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Abstract

Ensuring the stability of open-pit coal mine slopes has a positive effect on personnel safety, eco-
nomic benefits, and mining progress. Based on the analysis of engineering survey data of Shengli
East No. 2 Mine, this article uses Geo-Studio numerical software to establish an engineering model
to predict the safety factor and potential slip surface of the east side slope. At the same time, the
same analysis method is used to solve the safety factor under the influence of groundwater, and
the adverse effect of groundwater level on the slope stability is analyzed. The study found that the
results of the three analysis methods are basically the same, and there is a danger of slippage on
the slope.
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1. 53|

R Ve B R 1 TR A A, A SRR R, RIEZ 15%I10 K o 2 i KA 14
WAFAE AR R[], BEAE DA REAR M P k20 DL R R R T G A g, 88 M B I SR R 1
Fa, SRR E A Rag Vo 2255 0 f[2]. A7 [0 R W R R T RESEB HEAT A 72, SR Geo-Studio
BE A3 TR m A AT B BT, A3 BITERE B 24 T R KA T 2 80 B ) A 3, RIS
A RBORBIAS K E B3 KRR 4518 s T i [41FIF Slide FUH F A XS J- 55 R 13 2 4 REOR AR,
MEBUAN R 23 A7 D720k B ) B/ N 22 4 RABUE R A ik, 0P i A e PEEAT VRN R B v it it s 1) 3
BE[SIRH Slide B X )1 e S 41 2 8% B i RS e PR AT 20 M, AEH0L T AN [A) oo T i AR e MR v
NS A N BRAIE R e MRS S EES SRR . MERIZR S AR I I B A SR s G K, R MR A
Wikih, C8H KREXETIEE, R —ERE TR, REIUE TSRS 7 B il i e i
WUk R R, (HAERST ERI R 0 RE AR B R M2 & 2SR5 i, 7 R S SR i e 4
RECGEATREWE S, CAB I 35 A 9 3 S o o F[6] . Geo-Studio KA R HAE T8 S A UF
IHAE IR K ZERE s, FIA Geo-Studio #f AT LABRE 2 37 i i AR ok Ho R e PEVERf 20 M7, Geo-Studio B f43=
BALE: SLOPE/W (I¥ifasEtEsrtr). SEEP/W (M F/KBR M) SIGMAW (& 3 F378 43 #r) <
QUAKE/W (HFEm R 43HT)« TEMP/W (b 43#T). CTRAN/W (M R /K75 4L 7 4T)« AIRIW (2
3153 #T). VADOSE/W (L5 &5 K IX F LR 250 M), Seep3D (=424 H) )\ K TR, A SCHIH
Geo-Studio A H 1 Slope/W AsHent 2= 75 3 A e PEHEAT 204, DA 3k BRAR LB 255 .

2. TIEHR

JEERIARE FE R PN 56 B YA X RIS R T 3000 m, R mIRMAIE, KR RILAR - mvhs&amIR[7], & B
IAF) 341 km?, K 45 km, HURLE F 55T 4 7.6 km.

i HE AR SR A MR R A, SRR, TERAMV R O R R 2447 m, =ANAR
W2 B IA 320.65 m, EAERIBEEE 379.25 m, i KIFRIESE 623 m. JFRIIFAZ) 49.74 km?, HhE
KRPGK T 8.0 km, Filb% T4 6.6 km, F R 39.59 x 10°t, A KGR 41.82 x 10° t, “FHIFIRKLL
3.01 m¥t.

PEFIZR 0 R B TA3 K20 700 m, =20 260 m, BEARTAE ML N 200, SRGMBCONE 24, AT
KA, R AR EAF

W IXWHEB B FoAN: EUR. FAERB=R2 LS. PAERAERTSEEEERMAA8].
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1) FEVRQ): &FEEF 37.0 m, HEEKFOWIRS TR L. B LA, BURS T
A X3

2) H=REHGN2): & ZFEETHN 4526 m, & HIKGORR MDA RGO TR 5 4L,
B=R EEG AT A X

3) FARARARTFHRESIEHMRH(Klbsh): 422 E %) 354.83 m, RERMIEZE. oA, A
EEHBE AT, B ZIX R A R, 11 R H R R X AR, SHEEZ 134

3. MR EMRIEERELERBERR
3.1 BRREMRmE R

IR, BERUZR — 0 TR R R ML R AR B 0L, (EREE R — Do R, W
RREFF SN BRERT A AR DA R R 2= 2 B0 N /KAL) b TR BRSO A e v, DR B T T 20 38 A
PR DU % 4T R EEE .

B R ALK, HARE 32 v 2 IR, IR0 B mid A 30T T RERER (i 57 By
RSE WA MR R B2, A, HRK. ARG R A b = A R 3R [9] -

1) AR EOT MR — A E Y, EEARBIE A ARG 0. FLRESETTI . dcs
AU RN R B AN R S R BORE JBE 25 5 24 2 (i A ) B AARSB BE R A AR o AR ST TR0 T
FER BB A L, SRPERAR, XA e PEAA;

2) R KBRS I3RS E MR RO, SR A R . AR . kA E A Bl K AR
R E AT P EARIFE R, TR IL 3RS E PE[10], ASCRE B Geo-Studio HAFRHUM R KX A3 A2 5
[EEREAP

3) ‘AR E PR AR A T AR R W G TR T AR VR R BBOR, FEE E IR TT T, a TR
FHACAE NG RS I, B A R BRI, D35R e VESE I I E FAR s MBUARE 0 IR A A= By R 5 3t
I A S I [10] 0 A SC ARG 3 ST PR R v A T 20 A D S0

