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Application of a Geomechanical Classification for Rock Slope

Dae-Bok Kim

ABSTRACT

Rock Mass classifications have been developed in many European countries. The most widely used
classification methods are the Rock Mass Rating (RMR) system proposed by Bieniawski (1973) and
the Q-system developed by Barton et al. (1974). These methods are also adopted at many mountain
tunnels and subway sites in our country. Here, a geomechanical classification for slopes in rock, the
“Slope Mass Rating” (SMR) is presented for the preliminary assessment of slope stability. This method
can be applied to excavation and support design in the front part of tunnel and cutting area as a
guide line and recommendation on support methods which allow a systemetic use of geomechanical

classification for rock slopes.
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Table 2. Adjustment Rating of Joints
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Case Very favorable Favorable Fair Unfavorable Very unfavorable
P lo,—a.l >30° 30-20° 20—-10° 10-5° <5°
T (a;— as)— 180°|
P/T F 0.15 0.40 0.70 0.85 1.00
P g <20° 20-30° 30—35° 35—45° >45°
P F, 0.15 0.40 0.70 0.85 1.00
T F, 1 1 1 1 1
P Bi—B: >10° 10—-0° 0° 0-10° <—-10°
T Bi+B. <110° 110—120° >120° - -
P/T F; 0 —6 —25 —50 —60

P, plane failure; T, toppling failure; @, joint dip direction; a,, slope dip direction; B; joint dip; B., slope dip.

£ FABLE 7 ol &= 845 9o
dojAr}. &, SMR=RMR—(F,-F,-Fy)+F,

Table 2014 E= niel Zo] Al 3 2482
23 2L 3712 847 ojFolAch
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s Zlck. 2 HelE 10(RTF A2 3y a)ollA 0.15
(30° olge] Holg} %7 hHsAdel wi¢ w2 )
olch. 1 AlE Fi=(1-sinAyo.g Z¥Hog A
Azlglon] of7|H Ae AbHE He FE Alolg
=g 9u)gc)

2) Foe Hwislsy] Hele] Aelo] HAzte g Ay
He) APEE diXehe 1 3 Lo(EeEle) FA
Zho] 45° o]4holl A 0.15(He] ZAkzre] 20° njghe]
W 9lolct.

ZEH oz F=tan? 7t AASJ2m o374 g
Helo) Ao, AEstn AL F, 32 1022
Akt

3) Fev At Hele] ZHabz Alele] #AZA
Bieniawskit= 197611 1 #AIE AAsAt ol&=
Huz)el A9 Aol gl Joint ‘daylight’ & 4
s Auzt Helyl AP | 1 242 fairdt
e E Wi, Abw Atzte] Hel FAlzE Kk 10° o]
A A9 very unfavorabledt ZHo] Wl A
o2 gl

T Axstae] A 3RtAA Ayt F3 =En
AEH Be Abdo| 2tig FA15]51 917) Wil un-
favorable ¥=+= very unfavorable &731-& A}¢dA}wie)
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Goodman# Bragye ksl 7hs4de) ¥4 A}

Wk AT hdeel )8 5° e} he AREe
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1) FAPHol A% FYHA ZHLLF)

Method of F, .
. Remarks
excavation value
Natural slope +15 | More stable
Presplitting +10 | Increases slope
stability
Smooth blasting +8 Increases slope
stability
Normal blasting 0 Does not change
or Excavation slope stability
by ripping
Deficient blasting —8 Damages stability

5) SMR corrective factor F, (by Swindells)

Swindellsv AP Aol 3t W} ghy o] Hgs
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£x2 9 AAG F 50 A9 16704 F3EFo) A
ZAHEE 432 Fig 19 AA8%1 2 Fig. 2= F, 33
wart Zoloke] wlmE Uepd Holch zAAA 9
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Quarry blasting
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- Bulk blasting and smeoth blasting
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AqQe of excavaltion (yeor)

Fig. 1. Generalized relationship between excavation
technique, age of excavation and seismically
detectable disturbance (Swindelis).
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Adjustment factor, Fg

Fig. 2. Relationship between depth of disturbed
zone, according to Swindells and SMR cor-
rection factor Fa.

