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As a safety assessment of the geological disposal of high-level radioactive wastes, it is im-

portant to grasp the characteristic of permeability and mass transport. If the rock around

a disposal site is crystalline material, cracks can be included in the rock. Since, however,

the form of a crack is complicated, there is the limitation to evaluate the permeability

characteristic briefly by the cube law of the aperture width of a crack. In this study,

the permeability characteristic is evaluated by a numerical analysis, not by the empirical

method. As a method of numerical analysis, Lattice Boltzmann Method in which hy-

draulic gradient can be given as boundary conditions is employed. The influence of the

crack form on the flow property is examined through the analysis. In the result, it turns

out that hydraulic conductivity evaluated by the cube law is different from the numerical

one.
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Fig.2 Flow velocity distribution (Poiseuille flow)
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Fig.3 Pressure distribution (Poiseuille flow)
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Fig.4 Flow velocity distribution along y-direction (z = 10)
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Fig.5 Flow velocity distribution (casel)
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Fig.6 Pressure distribution (casel)
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Fig.7 Normalized average flow velocity (casel)
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Fig.8 Flow velocity distribution (case2)
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Fig.9 Pressure distribution (case2)
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Fig. 10 Normalized average flow velocity (case2)
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Fig.11 Flow velocity distribution (case3)
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Fig. 12 Pressure distribution (case3)
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Fig. 13 Normalized average flow velocity (case3)
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Fig.14 Flow velocity distribution (case4)
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Fig. 15 Pressure distribution (case4)
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Fig. 16 Normalized average flow velocity (case4)
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Table 1 Hydraulic gradient, aperture displacemet and hydraulic conductivity

L88 | bs | Ave Uy ks ke ks/ke

Poiseuille | 2.27E-08 | 2.00 | 4.67E-04 | 2.06E+04 | 1.96E+04 | 1.05
casel | 2.27E-08 | 1.99 | 4.04E-04 | 1.78E+04 | 1.96E-+04 | 0.91
case2 | 2.27E-08 | 1.98 | 3.22E-04 | 1.42E404 | 1.96E+04 | 0.73
case3 | 2.27E-08 | 1.98 | 3.58E-04 | 1.58E+04 | 1.96E-+04 | 0.81
cased | 2.27E-08 | 1.98 | 3.21E-04 | 1.42E404 | 1.96E+04 | 0.72
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FBRBENFMEND Z L3 H 5N, BEFRICL-TiE
KO ONTBEBARE EEEOLDIZRRD OO, ZEHIE
WCTZEMEMZ 2D THNIE, ZFRALEDITHDLZ N
M L7, Lo L7t s, BRBIRNEHEIC 2L, FEn
FOBEBICARDEEZOND®, ZFRANC L 27 TIE
WREFEME 20, BERaX M EoME»SIE, LTLLA
HA, BMEMRBCRSARVEVWI TRERDS. ZDT-
O, 5%, xR BZRICOWTHREIMBIT 21TV, B2
WG 2 2HBEERL, LVBEORVIE T EIC
DVWTHRIFTIMNERDD.
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