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Dynamic control of working slope shape and optimization of advance speed in

seasonally stripped open-pit coal mine

LIU Guangwei', HUANG Yunlong', CAO Bo', YAO Yong®
(1. Institute of Mining Technology, Liaoning Technical University, Fuxin 123000, China; 2. Xilin Gol Mengdong Mining Co., Ltd., Xilinhot 026000, China)

Abstract: Due to the discontinuity of the stripping project in seasonal stripping open-pit coal mines, the untimely advance distance of the
working slope is huge. In order to reduce the advance stripping and save the stripping distance, research was carried out on dynamic con-
trol of the shape of the working slope and optimization of the limit advance speed of the working slope in seasonal stripped open-pit coal
mines. This paper explains the shape and operation procedure of the working slope in seasonal stripped open-pit coal mines and analyzes
factors that influence working slope shape and advance speed. Based on structural form of working slope and stripping operation mode of
seasonally stripped open-pit coal mines, an engineering model for shape optimization of working slope is established. The relationship
between circular advance distance of working slope with working bench width and exposed coal mode of stope is discussed. Bench group
cycle advance engineering quantity and production capacity of layered equipment, advance time of the working slope cycle and calcula-

tion method for reliability of side slope transportation system are given. With optimization goal of minimizing transport work of stripping
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material and time-space continuity of stripping engineering as constraint condition, mathematical model for shape optimization of working
slope in seasonally stripped open-pit coal mine is established. Sequential quadratic programming algorithm (SQP) is introduced to solve
nonlinear programming. A method to realize dynamic control of shape of working slope of seasonally stripped open-pit coal mine by de-
termining combination mode of stripping benches and working bench width and a method to optimize limit advance speed of stripped
working slope are proposed. Taking Shengli West No.2 Open-pit Coal Mine as an engineering background, above-mentioned optimization
control method is applied for research and calculation and solution are carried out by establishing form optimization model of stripping
working slope and substituting actual parameters of West No.2 Open-pit Mine. Results show that when the number of benches in bench
group is 5 and working bench width is 89 m, advance of working slope meets the requirements of space-time continuity in stripping engin-
eering and transport work of stripped objects is smallest. In this shape, limit advance speed of the working slope is 320 m/a, and change of

limit advance speed of the working slope is analyzed and determined when combination of benches and cyclic advance distance is

changed.

Key words: open-pit coal mine; seasonally stripped; bench group; working slope; sequential quadratic programming (SQP); advancing

speed
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Fig.1 Schematic diagram of composition of bench group

IR G G TEL R, M&HHAE G5
B RN AE R, T AEHS J5 AT ) A4k — e B g
L, GG BN G A E B2, 58— XA PR
A [l G, 4 B VR B IR IR BOER /L, T AEHS
Yok, Rz, AEBHNEIEE B, 58—
URAG P B[] R, S 5 1 0 PN R IR B 22,
AR AN, B Pys i BE R
12 TEBESREHEZMEER

1) R EEHET o B 58 R IF R 52 B
2 A A R R B e, (AR R T M AR S
TIPSR A A, PRI L IR 2 1 ] SR A e i 1 8 T
PR HEATRREE . X T AE R B AR ) 88 R, I
FIrh “BERBERE" , TAER AN RTRE, 1T
FA 15/ A At B R Al A T A R T S ) 5 oA
H TAETR . I, SR & B F R m /N T34 2
AR HE R R, A B SR B W /N TR M 2=
PR B e R H TR B VRl I R, 7 AR R
ARl S0 () 48 8 1Y) P SR e Sfe R A 7 R 4 22,
JIT AR AR S8 /N T R R

ZET PR B R R A T R A B, R AR
S #E TAERHESEHS o 24— IR ERHET, #5 T
VERS VR T ) 58 L — WA e . 75 22 B I 1) i
R ELR,  BURE 4 R TR AR K, AN T4
JZ FRR A XU, T LR W 4 e 1 B N HEAS B
AR Z R G, W LU AR N HE R, R
FI ARV , H 380 25 AR5 78 58 W — WA PR I 15
VRS, BN TS L EREL S, FE 1A
RE I R AE

DM TERE . AA G VR 2 98 B 7
IHE SR B FNARVR Y- B S8 BE ARG . PR SERE IR,
KA S AR B, P, AR TRk
b, & A ROR T %

FEEHHE I, FEEHHE I

—HEMNEHEH, U HBZ, A5G0 &g
MR, TARRGBE . 415 G0N G & H AT
B B Bt $ e AR 0 AR

4) 3z Fr i g T AEE . ST N HEVR ML A B R AR
TETT R AR R AR )™ A ] B A — i e o g 46 3
s i 2 A HE 3, i 2 B 4 o R T R S T A
TR B AR N o T AR RSO PR e L B 2 K,
ok i 15 122 i A O 14 R K, 2 s s A
AT 2 R W B R AT A AL

5)AFRI B AL 18] o 2 1k g i OB 207
SR B AR ST P9 58 SR L A SR B AT 55, SR AR IE 6 19
FR M, L R R E R DR . TAERIE A
AR AR, AR R B RO, T AR e E
FIBER

2 HEEMITIEREHRDH

2.1 TEFEHE#HTRER

R T AR R B R R R B TAERTE A,
WRIELL A G I AE AL FE P & TAERS S5m0 K R
g, T LUNER A O TR RHAAE G H
ek, LG G N ESE 3 ORGE/R T
KR RAFEZ KGR @ TAERIE X R ghm TAEH .
BN, TR B B R A G R AR ik TR A
AINE 2 fis .

B AT RIS 2 122, 4351 A R B B, 20
HKEMRAE . G B VRPN R 435 13 B AR
DX, A DX A7 B A e, ) 5 b 1A 1 Y 31 2
5%, H£MZ G AR wmE e AE G
B, iz ki - M Ze V- AU, A a MmN Rk
1 sk a, WY 2T

BRI S H0E LU : B, 0 TAER AR, m/a;
hy o A JEIRERE, my by SR B REREE, m; L, O A AR
FIE TAEL K, m; L, 0 B AR R 2 TAEL K,
m; D A i G T B VE R, my d RS R T 358
£, m; ¢ i/ DR VEL XA BE, m; h B BEEE, m;
B AAE G — KIS, m; b MA A B AR
FEETEEE, my B, WA A SR 85, my n
HEBmhaEH; o HEMEE A, ()M NG

W%
AR AR08 e 57 ) T RS R S SR 2 ik
1193876

2.2 {EIMEHEEREHESN
221 PEIRIfitIE B
HE B Ul SO : 52858 U188 5 By
47



2023 445 10 ] # £ # F H# K 551 %
 —
Bl I
77777777777777777777777777 B— ||yt =7
b 7] VA fh
: - RARRRRARRY A5
m—1--— 23" T
n ) hy,
SE— e B k;'j:.
1 ==
= === ' =
T T x| o H | HE ¥
: 3 == 0 i | HE ¥
1 i T 1
i 1 et T |
I | Hi) 3 I §
W= =i N !
i 1 o0 A 1
e 1 T R e =
) | H ol o §
4 : AT i B
] § T
; 1 ;! H= 1
< H ‘ i | —
sle= - i | fEl
| ] - I ] 7"
—as x ! i 1
” = i ¥
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII _g_‘_L __m”
.......................... = ] = b
-------------------------------- = =
................................. IS
--------------------------------------- e
......................................... =

K2

FHHABERLET THH R TRER

Fig.2 Engineering model for advancing the working slope of seasonally stripped open pit coal mines
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