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RESEARCH AND APPLICATION OF PENETRATION RADIUS CALCULATION
METHOD FOR PERMEATION GROUTING

Qian Ziwei Jiang Zhenquan Cao Liwen

( School of Resources and Earth Science China University of Mining and Technology Xuzhou 221116 China)

Abstract: In order to solve the problem which permeation radius calculation formula was rare and its application was
relatively poor in engineering practice on the basis of the related assumptions according to Darcy fixed—rate new
formula of penetration radius was derived. In the derivation the grouting holes were divided into the ones crossing
and not crossing the rock stratum the angle between the grouting hole and grouting rock stratum and the viscosity
time-varying of the slurry were taken into comprehensive consideration. The formula was applied for the first time to a
coal mine in Ningxia the formula had a good practical value through the engineering practice test. This research may
be a reference to permeation grouting design and quality evaluation.
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Fig. 1 Slurry diffusion model of grouting holes
without crossing the rock stratum
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Fig. 2 Slurry diffusion model of grouting holes crossing the rock
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Fig.5 Test grouting holes layout diagram
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Table 1 The basic parameters of test grouting holes
0,/ 0,/ k/ '/ 1/ ho ! H/ ro/ t/
-1 3 B
(°) (°) (emes™") cm’ cm cm cm cm s
S1 85 85 0. 000 26 11 320 000 1897.2 45 000 140 000 3.8 3300 26.303
S2 85 85 0. 000 26 10 256 000 1897.2 45 000 140 000 3.8 2 200 19. 546
S3 85 85 0. 000 26 11 542 000 1897.2 45 000 140 000 3.8 3 000 23.650
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Table 2 Basic parameters of grouting holes and calculation of permeation radius

6,/ 0,/ k/ 0/ 1% hy/ H/ ry/ t/ r/
(°) (°) (emes™") cm’® cm cm cm cm s P cm
4 85 85 0.000 26 11000 000 1897.2 45 000 140 000 3.8 3 000 23.65 122.6
5 85 85 0.00026 11800 000 1897.2 45000 140 000 3.8 2 800 22.26 94.2
6 85 85 0.000 26 10 600 000 1 897.2 45000 140 000 3.8 2 300 19. 88 101.9
7 85 85 0.000 26 10 400 000 1 897.2 45000 140 000 3.8 2 300 19. 88 108. 5
8 85 85 0.00026 11400000 1897.2 45000 140 000 3.8 2 800 22.26 105.5
9 85 85 0.00026 10945000 1897.2 45000 140 000 3.8 2 400 20.25 99.2
10 85 85 0. 000 26 7200000 1897.2 45000 140 000 3.8 1 400 17.94 99.5
11 85 85 0. 000 26 6800 000 1897.2 45000 140 000 3.8 1 300 17. 80 96. 6
12 85 85 0. 000 26 8054200 1897.2 45000 140 000 3.8 1 600 18.23 101.2
13 85 85 0. 000 26 8 000 000 1897.2 45000 140 000 3.8 1 620 18. 26 107.2
14 85 85 0. 000 26 9021030 1897.2 45000 140 000 3.8 1 960 18.91 121. 1
15 85 85 0. 000 26 6045200 1897.2 45000 140 000 3.8 1 100 17.51 87.0
16 85 85 0. 000 26 9000 000 1897.2 45000 140 000 3.8 2 000 19. 00 128. 8
17 85 85 0. 000 26 7500 000 1897.2 45000 140 000 3.8 1 500 18.08 106. 4
18 85 85 0. 000 26 6800 000 1897.2 45000 140 000 3.8 1 300 17. 80 96. 6
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