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As a safety assessment of the geologial disposal of high-level radioative wastes, it is im-

portant to grasp the harateristi of permeability and mass transport. If the rok around

a disposal site is rystalline material, raks an be inluded in the rok. Sine, however,

the form of a rak is ompliated, there is the limitation to evaluate the permeability

harateristi briey by the ube law of the aperture width of a rak. In this study,

the permeability harateristi is evaluated by a numerial analysis, not by the empirial

method. As a method of numerial analysis, Lattie Boltzmann Method in whih hy-

drauli gradient an be given as boundary onditions is employed. The inuene of the

rak form on the ow property is examined through the analysis. In the result, it turns

out that hydrauli ondutivity evaluated by the ube law is di�erent from the numerial

one.
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Fig. 1 D2Q9 model
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Fig. 2 Flow veloity distribution (Poiseuille ow)

x

y

20 40 60 80 100 120 140 160 180 200

20

40

60

80

100
P

3.3360E-01
3.3355E-01
3.3350E-01
3.3345E-01
3.3340E-01
3.3335E-01
3.3330E-01
3.3325E-01
3.3320E-01
3.3315E-01
3.3310E-01

Fig. 3 Pressure distribution (Poiseuille ow)
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Fig. 4 Flow veloity distribution along y-diretion (x = 10)
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Fig. 5 Flow veloity distribution (ase1)
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Fig. 6 Pressure distribution (ase1)
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Fig. 8 Flow veloity distribution (ase2)
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Fig. 9 Pressure distribution (ase2)
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Fig. 10 Normalized average ow veloity (ase2)

]|�lJ�7�K=�abf�w�ªUY#@�U%��
X Fortran Txw�§���%��w�ªUYK����V
wn7NXY{#@è§�� 0.2f�^�
3.2. 2@�2

àáßTUðwñå#@TÛVWYLBMKE�KÃ�
4W8��w^TY2<�úËúûnKñå#@|Ëy�
ÿ!Y2 <� Poiseuille ñK#@|Ëy�ñ�S	f0N

S	|Å]W] Fig.2 f Fig.3 TYÅ�W¼1CeTUðw
ñ�K y< 8S	| Fig.4T��� Fig.2xlY#@bcK
e¤¼ÇAy = 50LT8sgWñ]`�ÓªgWVw�ÿ^Y
Fig.4 xlY�CeTUðwñ�K y < 8S	X��#f
ÞC�WVw�
<TYàáã�TxwñåÜå|ÑÒ�w^Yàáã�

|â�\$W#@|Ëy�ase1 XàáK	
�`H&õ�
^sªè§�|Yase2 X^^5ªè§���w�ase1 K
ñ�S	| Fig.5 TY0NS	| Fig.6 TYñ/IKñ��
�5��^ú6ñ�K x< 8S	| Fig.7T���Å�WY
ase2Kñ�S	| Fig.8TY0NS	| Fig.9TY�5�ú
6ñ�K x< 8S	| Fig.10T��� Fig.5f Fig.8xlY
àáã�X
�ã���w^YñO�`6ÓªwCeTU
VWYñ�`�ÓªgWVw«f`ksw�ÿ^Yase1 x



x

y

20 40 60 80 100 120 140 160 180 200

20

40

60

80

100
u

6.00E-04
5.45E-04
4.90E-04
4.35E-04
3.80E-04
3.25E-04
2.70E-04
2.15E-04
1.60E-04
1.05E-04
5.00E-05

Fig. 11 Flow veloity distribution (ase3)
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Fig. 12 Pressure distribution (ase3)
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Fig. 13 Normalized average ow veloity (ase3)
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Fig. 14 Flow veloity distribution (ase4)

x

y

20 40 60 80 100 120 140 160 180 200

20

40

60

80

100
P

3.3360E-01
3.3355E-01
3.3350E-01
3.3345E-01
3.3340E-01
3.3335E-01
3.3330E-01
3.3325E-01
3.3320E-01
3.3315E-01
3.3310E-01

Fig. 15 Pressure distribution (ase4)

x

U
/U

(%
)

a
v
e

in

0

50

100

150

200

250

300

350

400

450

500

0 20 40 60 80 100 120 140 160 180 200

Fig. 16 Normalized average ow veloity (ase4)

ªgWVw��^`gWY�TàáK¼Ç|_¼õTñ]w
ÔÞY.</¸¹`º»T5��w«f`:FfªwÃÄ/
�wf¬�w�0NTÛVWXY Fig.12f Fig.15xlYà
áK ` 1ÛKè§�fHqW^^��ª0NS	|��W
Vw�ªUY Fig.7, Fig.10, Fig.13, Fig.16TUVWYLBM
`)�w0=/8:K��TxlYú6ñ�`/8xl·8
K `BýÓªwìí`Ho�WVw�� Y«K#_+f
�W Zou

(12) TxgW�0\]^H0=/ñBTÕ�w,-
.-/?���-|E��wM©��w�
««�YG0KCeTUðwú6ñ�fÅKCeKG2e

�fK�|�lYÅ]|bc{BTÛVW�S�^ Ybc
{Be����«f�Ybc{Bf�WKú6ñ�|òY
\tTYÅ]|å½8çA)1*K0N:| x< 8K�v
f��UxäÌNQ�����^(L���«f�Ybc{
Bf�WKfú6õªÍ½�a k

s

|ò^×	|Y Table1

T���ªUYN�õÍ½�a k

e

X" (15)|�VW7��Y
ñO� hX�qW 2.0f�WVw� Table1 �XYN�õÍ
½�a|i
f�^Í½�aKH|I�WUlYPoiseuille
ñ]�X#@stFt]w k

s

f k

e

`3$ÞgWVw��s
�ª`tYàá|çü�w«f� k

s

`D¤�WVw«f`
Ssw�ase1f ase2�XYñO`iÓYã�â�ITUð
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