The Journal of Engineering Geology, Vol9, No2, August, 1999 pp.119-13

DUCHS T Falo| BT ST TG s

Properties and Fractal Analysis of
Joints around the Moryang Fault

# % ¢ (Han Woo Choi) ZAEgsa XA
% ® ¢ (Tae Woo Chang) _ ZAusta =28t

29 / ABSTRACT

BEd3 S st e de BEFHE dotiy] A8 JTHEERE) S A U (EEE)E ©)
&3t dgd wig, A, A= & AT a8 zAb gatE AT Gl A S
o] delzs NNEG EWSdes yehin, ol HIAEY IAEIE 939 FAFAA &9 AFE
¥, @A A A die-AR FEE BAFH AP A ZEA oA 7 e = (EERE) el
A SR ezl WEe NWst NERZoln, dejd=s 239 FAFE /MY 8 ¥4 Jedoh
£ AFAGA Bt gle gl e B HYI AE e AAHE ol g5y ZdY Y&
FEte] AT SEFFEMY BEEXFES AFEgT d2se "] g8 73 Zdg gL
1.31~1709] HHE HAFn, dFo] FHAR s/AASFE A vehdoh a2dn ta7e gy o)
TE =Y A3 HdEE HAMEY o] ME HjH A oy Zdg AL FY YEXY
A Ao BxAelel wet @2bd ¢ 3ok WES AP o3 7 ZPY AL AR e M9
W] meh ggatA vetus ols e £¥7t oS Ui S BRoEd

Foo0] Ay Auy, TYY 319, HEXY o[ WA

Joints developed around the Moryang fault were investigated by traverse and inventory methods in
order to characterize their orientation, spacing and density. The results of the traverse method show
that the orientation of the dominant joint sets of the study area is NNE and EW, and that joint spacing
distribution is a negative exponential distribution to the center of the fault and a log-normal distribution
to the margin of the fault. The results of the inventory method show that the orentation of the
dominant joint sets on joint map is NW and NE, and that joint density tends to increase toward the
center of the fault. Fractal dimension was determined by using Box-counting method and Cantor’s dust
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method to quantify the distribution of joint network and to evaluate the dimension around the faulit.
The dimension determined by Box-counting method ranges from 1.31 to 1.70 and shows the tendency
of increasing value toward the center of the fault. Comparing fractal dimension by Box-counting
method with joint density, fractal dimension is directly proportional to joint density. Nevertheless, fractal
dimension could be varied due to the different distribution patterns of the joints with same density. The
dimensions determined by Cantor’s dust method show different values with respect to the orientation of
scan lines. This results form the anisotropy of joint distribution.

Key Word : Traverse method, inventory method, fractal dimension, anisotropy of joint distribution.
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Fig. 1. Geological map of the study area.

121



SWZ M2 & AAHE BoFEr) o] o gAx
B3l #4979 gyoes Eyu23so ok

FEETY INYFE Y904 3 Ye B
¥E Yehle dFoz 359 oraebA¢tn AR
9 FEYEAYLE A YE 5 Ao Iy
2 AAG HHA FuF £¥dn oy, KFEY
Age 299 FHo FFHoz ¥, it
FAYS F2 GEN-Z3) 4] MG At
o}, Qbateld ZAEY So2 FAE] glon XY
of wetd SHAGALFEC Y PIE . &
THAYe F2 FEHGMGE ZE, dyg
Y Soz FAALD. EFA BUYFE EF
AL B, A% Y B9 AR ALF e
F LR FAHL IYFT HALFY ST
9] JAFES AP F2 299 T2
Hol EX3t AGAEHE 2 FE2
3, AN LR sRges Jeidn 53 M
GAYF HEF o8 FE A" WX FHEY
sl mEA 3, e 3 3AHE
ote] YAE HAEY MAFES Aguret, sk
el Fog2 FTAEN dFEol AFE=R ASH
Ab Aol BRI}

7 ol of

>

BagghEe R MHo HAdn o
AHAAMEE < NOES AFEE 7HA32 58
P GE2ATE FAANNY Rez AR wddtn
ot e Autgo @ o] gz Mg FA4
o2 1 olgdd olBiM “@EAFe] BEFHES
gastn gtk Al olgA e e o AFYY
AT So NNE-SSW 3o &3 & wa A9
agre] PAs, AA FARAIME ©Fe F
AE 4A 22 £ Aok 53 AF FAAM=
o) miel AYEEY FHUE FFY F UUE
ol AT LEY weEal, 959 Ao AlEx
Fo] Bols ¢ 10~20cm BEY FAE ZE
@2 A (fault gouge)E BLEA 7|1 ot 2 &9
T o Zd s FFHAJY GEHA 9
W ERskA] 2ottt HlE @Eu|R7E A
Qr} stdele o] AFe vt X}

