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Development of Practical Rock Slope Hazard Evaluation Method
Yong-Bok Jung, Won-Kyong Song, Choon Sunwoo and Byung-Joo Lee
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Abstract Hundreds of rock slopes are constructed along the road, highway and railroad in mountainous Kangwon
province and managed by each authorities concerned. It is practically not possible to carry out detailed rock slope
investigation owing to the tremendous number of slopes and budgetary limit. Therefore, it is reasonable to perform
a step-by-step investigation consisted of basic and detailed survey program and practical rock slope hazard assesment
method for person in charge is strongly required. Through the development and application of KSMR (Korean Slope
Mass Rating), it was found that KSMR could be practically used as an alternative of SMR though the number
of inputs were reduced. In addition, the difference of hazard assessment between KSMR and experts decreased
in case of considering the height of slope.
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Fig. 1. Modified GSI_s rock mass classification chart
(Sunwoo et al. 2006)

233} §hgo| Eolxjm
%7}011 Qo Ai= Atdgol7t
gic} & Ao A KSMRit /\}Eﬂ—‘fi—
o], &1 3¢1¢] HE7te] &t APHMY HIHAE
ARz BASle] ARG AHAME Jaypga
M=

3.1 GSI =%

Ae)o] GSIE o] Fxet BARAS Befel] =
A2 ol Al Uele 4 Y
otk et o] A9 Y ARE MBI g
alst GSIgro] ol RE-g Agstel 2T A
47} glok. & 24| e B At 22 q
o) ofsat oyt 2710) A$ GSIU4E A9 2k,
2 B ATolx U] GSIelA AAG GatT:
653 o oMl R 552 EL Zkzh Ausiy
Tof) w2 A GSIghE FRHES shgon of
et WAAS 971 S18h HAS YA Hgsck
Eo 48 OS] A hEst AseE S
Aol RMR 214 700] HES 245tgch

)
2

.

=

_ti r_d re X
e

O>~

™ Ji

P



324

32 AR =t
423 GSI9} guke] e

Hi

oFAl i

2 Msl4zd, Al Eolg

ojn|AE FABLA Mg GolsHA &+ == 33
om FMoR PHBAE Be QU LRE Hadls)

= - O =]
A483 BAKSMR)IS Agerglon AaAziel & 7] sl dhiRel YHFEe SRy HYsies
ol e Sla) o A=) HARE AMgSle] By &  SIATK(Fig. 3).
2 Fig. 29 o] Ausiolct. B R T Al
N - = A
of Holeilols BAo® AU AWCE B3 4. B M Y 4H
223EE A =)
2N g ST S A=E YTh
. a3 At 11 -
YUFEE iz, BASHEY 274, QUPE, 41 HEEA
FIPN Holh 5 o 2] = o
Aol 27, Al ol TR)T Ajein) Baidue) W 2 vt AYny AR, ok, 99 2 P4 A1)
5 o 3 5 5 ° =]
Auz FAEch 7 PEES G5 AT AEE 2 U gl FAR JubhEe giez sige
HHARSE KSMR-Z 0t BARSHE
[[=dy | 424 [ ABBC ] KW001-01 | BOJiXt EES] ]
' Simplifie GSI .
&= T= 0101 Al =2 ) —= a8 £2
A z . [0tz 22, wwsio s
MSs) 7 i &2 fox pe'ny 5
B8y 5 %5 [N s, g AN P
(BL) < '
e 4] B
ot} QE(\/EB)“Q 4 = 28 [é'l]jai‘ﬂ HRE DY 3
o =2 283 pEEE
- Slik ded
TE | sse/aw 3 g2 |ussasme 2
(80) ey R
Slickensided
Bt = 2 e S (ne sse 5o 1
(D) o8 BE=T/TIE
ga/sn/ . .
HOB(LS) 4 1 Div. of Geotechnical Eng., KIGAM
e=a 5
ae ) 5 e 2= 4
45
: i NptaexA
e ues =3 =3 =
== (MPa) s
e 28 >250 NFORE 2 I GWI1 Zo g og
2st 100~250 TEHO Ch4 EFO) 2o 2% B owe EELR R
HE 50--100 XEHCHT3 0 BN 2k B9 By GW3 g, Zoo 2 20 BHE
o 25-50 |NeRoiHEHS=dE U EE S Gy [aoiuz ax us Asme 8 5
e 5~25 x‘ga"mm“m?;,i?; a.a*uﬁ FEHA G5 | =mmoz aoiuz, e B R
S g T T yi;:wg = *Efgm X
2 100~250 12 awe | 10
T i5m
S A& 135
Ae EL 75
NEETE Sadan
EER ERE S TV = i 28
"N Setl 215 78 e
ga%e T et 755 70 Bo
Set3 220 75 HE
se Setl Set2 Setd
_ P [ 1 1 P [ T | P I T
S A f oy | 158 setey 1 zzda | Sii8 sett] 1|
A p 51 = Tlass 3] 5E (=)
OFN AL sEN o et Toe ditch and/or nets
] R He) T S WO Lo Spot or systematic bolting
g e s R = Spot shaterete
- BiT] RS [Major) ARG (Minor)
S (Many) 218 (None)
[[@en  =ass | =2) | Comments| winena | |

