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Development status and prospect of mine raise boring technology and equipment
Liu Zhiqiang
(Mine Construction Branch, China Coal Research Institute, Beijing 100013, China)
Abstract: The paper stated the technical development course of the mine raise boring construction method, summarized the application
conditions of the present raise boring machine to the underground engineering construction area and had a comparison on the differences
between the raise boring shaft drilling technique and the other drilling technique. The paper pointed out that the raise boring structure
could be divided to a main machine, drilling tools and auxiliary system. According to the technical features of the raise boring machine,
the raise boring method could be divided to a upward remaining method and.downward remining method and thus the raise boring machine
could be divided to a upward reaming type and a downward reaming type. On the circumstances, the certain application ideas of the raise
boring machine were provided from the application to the mine shaft; extended to large non blasting energy saving excavation, underground
engineering failure repair, reconstruction of the underground engineéring in a service period, safety rescue and other area.
Key words: mine shaft sinking with raise boring method j-raise” boring machine; excavation of underground engineering; underground

structure repair; emergency rescue

ek N Btz LG KU HEK S ML 25 [ GERR o I
AR, e 2 T A T B i,
FEVC ST AT PR B8 38 | X 4858 38 AT DL

o 3 =
21 W2 M T s " At s T TR

B RSO BN R TE R LA, R TR ARG T2
SRS R HE B AR T ik . AT R P I
Fa RITR BN TIFR 20 22 B W8 T AR
IRV T2, HTIPRGE A NI — &
SRR R iy 23 18], T R A R A

RS EEE.2017-02-11; 2EHE B I

B R , IR T s Tk, A
li) T SRS i) LI A B 4 1 PR A B AR 3 22 4
PEFETRFNBET TSR AR sl PR B I ), 7 20 T AH
SRR G R ) >R X (9 45 38 72, 3F R a4 JF
SR TR W HE 5 AR 38 [A) I ol T 1A ] RE S 00 2 4

DOI; 10. 13199/j. enki. cst. 2017. 08. 012
BHETH . B RS ARDIE &R (863 1K) % BhI H (2012AA06A403)

EEREN 2 &R (1962—) 5 TIRXA L ARR, MEEFRZARERZHAROREIRK, IRPRVLUIEBRATGEIEEE. ST

2, PEERN T EDSFERNFR, E-mail : liuzhigiang@ vip. sohu. com
51 AR XU 0 L I IEEOR 53R 1 R SBR[ ], BERFLEER ,2017,45(8) :66-73.

Liu Zhigiang. Development status and prospect of mine raise boring technology and equipment[ J]. Coal Science and Technology,2017,45(8) :

66-73.

66



XS A7 L RO R BERAR 52 4 09 e SR BUIR L2 i 22

2017 456 8 1)

PSR A AR S5 30 5 BB I N 7 AR R KT 1
A M TR TR S ST B R A B AR — S i A
WA G R TR IR R MO TR A 2 (]
SIARIERS , W Ao R 2l B E KO ARE R AR IS,
Horpae BRI AL S I SO KO AR T A4S 4
Y sk s WA A A 1A RS E A A RDE L B
R e (B BR JFUIIR A, w7 1L i iR WiE
BT DABG IR AR A A% O R S AR HE 0 T 28, X F kA
TR I BRI B L R T %, T
A 55 TR, — MR T 1) b A T 07
B2 BN RO L (RO ) | B oA A it T
S IR GRS % (ER RO T 455
W NGTE B SER SO TAE T, TS W &
A ARTERGE, AN TR, SR AN
it 40 m MRS ROE A &A1 IR T,