122

o FHFoE FEEY Fgoo =5 FHlo
AN, ofrtE BEFHAge 2 18 ®A
& Aoz At AAl ojBA Yo ME ©
AZe] EFol dAA &1, dEde Fr o
FolAl e F9 dEFdde] thi oz Bl 37
U AHS skdE 229 H3Y =FoN @F o
g @AY ¢ J¥ed, dE38AE & 1~5cm
9] FAZ Huy d&H0 7 Vet

EHoA & 4LGF
9 Aoz oF 5070 i3
gy 5 olg4ste oleFZtE HAANAL,
@EAe wE MFEZ(rake), PP wjg
& EHE £29FY V18 StE Fr1d
2 Jehiidch(Fig. 2). €94 £¥se 493
o] B gy HWely AT RRGFI
3 o N10°~30E9] #&o] 717F SAstA vehd
B N70°~80W wakm: u|m3 A 2aFd
o] Az UiRE 700 ol :oln MFZe
QEE AZH 450202 FFgolFA 59 d&e
$AZe YeEhdd, 2ok gAg 2859 VsE
BA317] A8 e A8 F RHdISEEHR AH
#EE Aoz AZAHE dEFANAAM 05km
ol e YoM &AE ARE 7ML THH Y
Agelx olso] did &Y Yoi(slip
(o) : Marshak and Mitra, 1988 ; AE|$ 5,

b o &2

=

il

o
2
J
dr
o
b
—a
=

[Ty

ot Jo ot b o O

ot

N

-

linear)

g 17 RYThFig 3. ot AA £u3el A
Astsh gEioldht & o FRY NNE e

AFd4e Eo]l—)., T3 Aro|SA RoxE 3
oA EFe] AF¥EE A3l

(b)

(=}

Fig. 2. Rose diagrams of strike (a), dip (b)
and rake (c) of minor faults(n=50)
around the Moryang fault.



Fig. 3. Slip linears for minor fault data
(n=18) collected within 0.5km from
the Moryang fault.
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Fig. 4. Rose diagrams of strike (a) and dip (b) of all systematic joints measured around the
Moryang fault.
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Fig. 5. Rose diagrams of systematic joints in each zone divided by distance from the Moryang

fault. (-) sign represents western side and (+) sign represents eastern side of the
Moryang fault.
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Fig. 6. Joint spacing distributions of each set : (a) over 2km of the western part (b) from 0.5 to

2km of the western part (c) center of the fault (d) from 0.5 to 2km of the eastern part
(e) over 2km of the eastern part. Note that (c) shows nepative exponential distribution,
and (a), (b), (d) and (e) show log-normai distribution.
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Fig. 11. Orientation of the lowest fractal dimension determined by Cantor's dust method
corresponds to the orientation of the dominant joint set of the area.
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Fig. 12. Anisotropy of fractal dimensions determined by Cantor’'s dust method in zones divided
by distance from the Moryang fault. (a) over 2km of the western part. (b) from 0.5 to
2km of the western part. (¢) center of the main fauit. (d) from 0.5 to 2km of the

eastern part. (e) over 2km of the eastern part.
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Fig. 14. Comparison of fractal dimensions with joint density.

131

0.3



(a)
— - -
N | i I
“\ ; ‘{4‘ g :
A o B R
N N § ooy et atix:
~ . & ) = (]
. :v' Vr o &
N : =
N \: ‘J " ' ‘Lr" I
r=1/4,n=16 r=1/8,n=53 r=1/16,n=132 r=1/32,n=276
(b)
| “ H
4 -
¥ H
\&K\ [ I‘i.
N geagua:
N N sxs G
>’\ Q’ ™ au I,
N - ) tH
AN % NI
. NN
r=1/4 ,n=13 r=1/8,n=37 r=1/16 ,n=108 r=1/32 ,n=258
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joint density. (a) shows a homogeneous joint pattern while (b) shows an
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number of boxes penetrated by joint.
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