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Abstract: Taking Qidong Coal Mine as an example, this paper studies the law of groundwater migration and the characteristics of structur-
al water control in the region, in order to provide reference for advanced precise control and regional prevention of coal mine water dis-

asters. Based on the theory of structural water control and combined with the geological and structural background of Qidong Coal Mine
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and its mining area and coalfield, the step-by-step control effect of structural water control and the mode of structural water control are
studied. The results are as follows: The bedrock formation morphology of Qidong Coal Mine is controlled by Sunan syncline as a whole,
partly by Weimiao fault and other structures, and the Cenozoic formation morphology is also indirectly controlled by structures. Under the
control of Sunan syncline, Permian coal-bearing sandstone fractured aquifer, Taihui, Ordovician limestone and aquifer IV angle uncon-
formity contact after weathering inside or outside the mine; under the control of Weimiao fault, the aquifer of partial Permian coal-bearing
sandstone fractured aquifer in the southern mining area of the mine outcrops again, and contacts with the aquifer IV angle unconformity,
which makes the hydraulic connection between the aquifers. Based on the analysis results, it is considered that (D the geological structure
controls the underground aquifer water by controlling the formation morphology ; @ Geological structure controls the hydraulic connec-
tion between aquifers by controlling the contact between aquifers. In order to further verify the hydraulic connection between aquifers, us-
ing the comparative analysis of water level changes and Pearson correlation coefficient, the borehole water level observation results of
aquifer IV, Taihui and aquifer IV, Taihui and Ordovician limestone in the southern mining area during the water discharge test and normal
water level observation period were analyzed. The results show that: () During the water discharge test in the southern mining area, the
water level changes of aquifer IV (SQ10-14) and Taihui (ST4) are basically synchronous and highly correlated; 2 During the normal wa-
ter level observation, there is a strong correlation between the water level changes of aquifer IV (SQ10), Taihui (ST4) and Ordovician
limestone (SO2), and the correlation between different observation holes in the same aquifer is quite different. It is confirmed that, con-
trolled by the structure, there is hydraulic connection in the angular unconformity contact area between the fourth aquifer and the bedrock
aquifer in the local area of the mine. The groundwater model system (GMS) and parameter estimation (PEST) are used to study the distri-
bution and runoff law of four water levels. The results show that the four water levels are about—7——57m, the water level in the south is
higher than that in the north, and the hydraulic gradient is larger at the Weimiao fault. The four water-bearing runoff is concentrated in the
southwest and central part of the mine. The southwest runoff is northward as a whole, and the central part is mainly east-west runoff. The
four water-bearing runoff bypasses the Weimiao fault.

Key words: Qidong Coal Mine; groundwater movement; structural water control; hydraulic connection; pearson correlation coefficient;

water disaster control; regional prevention and control
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Table1 Water level changes of observation holes during discharge test

- THUK IR B B IKOEIRE B Bt EAHUKIREE B BE
2014-03-15/Kfi/m  2014-05-20/Kfii/m  /KAZ84k/m  2014-07-03/Kfii/m  KAZEfk/m  2014-07-22Kfii/m  /KAi784k/m

SQ10 -11.14 -14.63 -3.49 -12.12 2.51 -13.85 -1.73
SQ11 —2433 -26.56 -2.23 —24.89 1.67 -26.06 -1.17
SQ12 -17.5 -19.67 -2.17 -18.09 1.58 -19.25 -1.16
SQ13 -30.17 -27.01 3.16 -28.97 -1.96
SQ14 -31.68 -25.44 6.24 -29.95 -4.51
ST4 -10.47 -12.63 -2.16 -11.16 1.47 -12.26 -1.1
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Table 2 Correlation of water level changes of observation

holes during discharge test

FLAKAEAE FAR A

L=
SQI0 ST4 SQI2 SQIl  SQl4  SQI3

SQ10 1.00 1.00 0.98 1.00 0.92 0.84
ST4 1.00 1.00 0.97 1.00 0.96 0.87
SQI2 0.98 0.97 1.00 0.98 0.87 0.79
SQ11 1.00 1.00 0.98 1.00 0.93 0.84
SQ14 0.92 0.96 0.87 0.93 1.00 0.86
SQ13 0.84 0.87 0.79 0.84 0.86 1.00

