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The experimental study of the grout quantity effect
of strength properties of coal sample

KONG Dezhong, YANG Shengli, ZHANG Jinwang, XU Wenbin
(Faculty of Resources and Safety Engineering, China University of Mining & Technology (Beijing), Beijing 100083, China)

Abstract The coal wall grouting reinforcement technique is an effective measure to prevent and con-
trol rib spalling, and its key procedure is the selection of grouting quantity. To overcome the difficulty in
choosing the reasonable grouting quantity, an experimental scheme “The fragmentized and broken coal
molded again with mixed slurry” has been designed. The uniaxial compressive and the wedge shear test
of coal sample with different proportion of grout has been performed by using the rock mechanics test-
ing machine. The study has shown that: the coal shows much less brittle failure because the grout in it
can continue the deformation of the coal sample; the uniaxial compressive strength and residual strength
of the coal sample can reach the maximum amount with an appropriate proportion of grout; the shear
strength of coal sample is increased because of the grout in it, which is shown as the phenomena that the
cohesion of coal sample is increased ,while the influence of friction is little. It has been concluded that
the research result can provide the theoretical foundation for the selection of grouting quantity.

Key words proportion of grout; coal sample; uniaxial compressive test; wedge shear test; coal wall
reinforcement
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Fig.1 The mould and specimen
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Fig.2 The uniaxial compression test sketch of coal sample
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Fig.3 The wedge shear test sketch of coal sample
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Fig.4 The stress-strain curve of coal sample with
different proportion of grout under the uniaxial compression
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Table 1 The test results of uniaxial compressive strength
of coal sample

S B W AR pempy  CRdUR
W 4is mRUmme KN MPa ﬁ%ﬁm’
5-1 4900 24.18 4.2
17 5-2 4900 30.88 6.3 5.30
5-3 4900 26.60 5.4
6-1 4900 31.85 6.5
14 6-2 4900 32.83 6.7 6.70
6-3 4900 33.81 6.9
7-1 4900 52.14 10.6
125 7-2 4900 57.82 11.8 10.90
7-3 4900 49,98 10.2
8-1 4900 51.66 10.4
11 8-2 4900 43.72 8.9 8.56
8-3 4900 42.14 8.6
9-1 4900 40.20 8.2
10 9-2 4900 41.16 8.4 8.13
9-3 4900 38.22 7.8
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Table 2 The test results of shear strength of coal sample

KW R WREEAY TR B T
LLE% () mm? WREMPa TERf)/MPa BYRY J3/MPa
45 4900 7.5 5.31 5.30
50 4900 6.5 4.18 4.98
v 60 4900 46 2.30 3.98
70 4900 2.7 0.93 2.54
45 4900 9.0 6.37 6.36
50 4900 7.0 450 5.36
1 60 4900 4.5 2.25 3.90
70 4900 3.8 1.30 3.57
45 4900 9.2 6.51 6.50
50 4900 7.9 5.08 6.05
12.5
60 4900 5.5 2.75 4.76
70 4900 3.9 1.34 3.66
45 4900 8.8 6.23 6.22
50 4900 6.55 421 5.02
H 60 4900 45 2.25 3.90
70 4900 3.1 1.06 2.91
45 4900 9.8 6.93 6.93
10 50 4900 6.6 4.24 5.05
60 4900 4.4 2.20 3.81
70 4900 2.9 0.99 2.72
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Table 3 The test results of cohesion and friction
of coal sample

HM L% 0l(°) c/MPa

17 31.79 2.226

14 29.64 2.742

12.5 28.77 3.090

11 32.09 2.353

10 27.38 2.157
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