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Study on Hydrogeological Conditions and Mine Pit Water Inflow of the Main Ore Body in Kambove Mine
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Abstract: In order to accurately predict the mine water inflow after exposing the aquifer in the open-pit mine of the main ore
body of Kambove mine, the mine field pumping test was carried out in combination with the existing hydrogeological data of
the mine, and the mine pit water inflow in different mining years was calculated based on the pressure bearing transfer to no
pressure formula in the large well method. Based on field hydrogeological data and pumping test results, the main ore body is
divided into strong water-rich zone ( | ), medium water-rich zone ( [[ ) and an aquifer ([l ). When the mine is pushed to a level
of 1 300 m in the third year of production, the underground water inflow is the smallest. When the mining level reached 1 270
m in the sixth year of production, the underground water inflow reached its maximum value. Combined with the rainfall in
normal rainy season and rainstorm season, the total water inflow of the mine pit can reach 23 152 m?®/d and 46 552 m?®/d
respectively. The research results can provide important data support for the development of subsequent waterproofing and
drainage plans for the mine.
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Fig.1 The duration curves of water level drawdown and

water inflow in SK720-23-1 hydrological hole pumping test
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Fig.2 The duration curves of water level drawdown and

water inflow SK250-23-1 hydrological hole pumping test
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Table 2 Calculation parameters for underground water inflow
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111 1 340 1 356.15 16.15 37.45 0.017 6 134 26.22 160.22
I, 1330 1 356.15 26.15 37.45 0.017 6 134 42.46 176.46
Il s 1318 1 356.15 37.45 37.45 0.017 6 134 60.81 194.81
1 1 300 1312.00 12.00 60.00 4.536 0 164 395.93 559.93
12 1290 1312.00 22.00 60.00 4.536 0 164 725.88 889.88
I 1280 1 312.00 32.00 60.00 4.536 0 164 1 056.00 1 220.00
1. 1270 1 312.00 42.00 60.00 4.536 0 164 1 386.00 1 550.00
Is 1 260 1312.00 52.00 60.00 4.536 0 164 1 716.00 1 880.00
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Fig.4 Observated results of monthly average

rainfall in Kambove mining area

THE 20 4FE—A 7 d BW RN 372 mm, 20

R 7 d BWARBEITEARXWT .
Qr=H;XFXg (5)

X :Qr AN T WHEMARE.m* F & HH
B ML K T A m® 5 o k22 T LR A8 U0 3R 80, 8 R bt
JITAb i 2 2A M A B A A L 9 =0.8,

8RR YU A R T B N H AR 619 000
m’EARYIN 7 d BERATE N Qr =184 214.4 m’,
) H A2 526 316.3 m®,
32 RBEEREARE

NI K 58 KA 0 (R T 76 2 A Mo B = o 5%
PRI R AR 0.7 AR SN TN
TR R IEH WA E N 2 916.1 m’,

4 FHEEAERN

WYL SR K R 58 KR 5 43 7K I8 DY RSB R A
T Z A SR A K AR A E L 8 KT A
BB BRI, I BT N B W B R 2R R 4
KU PR R T AR 3 i 2 L, PR T ks A WA
LA [ R AE 453 O 87 30 30 K e 55 060 B2 A 40y (R 3
KA G, ARSI 3 F T T M9 b S\ K
LN REE EEWEMBENW R, LA
553 AF BTG K R RN, R L IE R RN 2 R R 2
B3 K & 4> %A 15 058 m®/d, 17 974 m®/d F
A1 117 m®/d. 0 WA= 25 6 E0F, 4 5T/ I K
R KL R IR RN 2R L 2R I 2 A K A 4 R
20 808 m’/d.23 152 m®/d Fl 46 295 m*/d,

AR, T A R DL 2 0T LL R 43 o8 RSC A
RSF P01, B8 5 0 K A 42 fk . 5 0 R B
P A S RETT XY & KEFESK R, &0
KR A, B A I & T W — &K 2. 77 IR K
J5 24 & RSC F1 RSF #4411 B #2 78 K LA & CMN
TR IR 32 707K . R B0 XA K 30 000 45 3 %
B, X PR AR AT T T HEK S a2 AR i R
PR bR KA S A T R A BV A A R T HE
KOG B R b KA S M A . ARSIl DA FE K
T T B B K BRI S5 5, R AOK R S i
PR X AR 0 IR K B8 2% P AR K T34 F

Z5 b, VAT A A HE KR 3244 79 H TR 7K A 5
BN, ZHZMK B RAREY) . B, E0 A
VA A 22 [) 1) K B2 b 45 0] DA AL 22 W6, i S 54
B A ML 5 8 R AT FE T AR 0 6 T 7K o T AR .

