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Investigation on Rock Slope Failure in Odong 2 area, Boeun-Gun
732" Ho-Bon Koo, M4 Yong Baek, A 7F@”, Gyu-Han Kim, 1% %?, Jong-Hyun Rhee
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SYNOPSIS : The investigated cut-slope is located in Odong-Ri, Hoebuk-Myun, Boeun-Gun and
composed of quartzite and phyllitic rocks (approximately 80 meters in length and 25 meters in
height). During the investigation, the groundwater which was inferred to the natural pipe of slope
was continuously flowing in the upper part of slope. The investigation for discontinuity properties in
this area was carried out to decide the rock mass rating and strength parameters. To analyze the
stability of cut-slope, lower equal-area hemisphere projection method was used. And laboratory test
was done to evaluate engineering properties of soil which was sampled in the non-failure and
failure area. The inferred causes of cut-slope failure are the geometric relationship between the
orientation of cut-slope and geological structures such as joints, faults which is distributed in the
slope. And direct cause of failure is the increase of water content due to the heavy rainfall.
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3.1 nj2apte| R F % QFMSHA
Eode g BdEvel AFRe HMRAEE oj&8te FIRELo(E 1), ol #"g a2 RMR(Rock
Mass Rating) ¥ SMR(Slope Mass Rating) #& TG E 2). ] w ¢4e] d&5A&AEs 3ol
Al &3 Schmidt Hammer g ©]&3le] ZAA 3 o9, RQD(Rock Quality Designation)#t2 2 (1)
# Z2e AHF devE(,)e RQDY e AdHA A G o] &3] T3 ch(Bieniawski, 1989).
RQD = 115 - 33}, H

E L AU AR Exdtes EdSde 54

scanline 1 scanline 2
set 1 set 2 set 1 set 2
orientation NBOE/STNW N4OW/83SW N65SE/58NW NBEEW/T2SW
spacing 017 m 038 m 063 m 117 m
aperture 1 mm 0~1 mm 1 mm 0~1 mm
persistence 1.7 m 6.6 m 70 m 1.8 m
roughness planar/smooth | planar/smooth | planar/smooth | planar/rough
filling materials soil soil calcite quartz
strength 49MPa 48MPa 42MPa 55MPa
seepage dry dry dry dry
remark joint on the dyke rock joint on the quartzite




2. A4 ¥ RMR € SMR £H/%

3 = 0~70 m 99
T A %
dE=d=7= (MPa) 49 MPa 48
R.QD. (%) 80 16.0
Hed 7+4 (m) 0.17 78
AA o] (m) 1.7 35
RMR 9 (mm) 1 4.0
Aad Ay A 4 smooth 1.0
= A B o 2k (soft) 2.0
= 5 % EgT) 30
Aas 2 damp 100
3t OI (Fair) 520
F . 2asas 2499 AATS 49 320 02
F, . Bdade Arz 570 1.0
SMR A%~ S azas 299 A9 A9 g0 260
F AAE =4 1 EEE: 00
SMR 5+ RMR + (F1XF2XF3) + Fy4 I (Fair) 51.0

9ol B 2004 ¢ 4 %ol RMR &2 520422 MEFSY ‘RE'(Faind A2 m, SMR 3t 94
51.082 2 M 589 ‘B¥(Far)o2 Jeldrh 43¢ SMRY BFad 943A Il 53 4% &
A& 93 gy v Hry dayl dAd=Es Abdolth(Bieniawski, 1989). @8, ¥ 2014 @&
RMR & 2742 ¢ dejde FAgq npadzrs 34 8 39 Zrh

& 3. RMR go=2hy F33 @A o4ure] FeAds
RMR gk SMR # C (KPa)
52.0 (Fair) 51.0 (Fair) 260
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A3, SR(gol 5~0mE M7InTe F4L uolt B@HA W 2% BASNYL T,
AAR Asts FRE FAHE I AQANE AR5 AP $490 ds FHAHIY 9).
%3 FRE Qol7k o 20mel™ £ 5m, 223 Holt 4~6m olth £ AAWY 1 AN AL BT
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4.1.1 33 Fie] XjH=EA

A7NR THIF BT TN Ho TRA EA4TH EAHAE LotrI] Y3
(BS-1, BS-2)9] A E3t ¢ 30cm Aol AlEE AHRst A A, A3
24A NPE AR AT vEF AFBS-DF BAARMBS-2)0] tisted AAFE AEH AR
£ E 4 5% 2o 44 2 2A4TA AFZFANIE 11, 12), AF Aol AT A48 A R 24%
A 3 2R g R 63 2
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4 AEM ANFEZEH (BS-D

