Mine Engineering 7 1L T2, 2024, 12(1), 103-110 Hans X
Published Online January 2024 in Hans. https://www.hanspub.org/journal/me
https://doi.org/10.12677/me.2024.121011

Bishop = B KIEH 1A FAfaE P Y
LR S M A

Rl#A&
7 2 AR SRR TR, DU P

ks HiH: 2023412 H23H; FHHEM: 20244F1H24H; KA HM: 2024/F1H31H

H E

Brxr R AL LA PR A B PRI BRI 3 A B E FIBORYER, KA T BishopiZi R e B R 143
ARFTTE, IR T R A Bishopti ki & BREN W AF AN EAFENEAEEFER, £RE
R WA BRA T PTREBIED BT T R ABTR, BT RFMABR, FAT A, RETRF/RDE
Ry #4E. ‘A, BARZMRAME.

Xiid

Bishopik, BBREW WHAHIE, KK, NHA

Practice and Application of Bishop Method
in Determining Slope Angle of Open-Pit
Coal Mines

Lianchun Zhou

School of Civil and Hydraulic Engineering, Xichang University, Xichang Sichuan

Received: Dec. 23", 2023; accepted: Jan. 24™, 2024; published: Jan. 31%, 2024

Abstract

In response to the technical difficulties in determining the slope angle of Almale Coal Mine in Yitai
Yili Mining Co., Ltd., a new method called Bishop method was adopted to determine the slope angle
of open-pit coal mines. The usage conditions and precautions of the new method using Bishop me-
thod to determine the slope angle of open-pit coal mines were explained. The application research
was conducted in Almale Coal Mine in Yitai Yili Mining Co., Ltd., and good application results were
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achieved, saving costs. It ensures the safe and efficient production of Almale Coal Mine and has a
wide range of application value.
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SRR R SR 7 PR SR 10 2 — [1] o SR B 555 AN () 8 R AR A 1) AR St BRPAIE , 5 M BRI A 4
At KR E R %, MRS R LI T A, R TR AR AR 5 ik £ A
R CEE N /R [2] . J&4 Rk, FELSARE AT, WA PR P vk DU S8 b . TH LT o, TR
BT N BN 23] BRI BR 1 M 75 B B 975 I #2432 Bishop 2. Janbu
%+ Morgenstern-Price % Spencer V2. Sarma i%. FlRHE/ % A &% BUBAKIL. Newmark V271
5 [ bk 2 TARITEE[1]. Horr, Bishop VE7R&E T-HRBR Pk, f&mEm—F. B ik kir 2
a5k, ME TR 4k B0 R SR AR SRS SR AR SR 1, SRS AR R AE A 2% BRI oSk A,
At T DA 2 B L AR SPT . Bishop AIE & T RYGE SN, 1R RHEEIE G TAE R M 3h[4]. &HXF
B R A TRE R 5 1F, AW SCRA T Bishop REET T I3 MM A b, IR TR R A
ROR

