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Abstract; In order to study the influence of CaCl, solution injection in different grouting sequence on
the electrochemical reinforcement effect during anode and intermediate holes grouting, three groups of
experiments were carried out, which were injected at the same time(S1) , injected at an interval of 5 h
(S2) and injected at an interval of 12.5 h(S3). By monitoring the drainage, current, soil settlement
and penetration resistance of treated soil, the three groups of experiments were compared and analyzed.
The results show that the combination of anode and intermediate holes grouting can promote the uniform-
ity of treatment effect in the upper and lower half of the area, delaying the grouting time of the interme-
diate hole is beneficial to increase the total drainage. Grouting in the intermediate hole at different times
promotes the consolidation settlement in the lower half of the area. In the three groups of tests, the final
settlement at each point of S2 test is more uniform than that of S1 and S3 tests. After the experiment,
the distribution range of penetration resistance in the upper and lower halves of the S2 and S3 groups is
significantly larger than that of the S1 group, grouting in the intermediate hole earlier is not conducive to
the reinforcement of the upper and lower half areas.
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Fig. 1 Model test devices



30 o TR R A E M (A R OB W)

2021 4F

RIS 3 410, MR A [R50 25 450 il i 44
g S1.S2.S3, WHE A [A) 1 5 i 7 %o i (1 A ¢l £k
B RsZe . R 58 N - ST RIS AE PR | ]
LIRS TEA 70 mL HEE R 2 mol/L #Y CaCl, #F
T, TR BGE H, 2 YR, BRR 12,5 h, 3 25 h;S2 356
TEPAR 2 FL P v E A 70 mL W& R 2 mol/L 1Y
CaCl, VA ¥, 8 HL 5 h J& 75 7 o 18] 78 2% fL i A
70 mL Y& £ R 2 mol/L ) CaCl, ¥ W, 4k 22
7.5 h, K Hil 12,5 h, 3£ 25 h; S3 iR 5 Je7E BH %
ERALFTFEA 70 mL HKE N 2 mol/L [ CaCl, %
W, 12,5 h J5, OH B R SR AL E A
70 mL ¥ A 2 mol/L 19 CaCl, ¥ W, 4k 2L i
12.5 h, 425 h, =25 BRI R 30 V, i
e IE] B 35 em , FLEBREE 0. 86 V/cm , Pl HLHT B
(] A TE] R Ry 12 b, 2808 30 °C, 10 BH AR 2
LA AL, FLAE 2 em B RAL, HrEIER AL =4~
AKEFEEE 7 em FLAR 1 em (/NFL, X564 T
R B S HUREIN 4 i Y KR AR R
HLR A7 B K RS 23 AR AR 4+
AT ST~ B A B0 A5 /N e ) AR 4 L A X 6 22
SRUBEE I AL, 76 R A 2 1 7 55 Y k) LA
Bij 1K 43 A 8K 75 2 5 i 56 45 S A 4 B S
Ty G H Y R A7 R R [ 0L 302
SRS EE | B0 46 PR HE /K 2 R I 45 0
AR, S, AR XA X R A SR
FH PS-MPT AU BT A 5 5 ABH ST

2 GRS

2.1 HEAKEFHEAKEZE

A R HE K AR i an & 2 BroR, E
FLZE TR, S1.,S2 Al S3 3R 56 (1 HE 7K AL 143 3 A
607,740 Al 1 024.5 mL, 4% S3 AYHE/K Bk >S2
RIHEK B >ST BHEK S EITE 23R b e £l
IR R T8 S B HE K, 0~7.5 h AYE
BN, = SR 2 =5, 7.5 h /5,82 1 4E
KEETFIG BT ST AYHEK BB e @ HL 12.5 h
J& S2.S1 MHEK s TRE , AR T 82,1 ik,
WL 12.5 h J5 S3 MHEK S ik TH0E g K
B

R AN [ InF B 9 HE 7K 2 28 A0 16 0, AT 2 i 1
= IR0 HE K S 3 i 3 R B 4 R Rl £k DA
3. S1EHr, — 43 ) 76 BH AR AT i) 3 2% L v
A 70 mL CaCl, ¥ GHE B S, HEK 3% 7E 2.25 h
IKFIGEAE 73. 2 mL/h, HOS BT R ; 176 F S2.S3

1200

10001

800

600 1

HezK & /ml

400 -

200

i FLR K /h
K2 kA 2k

Fig. 2 Curves of drainage
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Fig. 3 Curves of drainage rate

ZE AT LIA H,S1.S2 1S3 = ikE v, fa]
HEHRALTEA CaCl, W 55 5 B [RDRE X HE 7K 3%
BRI AR Ak HiT £ 7= A 132 B4 2 )« 3 R 9 A s 2 7
) 3 AL TE AL 27 15 T I K o s A it 28 3%



o541

KA A5 ¢ BHAI - T )L R o v A 27 [ 532 ) 14 i AT 5 31

B B £ 4 — YL K B B A — 1%
IR Y BE 5 T A 18 H — B (7] i P A v (] 3

FLATE AL S A TR, R 7K 338 1 i 2k D] 36 )
R 28 | FL3E — R A U 1 T 45 — IR R e
RHZAL A5 T P T 3 K i B P 3% 3 il

BB,

2.2 HRSH

S1.S2 A1 S3 s rfr, LU 1Y 22 1k ULIET 4, A E
Hnl UE Y, = 2 0 R A AR b R L HE K R
R EAL AL, ST k5 P i H 3 R 1k i £
g2, & DS KB BUS  fEEH 3,75 h 5
RFNEMH 0. 54 A, HF 28 =ik A0 ;S2 1S3
BRI F AR A il 4 B il £ B EE T IR
WP R W B, I PSS 7E 0~5 h
N B 3 B ik i 5 4 — 2, B3 HL 00 0h 7E BHAR 3 A
70 mL B[RV CaCl, ¥, PRI HA 3 %) A2 Ak il
LRI, AR K R e E R 2 h 5
K 0.3 A, F R, T S2 i, @S h )5
7RISR L B B9 CaCl, ¥ W, H 3 1 4
K, IFFE 9.5 h iK B IE(H 0. 58 A, HF =M B
FE X T S3 K5 G HL 12,5 h 5 78 ) 3 AL
HEABT CaCl, B, LRI ZIIG K JF7E 14.5 h
RFNEAE 0.57 A, I, =i ) e fLvE
A CaCl, ¥ 0 5% 5 R ASTR] B I i 2t 3R R A
AR AS AT =X, TR e s e s 3 3 i I 7 R 1
P B 22 Ak

0 5 0 15 20 25
i K /h
K4 st 2

Fig. 4 Curves of current
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Fig. 5 Change of soil settlement at each measuring point
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Fig. 6 Distributions of penetration resistance of the sample
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