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Sealing model of grouting sealing using non-water reaction slurries

FU Ping, ZHAO Wei-quan, ZHANG Jin-jie
(China Institute of Water Resources and Hydropower Research, Beijing 100038, China)

Abstract: Grouting is the important technical means to solve the leakage problem, and the grouting material is the core of
sealing technology. The slurries which do not react with water are generally used, such as cement slurry, cement paste slurry,
quick-setting paste slurry, hot asphalt and low-thermal asphalt. A flow-water sealing model with a single channel macro-pore
for the grouting material which does not react with water is established, based on the rheological properties of grouting slurry,
diffusion in the macro-pore, sealing mechanism and grouting parameters. And then the sealing effect and efficiency of different

slurries for the stratum with different flow velocities and gap-openings are simulated and calculated. The results can be used in

the choice of the grouting slurries which do not react with water for the sealing engineering.
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Fig. 1 Diffusion mode of slurries in macro pore (crack)
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Fig. 2 Flow scouring of slurry accumulation body at free diffusion

stage
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Table 1 Dip angles of slurry accumulation body corresponding to

yield strength values 7 of slurry under water
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Fig. 5 Influences of all factors on sealing effect and efficiency
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Fig. 6 Sealing effect of different slurries in different formations

L6 FIMT AR AN RESARER T2 TP
OEVUENR I, AT I e E N, AR
PR SR DL, B & AR TSR T
J7 AT R IORCR o A E R S5 TT E (K8 Rt 2=+ (50
mm), 0.5 1 KIHKBEIEA/KGTEL N T 0.2 m/s
(I I RESR M AR (105 T K Ve A /K




%8

FEF, SE ARK RN AR I BT ST 1515

J£ 0.3 m/s ZeAq (FSRIRIESR , AR RHGETT A 1) 3 7K g 7
FAIRE G /KL 0.45 /s ZeA7 (MR IR ESR . /KRG
TR BEFT R HLABDE /KGR 0.85 m/s AT )b
IRHESR , PR3 7 AN R 7 1 A /K R T 1.0 /s
(ISR HEK o

5 4 it

A SCRR AR K B N B S 30 4 PR 8 P 5
By HOT L BRI LSS5, T HF
R, AT TR TE KA 2 1 Bl K 3 TR
R, FEHAT TN P BUE R, S R e E SR
RO e PR 2 AT T U T, R IR HESR
T RH IS S AT T R T o

1) AR F7 P A S5, 7R BBE SR R A
ARG R GIERE -, A5 T R
PRRSE M phRR e, DARCRIEI ) 24 1 B AR br bl
I ISR AR, St T RESR IR IR Y, 4k it g
T AN R, AIREARFEZE . AR
IFi) 25 8 (1) B U R R T SR AT R 5

() BB HERR AR R HE AR, vt T — sk
(R A A2 1 PRI B Y, It T AH Y. () SR
MR A BT 45 A UE G TR, A 15° ~
20° WA IRECRAT RAFIG FIERUERE, RIS TIA)
AT D) I FE Y KT 50 Pa

(3D 5% Wi BE HE3 U T 25 5 i DS 32 EA T T B0k
N7, EEREY], EMUKRRERZE (<0.5m/s), ¥
RSO BE e DRl f-i5e K, LA SR I BV Re b,
MAEEK IR (505 m/s), 7K FE (K52 K 1
K, HIOFBRITEE

(AR H RS IR E S TP 22 K 1 (R 2 0347
TR, A AT LB R L) T (50 mmD),
0.5 1 1 /KIFMBTE S /KAHE DN T 0.2 mv/s [FE4
HEIR, RYEHERE M @ KB R BE A K IR 0.3
nvs ZeA RSB HESR . ZKRHSE I R IR 18 K Ve R
EA/KEE 0.45 mys 224 IEIRHER., KBETT K&
(P BT S LT A /K IR 0.85 mvs Ao A7 (13 T e
W, ORI T AV 15 & S /K OE KT 1.0 m/s
xR HER -

SE K-

(1] B DA KAL RO B2 Sl K SR e R AW
[D]. dbxt: P EKFKEE2ERE, 2012, (ZHAO Wei-quan.
Research and application of grouting technology for water

blocking of macro pore (Crack) formation[D]. Beijing: China

Institute of Water Resources and Hydropower Research, 2012.

(in Chinese))

[2] B4, MY, BIRAR, 55 HIREERM B AC-M S 1A
RE NI B HEA, 2002, 84): 11 - 15. (ZHAO
Wei-quan, ZHENG Ya-ping, YANG Xiao-dong, et al.
Research and application of grouting Material AC-MSJ[J].
Technique of Seepage Control, 2002, 8(4): 11 - 15. (in
Chinese))

B1 #F P, B D4, ke, & KIS ERESR AR ITT].
KA K B3 AR, 2004, 35(4): 85 - 87. (FU Ping, ZHAO
Wei-quan, ZHANG Quan-jie, et al. The research of the
rapid-setting material for grouting based on the cement[J].
Water Resources and Hydropower Engineering, 2004, 35(4):
85 - 87. (in Chinese))