2. WHELR

PR A PRA FIBT R B A TR R B IR 2 R, BEfH T 60 km, PREAR AR
H4f 55 km, ATEUX RIHEHERSA AR OA B B ARIGHIR 2 85 . WS RERMA KRR~
W IF 11 B, SAEFERE DT 5000 JIME/AE, ARPEHIBER B IR RHREE . RHERE. mAVES R AL BT
HRXERZFEN 80% LA E, FIMHIMALFLE A E] 100%. 1200 J5Mi/4F (KB Rl E a2 3 55— el T
WE () 1t 7 AT 5 1500 73 e/ A R £ BRORT B 6l H AT RS S K R SE IR o A R NS & IR
A 8, AR ENPE TS, Bykikaeid 5000 A, Horb, AERS R E S RRIVA LR
] O RER TR RS, BB RS AATEILIEE 09 JIM/AE ., B /RIDENIEH AT H S Py 2 O B
PR (IR + i + W) 210,051 J5mg, b SRUIBTUE R 82,639 SN, 4 Bk 51,481 JIHl,
W % Y5 B 75,931 J3 . PRI BEUR B oG S R Y 39.34%, BRI + FEHISEHIRE b A SR E 1) 63.85%.
AT RN TT SR 2 AR X B HR 4 AT B AT SR L YRR B (HERT) 5139 JIME . IE A R R TR AR VR
(RBH + #%) + HEWT) 130,554 J5mi, . $REFTHEE 55,070 S, )T 25,150 Jimd, AN
PR R 50,334 il U] BEYR B B R IEE 42.18%, W] + fEHEREEE S R RIEEN 61.45%. HUE
EATEE; B AR DIAREE N 32, FREAIEE, SRR K R AL TR, mT il T AR A
KRB, A AR JE R 814.51 Mt, % 450 Mt/a. & & H 250 1.15 115, Wit RSER
157.39 a. P RXAREMEE 117.58 Mt, fEE &M /5 1.1, FA47H87] 450 Mt, RZSFIR 23.75 a.
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Figure 1. Schematic diagram of circular arc failure
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Table 1. Table of strength of different rock masses

*= 1 TREFEER

. KiE it Wl PABE 2 £
A s
g/lcm Mpa )
FIHR 101 0.11 19.8
b s 2.26 0.67 33.60
RRb A 2.52 0.65 35.55
ERiRES 2.35 0.59 29.50
Ve 2.24 0.61 28.03
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s 1.32 0.21 31.67
R 2.15 0.56 28.95
Hezepphl 2.10 0.15 24.2

4.3. DB REEFRBNTHE
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Table 2. Selection of slope safety factors Fs
F2 MBEREFEMFIEAR

AT JI 55 bR (a) BAEFRHFs
T3 A i) A ) s TV A A o I R R R >20 >15
KA b 4T >20 1.3~15
<10 11~1.2
FE AR LY 10~20 1.2~1.3
>20 1.3~15
TARH A I o 1.05~1.2
ShHEL 37303 >20 1.2~15
P it Ny, iy

AR HE AR A A AR SR RS, T R Z WA B BE(15 A7), RIESHIRHR 7y 7 Bk
1AM, HBEE TR PR R 5 BURMUR R BT 2%, W LUREEAT AHE, HFFRE 6 KR
Ja b TARR AR, Aes el k. MRAEH™ 10 TRERS P IRA R, X7 4Eu] DASKBLi 7> Wk, i
PR B AEAR T LASEI e A A HE, BRIMAH s . JE TAER R AR 3/ T 10 4. 25 LTl 224 /3L
Fs e AR TAESS 1.2, RIEMRLAILYE 1.3, WHEL N 1.3, S EL351a80k 1.5,

4.4. VHEEHIERYERN

Table 3. Summary table of using previous engineering geological data for each engineering geological section model
3. FTREMREEERFAUETEMRERLESE

Fe TREHR Wi S Wi i FIHIELFLgm =~ B
1 11 BhERE andiah ZK1100. ZKF1101 M EA BhRE L
2 7 WHREH T BHEH ZK713. ZK712 A EA B PRE L
3 A A A ZK6001. ZK9409 A EA7 B ERES L
4 bR TR A A B AR ZK9534. ZK904 M EA B L
5 H9 Bh iR £l i KT Re v B3 ZK509. ZK708 MM EA B R L
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Figure 2. Stability calculation results of the southern slope
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Figure 3. Stability calculation results of the northern slope
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Figure 4. Stability calculation results of the western slope
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Figure 5. Stability calculation results of dongbang slope
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Figure 6. Calculation results of slope stability at maximum mining height
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Table 4. Final slope angle
4 REIDKA

SRS bk AN
Gakil 33
Jb#5 30°
5% 33
R 33°

RRITKm = 33°
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I B BRI LT AR RREEAREE , TR TR I R A AR
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