5 Hik

AR SO SR AT AR SR aa AR v 1 7K SO T 4%
PR BUR K EIEAT TIRAMFS, ZEAR T R
458

(D WIPER FE0 7R EE KT IR B, vk &
W AR 23 Ao & K X8 T ) AP 28 & K Xk I
BEAKZE (D, mE KK (IO EKETEN
RSC.RSF # T F = 4 ¥ Bt 24 Bl 7K R 28 a5 7K X8
HAEE K X CHD Y & 7K )2 3228 Br(RSC) B i
Mz Br(RATD) UMk A S Br(RAT)
T AR A B Al s S B OK X Sl PR K 2 (D 2N
RAT D 4  Br(RAT) #3& £ 5f 4 F Ku J8 5
Wb H B KX

(2) FFRET W XK 3CHb 5T 4 g T4, 78 £ 014k
I S5 A N S 54 T 7 — 0 7K SCH:, 3 i T A
AR A 8] T K K B E R
1S R SCB R

(3) 254 B3 56 B AH 5 7K S Hi T B R, & B
VA PR 57 1 HE K X 38 R 2K A7 B 52 858 /0 L JfE B
WA S PG5 (R 2 6] 1 7K 1 BE R A5 .

(4D FG R F 2 EKZ KRR, (A
IKIZ BN L B o HE K B AR S . R
PSR, 7RSS 3 AEHECR & 1 300 m KSR, 7E R
ZIEFWEMBENWE 3 MIEL T 5 T8 K
BN, FEH 6 FEHERE 1270 m AKFHE, R ZE
W MR SRR, BTEEK



170 gL B R S5 A 2025,45(4)

AT 7 LUK ST 5T 25 1 52 2%  JF SR I 5 K HE 280K (o]
F T L R IT AR E B A TR BT .
2 % LK (References) :
(1] SCHEABRGII, T, %.2035 4F o [ GBI 5 5 7 % 0
SRIEERL] P E TRA£,2019,21(1) :68-73, [10]
WEN Bojie, CHEN Yuchuan, WANG Gaoshang, et al.
China’s demand for energy and mineral resources by 2035
[J]. Strategic Study of CAE.2019,21(1):68-73.
(2]  BEe],slOME, 28 300, 55 3R 1 88 KRBT K R AE 5 B iR K
BRI M BT 5 74,2020, 48(4) 1 53-60.
HUANG Xuanming, ZHANG Yan, LI Wensong, et al.
Summary of water disaster characteristics and water
prevention and control technology in open-pit coal mines in [11]
ChinalJ]. Coal Geology & Exploration,2020,8(4) :53-60.
(3] SRR, R4, A Al Ak IR 1T 1L k™ b 4 /K 35 3 O I 5 % it
WFFELI ] A & k. 2019, 28(7) . 168-175.
WU Qingshen, LIU Xianfeng, XU Nengxiong. Study on the
control methods and measures of surface water in Yangianshan [12]
iron mine[ J]. China Mining Magazine,2019,28(7) ;168-175.
(4] BRZCES.IRET K F 8926 50 4 55 K 345 # B2 sC T 58 [ D]
TR s L K, 2019.
CHEN Hongying. Study on the type classificationand
hydrological structure model of mine water hazards in China[ D].
Xuzhou: China University of Mining and Technology »2019.
(57 XU S 6 Tl 45 55 0 M 0 B0 5 % 4 by [13]
WATFE L) WP 58 5 97 &, 2024, 44(2) : 151-156.
LIU Xinglei, WU Shunchuan, HAN Longgiang, et al.

[14]
Study on simulation and safety prevention of underground
water inflow in open-pit mine [ ]J]. Mining Research and
Development,2024,44(2) :151-156.

[15]

(6] BESCHA, RGN, ke 5, 4. [ 88 K R 3 30 33 T K iR 3
I EHESELI )5 5 9F % . 2022,42(11) :107-113.
JIA Wensong, WU Shunchuan, HAN Longgiang, et al.
Study on groundwater treatment scheme for stope in Barun
open-pit stope[ ] ]. Mining Research and Development, 2022,
42(11) :107-113. [16]
(7] fEms. MKk /E . A 453 T Visual Modflow BRI (46 il
BEILER RO M K = B LIRS T AR, 2022, 22
(28):12324-12330.
XIONG Peng, XIE Yongsheng, HAN Dong. et al.
Prediction of underground water inflow in diziwa open-pit [17]
mine in the demorcratic republic of Congo (DRC) based on
Visual Modflow[ ]J]. Science Technology and Engineering,
2022,22(28):12324-12330.
(8]  BR#EZ: i &, AT Sy, . 35 F IR €0 4 28 I 4% (9 7 I K 4
I8 B8 5 FF % 2011, 31(2) 1 73-75.
CHEN Jianhong, SHI Fei, ZHENG Haili, et al. Prediction
of water inflow of mine based on greyneural network[]]. [18]

Mining Research and Development,2011,31(2):73-75.