[4] 75 P, dkEE, B D4, A BB REORWIIUS NI
KRR HLHEA, 2005, 36(1): 63 - 66. (FU Ping, ZHANG
Jin-jie, ZHAO Wei-quan, et al. Practice and study of
technique for quick coagulating paste-slurry[J]. Water
Resources and Hydropower Engineering, 2005, 36(1): 63 -
66. (in Chinese))

[5] e, Fwike, 2050%. BBk BEIE v K K 30 75
BESE TR, A 0o S TR, 2004, 23(HE T 2): 5200
- 5206. (NI Chin-kuan, WEN Zhen-xiang, JI Jia-hong. Hot
bitumen grouting to reduce inflow in new yungchaug
tunnel[J]. Chinese Journal of Rock Mechanics and
Engineering, 2004, 23(S2): 5200 - 5206. (in Chinese))

[6] DEANS G. Lukajic Use of asphalt in treatment of dam
foundation leakage: Stewartville Dam[M]. Denver: ASCE
Spring Convention, 1985.

(71 B D4, k2, £F 7, & S i RER R s T
[7]. BB A AR, 2011(9): 43 - 46. (ZHAO Wei-quan,
ZHANG Quan-jie, FU Ping, et al. Test study on hot modified
asphalt grouts for water leakage control[J]. Railway
Construction Technology, 2011(9): 43 - 46. (in Chinese))

8] #F 1, £ FF, BRAKR. KHIE RERE BRI,
KRR, 2013, 44(12): 63 - 69. (FU Ping, WANG
Chun, YANG Xiao-dong. Study on technology of
leakage-blocking with low thermal asphalt[J]. Water
Resources and Hydropower Engineering, 2013, 44(12): 63 -
69. (in Chinese))

[9] BAKER C. Comments on paper rock stabilization in rock
mechanics[R]. Muler: Springer Verlag NY, 1974.

[10] X5EA. 2B R HOCPAR BT MK R K LR Bt
Bl2E e S0, dERT KR Ty okt , 1988, (LIU
Jia-cai. Study on diffusion radius of fracture grouting[M]/



1516 P

2015 4F

The Paper Collection of China Institute of Water Resources
and Hydropower Research. Beijing, China Water & Power
Press, 1988. (in Chinese))

[11] ERIKSSON M, STILLE H. Numerical calculations for
prediction of grout spread with account for filtration and
varying aperture[J]. Tunneling and Underground Space
Technology, 2000, 15(4): 353 - 364.

[12] HASSLER L, HAKANSSON U, STILLE H. Computer
simulated flow of grouting in jointed rock[J]. Tunneling &
Underground Space Technology, 1992, 7(4).

(13] AR, R PRVE S M Ve S P T VA K F 9T (D).
K& HMK~, 2005. (ZHENG Yu-hui. Research on grouts
and controllable method of grouting in rock mass of the
fissures[D]. Changchun: Jilin University, 2005. (in Chinese))

[14] Weedsm, PEHEAE, @ W S0 ERBKE RS BT,
1%, 2011, 32(6): 1659 - 1663. (ZHAN Kai-yu, SUI
Wang-hua, GAO Yue. A model for grouting into single
fracture with flowing water[J]. Rock and Soil Mechanics,
2011, 32(6): 1659 - 1663. (in Chinese))

(15] W4, T BRAER TR RS s) 4&F].
R 2R BARBIARR), 2006, 26(9): 1534 - 1537. (XIE
Li-quan, Yu Yu-zhen. Incipient motion of riverbank sand
subject to seepage[J]. Journal of Tsinghua University

(Science and Technology), 2006 26(9): 1534 - 1537. (in

Chinese))

[16] J7idtHi, K, SOKE. LB AREEVIIUNE SRR
N2 S TRE AR, 2007, 3(2): 343 - 349. (FANG
Jian-rui, ZHU He-hua, CAI Yong-chang. Advancement and
methods of the slope stability research[J]. Chinese Journal of
Underground Space and Engineering, 2007, 3(2): 343 - 349.
(in Chinese))

[17] DL/T5148—2012 /K TS /KIe RER It THABVE[S].
2012. (DL/T5148—2012 Specification for cement grouting
construction of hydraulic structures[S]. 2012. (in Chinese))

(18] #F 1. ZRBA MK B HESR RCR VPO S B BT D).
JE 5t R EUK AR R 2E BT SEBE, 2010. (FU Ping. The
research of evaluating the effect of cement grouting and
simulating the grouting in fracture rock[D]. Beijing: China
Institute of Water Resources and Hydropower Research, 2010.
(in Chinese))

[19] ISH-SHALOM M, GREENBERG S A. The rheology of fresh
Portland cement pastes[C]// Proceedings of the 4th
International Symposium Chemistry Cement. Washington,
1960: 721 - 726.

[20] BUSCZE. BT SRR I AR 1R K A SR B e A RO Y
U] AR %5 TR, 2005, 24(15): 2709 - 2714,
(RUAN Wen-jun. Spreading model of grouting in rock mass
fissures based on time-dependent behavior of viscosity of
cement-based grouts[J]. Chinese Journal of Rock Mechanics

and Engineering, 2005, 24(15): 2709 - 2714. (in Chinese))



