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Although rock itself has high strength or low permeability, engineering properties of rock masses are signifi-
cantly influenced by discontinuities such as cracks and joints. Considered with possibility of groundwater flow in
massive rock mass of deep subsurface, the connectivity of micro cracks should be analyzed as a conduit of ground-
water flow. The objective of this study is to estimate permeability characteristics of granite dependent on damage
process with application of joint distribution analysis and modeling of permeability analysis in rock masses. In case
of average permeability coefficients, the modeling results based on micro cracks data are well matched with the
results from permeability tests. Based on the visualization result of three dimensional model, the average perme-

ability coefficients through the discharge plane have a positive relationship with the number of microcrack induced
by rock damage.
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Fig. 1. Microcrack diagram of rock specimen No. 2: (a)
Upper part and (b) lower part of rock specimen.
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Fig. 2. Microcrack diagram of rock specimen No. 5: (a)
Upper part and (b) lower part of rock specimen.
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Fig. 3. Microcrack diagram of rock specimen No. 7: (a)

Upper part and (b) lower part of rock specimen.
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Fig. 5. Microcrack diagram of rock specimen No. 12: (a)
Upper part and (b) lower part of rock specimen.
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Fig. 4. Microcrack diagram of rock specimen No. 10: (a)
Upper part and (b) lower part of rock specimen.
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Fig. 6. Microcrack diagram of rock specimen No. 13: (a)
Upper part and (b) lower part of rock specimen.
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Table 1. Permeability of damaged rock specimen.

Rock  Permeabl Confining

Stress-levels specimen e pressure pressure Permeability
0,
%) No.  (kPa) (Mpa)  (Sm/sec)
o 1 1000 5 56010710
2 1000 5 1.58 X107
70 3 1000 5 1.68x 107
4 1000 5 248%107°
75 5 1000 5 1.25x10°¢
6 1000 5 2.66X107°
%0 7 1000 5 1.52x 10710
8 2000 5 9.85x10™!!
&5 9 1000 5 1.11x107
10 1000 5 4.08x1077
% 11 1000 5 1.67x1071°
12 1500 5 1.22X1078
o5 13 1000 5 3.64X 10710
14 1000 5 1.34x1078
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Fig. 9. Three dimensional model with (a) regular
hexahedron and (b) hexahedron considered size.
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