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Experiment on reinforcement of scaling off at earthen sites
by electro-osmosis grouting

CUI Kai" 2, CHENG Fugiang', CHEN Wenwu®, MA Qixin', XU Pengfei'
(1. Gansu Key Laboratory of Civil Engineering Disaster Prevention and Reduction, Lanzhou University of Technology, Lanzhou
730050, China; 2. Key Laboratory of Western Disaster and Environmental Mechanics of Ministry of Education,
Lanzhou University, Lanzhou 730000, China)

Abstract: Scaling Off is a common disease in arid area Earthen Sites with dual structure characteristics.
Conventional infiltration methods are not ideal for Scaling Off reinforcement. The study uses electroosmosis as a
reference, and through the development of electroosmosis equipment and the comparison of penetration and
reinforcement tests of atmospheric dripping and electroosmosis grouting, it is proved that electroosmosis grouting
can uniformly penetrate the radius and expand the penetration depth. On this basis, electroosmosis grouting
penetration tests were carried out with sodium silicate solution under different electrode layouts. The optimal
layout was selected by analyzing the changes in current, grouting volume and energy consumption coefficient
during the test. Then, the field reinforcement test of electroosmosis grouting of three kinds of reinforcement
solutions and the related property test of the reinforced soil were carried out with the optimal layout. The research

results showed that: glutinous rice slurry and sodium silicate solution are not suitable for electroosmosis grouting
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reinforcement; SH solution after the electroosmosis grouting is strengthened, the bonding between the Scaling Off

layers is tight, and the penetration resistance, hardness, wave speed, wind erosion resistance and disintegration

resistance of the soil in the reinforced area are significantly improved compared with the unreinforced soil.

Key words: soil mechanics; scaling off; electro-osmosis grouting; layout style of electrodes; strengthening
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Fig.1 Electroosmosis device

2.3 wtheikug

PRI b A B 2 N T - LT X BRAR £ 00 1
Wb R FFHI A 40 a DI R RS LBk, it
DA 2 mgit, Bk KRG RZEEE 8~
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Table 1 Physico-mechnical properties of soil

RIRE TERE/
IKER % (g * cm™)

X RE FLBREE WRR/%  HRR/%

1.5 1.42 2.71 0.91 28.55 17.95

NIE BT AT, RS ANEATAUK
5 5o B o bR a6 . e E R — 5% T A
A S ERI A3 2 MR X, a3 AE S8 X oA
BRI EA 2 em, R 10 cm HFIFLIF. (1) HBHEF
BRI X [F) B A B AR R e S T, BHARE R IR
S X Ry, BARK DAMEAE T 38 5] 40 B LR P AR DY J& H.
FH. BHEEARIAEE N 30 cm, HEEAEE 45 V. RE
REFE R S A RE, TP B
B, JoF KOG BB R SRS X R TH 34T 75 Ab B,
YRS R B RA NS F IEBHSE, His
BIREEN 3~4 cm; BEETFT AL R G 5 it LR T,
BIEHAT 24 he (2) HIERZB R X A A0 E AR
g6, HATE RS EBERRG X e amE,
I X AT K5, WA 24 he R fE it 5t
aiKpgER, ARG EZE IS
B RN EBIERE, XTHEBER SRR
BRBIERR.

WIGLERER: (1) NBE SRR, 5%
FEBBE AL, R WRMSEEE
YI7E 18 em A4, HEHALIE L TBHEER 13 cm,
M 1E R 7355 B B ik 25 em(L I 2(a)); BB TS
HBE PR, & MSEREYIERI. B
HLAR BT A B 1 30 em(JL I 2(b)). (2) MIBIE T A&
I, 5 R BERBUN RS E R E N, BiE
EARIB TIN5 B IF R AR A T 35 9 1) B A (O
Bl 2(c)); HLIBVERAE AT BIREE 9~10 om AL H:
BIEARIIN 30 ecm, BB 7S G AL
Bl 2(d)). 3) MBIEERE, 7E 24 h B Z AR
SBIE RN 4200 mL; HUBERBERE 24 h 315
A 6400 mL. DL RIS R AR, HiBES
REA R B K 3T RE, AR A T B aliv TR 5 i
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Fig.2 Flat and section comparison chart
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LR SRR IE R AR S, o S AR ROV O S5 4
BEATWEISIE, INE ST A S s g, A
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Fig.3 Schematic diagram of the field layout
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Fig.4 Current, solution and energy consumption coefficients

vary with time in different arrangements

WETRENEIIAE 1000 mL 72455 1 5 B H 26 F 2%
80 5 PR P A1 K IR S AR A, RIAEDL 16 h oA,
1~16 h NIHFBIFENE T ZIGK, 16~24 h AERE
NEPRE S ST (LA 4(b)). (3) 3 A BT,
BRAT 1 h RERE R EE /N S IE /NI TEAT BAE 16 h I H
PURIZL s8I0, 3 FiAn BT ReRE R B ZE A K,
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(b) A BEN BRI (22 1
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Fig.5 Current and solution injection amount changes with

time under different reinforcement solutions
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Fig.6 Apparent status after reinforcement and maintenance

SEU SRRV HTRRREIEN R
%, BORER TR B IR OK IR S FE A FIAR S T AN BE
Ly i) Ak, B ER AR I WHN 2 IE K
/IR FE Y Bl P T BGOE %, AR 5 SRRV R L 4h
2T 8 38 e — ELRGE(E 20 mA. SH ¥
VBOMIREE TR AN VUGS L F) R B o LR IZ I A I, X5
RIS P A B N AR, L B
FTEt. RERRPAVAT S HIEREIL T SH W, Tl
VBE SRR SRR T R TR BN AV FEL B S IO ) R IRV
BUEANRY T SH Wl MRKBEMERE,
FChm ] v AR PR B AR T BN X8, AN IE
FITF BB TE SN s e BR AV T R ARB 1B M RERLAT
BN SR e B w2z A, R IR
L% s SH R MY REIEEIEIEESR, M H SH &4
PR FR Ak R 2SR B /INRURE, s /INBTRE 2 [ LA
ST K IR SRR, N[ 57977 i S AR R T G T 1
M. 2R 3 MRS IE LOINEVEREE EE, SH Il
E TR D P RSN 8 PR D 41k o

4 RALSHEMERR

1 FIRRIG AT B T At s AR AT % R
WRIRTHRE T, o] X 455 = A oA 5 P 5 A AR AL A7 100 )
PR BRSO 75 80N 3] R 34 28 1 DG o
4.1 VM EESRRE
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T(a) AN, s EAR 6.18 cm, =E 6 cm
(A TIAE BRI AL EURE (LB 7(b)),  BUREIR 2 2R
BEREARRTH 2 em &b, 1M 5 4 B BGRFEAR GHAT = N
PR XUk E0 A A e

(a) BB (b) HUkEAr B
Bl7 s AR

Fig.7 Measurement points and sampling diagram
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(a) BT

(b) T

(c) Wik

(d) Aidire

(e) MM A
L8 ] 55 A0 A AR S 5% L
Fig.8 Comparison of related properties of reinforced and

unreinforced soil
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BT MK RE v kAL e AR R B I T2 R
IR, BRANY RBIERENSEE AT
P,
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