AR E | FHD7E (mm)| &7 +A B2 (g) | S 7N @) | A EF A (@) | ZHF & (%) |7t E 278 (%)|e 4 F Y2 &(%)
100.00
#4 4776 589 510 79 6.58 6.58 93.42
#10 2.00 613 449 164 13.66 20.24 79.76
#16 1.19 531 427 104 8.66 28.89 71.11
#40 0.42 530 401 129 10.74 39.64 60.36
#140 0.105 538 342 196 16.32 55.96 44.04
#200 0.074 599 544 55 458 60.54 39.46
PAN 724.03 250.03 474 39.47 100.00 0.00
A 1201
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E 5 ALH NFgEH (BS-2)

AWM 3|53 % (mm) | £ 71+ M B (g)| 271 (@) (AN BF A (@) |[Z-F8&(%) |7 T7&(%)| 535 TR 2 (%)
100
#4 4.76 536 530 6 0.85 09 99.15
#10 2 468 397 71 10.01 10.9 89.14
#20 0.8 461 396 65 9.17 20.0 79.97
#40 0.42 366 333 33 4.65 24.7 75.31
#60 0.25 518 474 4 6.21 309 69.11
#100 0.149 378 358 20 2.82 33.7 66.29
#200 0.074 408 329 79 11.14 44.9 55.14
PAN 641.03 250.03 391 55.15 100.0 0.00
Al 709
LIQUID LIMIT TEST (BS-1) LIQUID LIMIT TEST (85-2)
3 B 2 ¥ :
g?ﬁ‘-_--_._- TV FA=-—4 g51
= . z % N ;
% ® .r N ‘g » t
5o BEAN e AN
£z : R \
2 T 45 T
21 ! 44 \
1 10 100 1 10 100
Nurrber of Blows (N} Number of Blows (N}
oy 11 4484 NEEH (BS-1) O 12, Rg3A AEA (BS-2)
E 6 ARY 4R, 2404 2 244
Location BS-1 BS-2
Liguid Limit (LL) 27.80 % 46.00 %
Plastic Limit (PL) 17.19 % 41.53 %
Plasticity Index (PI) 10.61 % 447 %

A3gE THEYE BS-1 AFLS 2HE TAMAE FEA] 2 E&
HoH(E 7). 94, BS-2 A Aol AHE FoME F712 9
HAE FE ’%Eéﬁl 7he 2 B JEH 4EUL MLA A, 1997, A4 71, 2000). F A
HollA e ged /ol «lf?} Fo EA4A el AHHIN YWiopBds 757 A3 AHAGANE S
Agstgen O A3 ¥ 8

B 7 TLEFEAN AR EF

A 3 BS-1 BS-2

= 5ia SC ML
A FF t/m) 19 ~ 21 20 ~ 21
AANEHFF t/m) 1.7 ~ 21 1.7 ~ 2.1

% 8 F 2839 =744 (strength parameter)

BS-1 (SC) BS-2 (ML)
4 &2 3 Wm) 0.9 0.7
W o® v 3z () 234 21.8
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4.1.2 UMY H3F o[t HH Y Y i

9EFFE 17~ 21W/mYd FS(E 7), FFHL 07, 09(t/m?D), W wtFZe 218 °9 234 °
& AFR3 M E AAFIIYHE §). STABLSME ol &3t M3t e, i H S Janbuel W
g9t AU B FE JodME ANAH SFAY BEAHSF ¢, oS FYdte Aol F
stry, HNY B0 2SR e A} B A dstd AAH G5A BERF ¢, o
AFATAEE Aty FEaT. AUA g g F=AHSF e ugoez oyt 2 54T
o] AxE wio} X3HUE o Fzhe] A Sof Wty dAHA A S AASIAH2E 13~16).

E 9. AU ANAe A& (Factor of Safety)

02X H(BS-1)e A& 2AAPBS-2)9 RS
AZA 0.784 0.715

XA 0.310 0.300

Py
4 B & ip 12 1416 18 &8 S 6 26 53 58 B4 W1 5B 48 48 44

29 16, FTIHBS-2)9] ARG H LA A a9 16, 53 7HBS-2)9) E e kA A
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HA FHE FH7 2AF Ao g @A HHFLE AFHYeH IFATE A& ¥
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