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ASAE AT & . HASEAHNdE BAdS5Ee vi@A BFY JRTE ot
7] BEo] A AlHe B3 RS EAsE Ao oide v FIrt A AT F
ol 237 dAsE AE Bty AT Aot

ehubAlw o] A MM AHEHE M HEHY PHS AR I Y (limit
equilibrium method)ol ™, ©]& EdZ & ¢A& 7/ldes Ade AAEE Hridg. @
ARHAYL o] 43 Ald IAA iAol o8 FAGFTH AAHT FHEL £F0] EF
S SEUAIE 5 o]F AXHE AFY vz Yepdth 2y FARIFHLE
BH3E gurAlde A4 #Ae dutdoz iy AM-CAM Y ZA BT T T
Jhgel BEG 7HAE7] gEe AA AN A" F e EFY FREU IAA A
so} ¢tAgQol FAaHstHE AFol o, oo di RAY A AnsA FHHAE B+
7} s A LAt SWEDGES #e AFH Z2a@g o &3 iAo 4
71998 ANsE dHe EASHEY UE WYY A FAE o839 HU)
A9 H7IEE2S AFRI old T AN E EAFY] Wi HEAd e A U

E AFqAE 7|80 A" ubatEo e EESY o]0 Ze FALE FHEI
g5t} BAE&AEY] AUAH A9 B ARE o839 AE EFS FAAAS} T
2 2 AT AL BAtEe 20 g

2. MMHA T
el B4 2 A0 g dolHuel At thee 274X WHE Assd 75
#sid. A QA pEe BPAA BRI AYEE ARV 49 dpes An

Aol AE ol &ste] Aol A< WFAo] tie violgulo|=E FH3E WHolH,
F oA dgoRe k& dutde AR FYE T HSHE %"z}% o]-§3t9 Azl 4
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Joint Distribution
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X - Horizontal : DipDir = 52

2% 1. Joint distribution on the rock slope face in Daejeon-Tongyoung Highway.

e FYL AA FFANA ZdEH, 9N FA FFANN ZAHY GF
of g9 A g AF A AFo] 2 FPh X FAFANNY My 9= A
HEAZY HEZF 3doz FYPdrt. 9A FAY HAFEK, v, 2)5 & 2AHE A
AArE Y AR (ad/BAR (BN AT g9 FYPoz AHA FEAK, y, 22 W
BTk ZAEE 29 22)9 2o dAHeR x' = x' 8 VEOR Yy Y 2 FS 7
Azt Ba F AARFLR AAANA £ Jeg2 AgE

THEHE I AR E O9 20)% o] oAHeE 7 = 7% 7)FE02 a4 -
180° TF WA WFos AAFH x' & FHRUFY x 7, vy L FEugQ

B AR

«
Ay

z=Z' (upward)
|

x"=x'

a) rotation about X" axis, b) rotation about z' axis
1% 2. Rotation of the Cartesian coordinates.
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AR oz Hzx ZAHEAAM A8 A A2 A4AHAE ', v, 2"=0c @
2ol oAS AAH FEANHY AAFRE HEAT

o
o
+

x’ x"’
yv't = [A]I[B]{y” oY)
z’ z”’
o714,
1 0 0
[A] = [0 cos(—RBy) sin(—B)
0 —sin(—B84) cos(—By)
cos(ag—180) sin(ay—180) 0
[B] = | —sin(e;—180) cos(ag—180) 0
0 0 1
3. =514

d g x4 2 LI ARE ol &3td AR FAHE FAHY dHA
o] EAME B4 F e €nYFE LAY olE S dYgs 53U H
o2 743, Af NFAAAY AFAFE Efolx AdECE AAHTN. IdRHoE FX
HFEAANN dHEY 2P S AR HAA FFEAZ HEAIH, Zxd 27 do] $F
A WEE o83t mMe WEs AAY, FHFA AL g Moz g
gt

