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Study on Process Optimization and Capacity Transition of Downward Drift Filling Method in a Copper-Nickel Mine
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Abstract: Aiming at the problems of limited mining process and reduced production capacity of deep filling mining method
caused by the change of geological conditions in a copper-nickel mine, the process optimization, production capacity check and
capacity transition scheme of downward drift filling mining method were studied. Combined with the technical conditions of
mining and the current situation of mining methods, in order to realize the continuous and efficient production of downward
drift filling method as the optimization research goal, three mining methods were proposed, including downward drift stoping
and filling along the strike, downward drift stoping and filling perpendicular to the strike and downward drift stoping and filling
obliquely to the strike. Through the comprehensive comparative analysis of the advantages and disadvantages of each scheme
and the technical and economic indicators, it is determined that the scheme of downward drift stoping and filling along the
strike is the best scheme. The research proposed a capacity calculation method under the condition of continuous mining in the
panel. Combined with the occurrence characteristics of the ore body in the middle section of the mine, the panel was divided into
three categories, and the production capacity was calculated respectively. On this basis, the calculation of the production
capacity of the section was completed, and the capacity transition scheme of the new and old mining processes was formulated.
The work deployment of the transition period was clarified. The results show that the optimized filling mining method is
technically feasible, safe and efficient, and the capacity transition scheme is operable, which can provide technical support for
the mining production and productivity transition of the mine.
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Fig.2 Scheme of downward drift stoping and filling along the strike
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Fig.3 Scheme of downward drift stoping and filling perpendicular to the strike
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Table 1 Comparative analysis of the advantages and disadvantages of various schemes
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Table 3 Calculation for comprehensive production capacity of class I mining area with downward drift stoping and filling method
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Table 4 Calculation for comprehensive production capacity of class [ mining area with downward drift stoping and filling method
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Table 5 Calculation for comprehensive production capacity of class Il mining area with downward drift stoping and filling method
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7 QTSR 5 TR
""" 8 mhessmERy s
9 AN B ] 2
10 4y 2 T 85 B2+ R+ A
11 Oy 2B 8 755 t FXAB T RETT 194 t/d
12 AR 103 t/d

AL XHAR 60 mX 12 m, FEIHAE J) 800 m®/d, B K 2 Jkik k=7,

x6 SRUREMERMESENTH

Table 6 Calculation of production capacity for simultaneously mining of sublevel ore blocks

ey R 0 JEE B 6 A X (348 t/dD B R R EAL X (228 t/d) — BB A £ X (103 t/d) Sy B e
5 WAARAR YR EFERE/ WA WHORIME ErEREd)/ WIAs THRAIH ArERg )/ fit 71/
31 EX 4 (J3 t/a) AL EX (i t/a) TP AL RE (Ji t/a) 7 t/a
270 6 0.8 61.25 2 0.8 13.38 74.6
250 6 0.8 61.25 2 0.8 13.38 74.6
230 6 0.8 61.25 2 0.8 13.38 74.6
210 2 0.8 20.42 4 0.8 26.75 2 0.6 4.53 51.7
190 2 0.8 20.42 4 0.8 26.75 47.2
170 2 0.8 13.38 1 0.6 2.27 15.6
150 2 0.8 13.38 1 0.6 2.27 15.6
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Fig.5 Schematic diagram of development and mining preparation engineering layout of the layere from 286 to 290 m
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(1) 290 m I o] K8 T /2R H 4 A4 1w 7
TTHESE R T A B M A R0R ¥ F 48 3R
Fiz 3.0 m/d it BT 127 d. B8 H MRSk E
WA 2 d, 4% 28 d/ A3t i T 4.54 A

(2) 286 m 43 JZHE 4538 T R 4k 4 A4 M 1 4
HE LT TN 7.94 A H LS80 T 5 8 X8 0 I
KRR 48, S8 G N A A 282 m 432 #EIX R
Wil 15 REAEAL .

(3) 250~290 m W IR FH R I B AL T2, 3%
K 2.0 m/dit, TR 1.93 A, KM T 5F
4 HEAE 23 8] 10T R 2B AR, 43 J2 Bk 4% 3 B8 1 2 A
N R I, ST I

(4) 286 m 43 JZ 761 b X 4 S 2R 7E A R

DX, e B R — 9 7 U BER AR, 9 2% a2 8% [w) B [ ok
(PGR 345, K 6 50) RIXAETZRE I M 1 314 t/d,
AFER R 36 792 t, B THI R 11.69 M H (A1 a),

(5) 286 m A RIXAE— ., =, =B BRI IR %
B H AT SRk B AN R I AP SR XA, TR T
B AR SR SR T L R T 4 0 | D BRI AT ]
Ko ZJaHEAN 282 m Ay R AREBIEAT RAEVEML

(6) 282 m J LA 43 J2 4 15 7 1) A B ) i
PRFEMCRT LT RETBAE, W S EEH
WA 17 38 5 A 2 K O i A o 3 i T ] UG 4% T
5 B 290 m 7K S [ XUPR S B, T8 E AR S,
mE 6 FiR .,

(7) 282 m K LAF 43 2R e T8 3 S35 73 J2 Bk
2SI GRS TR N A SEW A EI DA PIRG4S TE
i 3 A REXCRUER 3 ALK MR IFATH LU 7=
B 700 TR 3.0 m/d i S IXCRMERTE R 2 S H .
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Fig.6 Schematic diagram of development and mining preparation engineering layout of the layere below 282 m
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Table 7 Transition planning scheme for stable production of the deep mining area by stoping and filling method
B T TR T [ i i 32 A
TR T H £ Fr HiKE/ &/ A/ fElkm W/t Ret/ T/ A
m m (m/d) Rk # t/d)
290 m KFEIIE A1 4.3X4.3 1525 3.0 4 4.54
HRZ N T ks
Paraen 286 m K43 R B4 TH 4.3X4.3 2667 3.0 4 7.94
250~290 m WH @3.0 108 2.0 1 1.93
— A R 41X 4 9 129 761 146 3.53
TP BRI B 44 9 130 065 146 3.54
286 m 4r 2 _ ,
P 3 W S i 41X 4 9 121 634 146 3.31
VU 25 B 3 it 4X 4 9 29 875 146 0.81
T R B 4 X4 9 19 221 146 0.52
278~282 m G124 G 4.3X3.8 2000 3.0 2 — — 11.90
G EREIX 43 B 1AL R 18 934 000 146 12.69
VAR X T B 4.2 395~48 292 /1 ,31.9 U7 t/as B Z4F .39 181~66 733 t/ ] ,66.4 JT t/a,
6 i B W T A T ) B R IECR T N AT R
=7 " N
FEIX A= HETI N 656 t/d.
(1) S5 A5 1L 5 TR IT R4 AR A 1 2 7 (2) BFFEHR M T SRS I 40 F 7= fle it

SKEADRWEFEHE T A R ) A ST HOR
73k (3 ELE 1 AT 1) B SEBCR B R TT
T A5 E T i) % 9 ST SRR A 3 2 3 R EOR O 56 L 3l
X7 A B ER R B R AR AT ZR 5 % H A A

BTk, oy 3 RAXOTT B IX A 7 BE 1358 X oy B
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