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Study on soft ground reinforcement by electro-osmotic method based on
transparent clay
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Abstract: Electro-osmosis method is one of the widely used methods for soft ground treatment in the world. However,
the reinforcement mechanism is still unclear, such as the displacement field inside the soil during the process of
reinforcing the soft foundation. Using transparent clay materials and PIV technology, the model test of reinforcing the
soft foundation by electro-osmosis method was carried out. The internal resistance, displacement field and water
discharge of the soil were observed visually, and this revealed the reinforcement mechanism of soft ground treatment
using electro-osmosis method. The results showed the feasibility and reliability of electroosmosis method. In the
experimental conditions of this paper, the peak value of current increases about 35% and the peak value of drainage rate
increases about 30% under every 0.2V/cm increase of the voltage gradient.
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0 3

il

R R ROGE IR AL T HoR A 53 . il AT
A RGE I AR TH*%U%%*H:&%%E
TAER,  HIBVE DN BB SO E N AMEOG AR FTEHEL I R AR AR R AUAH], f?%j‘:ﬂjTU\%
FEMPT RS BB REIEREE S N NERE L REER PR, H A EE e+
[ ORGP A 2, fHGE, HATHAREFE R E R FRAA R} 32 AT R Rl it 0% A T "\ AR,
I ANSE 5] PN g ot 7 B 55— 6 i 5 AN J2 1351, il ic 325 B & A R 32 B T B AL RE
TR, HETIEHAEA PIV B EER R IJZE  Laponite RD. Carbopol Ultrez 10 25444110121, 144
B BRI T, fEE LR R R Fe 45 SRARISUE A AR TR S R B , TR T
2 —E RN HET, AT BN B 4 HAKCRIBIE R IGF HIBVE AL VA 1D et B R o Ak

ks HEA: 2020-05-08

EZE N i (1968—) , T, W LA, TEMFERHE . HiBk. TR REAEATUE L HoR T/E. E-mail: 26038328@qg.com.
EES: FLANR, U5, IR e WA AE W, ETMCHRR I T 450 B RS BORSE T T B SR TAE . E-mail:
ggkongl@163.com.


mailto:叶樵（1968—），男，高级工程师，主要从事铁路、地铁、市政工程等领域施工技术工作。E-mail:%2026038328@qq.com
mailto:gqkong1@163.com

188 HoOE 4

i 2020 - 6 f

WA B BB T A AR B, WP A T 5T
AR R B Ak A R A T VI
AT, SR, HBEE BN TRBIERENE
THIX, [, ALERTEAR LR R
EINE R I, AR R R S E LR

2 ERTR, ASCHT Carbopol A4 4HEC i Bl (3%
B EADRLRD PIV BOR,  JF J B2 [ 3 L 1 3%
B 58, TR AR IR A # 37 HEZK &
DA K FE BH S AR AR, R o BB R T R it
THE 5 R AR AR S 1

1 REHEE N

1.1 BRI AR HIED

ARG FLE A LR, FENGRES
Y. SRR KRR, I T B
B IR, HIRAE. ETEESNEE. RBATRA
— M A RIGE R NGRS, R4
Carbopol. ZMEME IR T M ARR (Bl 1), BAW
Wk HES K, RARVEEY 50~100 mm, LLEN
1.454 3; PR AT W, R SERRAORL A B
F BRI B S 80 SRR R,
TR 2 A3 E . CH 5 132 B 2 44 kL
IR 45 [ 45 R MRS E R v W oC R0, ik ml an, iF
BRE L5 RAE B8 RE 8, #TE 100~
107 cmis JEEl, EEEICRIAR LB ERE, D
T AR S FR VB N [ AR AR I A

1 Carbopol ¥R HRIEBH
Fig. 1 Carbopol

1.2 PIVHER

AR EUG AR B AR N PIV HK, 56
IERBEFREOEOEIE. SIS BHERSE. PIV
BEUG AL B A R 2 (RIS AL AR 55 W BE AL bR AH L5
) i 2 fror, s EGOK AR, B SIARAE SRR
PR EHEAT EUR AL EE 5 2 AT
1.3 BHEREBS55ZX

RS S 2. AR E RS R 22 A

Y

l%ﬂﬁﬁﬂ
H /," Zo ~ X
Y—H I

R

E2 PIVEGLERARRE
Fig. 2 Principle of PIV image processing technology

I RGNAEFH SRS, RS AR S 7R R
TP~ — 2 IR 0Bk, B F A IE i FA R A
SERb S 2 rE A R . FOEERIE B AT
BHEK IR 8 SUNA S Ve, B 208 LE S22 AN
WK EARAER L . O T E— B A RO S AR
te4EME, Casagrande $2H TRCRIN T B, HENE
R AR R A, RE T

Ve
ﬁ_vgxﬂm%) (1)
FEILBHI  BH A 1 L 32 (1) 2 BOE A e fis P BHL
5 B 5 - i (¥ HEBE A Ry (PRAE FH AR B2 i
BED 5 B 3l i ) FBHN Ry CRRAE BH A4 ik
HPHD o TARHRH R AT LA E B H A R A S HR T
FELME R 7R Riv Ry AI 43003~ A

R =V, /I, )

R, =V, /I, 3)

A WEoR AR B F .

