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This study was conducted to calculate the permeability coefficient in a single fracture while taking
the true fracture geometry into consideration. The fracture geometry was measured using the confocal
laser scanning microscope (CLSM). The CLSM geometry data were used to reconstruct a fracture
model for numerical analysis using a homogenization analysis (HA) method. The HA is a new type
of perturbation theory developed to characterize the behavior of a micro-inhomogeneous material that
involves periodic microstructures. The HA permeability was calculated based on the local geometry
and local material properties (water viscosity in this case). The results show that the permeability
coefficients do not follow the theoretical relationship of the cubic law,
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AR 324 dolA &7 dvl7(confocal laser scanning microscope; CLSM)E: o]&-3f £33}
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Fig. 2. Comparison of the measured roughness data of GRA which bear noises (a) with the smoothed
roughness data which were filtered by a low pass filter (b).
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Table 1. Mean aperture values on the five stages of shear displacement

Shear disp. Mean aperture (cm)
(mm) GRA GRB GRC GRD GRE GRF
1.0 0.020 0.031 0.032 0.045 0.037 0.025
2.0 0.029 0.042 0.026 0.047 0.047 0.038
3.0 0.038 0.053 0.023 0.048 0.056 0.050
4.0 0.047 0.063 0.021 0.051 0.066 0.063
5.0 0.056 0.074 0.020 0.053 0.075 0.074
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Fig. 3. Relationship between C-permeability coefficients and aperture square. (@) GRA, (b) GRB, {¢) GRC, (d)
GRD, (e) GRE, (f) GRF.
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