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STUDY ON THE WATER INRUSH OF WEST OPEN-PIT COAL MINE IN FUSHUN,
LIAONING PROVINCE

SHI Xu-fei, JIANG Shan, CUI Jian, GUO Chang-lai
Shenyang Center of China Geological Survey, Shenyang 110034, China

Abstract: Through the methods of hydrogeological drilling, isotope technology and water level measurement, the paper
analyzes the sources of water inrush in the West Open-Pit Coal Mine and evaluates the water recharge from each source,
which provides scientific basis for geological hazard assessment and pit planning and utilization of the mine. The results
show that the west open-pit is a regional groundwater gathering area, with runoff from the surrounding groundwater. The
total amount of water flowing to open-pit from surrounding areas is 2 477.8x10* m¥/a, mainly from the lateral recharge of
Hunhe River through the Quaternary aquifer in the north slope of the open-pit, and atmospheric precipitation recharge,
among which the water inflow from Hunhe River is about 1115.7x10* m¥/a, accounting for 45.0%, and the water amount
of atmospheric precipitation directly falling into the mine is about 997.8x10* m*/a, taking up about 40.3%. The water
supply of Guchengzi River through the west slope of the open-pit is about 177.9x10* m¥a, while that of groundwater
supplied by lateral runoff from the paleochannels of Yangbai River and Liushan River in the south slope of the open-pit
is about 186.4x10* m*/a. The east slope is close to draining under the influence of East Open-Pit Mine.

Key words: West Open-Pit Mine; mine water inrush; isotope; groundwater; recharge; Liaoning Province

%5 B H#A3:2021-03-22; f&[5] H #7 : 2021-07-06. w45 k35

EETE : b B A R0 E 1076 5 W i X 254 s 457 (DD20189711).

YEE B A (1986—), 55, 4, m R TREIM , 5B N IR BT 3 ST A 5 9% T4 3 A ki 30 748 ok P T 2 40 X 3 b K A 280 5, E-mail//
shixufeil986@163.com

BEEE TIL(1985—), B 8+, S T AR, 25 22\ S5 38 Bt i 53 1A il (5 btk 30 748 vk BH T 245X B JL K 280 5, E-mail//396767787@qq.

com


http://www.fineprint.cn

5% 5 AR T

PO VY 5 R TR K5 617

0 51§

J;“T”%E 5T PG & R A7 3 AR IR s, I
KNG R T E RStk o T P98 R0 3
ﬁ‘%%i%k Lo ELA TR A Lo DX, X3 T A A5
A3 ) R s LR 7o) R MAE A il by 75
T A B TR ) B L BH A

SRS PR TR 2 2 = B i i = A

RN TR 1 N (€7 3/t ) &7 ST K
Eﬁgim}%ﬁa)ﬁj_iﬁwt AL R B AR
M3 B U6 DU T S AR A, 7 AR B KK T, 2
PR M AR AR SV 5 R A I O 3 R A A
6—9 JI . SRFER S5 1F T, G MR KA & L 3
YA RAERK RTINS 2 e Ak F
PR S A A b A ) ) A BEREAR 8 R, S e
ST T KIS N P R R0 1 AR 1 A s i A %
HERFEHEK TSR, TR ERANI R V&R0 1
VI S/ Y S EER sy

AHIEFE T O AT HJTE AR, I K SCHE A5 R L[]
PERFAR IKALGEMNEE J5 5, 43 B 74 g KAV K R I

7 L5 PG A SRR R K SCHB SR 274K
¥

1 & XEEAHREER

PG 5% KR 7 T X g, B3t EFR
124 6600 mx2200 m, JEEHER T2 3700 mx400 m'*,
TR 380~420 m. PUEE KA LR A th BRI,
N ez 1L, PSR IR A A, A AR R R

[ S RN P sy S e R BN 1 e e G
VIR X ) F2 T, A T8 X IEER, A7 T %
KIS AR PR AT X, BE b HF 1.4~1.8 km,
IKIIBEBE LY 1.2%0. T IR T X VG HB, 0 W 3
B2 —, AR RS P I A T (& 1),

W IXAEES FAE SR RIAHCA =, A T
WA oA SR 12~13 m, /K2 A R 2P ERA Bk
T O w17 S A= e w0 X e i 2 U =l
A FREONAER A I RS DU, A S
$0KZ2 (K 2). TUig R r 85 55 U RINECA )2 F %
A3 A PG S A 3Tl B i R 2R B B Az AT . Xl g

DEMPEAN A AW PURE KA K kb e i, PugE R il A vk = 2oy s aned CHLED Bk A, )R 10~
]Eu
N - s
T o . ZIe o i
= lﬂ:??ﬁf?}' e .

