ISSN 1005 —2763 B ABRE A F 455 F 7 H 2025 4 7 A
CN 43 -1215/TD MINING R & D, Vol.45,No.7 Jul. 2025

E T TRBERMPYESGREFARALCERT SUBAKERN

IR A Bk R, FAe
QAL FH N ARITEATF, Jbx 100053;
2KV IR BEA R TR/, I KV 4100125
SEVINEZEFEARERESLRE, Wm K 410012;
4. A Bruﬁmﬁkiﬁmé 5®E S TRERWR PO, W KY 410012)

WERTHFLOFRBRKEARTREAGFZZHNARMNG THF LG ERIBAATEZEL AL XRHF L 24 E >

Fe R B RS, MR ERMEFTETHLE -RRD)"RAT FTH—ANDRBERT KLU REHL L. ERABEART
F.RAFIRAKREREAR 46 000 m*/d, BEAGRKIREHAZ . FRNTREREKEEGAEN S AERFERHNR TR

B REEEEHNAETHIE, BARTRADEZLFREENBE R EL T REHRBRA XK TAFAE 09 = 43 T REME

A, EAF TR RARERATRTFLEILF X T E. RN 940 m PREIFRMGFT AR ETHEIKRE 25 260 m*/d. &

LR HERNR T T ER L FATERTETEFR M THART I E.BFVTHRRERALG 2474, £ 2

R FHTETAHEMEMRKT LREEE A EAEKRTILARE RPFERTR.AD G EF K,

KB KAKF DI F R T B R E HAEHEM

hESES . TD74 SCEEARIRED : A X EHE 1005 -2763(2025)07 -0191 08
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Abstract: The prediction of mine pit inflow and the spatio-temporal variation of groundwater seepage fields in underground
mines is of great significance for mine water control engineering, which is directly related to mine safety production and
environmental protection. A copper-cobalt mine in the Democratic Republic of Congo (DRC) is located in a small nappe within
the Zambia-DRC metallogenic belt, featuring complex hydrogeological conditions. If the traditional drainage scheme is adopted,
the predicted mine pit inflow will exceed 46 000 m®/d. Through on-site hydrogeological condition investigation, a single-layer
control drainage scheme was proposed by utilizing the vertical multi-layer structure of the mining area’s aquifer and the principle
of control drainage. By applying the theory of groundwater flow and numerical simulation techniques, a three-dimensional
groundwater numerical model was established to accurately reflect the hydrogeological characteristics of the mining area.
Combined with the optimization of drainage borehole layout scheme based on water gushing points during underground
development, the prediction shows that the mine pit inflow during the mining period of the 940 m level can be reduced to 25

260 m®/d. The mine has been constructed according to the optimized control drainage scheme, achieving pressure-controlled
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mining in the first mining section. Compared with the traditional drainage scheme, it saves approximately 2.34 million US

dollars in drainage costs annually. The single-layer control drainage method can provide a reference for similar high-water mines

in Africa, thereby achieving the reduction of mine pit inflow, protection of mining area water resources, and efficient pressure-

controlled mining.
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Fig.1 Geological map of the research area
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Fig.3 Schematic of single-layer control drainage scheme for ore-bearing strata
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