N T M EARAE R R R S E R, SR
HUBIE R Ke, S EURIE T W37 71930 T 1k
FOKBIERE IR bR . HIBIERI Ke 560 MK
oy WBRIEBIREER R AR, EKIBER
e BARER, SLBRIESEHEZR TR . R Esrig $2H
FIHBER A AR5 N3 A0 em?/(s V):

4Q
&_gAm @
XL, 4Q A t BT I A IHEKARFR, mls i A
ROHABEEE, Viem, AT ie=Vell KA, L FnTHE
K, cm; A NHEBHOKEEET, cm?; t AHE
BFIE, so
1EHBHEK KGR, A e BER 2 Ak e BHL R




5 3 44

AR, S ST R A FIS N ] O 189

Wi K 2 S BUH R AIN I LR & LUBOIGBOR, - SEBr
T BB HPK I BE R 5 S RERT LB AT T FE.
THEFEHRBRCR, BRI RERE R A C (AN
VANML , ZZHETR T HE AR FRKIE FE )
HifE, A

Co V, Ttltz (t2 -1 ) _ \'A Ttltz (t2 -t )
(?t2 - Qtl AQ

Kby Ty, N LIS & 20T, As ts
t NI Z], h; Qv QN tiv t IR HEK
&=, mL.
1.4 NIRRT
AR HIREG THULER 1 R . g2 ab s

< 2 BTE W E I 8] Ja HARAKE AT AR /T 5 mL/nh,
U Sl SN SRR Pt IR e S

x1 REREAR

Tab.1 Model test scheme
W BENKh fWBEENV BEE(Viem)

®)

Al 24 10.2 0.6
A2 24 13.6 0.8
A3 24 17.0 1.0

2 MmERSHH

2.1 HARMESSH

3ANTLHL AL A2, A3 [ I BB IS [R) 28 44 1 i
LW 3 Fim. M3 AIHL, fERT 1~2h P, H
TR FE TR, L S A (1) 5 i 3
TERT 1~2 h WEEZE IR RIS . FREH
& HIBYIMEM B, Wl I EH SEBOE R LN IE,
AT BN, TR T Tk
Ho M. 2 Ja FIRBERS [k, FAE 2~10 h FF%
iR, X K% B 2 rp 0 s S T IR T
RARAS 2 ik FEL PELAN T 19 DR R 45 2R o R SR H Bk,
HALEROR, HURBEEERRIE K 0.2 Viem, HIE(E
SRR 35%; R 8 h JE 3 LUK EA K
MREEFRAR, HERET 0 A, MRk, IR
FURBUE T B ASAR RN, XTI BB A
SO o 3X 55 R ARG 1 IR AH G008 45 SR AH H) .
2.2 HBENERSHH

ANFIT B A 5 R 3 il 4 FE S pr
s HoA, Vas Vb, Ve 2 BIDNBEMR . 1R R R AT
WAL BAL A . B 4 7740, H3 Ve BibEUh,
RAE IS T HA 26 B s 11 L3 Va 72 B HIIa Y
BUR/N, LR 0, 565 W1 K8 — 2 (i )5 R HF

FeE: H% Vb KECH Va. Ve P53, X i+
PR A SR B AE I 5 0 A, BIEAE R 20
AL BEBE AR LR VR K. W] LU BIE HB T
JA 0~5 h PN HL 35 WY S S el P K AR
HZE 10 h URA fREFREE . BETTRHB, EWIE
A AT BT AT, PH AR it Fl ELREL N TR A PR A
NBEAEL, P AR B35 44T 0~2 h i R %

0.18
Lo
0.16 | \ —o—Al
& —a—A2
0.14 4 \ —A3
0.12 42 \
Sow <
< 0.10 9 Q
bS
Soos] W\
0.06 (\
Noe,
- O—A,
0.04 \O>O\<> -
0.027 ° \07070>0707<;7070%§:8;8;8
0.00
0 5 10 15 20 25

A iE)/h

3 AEEBEHSE TR IR A 2L Lk
Fig. 3  Curves of current versus time under different voltage
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different voltage gradients
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Fig. 6 Curves of effective resistance versus time under
different voltage gradients
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