4) BHET RSB E BRI A, R A2 HESBUR SRR F, OSBRI 5200 2 7
i, MR AR BOVARK AR BRI TR, WRER1E 2 45 51 K —IRBIR . BOHERIAR =87 prak X
R AR T REMERN, A SCAMED BT

3.2. IMFRBIRRN

MR FE R A I8 ST WA E MR BEAE, 456 TR AR XA A BT . O 2% A At B i [12], 7
A5 B AT BEAFAE RIIL 3 A T R A X

1) MRAEDIZM B, ILIAEREK S RN T DUBTSREEANWTREAR,  [FIIN I3 B IR SR K, 34
WA B R EBY OB, M A B DI 9K, RIS A SRS R A, R AR - IR . Z5KEs
JZ 5B O)E BOEN, RS = R A VIR BIUZE IR [13] -

2) T AR I B ST A R I - IR B o

4. ¥&3I Geo-Studio $&8Y
4.1. {RBYEST

WRAEAR DY S R, R 0 AR ALK 700 m, &if2 280 m, MR /KA AEIL Y S K AR 1,
KA ZEZ) 50 mo BARLEE S T EHRE . WML AR MEESHL WK ESEREER, A
R 2 A MR R NS E T, A WERS IR LR WRRE. AR Wiba)E. HibE R
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FIREE, Hrp g 2R A B R A: 4300 m2, 9333.3 m?, 16,100 m2, 8700 m?. 28,700 m?. 44,767 m?,
AR RN 1 fs .
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Figure 1. Modeling diagram of the east side slope of Shengli East No. 2 Mine

Bl 1 BFERZE REDIRERE

4.2. SR

JEAR S A R R R A A, SR X T R AR A R R 0 T AR AR PR T S T 5
PR BRI TS A R AT BTN S AR R [14]. RS TR B, A A 1SR
WA 1o

Table 1. Rock formation mechanical parameters
=1 BRENFSH

WEEA Hi % J1/kPa R FI = EKN/M?
R IR 1 15 33 18.5
WiRE 70 21 18.5
R 100 23 22.0
b 150 25 216
FLRD 2 170 24 22.0
3 70 24 13.1

4.3. BB EM S

X T [F] SR P AN [ 43 A 7325 AT DA SE & 3R ) T i S A e 1, SRAN [ 23 7 D7 V2 BT A 42 4 SR 0
ZEAROR, WG] TAEARAAEAE M, ROENIAF G ASON RIBUI ARG, 56 IBEAEEHL T K
LT 20 5% Janbu 3% Bishop 72: 411 Morgenstern-Price 53R it 22 4= 25 VA M HEMITE RS T, SRRSS By
MU 2~4 fiow.

Janbu VAR I B 1 1) 22 A REGHIE], HRR BRI AL E, B Ak bR e A IR
F 2658 s ik s VB A E R F A — i, Janbu SR 3 RR e 22 4 RECFIA I N 7143 A BN AT 5
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Figure 2. Janbu method analysis results
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Bishop i LAFEAR SR EE B R Dy itt, SR B B GG B i o0 My, R AR E A 0 1 i AR e, SR e
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Figure 3. Bishop method analysis result chart

[& 3. Bishop L5 #itE R E

Morgenstern-Price AR BEAH AR 1 2% 2 18] 1v ) 2% (8] 3 R 1) 2& 8] J3AE K7 5 1) b R ARFR R EOR R,
K S ER A B AR B 52 D11 AT 73 br

Hi/& 2~4 A%, Janbu ¥:. Bishop %41 Morgenstern-Price 72 TR 22 4 2B W&, UEB =Fh o0 #r
J7EReNS F T 3 A 30N  IUSEIR R IR 8 o a3, DRGSR B = 43 b D7 M B IE 2R 3 0 ) A e 1
REBS BN E S B SE bR Ot . Forh Janbu VAR R4 REUR/DN, FEEIGFYAEROE . MRS RE, W
PHEECR, SR EAER IR, Bz, ool EfmmiisoR. Bk, EmpE
BorEd R, GEHDEEZ ERRIE E R E TR, AR b G R A
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Figure 4. Morgenstern-Price analysis results graph
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Figure 5. Result graph of Janbu method without considering the impact of
groundwater

Bl 5. AEEH TR Janbu A5 HreE RE

5 BT KM B SRR A AL, mE 5 arkn e e R B, RN ISR R A AR, WA
BAGii/IN, DR T KOG I3 R AR AR, AR BRI ST R AR AR RS I 755 & 5

R BRI SER TR, TR R KFEm RN, 2R T I 00 T sl AR AT R D [ 9B 5 - I A K
DRI oX 2R A T 39 ) B O L

5. &ig
FIFH Geo-Studio H{i Bt BERI 25 — 1 2R HE A HEAT 40 0T, R0 25 W0 BLS2 SR AR 0 122 4 B3,

[ S J3-Hr 225 S Pl AR e EDOW R Hh 8 T A% T A LA G B0, S G AR T 38 Ak 7, AT DA H DA &5
1) %7 Geo-Studio HfE Hffxd A UL BAR E LRI L, A REE. Kol EOWAEILRT, X Ee KM
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TIBRE SE PRI TR A B

2) EMFTREZRM T, SIS RRE AL, Herp Janbu VARSI R B IR S E iR/, T LA HE

TIBAFAE T I AT RE 5

l:'j7

ﬁy

3) EHL R /KHISEM N, A E AT 5 2R MR ) 22 4 RBEAR, TAsAs e tE s 22, e B R
PR B AR AL, AR B9/t K I 358 e 1 K AR S i 5

4) IR IKEYFEMAAAT AR AR TS R I 3K, RS B0 T sl T AR R 8 0 [ s [ 9 — =A%
R B AR NG R i BIA I, TS B AR L 35 2 A Fa i
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