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Estimation of Joint Roughness Coefficient(JRC) using Modified
Divider Method
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We assigned points on surface of standard roughness profile by 0.1mm along the length and measured coor-
dinates of points. Then, the lengths of profile were measured with different scales using modified divider method.
The fractal dimensions and intercepts of slopes were determined by plotting the length vs scale in log-log scale. The
fractal dimensions as well as intercepts of slopes show well correlation with joint roughness coefficients(JRC).
However, multiplication of the fractal dimension by intercept show better correlation with JRC and we derived a
new equation to estimate JRC from fractal dimension and intercept. The crossover length in which we can determine
the correct fractal dimension was between 0.3-3.2mm.

We measured joint roughness of 26 natural joints and calculated JRC using the equation suggested by Tse and
Cruden(1979) and new equation derived by us. JRC values calculated by both equations are almost the same, indicat-
ing new equation is effective in measuring JRC.

Keywords : joint roughness coefficient(JRC), standard roughness profiles, modified divider method, fractal
dimension, intercept

* Corresponding author : bajang@kangwon.ac.kr

269



270 BEY - R

Red
I

of

A %h3- 8ol
& 83 A
A EAseE
AAA Y AFEA
3% 290 ¥
Hoz oo B
4 B8]
844 8450
Rdg HdAses A
Ad7e BEHEHY BAS
a2A BEEEHY AASEE
7lo] A& BA et w8
2oy U ez A5ty A
AFE AL W F83 Aol

e A7 dE ALY AF(ROZ 71 €5
£ o] ¢ykA o] i1 JRCE Barton and Choubey(1977)
7h AR 107 BE ALY DT S0 g vl wa}
o 2R} o] T JRC ALY 2A A 23}
7ol wet Aavt debAn] B2 e s HYAY &
Ak H 2ol e AZZE gol A 24Uy A
Y &4 B3] 5& o) gstd ALA A5 F + U
Foll dhet AP A7) ARE o] g3t AFH 2
2 RCE 2R3t s Q77 23] AP 1 3
o AA7A) A2 AR AFSES 1549 AR
7 gdEd e o BAA seu ey 2Yg 34
£ ol 87 AT R A AT AH7] A Fstof o] &5
= FAA gt e AL gold A& AFHFA
STRMS), A 2719 71 &7]9) 3 AFBFAEE
(Z2), TZFF(SP), A 2719 v 2B 7 2HA) Tol ATt
(Wu and Alj, 1978; Tse and Cruden, 1979; Krahn and
Morgenstern, 1979). 0| 5| X Zy& A A7) A %3} 4
oz 71 dY AREHe RIUEHEA Tse and
Cruden(1979)2 25 A4 7] 9o U 2,8 ZH 3t
3, JRCS] 44 £4 & S ALH 02 RCE
FRY 7 Y= BANE AANSPTD. 2y
Milier(1990), o4+ E(199) 5-& 7,9 JRCE £& A%
Aol ot AT A of uhet Fho] Masls 9ol
Ao o2 AFIE F e AL FEIA 4T

22

o2

o
r 2
do g S
-2(_44

v 2 |

J

e & % ox
[ ol

N

rg

2,

[

v

1o
T,

rlo olt
o Jm

o R

d

T O
o,
L ogo
oiﬂ-r‘

=
= S

rot

okl e fo lo o rlo rfr KO oF S =% rlo

oL r
St g

2

(o

=3

L e

o

ko
i)

N
v
£
it
R
S
rg
rlo
e

1k
AE
=i
2]
o
2

< g ol
I
e
Jpr
;
o,

=
— of X

g T
m &
)
RN

iz
r2
b of

fo = ™

TRt ool
2
ols
e
o r
u
[z o

1

rlo
+
2
jiatA
=
Jn
2[:
e
e

AR

o

M

X
RS N S e

. e (==}

rir

P
rd Jo
o ok
N TP

o
2B 2
o

it

I

o,

oo B

re
5
np_h‘
)

s e qolf Aol 4 BHE =
B4A9 02 YehhE 820l /)

.7 @

doltt, HIele A dHs Aoz Eaay
(divier method), 23 A1 (box- counting method),
Hl 2] 2 713 (variogram  method), 3~ EHY
(power spectral method) 5 o] &3] Zalg 244
< Z2A8E A7 AP H o $Th(Feder, 1988; Orey,
1970; Berry and Lewis, 1980; Malinverno, 1990). Lee
et al.(1990)} Wakabayashi and Fukushige(1995)&
REEAL7) DR Y 29 (U & 251 JRC
ool ZaBANE AMsAT. =G Kulatilake et
al.(1995)= log (£ A - log (VA Zo]) 1= Aol
A dojd Zad 2 371 HHS F3 g
7HRCS F& 4B HAE HYUd Bustg,

