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Abstract

Inresponse to the problems of strong water-bearing capacity, well-developed structural fractures and
high risk of water inrush in the C3I group of limestone aquifer at the bottom of the 13521 inner section
working face in the Gu Bei Coal Mine, a comprehensive management technology combining ground

XEGIF: A&ER, XRZE. by 13521 BB TR X SR &G F AR 0T 0). 51l A2, 2026, 14(3): 729-
738. DOI: 10.12677/me.2026.143073


https://www.hanspub.org/journal/me
https://doi.org/10.12677/me.2026.143073
https://doi.org/10.12677/me.2026.143073
https://www.hanspub.org/

BEm, XE5

regional exploration and high-pressure grouting through boreholes was adopted to carry out ad-
vanced transformation of the aquifer at the bottom. Based on the drilling construction data, grouting
parameters and numerical simulation results, combined with underground drilling and geophysical
exploration detection, a systematic analysis was conducted on the grouting diffusion law and the man-
agement effect. The results show that after the management, the low-resistance abnormal area within
the working face range has basically disappeared, the water output verified by drilling has signifi-
cantly decreased, the water inrush coefficient is less than the safety limit of 0.1 MPa/m, and an effec-
tive water barrier has been formed. The numerical simulation results show that the grouting pressure,
water-cement ratio and slurry viscosity have a significant impact on the diffusion range of the slurry.
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Table 1. Statistical table of fault conditions in the 13521 section working face
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Figure 1. Structural plan of the working face of section 13521
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Figure 2. Layout plan of ground area exploration and treatment
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Table 2. Grouting simulation under different grouting conditions

2. PRI TAFZM T HOEREM

K TH— TH= Th= THY #/

VEHK K] P/MPa 6.0 7.0 7.0 7.0

KGR WPas 0.008 0.008 0.004 0.004 DL 3 43 U e B
JKIKE R 1.9 1.9 1.9 1.2
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Figure 3. Slurry diffusion pattern under operating condition 1
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Figure 4. Slurry diffusion pattern under operating condition 2
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Figure 5. Slurry diffusion pattern under three working conditions
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Figure 6. Slurry diffusion pattern under operating condition 4
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HIIARE 1 24 ANE IS FLPA 17 NMESFLH KGR 4), H5FLKE 0.1~2.0 m*/h.

DOI: 10.12677/me.2026.143073 735 il TR


https://doi.org/10.12677/me.2026.143073

B, A%

Y6-8 (#4) §
Y6-5-1 (25459) s
& Y6-7-1
Y6-5 (54+)
Y&
Y6-4 (i)
Y6-6
1321 BB TAER
= i Y5-7
F5960 19 27°
et é2_5'36°H=0,,
. == L el Y5-6
Y48

Figure 7. Verification borehole distribution map
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Table 3. Detailed table of downhole drilling verification of the exploration and treatment effects in the 13521 section of the
working face

3. 13521 ER TP EXEIREAEMRA T HFLIERRIER

L KALFLIRmM  HAKILE/m HK AL H7K & /m3h! /K E/MPa K/ C
Y5-4 576 576 0.1 0 -
Y5-6 582 582 C; 0.36 0 35
Y5-7 576 576 0.29 0 36

Table 4. Water output from boreholes in the bottom drainage and effluent sections of the 13421 conveyor belt roadway

3 4. 13421 REHUGERIRE . BUKBSHFLHKER

ZALIH L H /3 PR H KA 5L
Fe Jiti Tt 15 L=
KE/m3h! JKEMPa JKiE/C sKE/m>h! KEMPa 7K/ C
1 L1-4 2.0 / / / / /
2 L2-1 0.6 / / / / /
3 L2-2 0.1 / / / / /
4 L2-4 0.2 / / / / /
5 ‘ L3-2 0.4 / / / / /
6 ! ;gfml %ﬂiﬁtﬂgﬁg L3-4 0.4 / / / / /
7 L4-2 0.1 / / / / /
8 L4-3 0.2 / / / / /
9 L4-4 0.2 / / / / /
10 L5-2 0.1 / 35 / / /
11 L5-3 0.3 / 35 / / /
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12 L5-4 0.2 / 35 / / /
13 L5-5 0.1 / / / / /
14 13421 CAEKLGRE LS8 1 / 33 / / /
15 JR AR TR D5-4 0.6 / 35 / / /
16 D5-5 0.1 / 35 / / /
17 D6-5 1.08 / 32 / / /
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6. &it

1) 13521 BLE TAETHIRAR 2K A 7K 535 X IR 2 v B 0 () 9 oK J 20 ¢ kit T 3 A 34L& 30 A4 3L,
SEPL T AR T X IR A R B A 5

2) LEEIE YR, BRERIGUER W], MO X IR A VR H 0 R N R R B i K X, AR TR AR
KK Cal K A G 3 ) 57K d il .

3) LEAIFENR . PIRIGUE B SRR VPANY,  SERtitth i) X ISR VR B 5, BHRS TR K. Clll 4
RIKEHEH Cal 4\ C3Il ZHR K 2 A [ [l K IR, TAE TR K 5 /K2 5K RECH 0.0821 MPa/m,
INT TR EAE 0.1 MPa/m.
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