26 D78 KR ) K R, R 1) D iR A AN
TiE A TAE R SEATRN R T, B SOF B AL
B HLAL . A SRR RRIL I R, RIET
[ MRAVINEN- ke = e IR N Y35 oy
B, R ROTE RN TN T S8, A B AT
B, TR R K B ¥ 5 WL ) e
IR 2 O, SRS HE BB A e B E N L ks
AR, AT N — DN E IR AR IR R TAE, R T
A B R AR i T A2 B BRI, — AR
MEFAIL 10 mg >0 T PRt T 8 B %) BR o 0 S - dd A
HE 19 7 A B ), % R I T AR, RIS 3
Fi s T RPN 5 ik (), AN RO i % 26
B TR T  FERN A BE Y B T ERICHE TP AR
T O HEROT S FCHE RO X8t T 5 3 i AL R
BRSR AR BT HE A TAE TR 78 U IR B2y ik
0L G A AL AN B SRR, TAESRER AR & 22, 3%
HESE A BT KRG E, L RIE,
TS e il T B R TG ARALR , 4 i) 2
FESE | o T F SR T AR A FUR X A4 4
PRI B, DR R A S B i O | W
IRl 1L R s T LA L R AR R R
AU 75 14 S B AL s 3, R PR L 18 4% 52 K
FIPE T4 ad 72 B E T AR 2 A TAETE,
Wkt e T TS iR A, WARAR i de T R it
T % Sl B i IR s T TN 557 sl
T TAERRD

AR R BEE R EE I HOR TR 45 1 R e e
BRI RHERBEE 1, RO S HLAE A5 3E & AR B IR

MR PR A A T A DU 8 LA B 300 MPa (9%
AP IR BV B R ERICR | RN Bl FARIAE S5 m,
PR EEIAE] 600 m, IR & @A 1L AF 4 8 5~
S5, K HL AhoK EE 8 H il |20 kI R T XU T
R R R ik, O HLokAE T — 263 R T
Feil TR S0 4E , ROFEIEBORAEIE T30 F TR
Jiti T AR

1 RHEHBEARRES

1.1 RFKHFIZ

SIS A58 AL L 7 SOR R AR T
SRS Y LA w e, R b
it TR ML A DF 2Tt A PR VAR 45 52 L FEL |
K () B G2 i 3, e R Al Lz 2040, 78
P BRI 2226 B3R I PR AR B ML 17, R
b SR Bl B RT BEth 51 2 |, 20 BT B A8 FAS B 42
T F JERIKUE KRR BT AR BT N LA Sk i e e
BEML L 1 B AL B R R R I
FF, BB AT K-35 38 5, Prds ALk i
E2 e/ {5/ <& B O B /A PO = 2 1 o S 3
P A FEZ W BR BT, AL B SR i i, ST
IR ARG FRHERR , I LAY Sk B r i 2
SEHEERBT AP, B B s 40, 2 5
R B FLSE AR B BRI IR Bl as 42 1
ALk RO E TAESE R,

ARG 330 Bl | S B ML %) Bl 2 R S 3 A
T, RIFEML LB AE I A E PF 1L
Bk BRESYFLER SR DL E Bk dEE B EHIKE
HETET DAL & R AR R A AE 2 K B
T B, T ) B AL, SRR A R F
FLEE B R KO A e LA S AR ) S 4
IR LN A A RS R AR
FEEAR, W E HEAHLEE ) MR ) 2 18
K, =&Y FLEBRKGES] 7 m, HA TAEANG TAE
WA A4 57 Bl BRI AR A
1.2 RIASHFRGEHR

AL R T TR it TR 55, i 2 b F T
FRRFE I TAE S . ROFEHILE 58 Rl T A% 0
BeRt T HAD B B4 RGBS, A REA LI
RGO R GRS I RE LR 1,
FEEGHL EHLER /L8 AL R0 IR AR A
HIERG S, RS BRI AN T AR f
O, B R AR AR R B A R AR, E

67



2017 4F55 8 1A

HEMFHA

545 4%

I ARBER AL A, WAL AR
B R AE AL L LR Sk AT T AL
BEAT REE BT BRI AR IS RO
BN ARG v 20 i PEES U K SR
I8, BOFEEHLIR ARG BLE 5% ANHEBE | e 5% 2R 502
R AR e s 9K B0 T B Tk A Bl ek el R D
SR A A e 3 A i A SR A AT

) Bk feid RIS, 2R3l 7 A 14 g P ik 9K sl 4 2 3l
L, B Eh 1 Sk R R A LB R R s 3l i i B T
i | B Sk ™ A X B D B e gl 1E AL
WS R T 7 A bl (B 1R D),
WA AT o OB ML S B e i B i 2 2006 2
Bt T 200K, A R BB 4 1 B AL B AL 1 Y
B

