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EXPERIMENTAL STUDY OF ANTI-WASHOUT PROPERTY AND GELLING
PERFORMANCE OF FAST-GELLING GROUT

YUAN Jinggiang® CHEN Weizhong® > TAN Xianjun® ZHENG Penggiang® YU Jianxin®
(1. Sate Key Laboratory of Geomechanics and Geotechnical Engineering Institute of Rock and Soil Mechanics Chinese Academy of
Sciences Wuhan Hubel 430071 China 2. Geotechnical and Sructural Engineering Research Center Shandong University Jinan
Shandong 250061 China)

Abstract Grouting technique is widely used to control the water inrush hazards and increase the strength in
tunneling and underground engineering. Therefore the anti-washout property of grout under the flowing water
condition is the key factor that determines the grouting effect. In order to evaluate the anti-washout property and
the gelling performance of the fast-gelling grout a specific test apparatus was designed to ssimulate the vital
process of the grout being flushed by the flowing water before gelled. With thisdevice a series tests were carried
out by controlling the velocity of water flow and the mixing proportion of grout. The grout retention ratio(GRR)
index was proposed to evaluate the anti-washout property quantitatively. The test results showed that the grout of
cement-sodium silicate achieved alarge grout retention ratio when the water flow velocity was small  however the
grout retention ratio decreased significantly with the increasing of the velocity of water flow. The GRR of the grout
of cement-sodium silicate was influenced by the mass ratio of water to cement and the volume ratio of cement to
sodium silicate of the grout. The modified polyurethane grout had alarger GRR under the fast water flow condition
and the g&l was more compact which meant that the modified polyurethane grout had the better anti-washout
property and the gelling performance. According to the different anti-washout property and gelling performance of
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grout amethod of choosing grout materials reasonably to dealing with the water inrush was proposed.

Key words underground engineering treatment of water inrush  fast-gelling grout  anti-washout property  gelling
performance grout retention ratio
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Fig.1 Sketch of anti-washout property test apparatus
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Tablel Parameters of modified polyurethane grout!®
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Table2 Results of anti-washout property test on grout of
cement-sodium silicate
vi(m-s 9 wic cis GRRI% §
@
1 0.2 0.8 1 86.2 )
2 0.2 0.8 2 94.1
3 0.2 0.8 3 97.9
4 0.2 1.0 1 67.3 0 . . . '
0.2 03 0.4 05 06
5 0.2 1.0 2 789 I(m-s?Y
6 0.2 1.0 3 96.0 (HWC=10
7 0.2 1.2 1 332
8 0.2 1.2 2 86.2
9 0.2 1.2 3 94.4
L
10 0.4 0.8 1 322 g
11 0.4 0.8 2 70.2 ©
12 0.4 0.8 3 73.0
13 0.4 1.0 1 18.6
0 1 1 1 1
14 0.4 1.0 2 452 0.2 03 0.4 05 0.6
- 1
15 0.4 10 3 402 fm-s7)
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17 04 12 2 478 Fig.2 Experimental curves of GRR under different water
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Fig.3 Experimental curves of GRR under different ratios of
water to cement
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Table3 Statistical results of GRR under different C/Svalues
GRR/%
cls
1 86.2 47 294 29.3
2 94.1 9.3 53.3 30.8
3 97.9 10.2 52.8 37.2
[21]
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Table4 Results of anti-washout property test on modified
polyurethane grout
vim-s Y A B GRR/%
1 0.2 1 99.6
2 0.4 1 98.0
3 0.6 1 90.7
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Fig.4 Morphology of the grout of cement-sodium silicate in
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the water flow channel
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Fig.5 Thicknessdistribution of the grout of cement-sodium
silicate gel in the direction of water flow(v=0.2 m/s)

0.6 m/s

0.2m/s

6
Fig.6 Morphology of modified polyurethane grout in the
water flow channel
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Thickness distribution of modified polyurethane grout
gel in the direction of water flow(v= 0.2 n/s)
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