B AN E & ALY 9H S £33N S 0
01mm A 02 £X813 & 4 B &2 (modified
divider method)& ©]-&3te] & 27| el =3
24 3719 AR g 781, JRCY ZA e w2}
UlE g RS ARAAN L ZEEGT EF =2
HAAABAN LS BAG AR LA Al dad 343)
o F&A4E AFdH

A7

o

&
o
S

do i ¢

SR L o) g3t dejd AA7) 9 zg
el ek A3} JRCoH O] A A S B
7] 18l Barton and Choubey(1977)%} 107} 2]
137] @93t 23709 A4 A A& E 01mm 3t
A5t stk ojwf £X8E BE AL @

3% AR AEFS} AFNA 71E FEE st
T AgolEE N wo g B4o] Hasir)
AFelAEs AA7] e gule FolA shg
sol AT, RCH T2 A4S Bty B

)

;Y
N S e
N o

N
4N

(o)

oy rBE I N 1
fo o jo

&2 iz

(Kulatilake et al., 1995) Z, S}t B & ] &3] 3]
s€ 5 A7) @99 JRCE A4t A4 JRCsH
o 44 e BAsT

olgAl 4EE ENE B A=t AFH EE

| #2138 Abgd ta) £3 284 TS o8
sted 7 A7) BHle) TAY S HEE 73 F,
ZAY Y L AHARC Y 37184 & A A3
ZERANE SEFYT 2 ARAA 2L 237
o A3 A9 HeH A zol &3t 2 H
Holl k2844 & FAsHATh Fig. 12 279 38
< Yehd 28l

)
N\_l_:
N



43 BEANS o83 Fal ALY ASIROY A 271

Digitizing
ISRM standard roughness profiles
Natural rock joint surfaces

Low relationship

Digitizing
data verification
(JRC-2z,)

High relationship

Find fractal dimension(D)
& intercept(K,)

ISRM standard roughness profiles

:

Relationship Analysis
[D, Ky - [JRC]
Find relationship equation

By natural rock joint Low relationship

surfaces data

Equation
verification

High relationship

Find best relationship equation
between D, K, and JRC

Fig. 1. Flow chart of research.
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Fig. 3. Modified Divider method. (a) Divider applied to profile (b) log L - log r plot.
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Fig. 5. Suitable range of r for the estimation of fractal di-
mension with the divider method(Kulatilake et al.,
1997).
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Fig. 8. Relation between JRC in standard profile and JRC calculated by Tse and Cruden(1979).

Fig. 9. Digital profilometer.
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Fig. 10. log L - log r plot of standard profiles.
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Fig. 11. log L - log r plot within crossover length.
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Fig. 12, Relation between JRC and fractal dimensions in

standard profil.
Table 1. Fractal Dimension and intercepts of standard profile.
JRC Leeetal’. Turketal.  Seideletal.  Kulatilakeetal’ This research”
D D D D D K4 Ka / log Ly

0~2 1.000446 1.0000 1.00009 1.0060 1.0016 2.0009 1.0045

2~4 1.001687 1.0019 1.00054 1.0053 1.0021 2.0022 1.0011

4~6 1.002805 1.0027 1.00072 1.0077 1.0022 2.0027 1.0014

6~8 1.003974 1.0049 1.00140 1.0093 1.0036 2.0048 1.0024
8~10 1.004413 1.0054 1.00180 1.0085 1.0034 2.0044 1.0022
10~12 1.005641 1.0045 1.00400 1.0075 1.0029 2.0092 1.0048
12~14 1.007109 1.0077 1.00530 1.0144 1.0061 2.0102 1.0051
14~16 1.008055 1.0070 1.00810 1.0113 1.0047 2.0142 1.0071
16~18 1.009584 1.0104 1.00960 1.0142 1.0112 2.0144 1.0072
18~20 1.013435 1.0170 1.01200 1.0185 1.0126 2.0201 1.0101

* Divider method was used.
** Modified divider method was used.
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—143.73
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Lee et al.(1990)% Wakabayashi and Fukushige
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Fig. 14. Comparison of JRC by Tse and Cruden and this research for standard profiles.
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