£1 REHESZHARINGE
Table 1 Composition and function of raise boring system
FHES  RAAH ki FELEHBR
 RHEERREERED S, \
EAHHL A A T T A G AR AR O
B S A YR S I A S KA
B B ey BERE AN WO Eh3AURE (P T3k T R
s BRI PR DL Tk ) A B HLIK B | a2 B BB B
ELET ST ELAF A £
B (B BRI R R B S PLIE S R
) 75t W SEEIIRER S L AR A 58
R A A AL S . , :
bl 2 2 R ISR T 3 v
RS R e s il T SRR B
FFALAEAT SALFFALIL AT FF AR 1) 0 T8 5 A B T
P B A TR I S RSN TR G
Bk SRR AT HL I T A
WHAG A% SR 1 SRRk NG LS
PILA TR BRIE 00 PS4 TSR AL
W) LAk R BV T] SR T (G BRI A )
BEA T Yl FLIERS TR WO HAE 5L
Lakt it o AR i1l A A
EFRG %i¥ﬁL$* PR EEILT R kR RO B R RS
s AL
. WHRG AT S WU AMBERR K NI M, TEIR A W BRI K TR 5
U Ry L B ) R K b LSk
LR 17 HE th 7% B0 F KO 45 38
A% ﬁ?ﬁL%mm BRTATEE s 3mSR B A AR 54 %
ST ot -

L SR s LR
AUREINE s o 24

ST MR R TR 7 HTRRG
BB

8RBl iR 5 3 ) SRR

fHEK

Hhrg

PAML I T B 8 B o I Tl JERE R R 5

KE

KR

tibiE S

1.3 RIS

S BB S AR 22 AR HE DL — ol s o 2 47 1
B 7> 28, T L% BEAfE A e e T ORI 3 HL 45 A it
Fr 353 o AR e 2L T 30 D - WM S A i
BN S Ik BE S e OE, AR OO B PL 2 R TR
s {7 5 AFE 3 5 AR 90 e B B Bl R B R T s R
SE ) I G e I e e e I e R X

68

BB BT MR 32 53 R0 00 235 1 Kl g HE SR B
REAE SR EE M MG FL A Sk AR IC B BiCA VR T 26
B w] oy g B BRI 1Y AL Sk NS B O
I 251 2 iy 3 5 MR 45 R B R 2% B BT 1
BRI B, e FAt T T N A4 IR By L
HBEHL 3 T AN R 1 26 1 Al 2 1) s B Al AL
T RO BEHLAE o (H X 28 50 73 #8 AN fig 56 2= 1



XS A7 L RO R BERAR 52 4 09 e SR BUIR L2 i 22

2017 456 8 1)

TSR HLRS 53, O i, A BRSO Bl LA 5% 19 S
HG I T2 77 A Hik A4

I TV M iyl L s e G O S )
M OBy MR ROE PN L3 U S L,
ERALE LA SO AR Se kb ) Al AL
5 AR, 1 H R A LR TR LA
s SRR SO T # AR, R 1) b A
SR EYT, ALY LB T T AR R ) L

) /m
S o= o L st O
T T T T T 1

Hifl

100- ¢
LM-90
200

BRI m
w B (78]
= < <
o < <

T T T

[+

[ =

[=
T

700

QTP 8, T AL, R LRSI T
FRBTE, Jorh T A B RS ALS _ERROKP A, 7
R AL Sk 205 i b R o R fLa R,
AL IFEEHLRE AT A Ly dnl UR 9 Wik £
INRESOFHL, EY LRI Z T kN4
o TR BT BRI RN AR O T RSB, B
PLESS 22 )iz, B P T SO S L TR
FBL I AR A 1 B

p O i
il j
BMC300 4
% L
BMC400 Bl g
BMC600

n
g L] ki

0.9 1.2 1.4 1.0 1.4

1.6 2.0 3.5 5.0

H RS EWLNATILE R/ m

K1

B REMEE L ER

Fig. 1 Depth and diameter of raise boring
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