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Analysis for the Behavior of Ridge-Cut Rock Slope
Tae-chin Cho, Taik-Jean Hwang*, Sun-mi Shin, Guen-Ho Lee

Abstract A behavior of ridge-cut rock slope had been monitored by installing inclinometers and regional slope
movement toward rear side of cut face was detected. To delineate the governing factors of slope behavior, especially
backward slip of ridge-cut slope, petrographic characteristics of rock cores obtained from four drilled boreholes
had been examined. BIPS images inside boreholes had been acquired and structural characteristics of slope rock
had been studied. Mechanical properties of discontinuity planes distributed in the drilled core had been measured
and the shear strength of coal seam imbedded-discontinuity planes also had been obtained by performing the direct
shear test. Monitoring results of slope behavior had been analyzed by comprehensibly considering both the
mechanical and structural characteristics of slope rock and coal seam-imbedded discontinuity planes, and the potential
governance of coal seam and clay minerals embedded in the joint plane on the regional slope behavior has been
also identified.
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2 FEE =ESto] A siAlel &8skl Stk
Fukuzono(1990)= A %HWS] AR5 o]gato] A
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‘%ﬂ%% Aokl o, Lollino et al.(2002)= 7497} A
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e skt
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Fig. 1. Cross section of ridge-cut slope
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Fig. 2. Front view of ridge-cut slope
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Table 1. Joint set orientations

borehole dipdir/dip Fisher constants (K)
233/35 9.2
BH- 103/50 36.1
BH.2 182/36 28.7
042/38 10.8
081/56 65.0
BH-3 325/45 10.6
201/38 68.5
309/43 43.1
BH-4 107/52 21.6

o]7]A], K : Fisher A5
P : AlFx=

Al5=3- BH-10]A4] AP i3t WaFd 233/359] 90%
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Table 2. Joint shear strength

o

friction
depth . cohesion | angle (°)
borehole weatherin -

(m) ®| &P [ peak

(residual)
7.20~ 24.7

730 HW 12 (22.2)
9.70~ 31.8

BH-1 0.80 MW 15 @12
34.10~ 30.1

34.30 SW 3 (25.3)
17.30~ 323

17.40 HW 40 (31.3)

1199‘450(; coal seam 14 (26.2)
B2 ;to 335
30.70 MW 28 (31.1)
43.10~ 27.1

4320 SW 31 (23.4)
7.40~ 324

7.55 HW > 7.7
8.80~ 22.1

BH-3 9,00 MW 16 200)
24.10~ 40.8

44
24.30 SW (36.0)
6.00~ 342
6.10 MW 14 (28.2)
27.80~ 31.5
BH4 | o SW 51 262)
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Fig. 4. Readings of inclinometer sensors at the different
depths
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Table 3. Face orientations and friction angles used for
stereographic analysis

face orientation (dipdir/dip) friction
borehole o
front rear angle (°)
BH-1 208/56 005/59 22
BH-2 185/56 005/59 23
BH-3 185/56 005/59 20
BH-4 185/56 005/59 26
5. AFHAHS s
A AELS A, A W, Ao Sasty 27
9 s 2o <l9jel fole] = e won
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o o
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Fig. 9. Stereographic analysis - BH-4
(a) front (b) rear (c) left (d) right

ek v wWEko 20| A% 2918 weksly] $isto]
A& 0] AelE 18Rk A% 16~17 m F{kofl=

A m

S A0 S Sk} R 431 ke
EdgHo] whafdfol] ExjEe] e A9 oo +
ZhollAj] A2]e] AR Qlsjo] ahal} Al 7R A
o] ul]2- =TtHKwon et al., 2010). w2}A 16~17 m -
7rolA 9] s ek 2 o] Ae whit) g Yo
EAeh Bolsue] Wae uet g Aew 1
HESIT A 17-19 m P Fzhe garo s
9] mhy] F dejEe] BExdo] visl AddiEor &
20| A% ek Ho|w k. AlFFo] A 17.90~
1791 m 9 18.60~18.90 m 7ol A= B4 Yo
A= 2] AEol Slonl, X-41 SUXRD) #4
of] 9J3] muscovite ¥ chrolite”} 2% %Itl. Muscovite
(R = WA AELEZA WS dIAA A}
Y A5S §E]7)= Faclo 7 2R3t Min et al.,
2007). 22202 17~19 m oAM= EAEE Hell
WA Bey AEEol ojsio] sjan wero el
7o) ZAE Aow LRERC A 1927 m 77k
o= i ko= o] HXAQ AF = He
o alg el wEE Waew AEe gulshe
AeHol EAsh, A%E 19~21 m FrolA= 7HH
WO RO AsS ook BEAGHE HEIUTE A
0] YA AR 1921 m F7ko] FmSH= Bl

cut—face

rear front

fracture (Fr)
fault (F)
I clay mineral (CM)

displacement(mm)

