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Determination of Critical Slope Height for Large Open-pit Coal Mine and
Analysis of Displacement for Slope Failure Prediction

Yong-Bok JUNG, Choon SUNWOO, Jong-Beom LEE

Abstract Open-pit mine slope design must be carried out from the economical efficiency and stability point of view.
The overall slope angle is the primary design variable because of limited support or reinforce options available.
In this study, the slope angle and critical slope height of large coal mine located in Pasir, Kalimantan, Indonesia
were determined from safety point of view. Failure time prediction based on the monitored displacement using
inverse velocity was also conducted to make up for the uncertainty of the slope design. From the study, critical
slope height was calculated as 353~438 m under safety factor guideline (SF>1.5) and 30° overall slope angle but
300m is recommended as a critical slope height considering the results of sensitivity analysis of strength parameters.
The results of inverse velocity analysis also showed good agreement with field slope cases. Therefore, failure of
unstable slope can be roughly detected before real slope failure.
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E B A AEAALE QAT AA ZRolA FAlo] Fstel sl ek Ee Ak way
A ARo) Ak @] iR AR ®wakgle] 2ok 8l7] wiel Azt 7 F83 A Wgol
o, 2 QoA QlmvlAloh shAlEe] 91113 mAATEAIL] thin MR Aol cisto] ¢4 2o
A A 71 9 Aol AASIAON ol dd AAE /AT Gt RIS HUT 5 U A%
A ASAR 4L FASHATE A5 2k AFHZIE(Overall slope angle) 30°5 A5k ¢ P& 155
shrsls HOPPAIEE 353438 miz ARSGLO ZE A e e ATE e ) Alugel
300 mE 224542 oF Ao] MRSt ER MeIAZA R e GASE B A3t B Alelo}
2 ARfo] o] WG B Aol By 2 BALIE dEHoR daT 5 S Ao dehEr)

O] s AL GioF AR, AT, dAAbEol, SWSISE, el

LME U] HEAR dA7IES] A e Al
ofo] wt 1lofA] 11579 FAPEAHE AAlstat

S AradAE AT B WA glom o 9 obdgel didt 1EE AAEkaL ek
SAlll AIstel AAeior Bk E3F At mRy He  wepx Apd AAIY] 9 AR AR EEHeE A
Aie) Al e iR ARy Bagle] ks dlellAd Folrl e BN 4 =S XR/EA
of aP7] wioll AHzt=st 7P Sa7k A Wgolct. AAIE 8shs Zio] dubHojoh midsgakel e A
Huyp B7EE sk A WSS ofyEt A

1

AFAAAAATY AFHHAFEE

2 PT. KIDECO Jaya Agung 2 .é_\_?joﬂ/\—]i FalatA| ?ih:}- AAAFAS] e Al
* WAIAZE : ybjung@kigam.re.kr aa Z2kE]7] Wil HAg 717 ST fAEE =
4l 5 20086 1191 129 o ok AEAPEY Aol wE mefaor T

AL gEd 220084 119 27

A2 TRES. LA 2 HEA] O o]y 2] A
7'"ZH Q‘;{é% . 20081‘5_‘ 12%] 3021 '4' ]-— OL]_—\__ l"—dXHOOﬁ—E‘IoE] ]HH'\‘:OH H

447



448 s =3 Aebgatel dAAbEEo] AXa Abdaty g Rk ASAR A

Buel Be) Q YRsel uet o) 150 m o))
e Abwio] FAElo] gk Eok Huirtae] Ase
2 A%e] HeRg Ak AFY 202 alyEr] e
U AR T 2] ol B el
Ao} b ZhE 9 g AR Aol uhe Fas)
o A}@% A A2 sl ot
AQFORA F71HQ 74, 58 AskeA % Uuka
o] Jeo2 Qo] 7t ApHS we FEO) AR B
74 AR 519, ol ¥al} AR il
dw SHEE B A9 MY A0 RS wo
55 diE AR olo)d FRs AR golA FA)
33 QRS TR HA AETEE 2SR Zol F
QuThE Fag el

B ERoAE AARORE FR7 2 el
A2 e HEERAe] AR AAS olaig AP 7
A3 G BEANE HAY 2 Q= A% W A4S

F Aol diste] Atk
2. gLl XIE

2.1 AL gt
Qryrjo} FAE W iFARS Zajuket 4o] wheu}
A2 130 km A]Fe) $JFj8EL ok A w5
2 504 km’ O E AL ulssdt 2vjoln of 1198
4 fFoete] wigEe] e Hog FAETh 19824
ol Ao} AL YAHES H 43 T 1993 120
e f-odut AL Altsted 20061 FA] 47 Ak
e 190070 R Z718lqirt
A2 EW*" 3A) 58, 5 L Gy Yo 7
E5o] Y3 Fig. 148 A, B, C(1~4), D(1~2), E
(1~2) 1311 Fioog = 5] #4284
2Fa o & olgto] 80%, Altol 15% I1E]a Algko] 5%
HEE 4= o] JItHKIGAM, 2003). 2 E-E<] 7
£ 50MPacl3lE - Wt ©@Ee AR 3
7ol &3tn, @50] HAN= 750004 ARl A
dow Wl ggguq 157)¢] T} Bto] Nz W3
A FEste] §RE2 1 molA 25 m7HA] vhoksich
A ofA| 2 AL A F O shubel Strip Agt
Mo e glck Ol b 7Rt Ak AlA
o2 wZalolof FESN= oot ARt HETS
AAIEEIL ghato] 23] %“?.P% Ol2A[Z] Fof| FHe
Z§A819] shovel/backhoeE o]-£3}o] 100-1508 E&o]
olaf gnksle] wigx o R ubx e Hc(Fig. 2(a)).
ole} Zho] F|4e) gt A AE Foflt= backhoed ©]
45te] AfEhs st Eglof] AR EZN A

Fig. 1. Map of Pasir coal mine.
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(a) Waste removal after blasting

(b) Coal loading after waste removal

Fig. 2. Mining method applied to Pasir coal mine.
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Fig. 3. Current (upper) and future (lower) slope dimensions.
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Table 1. Critical slope height and safety factors for Pasir coal mine.

General groundwater condition (GW=3)

Fully saturated condition (GW=5)

Triaxial test data Direct shear test data

Triaxial test data Direct shear test data

438 m (SF=1.5) 31 m (SF=1.15)

353 m (SF=15) 26 m (SF=1.15)

T T —

Seviesion for Gefey Fac

(a) SF for 300m height slope (GW=3)

(¢) SF for 300m slope height (GW=5)
Fig. 11. Results of sensitivity analysis for slope height and safety factor.
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