$36E A1
2014 4F 11 H

Eo N N

Chinese Journal of Geotechnical Engineering Nov. 2014

I [

Vol. 36 No.11

DOI: 10.11779/CJGE201411011

ZU4ERT RS E R < S IR I B 5t

BB, AT, A &, %, WEW
(TR S 3 A = TR L, WL i 310058)

. WS MR RIG  S A BRI A ELZ RIS I L R I A R R I R S SR Al Hs
PRI BRI 5 I 155 0 2 A R IR B BR324 [ M8 mT T B J LT R 5 R I RST80T J e v ff b e e T
I B I BRSO, JLEs R BB I B i ol R RSN G, 2 s KRR M E E R R 2GR0
WA, s SO IR B MR %, MY KBS AT A =R s e b, AR L s K (MR AT
BB ST, @ SEhr TR SR M E AT &

EHER: s MG RSP R ARy

FESES: TU 443 XRAFRIRAD: A NERS: 1000 - 4548(2014)11 - 2054 - 07

EEEIY: WEst(1972 - ), 93, WL, RIEER, FEAFHIEAR . RE I, PR TR T e 5L

{E. E-mail: wenxiaogui@vip.sina.como

Experimental research on influence of cracks on size effect of electro-osmosis model

WEN Xiao-gui, HU Ping-chuan, ZHOU Jian, LI Yi-wen, TAO Yan-li
(Research Center of Coastal and Urban Geotechnical Engineering, Zhejiang University, Hangzhou 310058, China)

Abstract: In order to study the size effect, a model experiment on the electro-osmosis combined with loading is designed and
conducted. Through the comparison among model experiment on electro-osmosis combined with loading, model experiment on
simple electro-osmosis and in-situ experiment on electro-osmosis, it is demonstrated that the large difference of cracks is the
main reason why the model experiment on simple electro-osmosis draws an opposite conclusion with the in-situ experiment.
The size effect caused by geometric boundary can be eliminated by reasonable loading, which makes the cracks similar to those
in the in-situ experiment, so the model experiment on electro-osmosis combined with loading can better simulate the in-situ
experiment. As the size effect is eliminated, the main factor influencing the electro-osmosis dewatering is the effective electric
field rather than the current density. Among hexagonal, rectangular, and parallel and transposition configurations, the hexagonal

configuration which has the maximum area of effective electric field is the most effective and economical, so it is recommended

to be employed for electro-osmotic treatment.

Key words: electro-osmosis; loading; size effect; crack; effective electric field

0 35l

EEER, HIBTR I TRMRBIE A 5 R K3
JEANRE AR BRSSO MR AL BE AT
SRS IFA SRR E AL REJEAR, [N g
BIEATE RIS, P, KARSK, JLTRNA—
ELAZ BRI -

SR AN R AR AT B A B ROR AT T
WF5. Glendinning® WEAT HIBIUAIRS, LR T K
J7 TEAHEAE T2 b e WA B S V5 P AR AR BOR
I A BUAEAH [ AR5 Y B ARAH [ S K R A E AT B
FIIS SR, P (0 HAR S H ARG R FLBEE 2D T2
— AP AT & YRR LU TR L AT

jillf3

B AR B KT AT B 3R AT B U B HEKCR
RIATREALAL T RIT I, e A B e 22

MLVEH, PSR X ] s R
AREAR G TN IS HvB [ 4 R RIAEAE R R
BN o

RSB R RS RO P A R B R AT 4, B B
JUSFRERNE, R SE SN S 52 FIB OR I ORBE D 3%
FEAT A, ARSORRIZ3A ) B4 AT D (R

EEWH: ERARRFIEESIH (51478425); WA MIRE RS 4
+ TREEARRHLAIH B E (2011R50020); #1448 8 MR ¥ i
WEFLBERIFE (2013W03)

s HEA: 2014-03-10

*HIEE



11

WD, A R8RSR RS RN R (K IR T T 2055

1 R-F3

JT RN H AR i A RIS, LT RT
RN D3 RST BN S PEHR AR o P25 HA ) B 5 1)
JOFRUN A o — et R — R AEAR RS
R A A A, ARILAFAE RS RO, . BT
b, A EAAANRLE GRS B, i
T CRRSP) 2&wia st TRk
N RAFAE, 28 ARG (1) 45 SR 28 1 AN e 1 ff S e
SR I= R AR P 11 PRSI AN I3 § VA7 5 i s VAR S8