uislub o) ek vhe} F49}91 WAL Table 33 2
t}. Table 4= UA]2] SMR B-Foll ti3t A&g A
Alsta gick

#4713} #|(Wedge Failure)?] 79 wista](Plane
Failure)oll 4] A&5e 849 £43) a2 nH=d
A glck Apmel PARF A6 H7)us 7}
Haysle)o) A9l RMR gloll o & o)z ¢
+ol dFsHNeng Aw ohbE-Re 747he A

Table 4. Tentative Description of SMR Classes

Table 3. Comparison Between Disturbance Effects
of Blasting Methods and F,

Thickness of

Excavation disturbance SMR
method Range Mean F,
(m) (m)
Natural slope 4 0 0 +15
Presplitting 3 0—0.6 0.5 +10
Smooth blasting 2 2—4 3 +8
Bulk blasting 3 3—-6 4 0

abdatefel Hgog HAslojop & ol =3k
Fddle Aol FEH 277 J1Fel F2 9
Zat7] o) YA HR 1 AV PIRF
AgeA J7E e ok

Kendorskiz= RMR zkell Ay &
Fastol B2 A T2 ES] oA teko) Ta-
ble 59 ko] H7heigict.

4. SMR HJ} X3

4.1 Intact Rock? Z&T

Intack Rocke} 7=y ISRMol|4] AjAjEl A9t
F745(C) Asy L ogre] FA" E2FAH o3
A8E g8 ey Aol AWAEE AXA
%3 FA FxE Hrlse A= Hesich Table 62
Pocket Zrolu} ZALE v 4e8% index textZ Al
Yazqr27le 2 Arighl £8o] & F Qe 2Eol

o

4.2 RQD(Rock Quality Designation) 7}
Drill core7} #3i=Al @& el RQDE tf
&7 7 whes Hrido

Class SMR Description Stability Failures Support
I 81—-100 Very good Compleltely stable None None
II 61—80 Good Stable Some blocks Occasional
III  41-60 Normal Partially stable Some joints or many wedges Systematic
IV  21-40 Bad Unstable Planar or big wedges Important/corrective
\Y 0—20 Very bad Completely unstable Big planar or soil-like Reexcavation




(i) Palmstrom-2& RQD#2} ‘volumetric joint count’
{number of joints per cubic meter) Alo]ol FAE
RQD=115—-3.3 J,(RQD>100)& | A8}t

(i) Priest®} Hudson® Hzle) gzt Helol
319 whkol] 9= RQD 3t Alel9] #AIE RQD=
10000.1/S+1) exp(0.1/S9)2Z Uehlich oi7]14 S+
Aelo] HFA(m)E vt

4.3 H2|ME (Joint Condition)

el oleile] S48 FA s o] g S}
Aefolct 15 g Pk

1) Aa7+4Joint Spacing | S;)

Table 7ol AA1H wie} Few], RMRelt} SMR
el dEEEAE HE HEE HETel §d
3t

2) Aele] ¢dAHPersistence)

Very Low Persistence <l m
Low Persistence 0~3 m
Medium Persistence 3~10 m
High Persistence 10~20 m
Very High Persistence >20 m

Table 5. Comparison Between Kendorski Blasting
Coefficient and F,4

Excavation SMR

method A (%) F,

Controlled 0.97-0.94 108— 104 +8
blasting

Good 0.94—0.90 104100 0
blasting

Poor 0.90—0.80 100—89 —8
blasting
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3) Aele]l A4 7)(Roughness)

4) Aejwe] Fadd

Table 82 HzjH F3hddlel EFHISRME &
kg Zoluth,

5) Parametric rating

Table 9= ihAbHS £/ o F-83 Hapd
Aveflell B Rating AFEolul.

