5539 & 5 3 1
2025 “F 6 H

EERLN Sy
NONFERROUS METALLURGICAL EQUIPMENT

Vol. 39 No. 3
Jun. 2025

SI AR R ROFA LTS 0T AR XIS R TP I [ ] . A7 (8245 ,2025,39(3) 1106 - 110.

CHEN Jianming. Application of raise borer for ventilation shaft construction in copper mine[ J ]. Nonferrous Metallurgical E-

quipment,2025,39(3) :106 — 110.

R F SR ESESE KB X H H & 8 3t e T e H

= )i

(ea L ER BN AIRNE, 48 £ E 364200)

[ E] WER(E) F IR et 7Ry @ KT, 5 i 6 550545 6 m IRBE 200 ~400 m AR AL K H
LG8 R AR FH IR T35 38 SR FH IE R et 0k, FA e 2 RB L it T AR TR 15 = bt T8 1A K 45 )
U, A, AR SCAE ZR G0 RATE R PR A L DRSS SHE 6 it T AR A Rt L i 8 AR SR P KR R B L T 1
I ZEA 25 G A B T A A il T DA A A ety R KR S R B ML A T B A it T ¢ £ 1Y)

TRFE,

i B TR S, k8 T BUE TR A AR UG T RAFRYSERRRICR . 10 T 5 S92 15 A KU 4 )

AR AR it TR S A e N TR R R T RS HAR, BT RGPSk a . WIS RUR ol D [ N 2R ABL ™ L )

RIFFEEIE T ki — e S FIE L,
[RBBIE] IFEEIL; WXEH P50, #a; it
[ FE4ZE] TD262 [ XERFRER] A
DOI:10. 19611/j. cnki. cn11-2919/tg. 2025. 03. 012

0 3

H 20 22 90 A, SRS HLEARFE FE 2 L
TRRGUEAR R T T ST AU TG
BRI T3k, BEBORAAWEL | B AMlE )
FI R I EHAERALIREE 3L EAR T 2 R0R
G5, PERER AR 8 AR O A TR K A8, AR K
fLERMTIE 8 m, H HAGNLIREE T L1 500 m,

AR E L, RIS E Y =20 T K
AR BRI Y B R Gl X DL R HE K I 55 TR
G, AR RSB R E EAR 3 m LUR, 726710 T
PRSI, B AFAE/INESE XU 6 R R 1L A
I ZE 6] B AR A 3 me ) A AT 2k R HH
IE R L i T, SR, B AT IR Z P
FEGEIR A H 23 A8, 4 LU SR TR BE FOUE BEAS 4 A
KA [ R B R — i b SR R B Xl KR G Y
BER AR B g, 1T AR A A ) KU I RS
AR NG, FEMGE SR AL 580 1 ) 8 2F it T
PR A A R BUIE it TCR AN = S R) L, 3% 0
TG N R [ RS A I LK

i

[YFE BHA] 2025 -01 -09

[ XEHS] 1003 - 8884(2025)03 —0106 - 05

AR (4 ) BEtt FR G S 1], 1220t 107 %8 81
X PR A FHAEEAR o 2 A AR B At S SO il
AU T AR At [# BE Al ELAR R B A5 il 7 5 4 5 Al
JEAE AT B, I e 1 RO A LA L Y
TP, B RIE A FE 1 H 18 S T, AR SCE 2
AT BOFEHLA AR S5 L, DL R X8 S - 47 it T
M 2T JF 5 IR G T AT T,
A LAl AR B —E S B IS4

1 ImB#R

ISR (&) FEt AR T A DT A, 4R
Pl R G ER, T B0 R p JL 3 o i
3R EHAR N 6 m BYHE/ RS, 4 B IR
DU T 250, 1T T R KB R B L8 F B A%
6 m 7% 200 ~400 m "SEH95E T %, ix T L8 T
6 SRUREEAN [R] (38 KU1 (3% 1) py ki, S
TR R EE A8 e T H

2 RS TEREREMIZFIRE
B AL AR IS 8 oAy 3 i v LR 3l TR B ik

[E—EE] Bl (1980—) , 95 el EHUA HUM AR, 22 e (i B B TAE

106



WRAERA . OB HLAE AT R R KU e 4 28t 1 v Bz

®1 BREHEARSH

Table 1 Technical parameters of ventilation shafts

I E G = BRAH/ (m-s™") FHERE/m WA ER/m  HEET T/ H i alicd
NE VS-02 22 318 $6. 0 8

NE VS-03 22 400 $6. 0 9

SE VS-01 22 342 $6.0 8 kA Bk
SE VS-02 22 260 $6.0 7 B A
KSM VS$-01 22 200 $6.0 7

KSM VS-02 22 230 $6.0 7
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Table 2 Specification of raise borer in main manufacturers

PHLAR, B, PLEOR BB, BB B

eI HAS A5 W (Nem) AN N Km0 1L FH S 43
Fii#t Epiroc 24%H]  Robbins 92R 500 700 8923 3.1~6.0 1100 <0.5 %22 Kemi #71L
i Wirth 23 7] HG300-SP 550 710 8200 3.0~6.0 990 <0.6 FE BB
ig Master Drilling 15 1000 760 1240 10450 3.1~7.1 1200 <0.6  FdE Lonmin #15"
HWMSLAWENLAR AT3500 168.5 150 3000 2.5~3.5 400 <l TGRS
TR BFEATE BBE BMCS00 128.5 102 3000 2.0~3.5 500 <1 TR A DU

%3 RD7-1000 RFHH T RSHFR
Table 3 Specification of RD7-1000 raise borer
BRE| Hirs T H FiAs

il 32 7 B 3E Master Drilling FkE 15 RD7-1000
i A A WERE ks Wb E % TS AR (f) 1~20
HOEE 2.65~2.9t/m’ TR Sk R L) 3 2 x280 kW
W B 35 e A AR 1240 kN-m FHLIMET 5 K AHE S 10 450 kN
Se L 55 40 r/min P LA 5% 7 r/min
BRI $375 mm x 3 000 mm SFILER $475 mm
FREFT RS $475 mm x 3 000 mm iLER 3100 ~7 100 mm
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Fig.1 Construction process of the raise borer
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Fig.2 Schematic diagram of the raise borer

foundation
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Application of raise borer for ventilation shaft construction in copper mine

CHEN Jianming
(Zijin Mining Co. , Ltd, Longyan 364200, China)

Abstract: A world-class copper mine in Democratic Republic of the Congo requires the construction of

six large ventilation shafts, each with a diameter of 6 m and depths ranging from 200 to 400 m, to meet

the ventilation demands of underground mining operations. Traditional shaft excavation methods for large-

diameter shafts commonly employ the conventional sinking technique, which presents significant safety

risks, low construction efficiency, high engineering costs, and prolonged construction periods. To address

these issues, this study systematically investigates shaft construction technologies for mine ventilation both

domestically and internationally, drawing upon successful international cases utilizing large-diameter raise

borers. Base on the specific rock conditions of the mine, an engineering solution was developed to

conduct a barrel-type pile foundation and employing a large raise borer for reverse excavation of the

shafts. Field implementation demonstrated that the proposed approach successfully achieved the intended

engineering objectives, yielding favorable practical outcomes. This raise boring technique effectively

mitigated safety risks, saved capital cost, shortened construction duration, and improved project quality,

demonstrating significant economic benefits. The research findings provide valuable technical references

and practical insights for similar shaft projects in domestic mining operations.
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