A IR0 1 15, 45 000 L 1] 4 7 37 1 349 3¢ B
B SR B A G (T 0.8) P2, Hirk SQ10 5 SQ11
HOAH X PE i ol B3, 5 ST4 M EME e B 1Y &
SQI1, HAEY\ AL bR [ 5 ST4 f5c 4 . WL FLIA] 7k
RS A AH K B ), PRI T 23 1) K SCH B S50
25 54
3.2.2  EF RAS LM A 18] 6 KA B AL A

TE 2018—2021 4F, AR A0 FH UL 55 7K 27K
PR LFLA - B A WAL SO2;5 A KA WL
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Fig.6 Water level change of observation hole during normal

water level observation
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MAHZERER, AFfE s [ 22 5%, &5 BBk FL Az & (&1 3) af
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FIH Origin 2018 -5 1E H 7K A7 WL 6] 45 9 4~
Ak FLTRI K AV {8 ) Bz JR 3b ( Person ) #H 5¢ 2 51, 45 3 L
330 FEFMFLIE KA R SEHE, aHr Tl — K2
[ AN [R) 75 7K J2 DK A AR A A R A
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JRARASE, KA ORI {79 19 22 (1) 27 LA A i 11 4 5%
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(53740, ST4 FLERE KK #E Sk, SO2 FLEEIR K #5 3k,
AU E 5 ROK . B8R AE LG Sk IX B A e —
7K B 2,

2)ST1 LY SQI FLA7 B AR, {H 7K A0 28 b 5 B
TG, AT ULVY 5 5 KK 22 18] R ) B A 2 5 32 fih 25
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Table 3 Correlation between long-term observation borehole water level of each aquifer

LKA AR AR

L5

s02 ST4 SQI0 ST1 ST3 SQ7 o)l SQ6 SQ8
S0O2 1 0.81 0.84 ~0.68 0.59 0.73 0.56 0.43 ~0.54
ST4 0.81 1 0.90 0.39 -0.19 0.54 0.36 0.46 0.39
Q10 0.84 0.90 1 -0.68 0.62 0.81 0.77 0.64 -0.36
STI ~0.68 0.39 ~0.68 1 -0.69 -0.82 ~0.46 -0.25 0.62
ST3 0.59 -0.19 0.62 -0.69 1 0.56 0.29 0.13 -0.61
sQ7 0.73 0.54 0.81 -0.82 0.56 1 0.82 0.70 -0.46
SQl 0.56 0.36 0.77 -0.46 0.29 0.82 1 0.96 ~0.04
SQ6 0.43 0.46 0.64 -0.25 0.13 0.70 0.96 1 0.13
SQ8 -0.54 0.39 -0.36 0.62 -0.61 -0.46 -0.04 0.13 1

FHOGHE, HEIN S 5 55 1 2B % 1 5 2 RN 2 LK
YR G, SRR P9 A v 24K 5 25 . DY
SR EG LA, SQ1 55 SQ6 HyAHEE R H 0.96,
SQ6 5 SQ8 MAH MR E N 0.13. 43 Hrikh, SQ6
55 SQ8 ZIH W] REAEAERH/KF4 1 , BT T 7K J1IE &5 5%
FERZ R, SQ6 FEW HANT, SQ8 TEH H: =R IX,
ZAL 7-9 MEHRRES TR, DU 32 RS, BUH KA /N
BN Rk A