4.4 X|3l(Ground Water)

s8] Al RMR E/ehll4 371A) o2 4
Hei JrkE et

(i) Inflow of water in tunnels

(i) Pore pressure ratio

(iii) General conditions

Apdof] thslo] AR 271 A HAR ol
ISRMell A AAIR Aet= Adele Table 103 Zeh

4.5 w2|ZHOrientations)
) 28 HZAH0—-90°)2} FAt
Clinometer& 43t}

ulsk0 — 360°) %

4.6 wudhy(Blasting Methods)

Table 7. Classification for joints spacing (ISRM, Bie-

niawski)
Description Spacing (m)  Rock mass condition
Very wide >2 Solid
Wide 06—2 Massive
Moderate 02—-06 Blocky/seamy
Close 0.06—0.2 Fractured
Very close <0.06 Crushed/shattered

Table 6. Manual Index Text for Assessing Rock Stregth (ISRM)

Rock description Range of C, (MPa)

Pocket knife

Field identificati: -+ (reological hammer

Ext. strong >250 No peeling Only ¢ - iiter impact
Very strong 100250 No peeling Man® - ws to fracture
Strong 50—100 No peeling Several blows to fracture
Med. strong 25-50 No peeling A tirm blow to fracture
Weak 5—25 Difficult peeling Can indcnt

Very weak 1-5 Easy peeling Can crumble
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Table 8. Classification for Wall Weathering (ISRM)

Grade Term Decomposed rock (%) Description

Ia Fresh ~ No visible weathering

Ib Fresh - Slight discoloration of walls

II Slightly weathered <10 General discoloration

11 Moderately weathered 10--50 Part of rock is decomposed.
Fresh rock is a continuum

v Highly weathered 50—90 General decomposition of rock.
Some fresh rock appears

\Y Completely weathered >90 All rock is decomposed.
Original structure remains

VI Residual soil 100 All rock is converted to soil.

Original structure is destroyed.

Table 9. Partial Parametric Ratings for Joint Condi- Eﬂi%ﬂ%(?resplitting)
tions (Romana) « 2% ZAAS ool YL AT
Roughness/filling Rating « 7+ F9 -r]Z]lC- Aol 4 AF3] %A

CAFe FHoZ $@w W)

Very rough 10 =
Rough 9 «F 4L 50~80cm AL
Slightly rough 8 o Ak 2HHE YA Fu oz HE]
Smooth 6 ] A& 2(decoupling) A7
Slickensided or gouge 5 . AokEEL @ 4 AR
Soft gouge 0 . Zubgh Aol st
Separation Opening Rating )
2524 ¥slSmooth blasting)
Closed <0.1 mm 9 PR ° -
3A = Ee HET
Moderately open 0.1~1 mm 7 CEA ] EL“]-D]- e A3 B
Open 1~5 mm 5 < 7t Fo X Ao AFE EA
Very open >5 mm 0 s AEE FHoE F2% W)
. L 7EAL 60~ A e
Persistence Rating T 7+ 60~100cm &
e e e
Not per.315tent, not continuous 2 . Zulgl o]Zof] sl microdelays of
Subpersistent . P
Persistent, continuous 0
Weathering Grade Rating A4k wksi(Normal blasting)
Fresh 1 6 - Zb wbsls 7] Ao g A9
Slightly weathered I 5 » 7 F2 AXE Aol xA|
Moderately weathered 11 3 o Aokzke sl=B) #4323} 8
Highly weathered 1\Y 0 « thitol} xpilba Lxpxiow At
Completely weathered \% 0

okalel WksH(Deficient blasting)
Al Qb e YA
whzldbgl o] dubElql 2142 SMR E-5oll A v3-3t - Aokl slad 243 sk S

7ol Aos]o] Qlrt e ERH e o FolAR] okg
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Undulating
Rough
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Smooth
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Planar
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(1) rough (or irregular), stepped; t
(2) smooth, stepped;
(3) slickensided, stepped;

(4) rough (irregular), undulating; Increasing
(5) smooth, undulating; shear
(6) slickensided, undulating; strength

(7) rough (irregular) planar;
(8) smooth, planar;
(9) slickensided, planar;

Fig. 3. Typical roughness profiles and Suggested nomenclature. The length of each profile is in the range
of 1~10 m. The vertical and horizontal scales are equal (after Barton, 1977).

