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Estimation Method of Key Block Size on a Large Scale Rock Slope by
Simulation of 3-D Rock Joint System
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Abstract

Accurate evaluation of the slope stability by assuming failure block as the entire slope is considered to be apposite
for the small scale slope, whereas it is not the case for the large scale slope. Hence, appropriate estimation of a failure
block size is required since the safety factor and the joint strength parameters are the function of the failure block
size. In this paper, the size of failure block was investigated by generating 3-dimensional rock joint system based on
statistical data of joints obtained from research slope, such as joint orientation, spacing and 3-dimensional joint intensity.
The result indicates that 33 potential failure blocks exist in research slope, as large as 1.4 meters at least and 38.7
meters at most, and average block height is 15.2 meters. In addition, the data obtained from 3 dimensional joint system

were directly applicable to the probability analysis and 2 and 3 dimensional discontinuity analysis.
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Slck. oleie B4 slofstol AR, EEA
i 9 A 52 Bl B A ARt v
ol A2 H7ISH Ladanyi et al., 1970; Hoek et al., 1981;
Barton et al., 1985).
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H 1. ZAKE ZA

KScanline Survey) Za}

_ BEHA EESE] &7 Rose
e L/ EA S ML, 7 .
T AN (RZEHERD, cm (RE®AD,cm = H/m (JRC) Diagram
N54W
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T8 3 HEZASIK Y 7ET £5 2N

4. Eeldeky SAHRA R AZH2RIE MY

Y BAZIE o) gate] I ang YAt
© WS AAA Bk WY AR5 FA0l2
T BEWES Ukl shalEo] o ﬁ—?ﬂ‘ﬂ 31, o]
= ol83to] de] Wk} 22 1y 3 AR
et A ZE=o] 488 4= ok EHiéX—'I‘?l Hard
2 o8, Fisher 3, Bingham &3, o=k A7
E-3(bivariate normal distribution) £©1 2t} 3], Grossmann
(1985)0] Ajetat ojdHzF AF Bxwd Az uf
ndyg Bxog Azt 2FEof ALE= b}
o|ief AJHEEZE F8E 4 9t EX S 7

= EEY T Wi =4S

=woA= HEAQ 3 - A A(rotational symmetry)

Q1 Fisher F3Z2} H]t] A A(rotational asymmetry)-<

DR 5 e ol FTREE Helsh] AT ws
ZE}

Ae éﬂﬂl ?‘%, d(joint orientation)-& E-As]obsiu], &
_]

2 031’,
r}rt e 1o

A

hus

—

Fisher E3Z= H3EA 217 o) 283 5= Q) jE &

100 E=A|LHEEsl=24 H23&d M10&

o 3 gAY S
unimodal distribution model)Z AUBFz 0l 34 hAA
v mee] Z Peli et g

B3 md(rotational symmetric

flg.0)=Ac" 4
oA7|A, 69 6+ ZtZ ZE(longitude)} =
(colatitude) 24|, T4 Hejtof 23t ‘ﬂ“ HEl o]
W Yoz AW 2 Ay, ¢(0) = 9=
orke] Fhaolul, A9} Bz Ao lE%
duid oz AREE W Q= Fisher 3 »de th&

1} ZrcHFisher, 1953).

f($,6) = —47(8[;1}1& ezplr(sinfsinacos (¢ — B) + cosfcosa )]
(5)
oA71M, 5 BAEE ek 34 12shape para-

H<(location parameter) = A

S

% <l
7] 2ol WA GERE S, B olA]

g Hole ARG AR Bk w@Ho] Q. B
=120l A+= Fisher 9] 432 A8}3| ‘1"8“5}71 Sk

2] H4x(location parameter) 2]
AABIL A 2l w of] SESh= ‘?_%'—XP %"‘E g

, 1993; F55-$ 5, 2002).

02Zarcsin[—{ln(U(l—)\)+)\)}/2/~c]'1/2 (6)

o=27V @)
017]/\1 A=exp(—2x) o™, US} V= (0,1) & +5
BES B2 gt A U W Ao 3



o F (0,0)0)7] W2, Heje] FEaor o}
Al SRSt HFA9 Ay e U RS YA
Bipiisy

42 O|HEA™YFJREE

2 W TeIsh) $isto] o] wiak ey R (b
variate normal distribution)S 23}t gurxo g
OjHF HFEEE A7 Ao FHEF mdo)
o, Wy ZkR, £3) T A E(spherical data)ol 2-23}
71 $feiM= Hgatgo] dasi.

