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Fig. 1. Model site

ZEe 3% Ay fEo 9FL viAE M E 84E FYY AR, TF 7] ¢ EX
T 5ol Aok A &t FEE B} AFF 45 & HEY @y B d3d o) 4
of HAse A% FEUE B FZ o|Ro)AY. IHY olF 58 ZAHAA B 9 7Y
€ T LFAAMT F2F FA4d g3 Aty 5 Aty & F9 FFA 49 B ¢
B g REEY A 5] ol R FEYNE 5T Ay F5L OFE wAGM9
Astr f5F M Z AolHL g do] AAE F3f olFolAY BA&A mAdAE A
A 7979 A2 E(comnectivity) Z2H A F50] LAFITE= Holoh, watA, thEAE ujF o)A
= g 37 5 “'4'—2‘ AAH WEA HAARA FHFE} F4S JehiAs Ed4H £3A9

dXE v Holn EFHAQ £H3s AgE R dvtdoz oy dAd ReA 3}
T 52 sl B] #3t=d ©]F Darcy's lawsl 3t 4|2 433 Zt}(Freeze & Cherry,

V=Kvh | )

F9¢ 52 Aa5 #5 H4olA 13 $28 24 F9 s 29 FAFAT T £ o
o ¢9e 3 AdT 52 A9 350 HAJTE cubic awE H 43T 42 Oy 2g
(Long et al, 1996).

T=Ke =Py, =S P9, — LY .3 v (2)
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Fig. 2. Scanline survey region
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Table 1, Geotechical properties of representative joints

Contour Diagram Rose Diagram

Fisher coefficient K

Orientation

J1 : N1E/76SE J1 1 46,70
J2 : N53E/39SE J2 : 8123
J3 : N63W/78SW J3 110034

E A7AY W &Fd YxF £Y35E 53] A RAFEFAY, FRANE, €54 A
H, 45 AE 2 45 2 5 AP (Young et al, 1998) HABAT tFE W AAMAY A
35 §5 54 Bosty] 8 YutAcE A @4 2 &0 FAANFEE dAded & 47
Age dey oute] FEd EAo] FR34EZE 47t AFFAAN FUANE € ¥F 2 &
ANEe ANagt FEFIE 2 AAFIE As: ZIARE o] &3 8TH(Freeze & Cheny,
1979). FHYAGY d+FE A FHNE FALE AANEAH £ FIEHES 1338 Table 2
s} Zo] FEdTE 3765]'9\1‘:}.

ool—

Table 2, Hydraulic properties of distributed soil and rocks

hydraulic conductivity (cm/sec) o
Zone layer storativity porosity
Kx=Ky Kz

1 saturated soil 1.0x10™* 20x107° 1.0x10° 0.15
2 very weathered rock 2.0x10°° 20x10° 1.0x107° 0.02
3 weathered rock 6.0x10™° " 3.0x10°° 1.0x10° 0.04
4 hard rock 3.0x107° 15x10°° 1.0x107° 0.02
5 very hard rock 3.0x107 3.0x10" 1.0x10°° 0.02

3.1, siMZ 22 (MAFIC)

AR og AstyE {FFo 2o A&AH EPFY(Visual MODFLOW)Z Z2] MAFICS wiZ
(matrix)t] ¥XE8= DEAAY At §F EAE BN s TPtk A3y ALA 2d
L AFAGY A FUF 27 AR g AR vHdL PE Hols ¥E A
¢ BU9&A Z2IY MAFICIHAE HE e He g9 My A7) we 1 Fol 4
@HOME} metA, ALA mdgol AYTF AAE £F3te FHAY AdS dFFAL 7L
Hido] MAFICS HY T 5 53 AREFRAA Ed&A9 #1548 BY3ted ol &
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Fig. 3. Generation of three dimensional fractures

B 778 A%y 44 A" A9 83 27 2 AAzAS Ystd Fig. 49 2ol
HHrdg HASET A YE F7)E 72X ZxZo)7t 100x100x100m3= A AT g
A AAZAL ZEZ9 Visual MODFLOWS 248 An s EYE AASHTH(Table 3 F

z).

tunnel joint 1 + tunnel joint 2 + tunnel joint 3 + tunnel

Fig. 4. The types of three dimensional model included both joints and tunnels
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Table 3. Hydraulic properties and boundary condition

hydraulic conductivity (K) 1.50%10 “cm/sec
Hydrualic joint 1 9.60x10°m’/sec
. Transmissivit ~

properties e joint 2 7.35%10 °m*/sec

y (T =
joint 3 1.01x10 "'m/sec
Top Constant Head

model

Bottom Constant Head
Boundary East Constant Head
condition West Constant Head
South Constant Head
North Constant Head

P
(MeshMaster)& ©] &34 33t A4E 84
@ 8 AE(infinite clusters) 2} EH&H| AF0 BT
< AAsd 9714 Y4 24%e
72t Azt ae] HEO AZ wUE HAL 129 Fo|T 2 A(pipe elenment)E 123t LpERY
At (Fig. 5 =)

Fig. 5. mesh generation

3.3. siiM At

BAA 44 A BAR PEE 488m2 7 vAY shte mdol AAE UEY 5 Yok
Zzte] 448 BelEd AT B B2s] gEd To 48 HY W 4QFAE Aol7
2 4 AT WaA, WSdos Be 4o RUAS5S Y4sE TEEANE S F s
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Monte Carlo Simulationg 3] H¢ 2 FFHXE FE53te= Ao A AT £
AT 4 At B EHME 10008 o4 2dES A HY U #9FL 9354
HNEY 49L& A3FH2RY R YAty 9o, HY 23 Adx &4A ¥

AT Zog AAHEZ At WE Ao ¥yl gidn 7S %‘%*JEHE 8 3 A
28 s AASE. 293 24 A gduiy &9 do] 4 FUHFL Fig. 63 2ol tFA
TF(Lognormal) 2 X & Ve ™, B 7 540x10 ' m*/minkm, EZH 3} 3.04x10"' m’/minvkmE &5 Y

.
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Fig. 6. The distribution of amounts of groundwater intaked into tunnel by Monte

Carlo Simulation
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g oA 7o da HE 23 A sty B4 JFE dASE] A8 Y 2AASE YA
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st At @R AFEF 7] £ BE 2 A7 FHFFE BAL AARAY. oldd 24
AFE o3l Bd&Ho] BEdHo] = FYoA g P dE AT B4 nYsd AL
EUEA Z239 MAFICE o8¢ 2dd] 2AE AAFAY. #4243 HE 23 A 849 |
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