J5 WL R T R K P A X RO R TN ] T
4,2024,55(1) :200-207.

FANG Gang. Water-rich zoning and water quantity
prediction of coal seam in Balasu mine field[]J]. Safety in
Coal Mines,2024,55(1) :200-207.

B0 A AR SO BV A U DR IR I T K 4 1R
A3 M B K B DAL R 51K TR R BRI S I [T ], ok
[E 4% ,2023,42(6) : 1224-1236.

LUO Yiming, CHENG Jianmei, XU Wenjie, et al. Analysis of
water inflow conditions and prediction for water inflow of deep-
buried tunnels in the karst area of Southwest China: taking
Dapozi tunnel of central Yunnan Water Diversion Project as an
example[ ] ]. Carsologica Sinica,2023,42(6) :1224-1236.

RSV 72 23 38, 7 e, 45 B T 0 2 3t ST (AORE 4 21 1 1 % 3R 9
KA B 2R TN A LD 15 I 55 B 2023, 51(11) : 65-73,
DU Yajun, LI Qingbo, WAN Weifeng, et al. Dynamic
prediction method of tunnel water inflow based on detailed
depiction of complex geological bodies [ J]. Coal Geology &
Exploration,2023,51(11) :65-73.

e RA Jvkik, R4 T CEEMDAN-BO-BIGRU
B I K R SO AT S LT ] R R 5 TR, 2023, 23 (28)
12012-12019.

HOU Enke, XIA Bingbing, WU Zhangtao, et al. Mine
water inflow prediction bansed on CEEMDAN-BO-BIGRU
[J]. Science Technology and Engineering, 2023, 23 (28) :
12012-12019.

XU Zhimin, CHEN Tianci, LI Jianfeng, et al. Defects and
improvement of predicting mine water inflow by virtual
largediameter well method[J]. Geofluids,2022(1) :3067983.
CHEN Shi. Mine water inrush prediction based on virtual
large diameter well method [ ] ]. Earth and Environmental
Science,2019,300(2):022098.

Wi S 78X S0, B TE , 46 Rk 1 R BE AR 0 2% 19 7 O i K
BT DFFE 5 I % . 2023.43(2) 1 143-148.
JIANG Hairong, ZHAO Baofeng, KANG Yanqgi, et al.
Prediction of mine water inflow bansed on deep belief
network[ ] ]. Mining Research and Development, 2023, 43
(2):143-148.

SRR, 0 R R K SCHb BT AR 52 A% B O 4 XTI K T
(] P % 2023, 49 T 2) 1 107-112,

ZHANG Bocheng, SUN Changmin. Study on water inflow
prediction of panelin coal mine with extremely complicated
hydrogeology[J]. China Coal,2023,49(Suppl.2):107-112.
IR SHTE B B , 46 3 T RJT i R T KB R 4
BOE AU, T7 125 09 ™ T I K R T B A A L) ] R R
5T #.2023,23(21):9024-9031.

SUN Gangyou, HU Qingzhen, KANG Qinrong, et al.
Comparative analysis of water inflow prediction of a mine
based on large well method and GMS numerical simulation
method[ J ]. Science Technology and Engineering, 2023, 23
(21):9024-9031.

LG kR B AR 23, A5 AR S8 R IR R RIK Y- JBR T8 vk 5
WYUK L] KBRS K T AR . 2018.29(5) :169-174,



FLOF R RETRRIREERT R REAR] A LHR S FL,2025,45(4).

171

[19]

JIANG Xiaoni, ZHANG Wei, CHENG Donghui, et al.

Estimation of mine water inflow using the partially
penetrated virtual large-diameter well method and partially
horizontal collector gallery method [ J ]. Journal of Water
Resources and Water Engineering,2018,29(5) :169-174,

B SR L T D B B8 S i DU T R R K T B e e A
SRk b R L] A & TR 244 . 2020.42(3) : 533-541.
LYU Binquan, FENG Xiaola, XIONG Zonghai. Theory of
artesian well flow in ancient river in Wuhan and its
application in foundation pit dewatering[ ] ]. Chinese Journal

of Geotechnical Engineering,2024,42(3) :533-541.

[20]

[21]

FWLIE 5 R R AR 55 K2 6 KA 00 B v AR 7 i
WEFELDTARIN - -k K2, 2022,

LU Fanyuan. Research on water level prediction and control
optimization method of open pit stope floor aquifer [ D].
Xuzhou:China University of Mining and Technology.2022.
BTN AT & ARBE MR G P48 - R R 4 K S
AT R K B BT 0.4 5 ()& . 2022(1) :89-91.
HU Yuandang, GAO Yufei, XU Tao. Hydrogeological
condition analysis and water inflow prediction of kalabi
copper cobalt mine in Katanga Province, Congo (DRC)[]].
World Nonferrous Metals,2022(1) :89-91.