Table 10. Groundwater Conditions (ISRM, Romana)

Unfilled Joints

Filled Joints

Description
Joint Flow Filling Flow
Comp. dry Dry No Dry No
Damp Stained No Damp No
Wet Damp No Wet Some drips
Dripping Wet Occasional Outwash Dripping
Flowing Wet Continuous Washed Continuous

5. AlMo] oMM Z&(Stability Classes)

Table 40114 5572 AL EFE AARIRL 1

ok kg Zeh

Class I : Completely Stable. No failures

Class II . Stable. Some block failures

Class III: Partially Stable. Planar failures in
some joints and many wedge failures

Class IV. Unstable. Planar failures in many joi-
nts or big wedge failures

Class V . Completely unstable. Big planar failu-

res or soil-like failures

Z+7] o sl gelol] sk SMR #F<tel
29l Rating k-2 Table 113} Zr}

6. 2 (Support Measures)

Qubag
Y Abedoll e B AE ojeizhx] el

5] ofe] k2 Aol Aol Wl o)
ARl 2| e] skt Aol B T1EH Bae
Rolx) oheh webd BQAE ShEAHel oid
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Table 11. Limit Values of SMR for Different Failure

Fences (at toe in the

Modes slope)
SMR Plane Wedge failures % (over the slope
failures face)
>75 None None (iii) ®7HReinforcement) : EE, dHA
60-70 None Some (iv) 38 E(Concreting) : £32]E, Dental T3
40—-55 Big Many zlE
1540 Major NO -
! Ribs and/or beams
SMR '1;0.1;1)p1mg SMR ?o.lll-hke Toe walls
ailures ailures (v) *H4=(Drainage) CEW AE
>65 - None >30 None (vi) *Z2HReexcavation)
50~65 Minor 10—30 Possible
30-35 Major 7} K 2HA(Fig. 4)ofl digh ©] YA AR B

M2 Table 129} Ze}. Table 132 7+ R H. o))
3k e Qujel SMR ranged HolFx it

AR ARL a8 4% Lol okch A
Rl o3 ol ¥

(i) ¥21HE(No Support)

(i) 2% (Protection)

80

60

a0

20

[}

: None. Scaling
. Toe ditches

T Ak 6.2 ¥ & $CHProtection Measures)
6.2.1 Toe ditch
Toe ditch Wz, 7|52 8 &2 AE

Proteclion Reinforcement  Concrete

la -~
4
Fully €
stable ©
©
i N1 | None
Scaling
{O1tch or fencel
la — (Spot bolting)
v
c
Stodle , 3
- . z
[ . -
te el . Nets
z 3 g Bolting
2 -} = =
k- - - ° K3 Ditch and/or nets
- o F a
e o . a “ v Belhing
Portioily pe 3 4 - ~ Spot shotcrele
stable g
K Systematic doiting
Hio b —- onchors
v i v Oenlat concrate
o
- 2. ¢ i | Anchor, systemotc
- © € H
Wo - £l9 of .. v | shotcrele
o wnly vl= i i
4 “|lv == + | Wotl. Concrate ¢rids
V] ell €
Unstadle e e x| S| | Drotnoge
« < ol =
& 21l 1 wen. Concrete rivs
Ve - ~l 8 Deap droinage
=
©
v
& | ).Graviry wail
Vo Anchored woll
Fully
vhsiabie )
Nol pessidle
Ve

Fig. 4. Correction methods according to SMR range.



Table 12. Recommended Support Measures for
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Table 13. Range of SMR for Support Measure clas-

Each Stability Class ses

Class SMR Support SMR Support measures

Ia 91—100 None 65— 100 None. Scaling

Ib 81—-90  None. Scaling 45~70 Protection

Ia 71—80  (None. Toe ditch or fence) 30-75 Reinforcing
Spot bolting 20—60 Concreting

IIb 61—70 Toe ditch or fence. Nets 10—40 Drainage
Spot or systematic bolting 10—30 Toe walls. Reexcavation

Illa 51-60 Toe ditch and/or nets
Spot or systematic bolting

b 41-50 (S,II,J;) ; Zr:toc t;rz;ed Jor nets) Ritchies= ditches$} fencese] FRol] haled 7Y
Systematic bolting. anchors A 71T Aoy e FEREL o 7 1ol
Systematic shotcrete FE7F U 23 u @A Aoz fddsin Qo
Toe wall and/or dental concrete Castaneda®] 7152 C,<25 MPa(soft rock), F,>8

