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Abstract: Grouting sealing technology in multi-branch horizontal wells has been widely used in the water hazard control

of mining wells. However, the quantitative characterization method for diffusion range of grouting in the deep formation

is lack of research, therefore references for space and buried depth of multi-branch horizontal wells are inadequate.

Aiming at seepage grouting technology for multi-branch horizontal wells and considering the anisotropic permeability,

two phase flow of cement grouting and porous water, a numerical diffusion model for seepage grouting and a theoretical

model for simplified diffusion radius are built in this paper, and the numerical simulations on the seepage grouting are

conducted combining with actual engineering cases. The results show that the seepage diffusion area in anisotropic

formations tends to be ellipse. The major axis of ellipse is along the bedding plane which has a larger permeability,

while the minor axis is perpendicular to the bedding plane. These researches provide some references for the design of

space and buried depth of multi-branch horizontal wells and key parameters optimization for seepage grouting.
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Fig.1 Sketch of grouting borehole and diffusion area
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Table 1 Diffusion radius of grouting for 24-hours in isotropic formation

G L BER/, WE¥EEN/ KR MR BB FR ORI ECEE WY B EE xR/
D MPa A/ m? (ER A %)/ m )/ m %
1 0.01 10 15 1.3 45.46 38.8 38.0 1.96
2 0.03 10 15 1.3 49.75 23.2 23.0 0.87
3 0.05 10 15 1.3 51.85 18.28 18.16 0.66
4 0.03 1 15 1.3 6.4 7.88 8.0 2.03
5 0.03 5 15 1.3 26.33 16.78 16.7 0.40
6 0.03 1 12.5 1.3 5.18 7.28 7.40 0.48
7 0.03 1 10 1.3 4.22 6.48 6.68 0.13
8 0.03 1 15 1.2 5.16 7.28 7.38 1.54
9 0.03 1 15 1.4 7.12 8.57 8.68 1.17
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Fig.3 Change law of pore pressure and pore water saturation with time in the process of cement grouting
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Table 2 Diffusion radius after 24-hour grouting in anisotropic formation

e L KFBIBER/D, HERIET/ KR H BARESB B RBOKFHCE RO ECE xR 2/
B ER/D - MPa Fitidit/m* BREUEAR)/m (BB )/m %
1 0.03 100.1 15 1.3 47.75 75.4 71.17 5.94
2 0.05 1001 15 1.3 52.15 59.4 57.61 3.10
3 0.07 100.1 15 1.3 55.45 52.7 50.21 4.96
4 0.05 10.0.1 15 1.3 6.5 22.7 20.32 11.71
5 0.05 25.1 15 1.3 29.5 324 30.63 5.78
6 0.05 100.1 12.5 1.3 4415 55.7 53.01 5.07
7 0.05 100.1 10 1.3 36.50 51.4 48.19 6.66
8 0.05 100,1 15 1.2 41.65 52.5 51.48 2.0
9 0.05 1001 15 1.4 63.04 64.2 63.34 1.4
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Fig.4 Saturation distribution around the borehole

when grouting in anisotropic formation
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