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Study on grouting simulating experiment in sandy gravels

YANG Ping*, TANG Yi-qun', PENG Zhen-bin?>, CHEN An?
(1. Department of Geotechnical Engineering, Tongji University, Shanghai 200092, China; 2. Institute of Geology & Environmental

Engineering, Central South University, Changsha 410083, China)
Abstract: By the grouting simulation test in sandy gravels, the influences of grouting pressure p, grouting time t, water cement
ratio m, permeability coefficient k, porosity n upon grout diffusion radius R, concretion strength P and their correlation were
analyzed. It was shown that R increased with the increasing of p, t, m and k. Distinct influencing factor on grout diffusion radius

R was p and k, but the influences of t and m was small. Strength P of grouted gravels increased with the increasing p, t, n, and

decreased with the decreasing of m. By regressing test data with computer, the theoretical relation was educed.
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Fig. 1 Grouting test
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Fig. 2 The principle of experimental grouting
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Tablel Values of experimental factors in the first set of test

Bl # 1 2 3 4 5 6 7

HZ53E R B ki (em -+ sT) 0.098 0.108 0.116 0.141 0.162 0.195 0.234

¥R J) pIMPa 0.04 0.08 0.12 0.16 0.20 0.24 0.28

WKL m 0.6 0.8 1.0 1.2 1.4 1.6 1.8
2

Table2 Values of experimental factors in the second set of test

Al E 1 2 3 4 5 6 7
Hh 29535 R B KI(cm « s ™) 0.101 0.112 0.118 0.134 0.165 0.203 0.207
TESE I ) pIMPa 0.06 0.10 0.14 0.18 0.22 0.26 0.30
WKL m 0.5 0.7 0.9 1.1 1.3 15 1.7
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Table 3 Table of uniform design U (7%)
W5 a1 K% 2 K% 3 %= 4
1 1 3 5 7
2 2 6 2 6
3 3 1 7 5
4 4 4 4 4
5 5 7 1 3
6 6 2 6 2
7 7 5 3 1
4 u; (7
Table 4 Utilization table of uniform design U (7*)
B EA W H R #5 % D
2 1 3 0.1582
3 2 3 4 0.2132
5
Table 5 Plan of the first set of test
Wi SRS
5 BB ZHU(Cm - s ) VEJJE J1/MPa KK
1 0.116 (3) 0.2 (5 1.8 (7)
2 0.195 (6) 0.08 (2) 1.6 (6)
3 0.098 (1) 0.28 (7) 1.4 (5)
4 0.141 (4) 0.16 (4) 1.2 (4)
5 0.234 (7) 0.04 (1) 1.0 (3
6 0.108 (2) 0.24 (6) 0.8 (2
7 0.162 (5) 0.12 (3) 0.6 (D
6
Table 6 Plan of the second set of test
i A
3% Z8(cm » s Y) 3K J1/MPa JKIK B
8 0.118 (3) 0.22 (5) 1.7 (D
9 0.203 (6) 0.10 (2) 1.5 (6)
10 0.101 (1) 0.30 (7) 1.3 (5)
11 0.134 (4) 0.18 (4) 1.1 (4)
12 0.207 (7) 0.06 (1) 0.9 (3
13 0.112 (2) 0.26 (6) 0.7 (2
14 0.165 (5) 0.14 (2) 0.5 (5)
4
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Fig. 3 Grouted gravel
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Table 7 Results of the first set of test
- o BIERK HRIES HEIR T [A] . LI = i e X WG
LS /cm s Y) IMPa Is AKEL 1% Jem IMPa
1 0.116 0.2 220 1.8 31.1 47 2.43
2 0.195 0.08 167 1.6 334 35 2.13
3 0.098 0.28 178 14 40.2 42 247
4 0.141 0.16 175 1.2 37.2 41 5.89
5 0.234 0.04 163 1.0 29.7 28 5.35
6 0.108 0.24 180 0.8 36.9 41 9.97
7 0.162 0.12 172 0.6 39.5 33 11.70
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Table 8 Results of the second set of test
. BIERK WD) VESR IR A) LB YR 3K e
(=7 E 7] f N3
BT I(cm s /MPa Is KA 1% /cm /MPa
8 0.118 0.22 261 1.7 28.8 51 243
9 0.203 0.1 169 15 31.4 39 2.35
10 0.101 0.3 164 1.3 39.4 43 6.21
11 0.134 0.18 190 1.1 34,5 43 7.12
12 0.207 0.06 160 0.9 38.6 26 6.84
13 0.112 0.26 176 0.7 34.7 42 10.40
14 0.165 0.14 170 0.5 335 36 12.30
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