I(x,y,2) = (xq Vo, 29) + aC &, I, 1) (2)
A7, (Xo, Yo, )T ZHFE, (k, ly, )T G WF-ZFo2 Fiie adHege JiolH,
et BAY AFAHAE JElNE Aot FHGA 27 e mAgdL ol e
oy S 883t B9

B l:x=x+a; Iy vy=wnwtely z=1z+a

(3)
-17—’\\:].2:)(=X2+0212x y=y2+dglzy Z=Zz+dzlgz

278 wAHde x Ry

271 AEHE o831, (x, y) FEE TH3IE aF a2 #E A
gt a1, a2 @ AASA z + a1 b = 22 + a2 b BFOlE 27 M)
th ol HAAHE AA nAE HEdd OEA EFY 2AE A nAEY
S =&t AA ddA 4G Re uxse 2d 594 2H A TEEH
© HYd $£EE vudy dAFSY. Z nAdde 27 HEHel AHS dow, 7AY
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a) formation b) non-formation

1% 3. Diagram of the block formations.

zARAA Y FFY% TAH L A AEANAY ANARS 4AHY els
o mAY R PP dAsk gAY cAA BSel EALL Hotan ehaAr o)
AAZ BEo] A ANNE H4Q BFY FAR A AR Qo) PAstelol o
(2 49 BE 1), ot FA ABANMAY BN 2 FEGH EAE) 449 2 AR
g wmstel BYA,

T a @

213 4. Existence of the blocks.

2o EAMYel FASH vingel IAHE BEe AT Py PARY 2=
Zole A% Bl 2H AFW Zo] ofym U YRFo|mz BEe AT AW
FUE FAT F AHAY 49 BF 2. ol% Ze AF PHe 25 FAI: 2AY
Mol B@ A FEANAY FPY A E Delste] ANV AR By 2YL
NEo2 BAY PPoe MY BE BAe HHY 2 4R0] 29 25U ASelt A
G0l BAHA e Y BFIT ving el dyPe B5e] ol Aoz 4R
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a3 5. Volume of the block with the multi sides.

4. slxH A} 2

gibAbEe] U@ FAZE mde A% B84 B A WA-39 nsEze o
M717 2km Aol AASE AR P EALE YA BFEAb A o
Aol w&Hel Ak F 46/ AS FUHA A $FH A= @ doleulo]
27k FEH90, £49 P59 RIYHE AW RS EAHG ALPIEE 3
AAAHLH D).

AN Ao 2HE s FRAel dAse BAE FYF A4 2, 4
HelFol E2HNCT(E 1, 1Y 6), Fisher ATE ol$ 228 2AFYE ANSHIY
)

¥ 1. Result of the joint set analysis

dip direction dip Fisher constant
set 1 075.0 66.8 11.6
set 2 3531 65.5 221
set 3 032.7 19.8 50.0
set 4 146.8 418 66.1
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Joint Set

Set#1 75 /66.8
Set #2 353.1 165.5
Set#3 32.7 119.8
Set#4 146.8 /41.8

19 6. Lower hemisphere equal angle projection of discontinuities

Fisher Distribution: Jolint Set #t
1 pmmmmeme e ..
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07 " 4 Number of Joint =75
N dipdir/dip = 75/66.8
06}F Fisher constant = 116
: . Pro0 - 44+
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S P90 - 36.7-
: PO5 =420
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a) joint set 1
Fisher Distribution: Joint Set #3
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@
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07 ;' Numbers of Joint= 18
! dipdir/dip = 32.749.8
os} ! Fisher constant = 50
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a) joint set 3
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Fisher Distribution: Joint Set #2

Number of Joint = 86
dipdir/dip = 353.1465.5
Fisher constant = 22.7

Pro0 = 2.8

Pros = 32+

P90 = 26~

P95 =208

09}
08
07
o5}
os}

'
04}
o3} ;

