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Experimental study on plugging effect of different grouting materials for
water and sand leakage of tunnels

LIU Yong-chao' 2, YUAN Zhen-yu ', CHENG Xue-song', LI Gang?, ZHANG Tian-xing?, LI Qing-han'
(1. School of Civil Engineering and Architecture, Tianjin University, Tianjin 300072, China; 2. Tianjin Jiancheng Foundation Group Co.,

Ltd., Tianjin 300301, China)

Abstract: Water and sand leakage accidents often occur in shield tunnels, and grouting is the common emergency treatment
method. Because the underground environment is often dynamic water conditions, the grouting materials have high
requirements, which need to comprehensively consider the properties of grouting materials, such as setting time, dynamic water
retention rate and water plugging rate. Through the laboratory tests on six kinds of grouting materials: polymer materials,
marithan, double-grouting, reaction of two-component water polyurethane, paste slurry mixture with sodium silicate, and

polymer materials and double-liquid mixture, the plugging effect and mechanism of grouting materials are analyzed, and the

quantitative evaluation parameter, water plugging ratio, is put forward.

Key words: laboratory test; grouting material; plugging effect; plugging mechanism; water plugging ratio
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Fig. 1 Schematic diagram of overall structure and model box
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Table 2 Water plugging ratio of grouting materials

S i HEK L%

I MK K 3m K sm
153 TR KR Rk 384 31.7

LR L 57.5 43.0

X H 40.6 36.1

AN 100.0 —

BRI 442 —
15 TR K 85.0 —

NG MR K IERYLIZ ST
3.1 REMKR

B TR R MRHE K R S FEAR R, K
BT PERGERRE A BRI, (HR R a5
RN, KA RE T N8 i

TR HC: BT R 11 5 T A5 B /N T K R 3 B
BT B AE K BT, 6T - B 88T LT (3% T
RO, EARKIRIE T, AAEIIHEKBIR .

WK SR TG AR P K ARV, XU
RAES KGO N RS, R ME KRR
erhimaE, LS BRSO A B SR AE K R IR,
SR 1) R HERA

RENE: B TMREENTK, KM Eh ik
TR, IRGEIZHK, BT K DK ER L

BRI BRI S K BE N ARG 2 B
RO FPIE =M FE, =M XN 1K R
TREFEERUE I, X BRI S DRI RIS 1)
AR Z b WHEIRIR S XGRS, BRF W SKE
FRBAEGIGRK TR S, DB G KM

BT TR R . B & A R
NBE, BKGEERFRE, KRG R%EE AR
B, =X NIRRT A S ]



252 "+ T OB % M

2021 4E

3.2 AREMEEFRIIESHH

R4 6 PRI R B L P E AR, 456 BAk
RIGELR B, 15 6 MR sEIRLER L

T MR WK BIRFEAKIES. =)
TR : Ll 4 R K S %R T K, BE
WWIEN, G 2R AE B AR AR B IR S i —
XA T IS8 MR B Sk B i I AE A E,
BREEEA T

LHE. RN XPFAEIS A R, %
FESB/INT KIS, N RYAR TG V(e /KSR TH, £ =
XN B FF HN E ) R R AT K T A B 3 1 8
B ARIEE RS B BERRRIEANERD  Hukm
PRI I S 5 ] DR 4850 i, FrDAEA
IR B EROR, MR L K 5 R =
i 3,

- L
[ENS TN~ ERNTTRNSI
3 FEIMRHE R

Fig. 3 Plugging mechanism of different materials

71 5 RR SRR G E N XM T G BT i R
R, HTHRENRS TS 1K B =M H
AV BTZE, NE BTN T REFH
SR, A RERXRERB K E, =4t
TGRS BAEA A [A], KB R E AT EE T 0.9
m*/h /N T 29 0.14 m/h, SEKIGIES] T 2 85%,
BEAMR S SR ANENF IR RER AR . REABEN
JERIE SRR, B DI KR B BIRCIRAS . AR
56 7 Bt v A KRR B B Ul HR BRI AN
100%. LA _EPIMAARHEAIRES S T 8 it g
FRRCR, ATDUN TR R R R 2% .

gi bk, AT DUHE AN R ) 2R g% A7 B AT AR H
ANFHFHERAM R AT R, R4 B T TR
A LA L8 2 BN T K SR AT VB 5, Syl
B REMREMEL: AR B LI, R
WK BRI S KBEERNR A o+ 5K
FRVR & )4 3 TR T /K AR EAT W20 3 4

