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Study on Slope Stability Evaluation and Treatment Technology in the

Fissure Area of Heishantou Open-pit Coal Mine
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Abstract:In order to ensure the slope stability in the fissure area of Heishantou open-pit coal mine, by combining the geological
conditions of the open-pit slope and the development characteristics of the fissure area, FLAC™ + SLIDE numerical simulation is used
to evaluate and analyze the slope stability in the area. From the analysis results it can be seen that there is a sliding trend in the fissure
area in the northeast corner, and the slope is unstable. Therefore, corresponding measures are needed for slope control. Based on the
current slope control technology, slope foundation clearing is selected and the control effect is evaluated and analyzed. The results show
that after the slope clearing measures are adopted in the fissure area, there is no slope sliding in the area and no such tendency in the
follow-up mining of the pit, which ensures the slope stability in the fissure area of the pit.

Key words : open-pit mine; simulation analysis; limit equilibrium method; control measures

LI 53 BT 120 35 T8 F S ) o A RS A AR T LA
(EZ AN 3BT T3 1 00 B A B P o R 3 R A T —

. TV B 0D 2 SR 1 B S 4 R A
aiﬁ?ﬁﬁ%ﬂﬁ“?%ﬁﬁﬁ&%ﬁwﬁ&% = B
- " MR R ST R AR 7 0

S RIS TS Jr ATV 4437, 7 " I e
TS RSt A B R 2, et xS RIS B R BRIy TR T, R

SRR RSB A P g sy TECIBUL - BBOP Rk ar 700 7y U, i
FrE Y BT R A fiﬂ%@& cpp RFRT i X BB UL R s AT AR ST

ﬁﬁﬂﬁ“ﬁﬁ%ﬁai%%fﬁ& Fptgnt  ATERBPCREY R E PR ”ﬂﬂw'ﬁﬁﬁ
7T A TR ST S 2 BB R g ORGSR Hh 1 X 3 B S, L0 2 B X
Lﬁh%é%ﬁﬁﬁﬁﬁ%ff%ﬁ&ﬁ%%% LR AR
AETE 1Y B 4 W BUR BN A e 1 25 48 BR300 A ) 7 I SN, SR ke R

MR 07 T 1 AR A T A e /DN 8 A 2R IX Y

]
A 2 T o 30 R A A

[FEZ I ] sRIEE (1975 - ) 3B Wit R TARIN, g2 Ko IR

WEETAE, [j‘] EbeE'f_Lﬂ:#AE\*jtZF 90 kmL TEJU:%'JE
[HEATH ] %+ =0 E A% il (2017YFC1503101 ) wEBERE, B X EILEYEK 525 km, KR P6F

(TR sk, BRALSK R R RIA R D AR EVEE N 516 Y98 2. 60 km, X 13. 67 km®, NERER KT M
FEARMIZE[T]. PEB 1L TR ,2021,50(5) 45 —48 +83. b I.*])-:(q%?ﬂz HLHE T 37 2L s B s Qlj:l:é



.46 - RET LT

2021 4E (45 50 %)

2018 4 3 H £y PR B LA K ) 15 45 B B AH 56 BT 4R
HRPEAHOC TR 5 EBCR AU — S R4 N1,
RS SR L E1 A1 BPL, P 5 — SR 4 W,
N1 R b A i = A~ i e dth %5 fL KC1 ~ KC3, W1

(a) R et iRek

B B A = A~ P 25FL KC7 ~ KC9, BP1 £
2 LA AN 2270 KC10 ~ KC13, #4505 B
AT B NP La B 5 i X R £k b L 4% £L
HURE I 43 B, 45 1 SR 3 30 Bk b S0 A R L 4 1 1
Fi7R o

pELw| B | % AP
mo|omo| B YRR
0.6 | 06 RIEeA RO K
wER T, PERIL,
R R
129 | 135 ik
FAR L s AN
58 | ol SERE, HURK R
HE (RDH g
9.2 30

(b) R AR

E1 RpKERGERERERE

HRAE RISk 2018 4F 3 A AR R TR 18 &, 45
BERGORE BERT I LR AR TR B R R
PeBUIRIE 25, TR 3 9 2B X 32 22067 T Hh R 4k
KC10 ~ KC13 Fflr , 38 ik %o £8 47 24 4 X 3tk 17 s 50
R ,675 FE KT RS, P& AR KA
4 i sk st v LA B M LAt 2,

