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Abstract

For the accurate safety assessment of potential radioactive waste disposal site which is located in
the crystalline rock it is important to simulate the mass transportation through engineered and
natural barrier system precisely, characterized by porous and fractured media respectively. In this
work the methods to construct discrete fracture network for the analysis of flow and mass transport
through fractured-porous medium are described. The probability density function is adopted in
generating fracture properties for the realistic representation of real fractured rock. In order to
investigate the intersection between a porous and a fractured medium described by a 2 dimensional
rectangular and a cuboid grid respectively, an additional imaginary fracture is adopted at the face of
a porous medium intersected by a fracture. In order to construct large scale flow paths an effective
method to find interconnected fractures and algorithms of swift detecting connectivities between
fractures or porous medium and fractures are proposed. These methods are expected to contribute
to the development of numerical program for the simulation of radioactive nuclide transport through

fractured-porous medium from radioactive waste disposal site.

Key Words : Discrete Fracture Network, Fractured-Porous Medium, Fracture Intersection,
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(a) F.D. = 0.5

(b) F.D. = 0.3

(c)F.D. =0.2 (d) Finally generated fractures
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Table. 1 Various PDF(Probability density Founction)s

for fracture properties
Properties Probability Density Function

size, aspect constant distribution

ratio, strike, uniform distribution
dip, ro.tat-io.n, log distribution
t::;::;;g’ triangular distribution
rock density, log triangular distribution
flow porosity, normal distribution

fracture aperture log normal distribution
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Fig. 6 Flowchart of constructing fracture network

ENTIE A7t EAA Gethd, ¥ 9de ux
31 g Aolr}. o] R 2 RE HFHog F I
kel wARd o) g AT 2HE AR ol
Zy 3AA & FAehe B g ARE A o
g 3A) AR} B 7158 G gty wA A 55
ol thg FAREI} FEE. o) G £52 7
Z22 WA o) EAshe FEEE AN F U9
e HE3d HEH o uabdo] EAdhe #
o] 58 9 38 A EE 75 5 Qloh
@ dd-deditd 299 75
dd-ohEdihg g g A frEERE
T4 SfEA Aed e Fabe] A€ At
A EE Y BE g ARE V%2 Fhe] aRAd
Zrel A2x=E AY3teol spvi I P2 Fig. 69
BEES 2 £ J dE5EY 9% Y
(ICON)E Z7]8HA1Z7Ie. A S g wapsle ¢ E
< AFAPER 7153 ST 2l ddE Hde
715¢ ¥ gdg 7MUY 2EES S o)A d
A Ads L G watd AR 9 g 3
BH2HE olsl AZ2H E O H2L vde 93
= g g ojst Ze oz dER ¢

-14-

o] AR e B dgFog AMFHUA
FaH o) Y= vdo) AU nrx dFE Y
AN T BRI olHd vd A4 2 Ads
g ANRAS W GAESS Yo red @
do) gle HriA wrEsYstd HEHog nE @
A7t 4% AB B0 44U oS B T ¢
g3} @apeks ThEekEel A% THel v
shite] dist ARE Thal i ThEehite] Yu=
AN AEHo 2 B rpEeueN gt
Wizte] AAE 9 gl gEgte) QAET)
S99},
o as

Sedohuta thEghte] BEske WA H7)E
ABAe) XA B Hgs urolxe] A3}
% 9 9% 052 BAR £ Yt oY BEEA
bdA 7} Z=o] A A 2 AA AN HRL
27181}, w3 B4l e) okt 2 gl ohEet
W7 AP AeHog T2y gld WaH @
Q423 W, A A4 9y R 9ok gk



A Study on the Constructing Discrete Fracture Network in .-

%% % S22 9 4L A A= 75
ol thetel Astelct. BRAHHE Thkab
2Eo] QI DAY BARN] Slaked T
FEUEYSE SYSAT. GAGNT wapss
cheghitel 4] Bagwe FbHoE Aol
F AARSvid FANE BEREE AHHE
Yoz gguagus 2 29S FFsshl o
fow, gasrrel WA A4 AHE BT
A AHE L DY PR V|22 5 92
Y UIEe $AHo2 AAEA 2 wde) 92
£ 98L BUAIIE PHE ol §te] RE B
o 43 A2 B2 ARG GIU w7
wol 448 7hgel gdgute] ARE e

AHE ARAANINE A4S Fote] HFHog &

G-rhE it g B G Szl 2
& FF WAHHTE ARAoM ] G-t

e B8 HF olF §4E BAR 5 e AR

BN B2 EE8 E Ao AlREH,

F2Ed

[1]C. H. Kang, "Mass Transfer and Transport of
Radionuclides through Backfill in Geologic
Nuclear Waste Repository," Ph.D. Thesis, U.C.
Berkeley, 1989.

[2]d. E. Sinclair, and P. J. Agg, MASCOT and MOP
Programs for Probabilistic Safety Assessment Part
A, AEA Technology plc, NNSS/R336, 1995.

[B13-8, ¢1d3, 243, "MASCOT-KE o|-&3t 7}
4 AR IIE ARG FEAT B &
o383, Vol 10, pp.553-558, 2000.

[4]3-85, A3, ZFEE, "2 AES] YA
T2 At % 9L A E g
A g% v § 3], Vol.2, No.1, pp.212-218, 2004.

[5]Serco Assurance, CONNECTFLOW Release 8.1
Technical Summary Document, SERCO/ERRA-
C/TSD02V1, 2004.

[6]Y. M. Lee, Y. S. Hwang, S. G. Kim and C. H.
Kang, “A Control Volume Scheme for Three-

=1
=
b
o

-15-

Dimensional Transport : Buffer and Matrix
Effects on a Decay Chain Transport in the
Repository,” Journal of the Korean Nuclear
Society, Vol.34, No.3, pp.218-231, 2002.

[7]Y. C. Park and K. K. Lee, “Simulation of
Groundwater Flow in Fractured Porous Media
using a Discrete Fracture Model,” Econ. Environ.
Geol., Vol. 28, No. 5, pp.503-512, 1995.

[8]C. H. Kang, J. E. Ky, S. G. Kim, S. S. Kim, J. W.
Kim, J. W. Park, Y. M. Lee, J. W. Lee, G. S.
Jeon, W. J. Cho, J. W. Choj, Y. S. Hwang, and
S. K. Kwon, “Geological Disposal System
Development,” KAERI/RR-2013/1999, Korea
Atomic Energy Research Institute, 1999.

[9]L. J. Hartley and D. Holton, "CONNECTFLOW
{Release 2.0) Technical Summary Document,"
SERCO/ERRA-C/TSD02v1, 2003.

{10]1P. C. Robinson, “Connectivity, Flow and
Transport in Network Models of Fractured
Media,” Ph.D. thesis, Oxford University, 1984.

[11]W. S. Dershowitz and H. H. Einstein,
"Characterizing Rock Joint Geometry with Joint
System Models," Rock Mechanics and Rock
Engineering, Vol. 21, pp.21-51., 1988.

[12]M. Sahimi, Flow and Transport in Porous Media
and Fractured Rock ; from Classical Methods to
Modern Approaches, Weinheim, Germany :
VCH, p.141., 1995.