i

2l

Bl PHEERD X R Lo P

Fig. 1 Distribution map of boreholes within and around the West Open-Pit Mine
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Fig. 3 Distribution of isotope samples and water level measurement points around the West Open-Pit Mine

1—37 (river) 5 2—[FIA 28 KA 5 S 45 (isotope sample and number) ; 3—7K 745 4 (water level measurement point)

3 KRBT

H P 2 R Ji] 10 K R T KR i [R5 2R 4Lk
([ 4) AT LA B BT I /K SRR E TR 3R e R
SRRKEMTIT, I H ST KRN K 2SR AL
RAUB LB, FRWIVEEERH K EEORIET R
REE7K 3R AT K, iy 3T X K A 23

w4 |

1
4 /
&l |-

S0/ %a
-
L »
L
,"l'r" .__\r
]

o -%.4 e K] 9.4 9.2 4.0 L] o 4.4 H.2 B0 B ]

870/ %0
K4 VEERT TR R KR K BE S TR 28 4R oA

Fig. 4 Isotopic composition distribution of surface water and
groundwater samples around the West Open-Pit Mine
1—7 387 (Guchengzi River); 2—¥{1 (Hunhe River); 3—# HTif/K
(mine water inrush); 4—iF 7K (groundwater )

MRYEAR MG EE R, EW KA R 69.2~74.7 m, Ty
T KA A 69.7~72.3 m. PHER KA LT SN A
YT Z [R5 DU R LB B K 2 E S A, H S K)Z
JEAE TN . IR TR AL 3~12 m, MR B2
0.2%. VAT 1y 3nk 1T ¥ 2% 300 3 00 i) 1205 565 DU R L
WKW I, AR VU R BB

BREF VU RANECE IS SOKIZSN, 0 X SR A EAE
F1 R e MR A 4B Bk )2 L i RV R4
RITUAHBUK S KZE I R Z R FEEIKCA TKE
BT R A K 2T SR )Z, B K2 T K
TR ) T A o R XA B Rt O i) A 7 22 K

SMA L TP ER R AR T s T, K
Het T oK JE S N K SRR TE S —
N TS, 0 B R KA 28 TR, K IR Ik
8%~15% (&l 5). ZVais K i TR, MEETT X,
iR KA AS M /1N (0.8~1.2 m).

4 EIKAMAZEITEM
4.1 KEEKITBKRIENS
KA XA K A2 B T K e A B i


http://www.fineprint.cn

620 oo B

2023 4

KRR, DL B A PR R IR AR &2
SEUN DN /N wa g KT

Q px=H A
Hodr H ORI R, A I K TEF.

T 358 % 0 2K S 2010—2019 4 il 5 K %% k)
HEATGE T (£ 3), T 245 kKR
779.5 mm. AR VG EE R R HIE &4, 0 IXRERRIL
IKIEFRZN 12.8 km? Eid A, HAEIEATIEE KRG 1)
KA KR 997.8x10* mY/a.

42 HbRAITEKBIFNE

H TV S PU R R LS IR B 0 (1.4~1.8 km),
LA 1) 5 VG i R G E ) EEA AT (B 1),
WX R AR FLES U R K2R m ARG T (% D)l
¥ INRCRTIRSTI =5 N i | i [0 A U B P ey T £
K. B, XHE 5 PG EE RIS 2 (R A5 U &R

PABCA S o K2 T4 T e -

D) F K2 545 ) [, 265 00 28 U2 UK, B
TRRETR NI SN

2) VAT 5 P R KA AU 22 0] (26 DU &R K2 i
WK TN — e s A i, HETRE

KPYCAT M NS AU ENw ) i AR R CIEE/ 8
A

4) VI 5P EE R U =2 1) 55 DU R AR A 2 FLER
TRAHAE 53 7K.

FEF UL MRS, VR PEER KW B A FA S I
AT AT ARG

_hishz Wi
I T

Horr, K— 5 74 5% R A C Y Z 18] 0 56 I 22 5% K2
Bif 2R (mld) 5 5 P R KA LT 2 ) Y

ol
N A1 4
T i o 7 i
]
i
E3
=
mH
£
(]
iy
a’l
P
i
Y _'{_
i o
o L g
=] i |
© =
P W e 2

0 1 km :

1 i njx' kl 2 | 6o k|

Bl5 VHEE R JE M N K S KA A
Fig. 5 Contour of groundwater level around the West Open-Pit Mine
1—i i (river) ; 2—25 /KA 4% (contour of water table); 3—J/K{V{E/m (water level value)
®R3 BEABRVHELHEWESITE
Table 3 Average rainfall of the West Open-Pit Mine over the years
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