[Va  31-40  Anchors (careful blasting)Q) Abwloll whated §-8afa, Rit-
Systematic shotcrete chie®] 71%& C,>25MPagt F,<O(normal blasting)
Toe wall and/or concrete Ql Aol M3 2oz Hr} Ritchies .
(Reexcavation) Drainage - ‘o THA A £r}. Ritchie2] Toe ditch

IVb  21-30 Systematic reinforced shotcrete 27152 Table 140ll, Castaneda®] 7]5-& Table 15
Toe wall and/or concrete of] MA)Ee] )
Reexcavation. Deep of drainage 6.22 =HNets)

Va 11-20  Gravity or‘ anchored wall Aol Bhe Ax|oza e AGuL u
Reexcavation

() Very often several different support methods are
used in the same slope.
(i) Less usual support measures are in brackets.

27t A 2ol HolAE YBE Holtl
ol-¢- f-&slch. Ritchier 3744 f8oz Y4g &
Faigict.

(i) Direct fall . for slopes 1H : 4V and Steeper

(i) Rebound
(iii) Roll

. for slopes around 1H : 2V
. for slopes 1H : 1V and flatter

Table 14. Ditch Dimensions According to Ritchie

A% 4 ek o] A2 gAY At IS
ztojoll ete] f-gsich Hel i 23
o] s}o) & WRAs Yeto] Be J, gto] 2 Apwol
ARg-xlojo} %ttKTable 16 %),

6.3 BEZYWeHReinforcement)

6.3.1 2EAx

Aol 2] EEAXE= A AAHog A2H )
Holuh Azlell ek EEFAHE glon BEo] A5
el 71EF8ol Jeh A gk Aol BEE
Aol glel BAHoln ATHQ ARAMEZA AL

Slopes
Height (m)
1H:4V/1H:3V 1H:2V 3H:4V 1H:1V 5H:4V
45—-9 3.0x09 3.0X09 3.0Xx1.2 3.0x0.9 3.0X09
9-18 45X12 45%X1.2 45X18 45%X12 3.0X15F
18—30 6.0x1.2 6.0 X 1.8F 6.0X 1.8F 6.0X 1.8F 45X 1.8F
>30 6.0x1.2 7.5X1.8F 7.5X24F 6.0X18F 45X 1.8F

W. yidth (m): D, depth (m) (WXD) F means that ditch depth can be 1.2 m with a fence to total depth.
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Table 15. Ditch Dimensions According to Casta-

Table 17. Conditions for Adequate Use of Bolting

neda (Romana)
Height Slope Height Slope Rock Joint volumetric
(m) 1H:4V/ (m) 2H:3V/ strength count J, Bolting
2H:3V 1H:1V C., \MPa) (oints m™*)
10—25 22X1.2 6—20 22X1.2 <5 >18 Not adequate
25—40 32X16 >20 35X18 5-25 10—18 Systematic with
>40 3.7X2.0 shotcrete
W, width (m): D, depth (m) (WxD) >25 3—-10 Syst.ematlc
bolting
Table 16. Indicative Conditions for use of Nets (Ro- >25 <3 Spot bolting
mana)
1, Type of Net Block weight (kN) . W 7FA(03~1m)
5—10 Reinforced 1.5-5 « A3~ 1078/m%)
>10 Normal >15 - A 7A(1~3 m)
(iii) of-%- skl 7t
« HE)7+4(<0.3 m)
E §¥e gea -
slo] gtk EE & o C ) A5 10/m)
() <A 27-8-E, F92KFully grouted, Not ten- « AXZHAN m+£32E 15~25em(,= 10—
sioned) 18)

