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Research on stability control mining method of open-pit slope with

inclined internal discharge tracking pressure wall
ZHAO Jianjiang', CAO Lanzhu®, MA Wenzhe', Maiwulanijiang Moheteer"

(1. Zhundong Open-pit Coal Mine, Guoneng Xinjiang Zhundong Energy Company Limited,
Changji 831100, China;2. College of Mining, Liaoning Technical University, Fuxin 123000, China)
Abstract: In order to study the stability control mining method of the inner row tracking pressure slope in the
inclined coal seam of the open-pit mine, the east slope of the first mining area of the Zhundong open-pit mine is
taken as the engineering background. The stability of the east slope is analyzed by combination of two-
dimensional and three-dimensional methods, limit equilibrium method and numerical simulation method, and the
optimal tracking distance of the inner row pressure slope is determined. Based on the en-gineering conditions of
maximizing the utilization of internal dumping space, the mathematical expression of dumping line layout is
established, and the working line layout scheme of stope and internal dumping site is determined. The results
show that the slope stability of the east side of the first mining area is negatively correlated with the tracking
distance and slope angle. The optimal tracking distance of the internal drainage pressure wall is 50 m, and the
direction of the internal drainage working line is 22°. Compared with the parallel development scheme of the
working line and stope working line in the inner dump, the safety and economic benefits are significantly
improved. The research conclusion can provide a new solution for the technology of tracking pressure and wall in

open pit coal mine.
Keywords: open-pit coal mine; horizontal mining and internal drainage; slope stability; tracking distance; layout

of soil discharge line
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Tab.1 physical and mechanical parameters of rock and soil

o2 PR WL B/ (kg m™) K Y% U8R/ MPa N EESE S 0/(°) MR J1/MPa
Bt KIK 1.34 47.73 0.46 35.95 0.037
AN 1.38 34.41 0.030
_ PN/ 2.06 12.74 0.83 36.20 0.060
e
T 2.11 34.25 0.048
I PN 2.07 12.21 237 38.04 0.170
Wb §
Tt il 2.12 36.35 0.136
o KR 2.14 8.55 2.15 34.62 0.250
gimb A
AN 2.19 33.02 0.200
B AR KR 2.19 9.15 1.56 32.35 0.230
RAEZE) A 2.24 30.46 0.140
PN 12.57 0.009
B2 .
kil 11.90 0.000

SRR U L




R AR 1 HE A A YA T AR kBT R 159

2 A A T R

RGBTk 88 K% #iE) (GB 50197
—2015) " (AR (Btsie) ), Wikt
HE+ B B iR LS SR G B IR 2R Y & 4 B
HA/NT 50 mo KCOFEZ2 8 K N HE TAEZ A &

FaE M, SCRE S RA AT A HE2S 1] 5 Wﬂ

RO TAEL M E T ILE L (b)), Iﬁﬂ%
A, HEETAEZEAT TR TR, jtgg?ﬂﬁF

[ JC i K iR A . R, AL HE 3 TAEZ
i, e AT AT B A HEAS [ S R, A
PR PR 0% [R) B A 05 A N HE R ROR AR Y HE
BEERS T EABERILEL (c) M,

IRWE T (a), BIZZAKCEIRE, SERRMH N
, WHETARZAFAT TR AR, BE R0 135
O e
I, NS 1= 3 1= 1
1] e —1 |

1

(a) TRFBIZERE

(b) MR ZEE R TARL A7 A

(c) [HIRHRLZ #e KH™

K1 NHET AR A E 7 X

Fig.1 layout of internal working line

2.1 HMFEBEESF

(1) AR Tl — e faE o

N YE %At 4 REUR VR L R e M
Fobro MG CBETTRLE) XFildh 2 4 R B HE
KAk TAERS 3 IR 55 4R BRAE 10 a LA R, 264
R FBCRH 1.1~1.2; IR FBR K 10~20 aff,
Wit ZBCR I 12~13; IRS4ERBEE20a
W, el ZECR M 1.3~1.5M, 288 % 18R
R B RS IR R, B AR B
(2t gs RECh 1.2,

FEF TR Ml AR A 4 A AR B0 B i T B Y
HERBE, DILARE TR SRS LN JE
T ECEY SR DX B AR S i R e M T B A B,
P2 TR BF X AHS S 3 A s /e i =, SR TINI
A BRSP4 v v 114 Bishop 1 F1 R A4 ) 1 0 I
THEV A B R M AT b . TR ER R
R YEVEMN RIE AL R, ISR BER AR
RFLUFRIR 8.0 m¥/t A a2 4535 1 T %
B TR, FF 0t bR TR B A e
PESEAT IR o TRREEAALIS , REE BRI A
Bt s R L2 2,

Fefal F1:1 000
®0 BhFLIVE
CUIEDATY

AL
- AR E
L.?foﬂfjc

Jt&d”m%?*k "
P2 R DCAR T M A0 30 Tl - 17

Fig.2 typical calculation section plane location map of the

east side of the first mining area
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Tab.2 results of slope stability analysis at optimized mining boundary position

i MRS RHER TR @ egmem  wmiem o) Berm D R
B ) /m ) /m J(t-m™)
DBI1 132 145.06 8 13.9 46.8 1.537 7.483
DB2 41 46.47 15.0 70.0 1.483 7.803
DB3 0 72.93 8.24 46.5 32.5 1.203 3.364
DB4 64 91.94 8 32.8 49.6 1.542 7.803
DBS5 32 58.43 8 28.7 47.3 1.240 7.878
DB6 28 32.13 11.3 70.0 1.700 7.663
DB7 15 27.70 8 12.9 45.5 1.590 7.789
DBS8 63 67.37 12.0 70.0 1.643 7.826
DB9 161 166.71 15.7 70.0 1.645 7.543
DBI10 84 110.00 8 27.5 46.6 1.382 7.951
DBI11 180 224.00 8 54.9 51.3 1.344 7.974
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Tab.3 optimization scheme of slope form from DB3 east

side to boundary
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Fig.3 3D model of the slope to the boundary of the east side
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Fig.7 influence of tracking distance on slope stability
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Tab.4 results of three-dimensional stability analysis

of east side

e LY A [F]3E B E  ORE TE R H

) 50m  100m 200m 300m  400m
1 325 1.29 1.27 1.25 1.23 1.21
2 34.0 1.27 1.26 1.22 1.21 1.19
3 35.0 1.24 1.22 1.19 1.17 1.16
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