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Abstract

Aiming at the problem of large amount of water accumulation in the mining airspace under the ac-
tion of crossflow in deep coal seam mining, a mine in the west is taken as the research object, and
the formation mechanism of gob water accumulation under the synergistic action of multiple
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aquifers is systematically revealed through the combination of hydrogeological investigation and
numerical simulation. The study shows that: the mining fissures formed by coal seam mining firstly
communicate with the Jurassic aquifer, making it become the main water filling source and continue
to enhance the dominant role; the water level of the middle Jurassic aquifer drops to form a ground-
water descent funnel centered on the gob water accumulation, resulting in the increase of the dif-
ference in the water pressure between the waterlogged area and the Cretaceous aquifer; the mining
fissures are superimposed on the tectonic fissure zones to form a vertical crossflow recharge chan-
nel for the Cretaceous aquifer to cross over weakly permeable layers, prompting the Cretaceous
water to become a water recharge channel, which will lead to the formation of the water from the
Cretaceous aquifer. The combination of the mining fissure and the innate tectonic fissure zone
formed a vertical crossflow recharge channel of the Cretaceous aquifer through the weakly perme-
able layer, which prompted the Cretaceous water to become an indirect recharge source of the min-
ing area. The research results provide theoretical support for the prevention and control of water
hazards and safe mining in similar mines in the western region.
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Figure 1. Schematic topography of a mining area
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Figure 2. Hydrogeologic profile of a mine site
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Figure 3. Changes in the water level of the cretaceous aquifer and the total water influx in the mine under mining conditions
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Figure 4. Changes in the water level of the Jurassic aquifer and the total water influx in the mine under mining conditions
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Figure 5. Three-dimensional view of the study area model
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Table 1. Statistical table of hydrogeological parameters of aquiclude

F 1 RKBKCH RS HgEITR

BIERBY X G KBS 2 H(mid) 6755 R 7K (1/m)
1 0.0001 0.000002 0.0008
2 0.0002 0.000004 0.0009
3 0.0002 0.000004 0.0009
4 0.0003 0.000006 0.001
5 0.0005 0.00001 0.0007
6 0.0006 0.000012 0.0007
7 0.0005 0.00001 0.0007
8 0.0035 0.000117 0.0006
9 0.002 0.000067 0.00055
10 0.001 0.000033 0.0005
11 0.0045 0.00015 0.00045
12 0.004 0.00008 0.00043
13 0.003 0.00006 0.0004
14 0.0005 0.00001 0.0004
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Figure 7. Schematic diagram of aquifer overflow
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Figure 8. Schematic diagram of the extent of transboundary flow
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Table 2. Calculation table of crossflow volumes from 2023 to 2024
< 2.2023~2024 FHRETTER

B KCkE XM RKZEE FKEREABIE  pANERE RIHRRE  SKE

M ke Amim AWM ELim REKimid)  Qi(mih) Qi) (mdh)
1 35323 1505464  97.62 9.00E-05 20.43

D23 ama1 3058200 10161 4.50E-05 18.69 48.49 487.07
3 32019 2048236  89.94 3.00E-05 9.37
1 37146 1505464  97.62 9.00E-05 21.37

0% 2 3341 3058200 10161 4.50E-05 18.93 50.08 516.75
3 33176 204823  89.94 3.00E-05 9.44
1 37896 1505464  97.62 9.00E-05 2168

22 m3ds 3058200 10161 4.50E-05 18.76 50.86 574.57
3 33594 2048236  89.94 3.00E-05 9.56
1 38321 1505464  97.62 9.00E-05 21.76

W22 34593 3058200 10161 4.50E-05 19.18 51.27 576.63
3 33676 204823  89.94 3.00E-05 9.53
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Table 3. Calculation table of Jurassic lateral recharge from 2023 to 2024

% 3.2023~2024 F4R T ZMEAMAETTESR

i A MURAS KT KETEBER  KMRAEQ Y RAARR
il ZE AHi/m L Ai/m? # Ki (m/d) (m%h) 755 (mh)
i 315.19 718787.92 0.035 259,57

2023 ® 193.24 799877.76 0.018 65.12

10 % 280.05 652335.26 0.012 63.07 44109
1k 192.45 893386.37 0.012 53.33
i 319.21  718,787.92 0.037 277.90

2023 195.64  799,877.76 0.018 65.93

1o 7% 29371  652,335.26 0.012 66.14 46419
1k 19563  893,386.37 0.012 54.21
i 32844  718,787.92 0.038 293.67

o024 203.94  799,877.76 0.0235 89.73

1o % 298.60  652,335.26 0.015 84.08 °28.09
1t 201.91  893,386.37 0.013 60.62
i 328.39  718,787.92 0.038 293.62

2024 T 20417 799,877.76 0.0235 89.83

14110 % 299.67 652,335.26 0.015 84.36 52873
1t 202.94  893,386.37 0.013 60.93
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T I BRI B AR B R B KRN [ b 45 B AR A AL HEAT 2 A, B AESCER B REE I R) RS 2 4
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TR G R BRALBR B /K 2 S M B I 2 45 ), B BRI SKAE ST, T2 RS KZE AR 555
IKIZRHRG, BRI AN 2 A BIE REH L), HAMA B BT AR

Table 4. Flow rate and error statistics for each component

=4 BERMORERRERT

IS 8] TR E(MYN) R RN RNME E(m¥h) KAEFUKE(M? /h) R
2023/1/10 48.49 434.02 487.07 0.94%
2023/7/10 50.08 462.19 516.75 0.87%
2024/1/10 50.86 519.12 574.57 0.80%
2024/4/10 51.02 521.41 576.63 0.73%

XEANRII [H] BOBAT R PR % 28 5 K2 U R Ab s B B R S BUKR BT IR Z 0 A ke 4, P35 b2 B2 A
SH I RK BRI S ERERRORE <1%), HEEETIHRKERABR, s S5k /004
EWAEANIIR, H & ZMAETH KR, HikZdH 0.94%% 2 0.73%, Bt IEEB AT 1
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