@) F O

BRSPS 53 e 2 Fos )20 a6 w6,
JRCHLAR 380 SR AR A Ty 2V 2 3K s T2
PEBUT FENE . i B B A i X R T2 IR
B JZ Ve E A1 TERAE AR I 2355 2, A B IR 2L
B DX I3 A E 1 e B AT B XA E WL S R
LA RIBETE 7347

o

IS a———

B2 REXTEEHERLE

3 HEEDGhIRRE Y
3.1 FMEILER

h AR B DX ARG E P, IR T B AU
1877 AT L Bt DXl R MR T 58 20 A, B
BEAU B R FI FLAC™ #1 SLIDE A5 480 4 14, 3%
Mohr —Coulomb AAYRLARY | i FZ AL RIAS , X T4 +
ARUL, BT S HON R ) ¢ FINEESE SR & i

NEER DS

BN AT X T s AR B, R
JH A BEST A 2 X 135 ST BT 55 JE S A C L X
AR BRI 2 5, M A 2 PS8 B S 85 2
0, R P BE AT i X AR E Ve AT A, 7 2
SR BRI AR B, He v i DL A sl 5 O RS A A
AT LA

(1) PUBHE T3 45 R S e S5A by s 3 2R A



45 1) R MRSk R R R AR X S ke R VRN S IR B AR5 - 47 -
I S 38 IR A AR A D < 3 R T

(2) PURFAE DR 75 e A AR A R RAB S AN 22
G BIR i PR A A SR s R AR 3l

(3) DUBE DX SUBAR o R AR

T Sl i SR DX A B I AN RE T 20U A e
W RAGHIN , BB R R AR ) A BRI i 3
Iy 5 A S 2 R A i 2 0 DB A4 B T

AR AR B A B L B 5 AE HLTC BRI RS shi, ki
Wk R

FLAC$0{E 55 K 200 m, FE 50 m, /&5 & 30 m,
SLIDE #{4r i i A h & R 1 128 5
HROGRAE D0 1, AR N7 S T3] S AR RS 0 | R o A
TP 0 F% BRI TR 8 B R ) H RS

®1 HEMEBEHESHER

N RS LA Fox:ivg PR/ )
HIZ . . L/
NS /kPa INEESEEF/(°) WIRF1/kPa NEEEA/(°) kN-m 10* MPa
EAIES 30 20 19 14 21 120 0.25
et 55 23 30 16 23 140 0.26
AR 95 31 60 24 20 260 0.24
Hedsivyieas 50 23 30 17 20 280 0.22
b 140 37 95 30 23 320 0.2
iikiEey 130 31 85 25 21 400 0.2
[ 100 24 75 19 20 200 0.25
) 31 22 18 15 18.5 180 0.28
s 115 30 70 20 15 240 0.23
EE) 15 10 10 6.5 20 90 0.3
= 110 30 80 23 22 300 0.25

3.2 FMERSH

AT FLAC A RIE R | REAE 15 LR 3
P = EANE 3 o, oA 3 al i, R4k X ik
ey B EER B RA R E IR 1A, R
HEPARIS R AREPAE ub: Ti0] Rl TN =X VA A 0L A

Contour of Displacement Mag,.

Magfac=0.000x10°

Exaggerated Grid Distortion
0.0000x10° to 5.0000x 10"
5.0000x10° to 1.0000x10°
1.0000x10° to 1.5000x10°
1.5000x10° to 2.0000x10°
2.0000x10° to 2.5000x10°
2.5000x10° to 3.0000x10°
3.0000x10° to 3.5000x10°
3.5000x10° to 4.0000x 10°
4.0000x10° to 4.5000x10°
4.5000x10° to 5.0000x10°
5.0000x10° to 5.2822x10°

Interval=5.0x10!

Moz [ ] LARIEAE N F1 5 P i i 5 27 AR R i Ao
o BLPCHBCREEIX I, th TR R AR e & 55 2 4
PRY T Ve 522, HLABUAR K, B T 56 e AU
RIGEIRAL T T A S W sl sy
HEE R 9y i IO i

B3 BRBEEBERE

i ik SLIDE BU{ERALIE5 5 A5 1 SR 33 SLIDE
THEZERME 4 s, A E 4 AT 3RS 3 5
AR E N 1,060, i fR e MG, FE SR Ak
FER SRR W ARSI FE , F R THIF 2 S 3 A
FESEAT A BEIF 2R, I 22 00 % i B A Pk Ltk AT
L=