« Ao EE9E ekeE
ActRoll A AsR] s
B% rebar el 20~25 mm)
@iy Y&

E(Tensioned)

q_zﬂ,_i Pk (split and wedge 33)
oA Qe

« W3 #3Hbearing plate) o]-&

CRA R SN BRE adew
(i) 1eF-E E-E(Grouted bolts)s] &4

« 2E70](3~4m)
HolAs Aeld Falsto] Awdk oF
m7A| A
A Zole) 1/10Kc}t A=A AA
7Z5(120~150 kN)

hbe ohge] 4Eol e Hal AFl wet o
o3} 7o) BB

(i) weola]A(Blocky), % Blocky hard rock)
« Bg7HA(>1m)
« Al A, =1~370/m?)
« AX7H43~35m)

(i) spHR 7t

23 ruS’.

dhol) 1~2

mi

(v) MEEAY HEZE YA HAg Ad $35

.
4L a2

W S el elE Fakstel A4
ehirt A%
4R b4 Belel el UA BE) 2

(v) A%t

Aol EEE d4Hola »gsE 7

Saeleg Haslod A%

N

o
gokslo] Qlov) SMR W44 Hfol A3 LE o)
€12 Table 180l #AA|=lo} glch

6.3.2 <87 #(Anchoring)

A Al Lol R AR A
7= 71 A08long steel bar)olr}. o|& Axgo.
24 AW RS Fola B Helo) Hog
£ FAAE A%E ok BAL olE Helrh
AeE 4 glen o1 EYE ewt 7

(i) Zel

e FEAol o ohbzz
L=4

[+

- 7§88 Zo)(12~20 m)
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Table 18. Indicative Patterns for Rock Bolting in Slopes (Romana)
Class SMR Bolt D (m) Force density Shotcrete
S mH (kN m™%
I >65 0.08 35 10—-125 No
IIb 65—60 0.11 3.0 13.3—16.6 No
111 65—40 0.40 16 48— 60 Spot
0.70 1.2 84—105 Spot or systematic
1.00 1.0 120150 Systematic
1Ib 45—40 1.00 1.0 120—150 Systematic reinforced
D, distance between bolts.
Table 19. Indicative Patterns for Anchoring Slopes (Romana)
Class SMR Force density (kNm™?) Shotcrete Concrete
IIIb 5040 10—25 Reinforced Monuments
25—50 Reinforced Monuments
IVa 40—30 50100 No Ribs and/or beams (wall)
100200 No Ribs and/or beams (wall)
IVb 30—-20 As required No Wall (ribs and beams)

AX|71s Zel(8~30m)

(i) ZE -7 $-83 ZE(700~1000 kN)
758 7+5(300~2000 kN)

7b3 2AA AA(1M4/10~35m?)
7FE, AZE WA

(iv) Aty . 533 FAYEA(IX1X05m)
£a¢elE ribo]y} beams
(F:1~15m)

+ Anchored =

» Toe walls

(FFA g e A 4A)

(iii) AAl

WAL itz Huissl, HEshy % ARHos
oPge Aol ol$- §-85}e Table 190 7HeFH<)
Aol EASHC! ek

6.4 £32]g(Concreting)

64.1 £AE

Aol £AHE A]]E Bojstr] Z7]o) 2]le]
hssted e AEAHQ B wio g deA Uk
aeeg 5o At R fde) XS A%
o 4£azled ghddc el Abde) efdR £
Az 4A #AE H M a8 &oltA @

A|7bo] Attol] el T E Fo] HI=o] £
e AP FEE o ZZbo) "ol HE WAy 9
stod FduH(Surface net)o] AXS7%E gt ¢
o] utdx Ap(J,=10~18)0l:= Systematic Shotc-
rete7} X|3Psojof #}n] EHH Anchor head® &
e A F Aok

opel bAZ FAH AbHollA F3}, H4le
AHHE 2337 Hete] £ EV) P 3
AbeRg f-2lslodop dheh

(D) Arag 7ARe] JeHE
T22)

2) B Fo2 epAdgrH
3z 10 cm)

(3) dtel] w3 EE ¢
Short bolts& AxIgteh

(4) Aoy 2l A9} ZE Holls HRoz
EHA4S F)ge) dvsbd Hel el FE A sk
Aprg EehA AHE vk 4 Q7] didelth

