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Fig. 1 Block division of discrete element model Fig. 2 Failure state of rocks around the gateway



. 332 BHhES5 TR 19984E

TR —HRAGERUBHET THER. F3REEAFRE LNK TS 4,
(MEAFOMEETMLB 4, (TR, BF 4, >4, , RHBERBETMENRS
B, BRRUBBERE, RECEABN. EBIUBHXL, EXL EEOBRFEETHT

WU BT ARUTLES, ETEUTHEESEREEF, WERKNEEX
BMBENREEXER. MRBEFRWARE—BBHR, MR 3 & mETE &
%%, ERTRBZEEREKR, METRRNARELEZRR, EXIRNEAEERE
HEE, B, MTEHRBENS, ABERENRERMREESZEHOXE, LAY
Hxtfhr, ZEME4E,

3 HEEERRPEER

BRESEESUHIRME, F85, —REECSEFABRNARBENMNE. T
FEIREELZHRHARIER, EAFRAYST, ERELARE, BEFHRAHRSKRHR
ERANEAR, BEERBERIMACHET Y., RETHREE, Xi%EREHEH#F
C THBHRERRS., WAAENE4SR, R sc- 1 BESNEAARENN, BEER,
WX AR ME TR, ETRRIT2RSREREF, TR HBRIERT, TERHERY
Hl.4~1.5m, EHMBEL. 8m, TARMSHEE K0. 95~ 1. 1m. FEEWH R Wet g0
RERE, H—-HRRHPW, AEAFHE—SNE, TIRREZEHE, RN H &%
4.0m, XELZREHMEHHEEMSH, Hit, $OEEEEANEEHFTEES TR ERE
BSEH,

Y
&
20 /\M o SNGY 3 IRV,
°
Z : ©
0 oy ~
Q °
~
g —2.0 ©
T 355
o
; —4.0 e
o [
# —e.0 S S A
Z
- 0 > 1?
—8.0 )
A g 4
e 2200 |47 2
n i 1 L " A 4 '1‘ 5 1
2 4 6 8 10 12 14
[2E.4
B3 BELAERKGALE H4 BEBRASRIITENRRSGE
Fig.3 Displacements of the right wall of Fig.4 Measurement results of fractured

the gateway zone around the gateway
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Fig. 7 The convergence of surrounding rocks of the gateway



B/ITE  H3W REESSE. EFEEERBENT KB INRHE R PR + 335

5 45k

BAREFERBENBEAESEREFN SRR, BRAEERSRE &% EH
k5, BERGHREFENXRA. BEFNUARENSEENIBIHEXALAR, TR
BBEEMA, NTME T RN AREE. BIinRFHNEERSIE, BER FHH8
#, REFEEERBEIFRN—PEEAR. BEXNIHHEER R, SEEMAEREE,
AUHERSFXPROSH,. RETU ARBOTE N PR GHE, Hh, HEl
TEHITHFXFHSEHRBLETITN . TWERIEN, RASZSHEIIIXTTE,
BXXF, MTERERNERTARETITH, EEBSEY, CARITEHTITREREME
HOTES, BREE T

& F XL W

MES. KBAKEIRT LES BAREEMIE¥00 ] WM. RIbX%, 1996, 70~79
BERE, BER. RESSETERGERBHH. ReeEH, 1996, 21(2): 113~118

SR, X ¥ WEHREEHGEITHD. L. SR AR, 1991, 201~239

SR LAV WENEH. %M. PEP LA HIEE, 1988, 218~236

Retd, XBE. FLRy BEEANHBENS. AR, 1993, (3/4), 67~70

NEAE, s, PR E. BREH, 93208976

T T e W N

APPEARENCE OF STRATA PRESSURE OF GATEWAY
IN INCLINED COAL SEAM AND BOLTING SUPPORTS

Tao Lianjin Wang Yongjia Zhang Zhuoyuan
(Northeastern University, Shenyang 110006) (Chengdu Institute of Technology, Chengdu 610059)

Abstract A typical gateway in inclined coal seam is analyzed using fully-deformable
discrete element method. The fractured zone around the gateway is monitored in field.
Based on the measurement results and theoretical analysis, a comprehensive support
scheme with bolt and steel belt is proposed. Discrete element method is used to assess the
bolting scheme, and displacement monitoring in field is also carried out. It is proved in
practice that the scheme is both successful and reasonable. According to theoretical
analysis and monitoring in field, some important keys to gateway bolting are presented.

Key words inclined coal seam, gateway, strata pressure, bolting support, discrete
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