5

Fig. 12 Distribution soil conductivity (Without electrode

conversion, EKG & Iron)

F i SRS EKG B HEK B
BRAE g HUAAL RN 45 2 1942 5 R 500 5l 0.37, 0.35,
PIE I . LA A KA RO LT s, 22
Tl RIS FURI R A e PG B 1) A A B8 1 A R 28
PR AR 2 i A AL BT B 1 L AR, BRI
LS VEASRE BB W B AR 1 5, (HORIY S
DR BRI e w NS e R R BT [ R e S S
MR BELRE A HL T R B ME AR = 2B K HLBHL, - 5200
TAAN B 88,

I EE AT BUREL, ] EKG LB HE K Bk AR
9 AR BEAT S HE KR F B A e i b B ), A
A ML R W) AR KR L R 4 5 P B 2 T2 1 S F
BIREAT, BORHAL TR R A

4 & it

ASCE A R T AR H AR R 1 e
A A — 2 A AR ik AR G0 20 o AT 1 A8 1) ] 39
(1 H B e S AT A HE AR K R e ik e, A5 20 Tn
T

(1) 75 BT AT Habl et , LB RERE R KL C
1S BNRRAG, ARAEHE AN I s 45 IF ) Jo 3 P A e 3
RAEZE, IR IE HE K], HAR B
Bk et B K

(2) BRANEKG HLBHEABEE ] 14K 1
UL, AT ARA R AT R B A s v B e oA
2 EKG HZHKBCEEH] T KW S TR, A
SN g O, PRI .



LR

T % RN B SRR 5 71

(3)HLE TR R A HE AR (1 R B 4 5]
(DS IF 3K P'in8 i 70 S0 B 1 P 3 A8 § 5 v 1o 7/ )
LU B AL BEAF R AR JFRT LA A SR R e,
TLINTT W], PR CRE A

SE

[1] ESTABRAGH AR, NASEH M, JAVADI A A. Improvement of
clay soil by electro-osmosis technique[J]. Applied Clay
Science, 2014, 95: 32 - 36.

[2] KALUMBA D, GLENDINNING S S, ROGERS C D F, et al.
Dewatering of tunneling slurry waste using electrokinetic
geosynthetics[J]. Journal of Environmental Engineering,
ASCE, 2009, 135(11): 1227 - 1236.

3] # B WRIFCE MR 2 I 45 g A B BT [D]. AUN:
WHTK2%, 2011. (LI Ying. Experimental and theoretic study
on electro-osmotic consolidation of soft clay foundation[D].
Hangzhou: Zhejiang University, 2011. (in Chinese))

[4] FOURIE A B, JOHNS D G, JONES C J F P. Dewatering of
mine tailings using electrokinetic geosynthetics[J]. Canadian
Geotechnical Journal, 2007, 44(2): 160 - 172.

[5] #AdT/=, £ B, FEdag. gl b TS ok Rk E AR i
AR I]. A L LFESR, 2005, 27(5): 582 - 586. (HU
Yu-chen, WANG Zhao, ZHUANG Yan-feng. Experimental

studies of electro-osmotic consolidation of soft clay using
EKG electrodes[J]. of Geotechnical
Engineering, 2005, 27(5): 582 - 586. (in Chinese))

[6] WAN T V, MITCHELL J K. Electro-osmotic consolidation of

Chinese Journal

soils[J]. Journal of the Geotechnical Engineering Division,
ASCE, 1976, 102(5): 473 - 491.

[71LO K'Y, INCULET II, HO K S. Electro-osmotic strengthening
of soft sensitive clays[J]. Canadian Geotechnical Journal,
1991, 28(1): 62 - 73.

(8] EWMHE, AR4ES. FiBHEAK N BERHIAH L ¥ 56 5T
[7]. dECPEE TR 224, 2007, 29(2): 95 - 99. (WANG
Xie-qun, ZOU Wei-lie. Experimental research on
electro-osmotic consolidation of lacustrine clay[J]. Journal of
Wuhan University of Technology, 2007, 29(2): 95 - 99. (in
Chinese))

(91 252, MblAn BB A0 B RCR B AT T [D]. B
WHT K2, 2013, (LI Yi-wen. Experimental research on the
effect of electrodes array to electro-osmotic dewatering[D].
Hangzhou: Zhejiang University, 2011. (in Chinese))

[10] LOO J A, JONES H K, UDSETH H R, et al. Capillary zone
electrophoresis-mass

spectrometry ~ with  electrospray

ionization of peptides Journal of
Microcolumn Separations, 1989, 1(5): 223 - 229.

(AR3CSE4gm BB

and proteins[J].