(5) AsrEehE ARAF7] fAste] wieAdS A
X} 8kt

6.4.2 Dental £38E

Dental TAEE YHzoz AR Aude B

iR

i—t,'—EJ
2 o}

T A olo] = E
1%} 3cm, 2% 5cm,

AstAl F2et7) Sl
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3 Bo] Ho% ol Hsirh ol A%(Ma-
sonry)2 2 tiXg £ gl F3toll 2 Ade
Azt e pEe Wl E F e AHE A
et ojWl 7A$-els Dental ZAEE PukxHo
Qe AAuiERE mA 7|2 REE A x| gl

6.4.3 Ribs, Beams, Walls

32 E Ribe} Beam Aol thslo] 2 &
g3t w3 Toe walle 2 7155 3w of

. ole

A% o] Axd 4 girk b B A
Gravity wall 1 ApHIZ e 3710l oA AX=2
AAHAL ST 4 glrk AL Walle <k}

Wl e ol g
#hol.

FH Zgo] Eakslofo}

6.5 v{<=(Drainage)

6.5.1 FHul<(Surface drainage)

Edmige A et & 93hg ek Ak
Aol S s AR F(tension crack)
Aoz Fj€t ol Hele e dFH(crack)
Zol9] AlFol nlaFeR ol EtFE Yol At
w3t Ao Feo 3EE fE ok 2
A =lo] FRAQ B 247 & ¢ Uk

D u}]./,:x]/g& A}q%_ A Ake] DitchZ %€ +
FHog AR §5E FAAFOZA *}"4"
Fahch T wfeAl AR Hdog & o
ot £33 E ditchE Zebd F o oldf o

“HTJ*— ’\}“‘]4 “ﬁ 2S zelehA g5 Foeld
ANE ZEHQ dHoe] slofof dct

6.5.2 AlZull9<(Deep drainage)

e kel Helg Bahed & et
Aele] Fg AR HulFo Abgel wl@ch
Ae) ol YA glowd BELA AR Sk AE
2ol A Aele MdEe Zdgke] Qlo] milg- £ el
Ech olHR olfE RSN qhubAb e e
ER A BebAd gqlew | 3% 847}
el B2 £ AAEe R W eisedgs F
B3 245 ¢ ek bAmol] glo] W uiaA
gle o8 A RA(Anchoring/walls)e} 7o) ARE-E|o]
of ek

7hs8 A& wi= Al 28)(Deep drainage system)-

&3 2k

@) 4 toe wiF

(‘French’ or ‘Californian’)

- AP Bol A e e TR

- 28 dxie 2E wRE) 9% gy A

 AbHEEL shalA) ek

. *}‘{i weo) pehg AAT ol FFHY

(i) =3

Ao gHE| £Hlog FH

« AbHoll Perched A3} 971 A&
H A

(i) 4 w7y

o Aol Helo g Az

o 7}AH ﬁ%;@o] Hi

< B Alelstn BEZEA
o}

« AL uiFEE FE Ao dA3 At
A" W) ol Az JFY E FHA
el AEEE Ze Heprt ddd A4
f8eto], ol Hd s B ARl

& o]},

W g

Age

‘tﬂxo]

() 3F wigFe] 2ol
« Hyiz Abie] 918 EolollA 3w sl A9
Atdnbetoll A x|l o] 3gol
s dmEloR 6~12m
(i) N5 Atelol HA Ag
wl4=7o]9] 0.33 W= 0.5812] Ag

(it) 24 ek

i 1O
WE 44
A5-Ab ek 5°~10°

(iv) 33 A8
« PVC o AR
s FEEHS A7 g6l B 90l Geotextile

He] A4
7.7 2
ok o] while RSR(Rock Structure Rating),

RMR(Rock Mass Rating), Q system 52| ojz{®o]
Mukslo] gowl, Hiodye z9dlel MR RO-



MANA® oJsl AJA]% SMR(Slope Mass Rating) #
He Askdck o] /<92 RMR 2579 2
AaE st 7 b Gioll whE Aol kA
A AT AR7|EE A ek Fule
AS- 2283 A, eid YAk gl AR Ay
oA AAFQ eEERe] whle] Frol ats|ar
pong FuAgRA o BFE Llsie I
Aol Be AEE ghbab E5gto] sNits|ofof
g HAog o}
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