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Studies of sleeve-valve-pipe grouting technique
and its effect on soil reinforcement

WU Shun-chuan, JIN Ai-bing, GAO Yong-tao
(School of Civil and Environmental Engineering, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: As an effective method of rock-soil reinforcement, the grouting technique has been widely used in civil engineering and
well practiced; but the theoretical study is seldom concerned. In order to study the mechanism of soil reinforcement by pressure
grouting, this paper, on the basis of brief analysis of the principle of sleeve-valve-grouting and grouting mechanism types, adopts a
program of Particle Flow Code to simulate the effect of soil mass reinforcement under different grouting pressures in a single hole.
With the increment of grouting pressures, the soil becomes denser; and with the increment of tensile stress in soil, the crack-induced
grouting effect results, especially the special replacement ratio becomes great in soils surrounding the grouting hole. At the same time,
the procedures of grouting slurry spreading, soil masses compacting and induced split grouting effect are also simulated. The results
of simulation have also been verified by an in-situ grouting test. The technique of the sleeve-valve-pipe grouting has been
theoretically proved to be a feasible method to reinforce soil masses.
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Fig.1 Sketch map of principle and structure of
sleeve-valve-pipe
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Fig.2 Sketch map of fluid-solid-coupling calculations
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Table 1 Physico-mechanical parameters of soils

w %  y/kN-m? e I I 102/ MPa' Eg/MPa  c/kPa  ¢/(°) FE¥L /K v/m-s’
29 19.0 0.69 13.1 0.77 0.34 5.5 15 26 4~6 136.5
R2 BUEEMELSHE
Table 2 Basic parameters of numerical simulation
AR /m B/RR/ m JE 1 25 SRV 1) S A/ N m! UKL EL s bond /N n_bond /N
0.2 0.1 0.1 1.3%x10° 1 4%10° 2X10°

42 THEERERTR

T ARE ARG S A

(D) FRALAAE R 50 2 R IR R«
BERIAE B LI AT R 1009000 1.0, 2.0,
3.0 MPa I [ AR SO ROR

(2) ZALEAE FIE S 3 AR ROR B

TEZFLER ST, HRIET) 2.0 MPa i, Rif
JIEIERS L ARP= A P50

5 VERBALE Ry

5.1 AL TR E S E R R I
(1) ¥¥EHKIES) 1.0 MPa b



1356 b +

2007 4F

B 25 K], T ABURLAH BAE 2R
Aifr), AR G R AR AR
I AT PR AL 1.0 m, 1ZVEH AN AR5
REFEARANZ I s TR E RN, Ak
U A S e e [ P R R I N g, (R
HILES R4 4%

T ARFUBR AR A R, e R AR
T ARFLBRER SN, B AR T A AR
AR A A R e

(2) ¥ EHKETJ] 2.0 MPa I}

TR SR S R AR 1.5~2.0 m, Jf
HEL B B B AR, g e A (1.5~3.0 m)
() L AARORL 2 0] JRi i P AR BN 7, AHBIN RN,
A CVIR TAR IR SRR, FEAA = AR B 2
BN o

LB AR AR R B I TR S B SR 2R
N, JGHRESE AU 1.0 m 4230 B A A 4
SO R i Kk 16 %, B 4 A4R25 ) B ik
6 %; 1M 1.5 m LAAPCEE 448~ E, T ARFLBRAR L
FEEH THEREHERNG R, —&DNT 4 %.

Bl 3 g AN [ W ] Py L AARORE x 7 i) B AR R
AR . ERALEE 1 maEN, CFEK
NARRIE 2.8 %, 4 m Ju R N7 K N AR R AL
0.1 %, Btk A TARBURL RO AR T -2 A e
AL 1 m JEE N

ANFIEISEREI R x 7 Y ARk i R i 2k
KW (B4, ST, R R
[ 28 N IR . A8 T m I, x D5 Al RN 2
1 MPa; 14220 4 m i, x J5 15 KA. JJ2 0.55 MPa.

28 |
24 |
20 F
x
16
5
ﬁ( 12 }
= Im WEIyE
0.8 | 2 m M IE
" 3 m MEIYEH]
4 m W ye
L
0.88 0.92 0.96 1.00 1.04

IS /1000 25

B3 0 L P A x AR R AR AL 2R
GEFES 2.0 MPa)
Fig.3 Strain rate curve of particles in different monitoring
zones (grouting pressure 2.0 MPa)
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monitoring zones (grouting pressure of 2.0 MPa)
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Table 3 Testing results of Rayleigh wave speed in soil
subjected to different pressures
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