3.2.3 oM ST4 5 SQI0 # KAz T AL

ST4 FL5 SQ10 FLAEAK A ] F1E 5 7K A7 X
DU E] B AR AR AR FNAE S 2R B, anEl 7 A&l 8 I o

& 7 il 8 Hh Y ST4 fL5 SQ10 FL/K 7 #4477 7E
)20 A Ak, B IR b AH G RO 3R T 1, £ W

1)ST4 fL-5 SQ10 FLAL A & /K JZ 0] A 7K 18K &
FEAEBOKIALE FTEL, 72 IEF MO0 S RIBAELE;

2) TEROKIR B, Tk BB K, ST4 5
SQ10 Al 7K J1 Ik 2R 2 R B S iR, 7K A7 1 R A28 1k
SN E;

3) KRS W], KKK AL (ST4 FLAR) T R [H]
FHIFEE ST U (SQ10 FLAL ), HAKKA (ST4 FLAL)
B U KA (SQL0 FLAb ), i — 2RI TR K 51
FHZ K IR RIS TS 2N K IR

4 GMS X34 &k1EiR =L

e [ AR B X K St i B8l A e JBE AR, I
LUPUNIEEING OURTIDE S 65 o (Vi E R VR EIEE SN
FrKZ KA AL AT AR AL K
AEXE AER SR H: 54 KA 23 A3 R34 R 7K
M. 3z GMS, il AR ALK Bl , BEE K
SCH T S AR I, A LS R K2

O kR B | KB
—e— ST4 —=— SQI10

ST4 7KAL
N 2.16 m

SQ10 7K Afx
AT} 2.51 m

SQ10 /KA
~14 R 3.49m

B 7 kAR ST4 7L 5 SQ10 FLAfLZ 1
Fig.7 Water level changes of ST4 and SQ10 boreholes during
discharge test

-12.0
—o— ST4 —=— SQI0
-12.5¢
o -13.0
Ry
® —-13.5¢
2
N —-14.0
—-14.5
7150 1 1 1 1
S SASSDS S S SS SN S
Q'\Q Q>\Q>(1'Q\ \’@/ \'S) \’Qb‘ \'g) \'Q‘o \'Q’\ \’Q% \'Qo‘ '\'\Q \’\i'\\
P I I I L L
B PP S HPSDSS
H

B8 E®AMAIM A ST4 3.5 SQI0 FLALL % b
Fig.8 Water level changes of ST4 and SQ10 boreholes during

normal water level observation
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Fig.9 Flow of main steps for establishing groundwater numerical model
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Fig.11 3D geological model of aquifer [V
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T LI K A7 o 22, 78R WAL A 7 A 300 61 At
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Fig.12 Model source and sink item setting
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Fig.13 Flow of parameter inversion
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Fig.14 aquifer IV Observational and simulated water levels
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Fig.15 Water level distribution map of aquifer IV simulation
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JE AR, §1 SQ7. SQI fLAv Bz 3; & i SQ7.
SQI FLAb, HE M FaH I &k R Ab 25, At L | 1w
AAETL; 7E SQ8 FLAR DU /K ] FUAR I o

DU B AN HERE B0 DL 2 4, BANA T A HE
3.549 m’/d, 5 UK T BT ARl S8, 1
DA R 555 TSR R BE G, SR Sl %F D 5 114 5 1) sk
AN B TR K TAEBUS FRUR BOK S5 e o BT i dil
IR I B HE B 2 0.353 mY/d, FEW R 3% 1Y & 1 5%
M 570N, DU B ) A S A HET RS

R4 BERETESHEHIER
Table 4 Supplement, diameter and drainage of aquifer IV
in Qidong Coal Mine

FhEAT Heft/(m>d™) He k5T Hfti/(m>d™)
ERKAAL 35756528 88 EHKAAL 2191012621

EiiiSiE 0 AT 0.353 078

A IX 24.970328 33 FhERIX 0
K 95917816 16 HIZHOK 128.375 061
RUAMG 16.771 612 54 T HEE 38.94797101

SAMA 173.416 2859 psEilaiis 169.867 1227

5 &/
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