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Abstract: The first and currently only Jurassic coal seam mining floor Baotashan sandstone water inrush and well flooding accident oc-
curred in the New Shanghai No. 1 Coal Mine in Shanghai Miao Mining Area, Inner Mongolia. This paper researched the water inrush risk
assessment method and prevention and control technology of the Baotashan sandstone in the Jurassic coal seam mining floor, which is

highly water-rich. Firstly, it is clear that the water inrush source of the "11.25" accident is the Baotashan sandstone aquifer in the lower part
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of the Jurassic Yan'an formation, and the water barrier between the coal seam and the floor Baotashan sandstone has the characteristics of
low strength, low softening coefficient and poor cementation, so it belongs to geological soft rock. Secondly, a water inrush evaluation sys-
tem was established using “aquifer thickness, aquifer water richness, aquifer permeability, aquifer water pressure and the effective thick-
ness of the 18 coal floor aquifer” as the main indicators, and the water inrush of the Baotashan sandstone aquifer was the dangerous zones
are divided into three types: safety zone (32.21%), threat zone (37.53%) and dangerous zone (30.26%), and the accuracy of the evaluation
model was verified through the “11.25” water inrush accident. Finally, combined with the engineering geological characteristics of the
floor aquifer, the method of “fault grouting to form a local restricted boundary+group hole water release” was used to prevent and control
Baotashan sandstone water inrush. It was set that “Water drainage begins until drilling site #1 exits work, the 2#, 3#, and 4# drilling fields
continue the water drainage work until 3# exits work, and the 2# and 4# drilling sites continue to drain water until the model is replenished
and balanced.” According to the specification, the maximum curtain permeability coefficient after grouting is 2x107> m/d, When the cur-
tain permeability coefficient after fault grouting is 2x107% — 2x10™° m/d, the drainage volume is 4.02x10™* m® — 3.478x10™* m®. The pro-
portion of safe areas in the mining area is 43.34%—67.37% respectively. Combining the grouting cost, drained water volume and safe area,
when the curtain permeability coefficient is not greater than 2x10* m/d, can effectively ensure the safety and technical and economic be-
nefits of the mine. The combined technology of fault grouting local restriction boundary+water drainage can effectively prevent and con-
trol sandstone water damage in Baotashan. The research work in this paper is of great significance and engineering practice value for the
prevention and control of floor water in the Jurassic Coalfield development in western China.

Key words: Baotashan sandstone; weakly cemented aquifer; three-dimensional groundwater model; risk assessment; water hazard pre-

vention
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Table 2 Boundary water recharge statistics

of Baotashan sandstone drainage water s/,

BIHOKBTBL  MERFDSAS  PUEDF20#5  ARESF2iLH

B Bt — 7079 2176 23882
B 5222 1599 2397
BB = 3039 1089 1441

42 FRAREI
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Table 3 Hydrology of Baotashan sandstone aquifer long ob-

servation hole drainage water pressure and safe water level
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fii/m  E/m JELE /m /MPa  fii/m
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6 B-44 1199.88 700.17 4.9971 26.87 3.38  861.39
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Fig.8 Three-dimensional numerical model of the mining area
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Fig.9 Generalization of numerical model boundary conditions
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Fig.10 Flow field distribution of Baotashan aquifer in stage 1 of water drainage
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Fig.11 Flow field distribution of Baotashan aquifer in stage 2 of water drainage
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Table 4 Simulated water level using local restricted boundary drainage technology
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2 B-4 1197.99 916.26 880.21 858.87 823.06 813.56
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7 B-45 1196.42 869.66 863.66 849.66 815.99 805.63
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9 H1 1196.89 852.06 862.6 847.36 813.11 803.21
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Table 5 Statistics of drainage of Baotashan Sandstone

FDSEHE/(m-d")  BEHUKE/10'm®  FDSH A E/10* m’
2x1072 402 70.15
2x107* 386 46.35
2x107 350.2 4.52
2x10°® 347.8 1.27
T 4314 113.65

®6 FREEEHRTERAITH

Table 6 Cost calculation under different infiltration effects

FD(:?}?)E / RO SAFRUOK ST BT 0
7 0 55100.4 551004
2x10°7 5055.194 48618 53673.19
2x107* 5055.194 44 566.5 49 621.69
2x10°° 5055.194 36220.5 41275.69
2x10°° 5055.194 35410.1 40465.29
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