;
02f;

il

5 w0 5 ™ % ™ B 0 &
b) joint set 2
Fisher Distribution: Joint Set #4

"
4

; Number of Joint = 15
dipdir/dip = 146.8/41.8

! Fishar constant = 66.1

Pro0=39-
Pr95 = 4.5+
P90 = 152+
P95 = 17.3-

45

b) joint set 4

29 7. Fisher distribution
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Plane-Toppling Failure

Set#1 75 /66.8
Set #2 353.1 /65.5
Set #3 32.7 /119.8
Set#4 146.8 1418

19 8. Stereographic projection for the plane and toppling failure of rock slope.

Plane-Toppling Failure
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2% 9. Joint distribution causing plane failure of rock slope.
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Wedge Failure
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Block Distribution
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2% 11. Wedge block distribution on the rock slope
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# 2. Result of block analysis for the rock slope

block No. volu;ne base jrea slope depth  perimeter safety factor
(m”) (m®) (m) (m)
1 0.0466 0.4063 0.3442 2.9922 1.35
2 0.2229 2.1148 0.3163 8.642 348
3 0.0091 0.1722 0.1591 2.2127 1.17
4 32.2787 9.8214 9.8697 15.0529 3.48
5 15.6858 3.352 14.0387 8.8318 8.22
6 0.0516 0.2707 05718 3.362 0.82
7 1.2747 2.0677 1.8584 8.2486 293
8 0.2697 2.5146 0.3218 10.763  Non-sliding
9 1.873 1.5059 3.7313 5.6421 1.62
10 2.5689 145195 0.5308 20.1004 0.68
11 2.1764 11.7579 0.5553 19.6418 1.58
12 0.0885 - 1.704 0.1557 6.2791 0.49
13 0.36153 4.2789 0.2535 10.7022 0.49
14 2.297 10.7741 0.6396 15,6746 0.56
15 1.0024 1.5703 1.9149 6.5648 2.06
16 14.5678 9.1465 4.7781 15.6631 2.09
17 0.1050 1.0674 0.2952 5.0067 3.43
18 0.3690 2.7927 0.3964 8.1377 1.05
19 7.5027 6.2461 3.6036 11.7268 1.58
20 67.7764 42.3004 5.2593 26.6931 0.96
21 32.0801 67.9888 2.0565 34.1713 0.48
22 0.0192 0.2828 0.2031 2.4557 1.31
23 0.1330 0.749 0.5324 4.3803 1.32
24 1.5713 4.7734 0.9875 11.4919 0.49
25 4741 683.3457 2.081 38.2598 0.56
26 139.0561 97.022 5.0608 42.0616 0.75
27 16.6693 2.194 22793 7.0418 156
28 10.7033 88713 3.619 14.1223 1.55
29 0.7309 2.5889 0.847 7.7086 2.55
30 21.2938 269114 4.1992 25.4039 3.13
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Block #20 Block #26

Sliding Block Sliding Block
volume = 67.7764 m’ volume = 139.0564 m°
-0 base area = 42.3004 m? - base area = 97.022 m?
H slope depth = 5.2593 m 830 siope depth = 5.0608 m
§_ 18 perimeter = 26.6931 m { perimeter = 42.0616m
=16 safelyfactor = 0.96 2% safetyfattor =0.75
' Rockholt: SD30 - D25 ' Rockbolt: SD30 - D25
N SF=13: 261kN 4T N g SF=13: 985.8kN 132
SF=15: 343TkN §2 SF=15:1136kN 162
72 75 100 105
74
7578 70 105“0 o5 -100
Y - North X - East Y . North X - East

Bolt Area ( Install Length = 3m)

3 3*

22 2%

2 A

52 T

E 18 E %

. %

> 18 - “ >

98 100 102 104 106 135 140 145 150
X - Horizontal : DipDir = 52 X - Horizontal : DipDir = 52

a) block #20 b) block #26

I3 12. Results of stability analysis
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