KRR, g b TR RSP N, AR P AR DU
4 AP QOB RSN, W ST Ky
SR S5 A5 ) RS R, s ()W 2R P I 284 e 45 T 2R )
FBHN AT RN @Sk AR B TS LA 3 1 )
FBH RSN @BIY)AHAG A S J5 N ) CEldi
B - WA (EARTE) M RSN . L R
AR R EE ST R IS B B 2 k. LB TR
FRE RSOV s SRR 48 S B2 5 BAT JLATARALL
SR RSE AR . BN, XK IR 1% RS
R AIFFCIR R R -

WGP, 75 HIB IR % LIRS FH L a5
K7 AT BRI T AT B PR H B AT B X B K
BAHRG, BRI, 7 B BRSO RN .

bL i 2 — 252 Glendinning 25 Mg b S +
PR, nl LUK E BT ES (1) 5% T R AR e i
KT HBEIRY . R i e iy, TRt
FAM B RSOV ) B EER 2, A &S nT LAE
W44 (1) T Jie 2 5 | B B RS 35O () I RIE 2 O
WuRIX—{E s, B Lo US4 Ay B v e 1 24t
BnHERL, LARR s R AT, K e
45 BLM Glendinning 25 MBI RIS HEAT R EE, R 1)
ZAEERT T B0 T 250, 1 5200

2 MWAE

ARYARIAR B T A B, AR H R
WA H S 25— P i B AR — 5, JF
LR ) — i v ik o FRR A BRAS S A% 20 mm,
REFE 5 mmo AGREK AR R, ANy
12 V. A BRIl 1 Pros, SR TR
AR A B LA AT, ASCEhlEA s
TG B TR AR 25, 24904 8107 em 2,

TR RE R B KL 80% AN ¥R A L, J5l
AU =T IR A -, A
PP p=1.58 glem’, G=2.75, e=1.76, %K

R w=58.3%, WAL S, h 91.1%, IR w.h 45.4%,
wp A 24%.

WIAE AN T RE I 130 mm, A8 31200 em®,
AT E 70 mm, ZE 16.5 kg, H24T 674 Pa
Yftar . w2 Pros.

50, 125 . 125 _ 125 _ 125 .50
(R ] 1 T
o .

e o ™ o .
g

I o ° o °
8 8
g

o | ® o ° o °
Tl 600 |

(a) KHEME

1 50] 125 125 125 125 1501

100 , 100 50
1 1
O o)
‘@g
O o)
[ ]
[ ) [ ]
400

g
o ° o) ° °
T 600 Lg
(o) WHERAE
50, 125 . 125 125 . 125 .50
T 1 1 1 T
o _
hE ° °
8 N7
— O @]
8 g
— [ ] [ ] [ ]
g
oF o o) o) o
I 600 Lg

() PATHEAT B
e ftk ORIk

ReF AL mm
1 BRAETFETEE

Fig. 1 Schematic plan of electrode configurations
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Fig. 2 Model box of experiment on electro-osmosis combined with

loading
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Fig. 3 Dewatering curves of cathode in experiment on

electro-osmosis combined with loading
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Fig. 4 Curves of coefficient of energy consumption in experiment
on electro-osmosis combined with loading
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Table 1 Water contents of experiment on electro-osmosis
combined with loading

(%)
bt R BIBIE
1
B K Bk PR KA
TR R bR RE ®E PR RE

KI5 7665 4231 4628 51.62  46.62 57.02 5851
ML 7570 42,15 43.11 4555  43.16  54.12 5512
AT 76.81 4493 5529 61.77 53.58 5865 67.14
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Table 2 Shear strengths of soil after treatment of electro-osmosis
combined with loading

(kPa)
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Fig. 5 Cracks in model experiment on electro-osmosis combined

with loading
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Fig. 6 Curves of electric current-reducing rate
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Fig. 7 Cracks in in-situ experiment on electro-osmosis
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