-5 0o 5 10
(o] 2k o —0
A/A F rear front =
‘/ “— Fr ——
A B
10 A ~10 10
k Fr
\A\ £ L
r Fr
E L —A cn—
= A 24
= 20 "\ 20 20
a A\ oM—
B A
T i Fr L
B Fr
A/ plane failure
30 4 (30 discontinuity o 30
NA c
' F =
40 40 L 40
Fig. 10. Slope behavior at BH-1 - front/rear
cut—face
left ~—/—\ right S
= fault (F)
displacement(mm) N ciay mineral (CM)
5 0 -5 -10 I ool (C)
4] A L 0 —0
1
1:\A
| 1\ L left right o
| — ]
| A\ (;:M—
H v
10 - ! A\A 10 10
A :
z /A F B B
v
= A/A M 20
5 20 N - 20 on -
3 A
© ‘ Fr L
Fr
£ )
\A plane failure .
30 - ‘ 30 discontinuity o —30
¥ ’
4 L L
40 40 L 40

Fig. 11. Slope behavior at BH-1 - left/right

Aehe ob71A1d 4 Qs A4
S = gldlon, A% 21.40~27.00 m
oJelollAlz AHE 02 Tyl W, S 21.40~
21.60 m F7to)|= vjSy WEEo 20] A =S Qulsi
EA4H Yol e JEZE2! muscovite”} HA|
of glof Wil Wakoze] A%go] 24 Ao ik
EQJthKim et al, 2006). A|EHAHA] SL-10]4 =
o R A5 9 92 Yo e AFS fushe
81 HASIGITE Fig. 110] =AJE nie} o] 4=
7~11 m F7F A AZFHe 9= =I5l (-) HY)
S UehfiAe 77 W) dsiopke () Wl W
o 22 Yoz ABE ek, BAEGIA
ofaf 45 Wapoze] AT fushs delSo] o

el s elot £
[



400 SAR Azl ols) W4E kA A

cut-face

rear - > front
displacement(mm)
45 10 5 0 rear  front
| —
10 /. 10 fracture
o 16.40~17.00m : 010/35
o 20.30~20.40m : 339/40
o 44.70~44.80m : 038/60
N
\. rear,
20 1Y 20 WALE
E ’
£ s
o )
% e coal seam
30 ¢ L 30 19.40~19.50m : 038/60
It 34.30~34.40m : 349/65
o 44.70-44.80m : 038/60
e - .
\. rear,
Y % €
40 of40 omi—| 40
H front
4 ¢ |—
45 45 F— Las

plane failure
discontinuity

Fig. 12. Slope behavior at BH-2 - front/rear

EAStE Zlo] I qIeh B3 ahajcizt Wdsigle
], WY HE FHE(kaolinite) = HEE Tk A=
11~27 m A= ARk o g 95 Weko 29] A%
o] TEEglon, FAEG Aol AT wf o= WIF
oo unaRE Flshs EALGHO| g 248t
I Qlok TS AA|A ez szl Wt AFEAE
of EajslA AHgshH, 17.90~17.91 m, 18.60~18.90 m
TZtoli= muscovite(W-e-1) 7} FAE o] Qlrk

A&7 AHA SL-2014 #EE i 9 vod gk
O 20 A e £ AE 10~12 m
ol 7HHA Weke 2o] AF S Holw, 7z}
W ke s guuhy] AsS oA & Qe B9
Ho] arf SAISHKFig. 12). Ak 12~22 m 3k
A= ARbAR o wijgH Wgro g o] AFo] whatEm,
ol HiTH o] AFS kst Ed&H
o] FaEEle] 9= Aol 7IQlek= Aow wetdrh
St A= 16.40~17.00 m<} 20.30~20.40 m 7toll=
Sk ko] EAskm, BIPS /ol ofsf ghelel o
ZakH o] WeFA010/35, 339/40) %= vllEH HEK005/59)
of ZHEo] gtk A= 19.40~19.50 m 17+o] EAL%
A el gEEo] FAjEo] Atk dvhd o s gaE
o] A AoFFY Aol F3loll ofF= WHtsto] A
3 9 RSl HstAL ti7]e) eEE= AS @]
ZF Well =7t 48] AstEAY S8 546] 2
E= o9 okl EA-S YA Bieniawaski, 1989).
grzoll gt AFAGAES 3% A3} ghadEo] g
e o] npEzke 2600]H, gHaEo] A=A
o Ao upEkztol| Histo] 20% g Hole
Aoz gRolE ek Egt ehaE AT W= 4
AP 7 A=036/56 0.2 B FAF2] R0l <))
Hi ¢ ko R o] Aol FXE e wElch

cut-face

left ~——x— right
displacement(mm)
-
15 10 5 o 5 left  righ | g e
—
10 o — 1 10 ]
.\ . coal seam
. —] 19.40-19.50m : 038/60
¥ o 34.30~34.40m : 349/65
rd B o 5|
N
20 '® 20 ¢ — 20
/ F =] w €
P /. L
£ ? g —_ it L tight
= ® F L s
£ s oM =
S .\. 0 T | Lao
30 3 =
° \. cmi—|
: el
®
?
M
40 4 o\. I 40 om|—| 40
°
o 4+ —
i 45 piane Tailuret =) =45

discontinuity

Fig. 13. Slope behavior at BH-2 - left/right
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