Wk A= (directional data)o]] AEsls mulSo
25 BYL Wl TH Ao EA5HE W5 Bt
kel w2 szte) Ajel B FANl 3
th Holn, o]0 wH8] Grossmann(1985)0] A|AJat Ol
HEF AFEZE SAE 18 o83t ERo] it

oMY PFRES A e PelAs WA A B

3k, o) FEY oIl Agn
£ FAh ol 7 Ao] 27
MENZ 02N, Agaty A2
_/;: A '6'}-1:}- o|HTF
ZA|HF BFSF 9

]_)\E O]

o
M
lo
o,
=
ol
[{fe]
4 m‘

“*(dispersion parameter), =
B3 0,7} Basi
14de] £ F5of i
el 7347} Be Ao} w7t

d

43 FEE|Z 2% ¥ SHexIE MM

g B W< A 7](random number generator of joint
orientation)2] ¢+112]&2 o]8-3tod Fisher 4l o=k A
ﬂ_}:’

ﬂ‘(blvarlate normal distribution)2 w2= &

Y dRES T 29} Lol S
F ERYL olgdte) AT WANRES YA 2
e Y 6 ov], Wwe] glo} ezrel Aol S v

Vertical

/.. Mean
. Attitude
(D'E' = projection of DE) Mg

on the Grossman's tangent plane

on the upper reference hemisphere

J8 4. 0l Y HEQWS YIS Bt =40l He|

(a) HAIZAKIE 2

T8 5. TAM mAF H2[RtE
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a2 (BAHE AR oA S Orpe SE SDyue Dy e
SET—1 81/33 15 18.1 0.325 0.240 29.8
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Statistic Percentage point (100 a %)
10% 5% 1%
My(D,) 0.990 1.094 1.308
My(V,) 1.138 1.207 1.347
M(D,) 0.819 0.895 1.035
E 4. He|@E Fisher 2 2HO| N3t AHE
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o8 AZEAY Az ASEAY 1Y AZEA . . .
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SET—1 0.449661 1.130654 0.832672 71zE | e e
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SET-3 0.691369 1.084824 0.707274 e A e
E 5. F Y2I2¥ OlMY M7 2E DUl Maty A3
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x A y HE 10% 5% 1%
2alz K-S P—Value K-S P—Value ° 0 ’
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SET-2 0.0811 0.9565 0.0977 0.0850 7|12t e N
SET-3 0.2205 0.3302 0.1936 0.4877 el o B
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e WAy 7 (joint intensity)= FAF M4 SR
o] 2plof| whet & 73t o) BRE 4 Aok A A
o] 1x+el AL, & XA FAl(scanline survey)Z5
B Azl WA H¥l %(frequency)] 2R THE o
So] paEgloH, 2 AL AU B F AR 2
Apf(window survey)el| 2|3t Az] A 73 =(joint density)
o] 243} FAsH A-E0] o Foj flrh(Pahl, 1981; Priest
et al,, 1981; Kulatilake et al., 1984). o]&]of|=, 7|3}&&
2o 7|z3to] cheFel 2peie) Au| 7= A
of tfal A7t 3= Y Dershowitz et al.,, 1992).
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Joirt spacing (cm) Joint spacing (cm) Joirtt spacing (am)
(a) SET-1 {b) SET-2 (c) SET-3
O3 7 M2 ZAE
E 6 W20l BAY ¥ SKSEES SAs ey AE
SET-1 SET-2 SET-3
g BEHA} B0 HEHR} E=Fis EFHX
41.4 39.5 60.5 77.6 85.0 120.2
K-S value P-value K—S value P—value K—=S value P-value
0.0859 0.6621 0.1713 0.151 0.1036 0.8226
A RHEY e
B 7. ZH2|UBZS) RHE Ho
Sampling L ? IA
Measured Parameter (Scanlines) (Rock exposure) {Rock masses)
N [D=0] P, m™ Y P, [m 2] P30 Im 3]
Length[D=1] P P, [m'] L I
Area[ D= 2] P, Im] P, , mY]
Volume[D= 3] P, [m?] Py, [m] Py,
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