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Abstract

Taking the karst groundwater from karst aquifer under No.1 coal seam of some coal mine in the
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Huainan Coalfield as the research object, hydrogeological tests are conducted to understand varia-
tions in water quality and water level, and determine the water-conducting and water-resisting
properties of the faults and the hydrogeological units. The hydrogeological model and a numerical
simulation model have been built. GMS software, and a safety assessment of the water inrush risk
from the karst aquifer under the coal seam floor was done. The results show that: Fault zones Fo2
and F104 have divided the mine into three relatively independent hydrogeological units. Specifically,
the groundwater in the Csl limestone group within the central mining area receives recharge from
the shallow outcrop area, and the groundwater richness gradually decreases from the shallow aq-
uifer to the deep. The aquifer is characterized by heterogeneity and anisotropy, and can be divided
into 6 hydrogeological blocks. Combined with the safety threshold requirements for water inrush
coefficients in coal seam floor from Detailed Rules for Coal Mine Safety and Water Inrush Prevention
and Control when the drainage from the limestone aquifer under the coal seam floor is 82 m3/h, the
water inrush coefficient will be less than 0.06 MPa/m after 55 days, which meets the requirements
for safe mining.
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Table 1. Hydrogeological parameters of the Taiyuan Formation limestone aquifer in the study area

1 AREKRAREQKEKH RS

CslIZH, CsIIZH. C3IIZH
q (L/(s.m)) 0.000213~0.2612 0.00064~0.00189 0.000376~0.00677
k (m/d) 0.00056~2.2371 0.0019~0.0078 0.00201~0.0379
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Figure 1. Bedrock hydrogeological map of the study area
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Figure 2. Time-bound water level changes in various limestone observation wells in the central mining area during the test
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Figure 3. Time-varying curves of water levels in various limestone observation wells in the South No. 1 mining area during
the test
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Figure 4. Time-bound water level changes in various limestone observation wells in the North No. 1 mining area during the
test
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Figure S. Piper’s three-line diagram of water quality in each limestone observation well in each mining area during the test
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Figure 6. Groundwater flow patterns in the three hydrogeological units of the well field
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Figure 7. Plan view of the grid division of the central mining area
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Table 2. Hydrogeological parameters of different zones of the CsI aquifer in the mine

T2 W H GIHARKEFR XK ERESH

BIE R B X T IK-B% ZH/(m/d) HE B 2% 280/ (m/d) FPERE K R /m!
1 1.81 0.18 0.000015
2 1.52 0.15 0.000014
3 0.35 0.05 0.000010
4 0.01 0.0058 0.000018
5 0.05 0.0053 0.00001
6 0.02 0.005 0.000025
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Figure 8. Hydrogeological zoning and initial groundwater flow field
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Figure 9. Contour maps of the inrush coefficient corresponding to the two drainage schemes (unit: MPa/m)

9. PRTRERIFT R R SK R F B E (B AL: Mpa/m)

6. ERSEW

ORI 45 A BB, R4S 70 ACE K ST 26 R G0AR, R 7 KSOs g, R
AT CLAEKZSH, FFATHRBERL, 12808

(1) HH B S 7K R Fros 71 Fop W24 B = A AHR SRS K SCHEBT 00, TR X 6 A E 2
K X B,

(2) KX Gl AERIZARITAN R BB E kX, HREHA S K ZK IR R ZE

Q) EFEENE, HNsKALBEATERE, R RS KR KL 2 % 47T R B R I e B A
ROT
EE&WH

CRAAREBE R TRETH . 5T T %l 5 A0 /K 0 A LT B R
(2022zyxwjxalk086)F1 2244 44 445 & L2 H (2023xnjys012) B2 5 B .

DOI: 10.12677/me.2026.141008 76 ol TAE


https://doi.org/10.12677/me.2026.141008

R 5

&5k

(1]

B, REE, R, 55 FRER FRAEE RAOK F BORNLEL S P 208 52 [ I]. BOR AR, 2025, 50(2):
1073-1099.

WHENI, whEE, MR, & M T AEER S B S KE RSB AR KENRGTHEAR/OL]. BaFE
SRR 1-12. https://link.cnki.net/urlid/11.2402.TD.20250918.1439.011, 2025-11-19.
TRAEAE. &S K2 B J7 BRI R B0 2B A SIS I IE shBUERIN[I]. BB, 2025, 46(5): 97-101, 107.

TS, PRAUELE, XL, S RIS EKE ERIEGOKSER AT ], AR, 2008, 37(3): 311-
315.

AR, HERH X A BRI KB i6 Bl 0 ROKFHHUE 4 [T]. 02242, 2018, 49(7): 171-174, 180.
XK, oMy, 20, 55 FLER-ZEBRARN G IR SOK BUE AR 7L [J]. R EA, 2025, 44(11): 114-119.
B, R, ks, & B REE A A ST AR R AT 1], BEVE LR, 2025, 44(6): 72-78.
1R, HEIRIRIOKBIEEAR[T]. 73 4%, 2025(3): 38-40.

KAk, wi%, FEE, & RURRREKIOKEREEZPN A S TRSEBBT ], WTaR, 2025, 45(4):
32-39+46.

PR, PRE, ARET7, &5 ST ER & B0 K &K ERUE MR R B[] 677 R SR, 2024,
44(4): 102-110.

Qin, H., Zhang, J., Cheng, Z., Ouyang, Z., Chen, L., Yi, H., et al. (2022) Research on Overburden Failure Characteristics
Based on the Theory of Plates and Shells. Sustainability, 14, Article 11441. https://doi.org/10.3390/sul41811441

A, R, X, & AEKEEEERZE I RIRR S AET L[], B %4, 2022, 53(6): 169-177.

KB, FOAA, £, & BN X & BRI T = JE BT 75 B[], KAk Be sk, 2021, 312):
5-8.

T, GEEAL, Fide, AR ER S BUS T SRR T[], IR SR, 2025, 50(S1): 250-262.
FHA. HRUE TN YK =25 45 RPN AT I]. T E &Rk, 2023(11): 222-224.

XBE. FCRNERETEAES UMK E B R R[], T ERIERZEG R, 2023, 41(5): 45-47.

XsEom, BoE, B . CEEBIE KGN BT ST I]. Bk A%, 2019, 51(3): 1-4.

DOI: 10.12677/me.2026.141008 77 ol TAE


https://doi.org/10.12677/me.2026.141008
https://link.cnki.net/urlid/11.2402.TD.20250918.1439.011
https://doi.org/10.3390/su141811441

	基于GMS地下水数值模拟方法在煤层底板灰岩突水评价中的应用
	摘  要
	关键词
	Application of GMS-Based Groundwater Numerical Simulation Method in Water Inrush Evaluation of Coal Seam Floor from Limestone Aquifer
	Abstract
	Keywords
	1. 引言
	2. 水文地质概况
	3. 水文地质试验与水文地质概念模型
	3.1. 放水试验工程
	3.1.1. 放水孔和水位观测孔选择
	3.1.2. 试验过程

	3.2. 试验分析
	3.2.1. F104断层组
	3.2.2. F92断层组

	3.3. 水文地质概念模型

	4. 地下水数值模拟过程
	4.1. 数学模型构建
	4.2. 模拟模型
	4.3. 模型识别与验证

	5. 底板突水安全性评价
	6. 结论与建议
	基金项目
	参考文献