Fig. 2. Developed KSMR sheet



Bt x5kt 325

o & 24704 Aol diste] @ AN SSITE W AL T AR, 4F S atof
7+ ZA} 2= Fig. 49 2tk A Apde] =S Jﬂﬂo}lzi at3ick o] A

ZF Abdo) tistel SMR H7}, GSI H7p7h 359l = BH7K= blind test2 AT o0 Y3z Hrlgho]
on IR EE fu|ESME ARGt ARSI WU #3E AL 99t B2t Ak s A
J8)n 7|29/ glEo] Ay KSMRE #g35)  2ojx] dds A3t 7ol hazardol| tidk Alolw uf$-
Aok T3 919 Al 7] Brhe SRS AR QPR ZlofARE dle- B 587 sEAIR U
Hopoll A 5~10 ol AFE sl & ZF 3219 HE w1 Zh ©hA QhollA 0.5WA 2o Hsdtes AR
7Py 7R 9 gl aeiER] ok thE 8a(AF ol Askiti(Table 1).

e Sefl Set2 Set3

Fig. 3. Example of input data selection using combo box

{2

Fig. 4. Maps and sites of field investigation (left: Ist investigation, right: 2nd investigation)

Table 1. Classes and description of rock slope stability
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Table 2. General information on slopes and hazard distribution

A RALE uhabd HE=BIR

NO A KSMR KSMR 5+ A 3 =7l
EA= Expert] | Expert2 | Expert3 | Expertl | Expert2 | Expert3 | Expertl | Expert2 Expert3
1 SP01-01 51 51 51 3 3 3 3 3.5 3
2 SP01-03 65 63 63 2.5 2.5 2.5 4.5 3.5 4
3 SP01-04 34 34 34 4 4 4 4 4.5 4
4 SP01-06 30 26 23 4.5 4.5 4.5 4.5 4 4
5 SP01-08 28 28 28 4.5 4.5 4.5 4.5 4 4.5
6 SP01-09 33 27 27 4 4.5 4.5 4 4.5 3.5
7 SPO1-11 28 29 22 4.5 4.5 4.5 4.5 4 4
8 SPO1-1-1 32 25 26 4 45 4.5 4 4 4
9 SP01-13 63 63 63 2.5 2.5 2.5 3 3 3
10 SP01-15 59 59 59 3 3 3 3 4 3.5
11 SP01-17 37 37 31 4 4 4 4.5 4.5 4.5
12 SP01-19 32 20 19 4 5 5 3.5 4.5 4
13 SP01-22 56 57 56 3 3 3 3.5 4 3.5
14 SP01-24 51 58 46 3 3 3 3.5 3.5 3.5
15 SP01-27 30 36 36 4.5 4 4 3.5 3.5 3.5
16 SP02-01 59 59 54 3 3 3 3.5 3.5 3.5
17 SP02-02 68 68 68 2.5 2.5 2.5 2 2.5 3
18 SP02-03 37 37 37 4 4 4 3.5 3.5 3
19 SP02-04 53 53 41 3 3 3.5 3.5 3.5 3.5
20 SP02-05 58 58 53 3 3 3 3.5 3.5 3.5
21 SP02-06 46 S7 46 3.5 3 3.5 4 3.5 4
22 SP02-07 38 38 38 4 4 4 4 3.5 4
23 SP02-08 37 32 37 4 4 4 3.5 4 3
24 SP02-09 30 30 24 4.5 4.5 4.5 4.5 4.5 4.5
Table 3. Adjustment ranges and values for slope height in KSMR
Aol (m) <9 9~16 16~34 34-83 > 83
HAZ 0 -1 -5 -7 -10

Class

25

Class

(a) Expert 1

10 15 20 25

Fig. 8 Slope hazard class distribution by KSMR and experts (left: before slope height correction, right: after slope height
correction) (continue)
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Fig. 8 Slope hazard class distribution by KSMR and experts (left: before slope height correction, right: after slope height

correction)

Fig. 9 View of SP01-03 rock slope at 424 local road
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Fig. 10 View of SP02-03 rock slope at 59 national road
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