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Quantitative characterization of the disturbance of groundwater system in typical

coal seam mining in contiguous area of Inner Mongolia and Shaanxi
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China; 4. College of Geology and Environment, Xi’an University of Science and Technology, Xi’an 710054, China;
5.China Coal Research Institute, Beijing 100013 China)

Abstract: High-intensity mining of coal mines in ecologically fragile areas disturbs the groundwater system and causes water resources
loss. The typical shallow and deep mining mines in the middle section of the Yellow River basin are selected as the research objects, and
the development height of the water-conducting fracture zone in the shallow composite coal seam mining and the deep single coal seam
mining is comprehensively determined by using the theoretical analysis, numerical simulation of overburden damage and the underground
measurement, and the comparison with surrounding mines with similar conditions. According to the spatial location relationship between

the water-conducting fracture zone and the main roof aquifer/aquiclude, the water filling model of Zhiluo Formation - Zhidan Group
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aquifer in shallow coal seam mining and that of Zhiluo Formation aquifer in deep coal seam mining are divided; By generalizing the
groundwater flow system of different aquifer water filling modes, the three-dimensional unsteady flow mathematical model of groundwa-
ter in typical coal seam mining is constructed, and the numerical model of groundwater flow in two working conditions is established by
using Visual Modflow software. The quantitative prediction of groundwater flow field and water resource loss in the mining of the con-
tinuous working face is carried out, and the results show that the groundwater from Zhidan Group and Zhiluo Formation aquifers in the
disturbed aquifer is converging towards the goaf at the same time, the flow field also gradually recovers with the formation of the second-
ary stable structure of the roof after mining. Around the goaf, the groundwater flow field shows a local high hydraulic gradient phenomen-
on; In addition, the average annual water loss of the two coal mining conditions in the continuous period is more than 2 million m® and 7.3
million m® respectively. The research results provide a reference for the advanced fine control of regional water resources loss and the util-
ization of mine water resources.

Key words: Shaanxi and Inner Mongolia contiguous area; disturbance model of groundwater system; water conducting fracture zone;

evolution of groundwater flow field; loss of groundwater resources
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Fig.1 Coal mining areas division and location in the contiguous area of Inner Mongolia and Shaanxi
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Fig.3 Stable development characteristics of inclined water-conducting fracture zone of working face

x1 BABTEAREARSKRETLESE

Table 1 Development height of water-conducting fracture zone in coal seam mining of typical working face
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Fig.5 Model stratigraphic dissection results
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Table 2 Empirical value of water yield of different lithology
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cient of different soil layers

TERAME IS TERAME Rk F 8L

MR 1.9x107° ~24x107  HSEEPE 1.9x107 ~ 1.3x107°
F4ER . 2.4x1071~1.2x107"  BSpbik 9.4x107°~4.6x107°
MR+ 1.2x107%~8.5x107™  ZBAHE  1.9x10°~3.0x1077

WEHPR  9.4x107° ~4.6x10°  [EZ5AERE 3.0x10 LR

g BERH(m-d™) oy BERHU(md™)

Bt 0.001 ~ 0.054 Eaili2 5~15
D& = 0.02~0.5 b 10~25
RIZES 02~1.0 H 20~ 50

Wi 1~5 WA 50 ~ 150
e i 3-8 RERA 80 ~ 300

H: SEEIA QO BESSES £ TRIBEME) &,

B, W WS BR RE a .  T AAT AT SRR S
Y, DA T BRI A TE o I FH RO ALK AL

e BHGIA Ok . RsES  TRERIE) P

NI E5 e 5 B RS AT I T 45 R AT EL o, DA
N RO R T

A, B WL K BB AR AL 23 0 EHE AL N
B1 B & AN FL S K o B AT %0e, 2R B £
WIS, WU T 85 R e R (F 6) .

4 FREHAFE R M T KA FNE K E T

4.1 BEEHF R TOKRSETSE
I 28 A ) R 7K IR EE LRI AL B P
W I 2023—2024 47 2 22 FF 2R 9 B) 36 2232 5 0 75 7K
JEHLF K AT TREIRLCE 7, & 8) . AT LI,
Rl R 27 R T AR HI T, T8 AR T 380 B S i
IKBEVE T L, TR =1 A0 XK Sk FEAR B 2 TF R 2
Fo BEFE B2 T AR B R, O R 1A% i TR [ A
FIRE 2SR AT, IR BB R A S, SReas X 7
AR A A T KAk A IR IR
A B EFHER L 4 K2 - R K RS T <
89



2023 4F55 7 HH

# £ M F H# K 551 %

i El/d
0 10 20 30 40 50 60 70
—10 | — SZMAE
20} — BERME
g 30+
% —40
% 50l
_60 L
770 L
-80
(a) A" Al &1L
i El/d
0 10 20 30 40 50 60 70
-5
-10
g —15n
& 20}
¥ o5l

:;2 i — S
i o B

—40
(b) B " Bl &1L

Hé6 AFMBH EREETFRMTARKEEAF €L R
Fig.6 Numerical model calibration results of underground
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Table 5 Prediction results of water inflow of mining face in

the continuous period
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Table 6 Prediction and verification of mine water inflow

during the continuation period
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