4 & i

AUNAT HEFFR SRR E,
FEXTE A TR, DA S ALK R
RIKBENE . BRI S KRS Y. B TS
SR HTR A5 6 oM RLIEAT B K AR R 6 T
. AERBGH S S HLEL ) 50T DK KR 5007 % LR
PR 458

(D) EASRIHIA I 6 Fii: 3 b kg, BEmaH
SRR S, TERKIEL R R, T Sk,

BRBORWIE ;520 T XU AR & RN AR
B3, R B P KSR AL TR G -

(2) 6 FAPRHFIERILEEAE, B Ao 2R 2 e
PARIRERHSOR J5 8 BE /N T7K AR KIH BN, BEEIK
WEEN, M EAETRHATESE; MmaTAE SR
BRI KB AW 0T SRR AP
MRFE LR T K, NN BIRA IR RN, 5
RIS, 2R ) BT AREEAT R MR 3%

(3) AKIBOR, FEKFUHEBR, BAFTETR™
H, MFEPPRRK LG, SRACREZE ; W] LAHE,
FESEPRIBIR TAE 2, ] CUE K RIS TR -

(4) B EBFEARKBARL, I SKBIEALE S
2H FSGTR A SR AE ARG h a3 K B A7 R v T WK
HIFEK BRI TG, 7T LAHENR H A TR
R R ORISR, IR S A HAR TAE XL
WA LT (B ROR

SE -

(11 2R, R, HEA. HIE TR KR HT T
[0]. #&J1%, 2009, 30(12): 3642 - 3648. (LI Li-ping, LI
Shu-cai, CUI Jin-sheng. Experimental research on chemical
grout for treating water inrush in rock mass[J]. Rock and Soil
Mechanics, 2009, 30(12): 3642 - 3648. (in Chinese))

(2] PR, IR PEIAEINERE S TREN 0 FE[D]. A
RJREE T K2, 2019. (ZHEN Ze-giang. Study on Grouting
Performance and Engineering Application of Water Glass
Material[D]. Taiyuan: Taiyuan University of Technology,
2019. (in Chinese))

3] KRR, H#EAE, Mz, K Ue- /KBS ORI I 7T
K RLFH (0] Bk 08 AR 24k, 1998, 15(4): 136 - 145.
(ZHANG Min-qing, HAN Zhong-cun, SHI Hong-feng.
Research and application of superfine cement and sodium
silicate mixed grout[J]. Journal of Railway Engineering
Society, 1998, 15(4): 136 - 145. (in Chinese))

(4] 5608, RRAL. B SRR K AR F 7 S
[0. &+ L2, 2010, 32(3): 375-380. (FENG
Zhi-gqiang, KANG Hong-pu. Development and application of
new waterproof grouting materials of polyurethane[J].
Chinese Journal of Geotechnical Engineering, 2010, 32(3):
375 - 380. (in Chinese))

(5] MlZede, thax 0, B B HRNESMERRIGHT ). A+
T F2 2% #)k, 2005, 27(2): 210-213. (HU An-bing, XU
Hui-wen, YANG Min. Experiments on new type of grout[J].
Chinese Journal of Geotechnical Engineering, 2005, 27(2):
210 - 213. (in Chinese))

(ke B4 1)



	2021增刊2封1.pdf
	0a增刊2前言1
	0b《岩土工程学报》第十三届编委会名单（2021年6期首次发布）z
	0c《岩土工程学报》征稿简则（2019年12月修订）
	0d2021年增刊2中目录
	0e2021年增刊2英目次
	01-0062
	02-0047
	03-0049
	04-0012
	05-0014
	06-0007
	07-0017
	08-0010
	09-0044
	10-0037
	11-0051
	12-0048
	13-0018
	14-0050
	15-0036
	16-0040
	17-0024
	18-0015
	19-0064
	20-0042
	21-0065
	22-0001
	23-0009
	24-0003
	25-0004
	26-0005
	27-0006
	28-0008
	29-0060
	30-0011
	31-0013
	32-0053
	33-0016
	34-0035
	35-0059
	36-0063
	37-0019
	38-0020
	39-0021
	40-0023
	41-0056
	42-0026
	43-0046
	44-0027
	45-0029
	46-0038
	47-0031
	48-0032
	49-0033
	50-0028
	51-0055
	52-0034z
	53-0039
	54-0054
	55-0041
	56-0043
	57-0045
	58-0022
	59-0002
	60-0058
	61-0030
	62-0052
	63-0025
	64-0061
	65-0057
	2021年增刊2封4