4 h¥a A
4.1 RIEHEIE

HRAE LR FLAC BIRIA] LA H AR b A1 10 1 3
B FAE SR T A ik i R
FRELIZAE e R A, T R WO A i 17 3R
M, W TR YR TR 3, Iz A AR



. 48 - REY ILTE

2021 4F (56 50 %)

B4 IKiLiE SLIDE itE4£ R E

J2 LAFAEE 2 545% S48 R R s, 2T
B AR R BT DR 2O 8 1 A S ks
E2 = dIY RSN e st D S S e R BT s
SRS KA AR, BB LU R B A 7 L
LI

FEVE B 2 B B R R DR LA

(1) N 670 -4 H L FiEH, A2 HH 2N
JEIEAR , N3 B0 A R SRR B4 65 1 5 ok
T (8 120395 BRI | o AT 3 A

(2) it T390 15 %k 22 5% [l 58 306 A 0 M 0, A
BT S A F oy R IR 1 DN A N2 - S il |
ML AR,

(3) BRI FER AT T

Contour of Displacement Mag.

Magfac=0.000x10°

Exaggerated Grid Distortion
0.0000x10° to 5.0000x10™"!
5.0000x10° to 1.0000x10°
1.0000x10° to 1.5000x10°
1.5000x10° to 2.0000x10°
2.0000x10° to 2.5000x10°
2.5000x10° to 3.0000x10°
3.0000x10° to 3.5000x10°
3.5000x10° to 4.0000x10°
4.0000x10° to 4.5000x10°
4.5000x10° to 5.0000x10°
5.0000x10° to 5.0062x10°

Interval=5.0x10°

(a) BYRL 1 R

(4) il T 90 PR o 3 Ly LA A5 5 AR A,
A PR T SRR | A IO 2 DX A, X
WE HLHAT 53T

(5) Jita T4 (B A o RIS 400, T J I R 3% DX S
FraAr , X WS AT 43T

T AR 1R 45 Beas By i sl isf 1) | sl il
JEH WA I AR A S — L 5 BE
BE SRR N B SR FR S o 3 5 B El B 3 TSRO
2B BRSO 6 8o G, Bl skam il
HEZE S B, B 5 1 38 3R B0 ] e g 2
PR 5 G5 s RIS R I S A A g
FEZH| TS = S A AR B 1 R F R
M, X T 2R BB 2 5 B A i 33, 0] b o2 A I
Z R TR BRI, I E AR 2R AR, DRI
BRI T M 25 26 s R B 2 A R R it T AD MR A
SER LI W W 45 A Sk S BV LR T
4.2 REREERRS T

A BTN TR S AL 3 0 R X S e AR e
PR AR BRSO B B E AR i i A
P53 HT REAZ AT Hh 2 Bt DX S80S A B 119 59 1 ) 398
AR = A 5 Fiis

Contour of Displacement Mag,

Magfac=0.000x10°
Exaggerated Grid Distortion
0.0000x10° to 5.0000x10™!
5.0000x10° to 1.0000x10°
1.0000x10° to 1.5000x10°
1.5000x10° to 2.0000x10°
L] 2.0000x10° to 2.5000x10°
|| 2.5000%x10° to 3.0000x10°
|| 3.0000x10° to 3.5000x10°
| | 3.5000x10° to 4.0000x10"
|| 4.0000x10° to 4.5000x10°
| 4.5000x10° to 5.0000x10°
5.0000x10° to 5.0062x10°
Interval=1.0x10°

by (i [

BS5 HEXGRRBFERINNMGEMUERE

XML S R VR T R4 DX IR s
INT REEX SN B T, N BT LR A
B 7 AR T A SRR SRR, Ui WA 2 Al {5
FERINEE 5 5 R, AR 12 39 e 53
A DL PR A R R PR, R AR AT 38 2 1Y
JRyERIE ALY T B S R R S B A B,
SLEE DT IR BT R] T W A B

T3 ARG R R XS ST R R B
LI R0, St DX R B BRI i, i — AL T
T IR, JCH B R A S At 1) £ B s B AT
RRBE T AR E .

5 258
AR 1) Sk 5 R AR 7 SR Bt X 0 b R A
T HUAT 95 DX S 0, SR FH (A 00 A Oy =Xk
AT DX S e 5 e BT 20 BT, A Bl 20 285
15 4B IX SR 2R b A B W Bl B AL Ik KRR E
il 7 SR A 8 A B %) 7 3 AT 9 B, AR B 3 B it
S AR IDL43 T A0 3 3 W T 280, VA By % A
T BRI R O E T
(T#%8 W)



