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Characterization of fracture network of cracked rocks and prediction of these
transport properties
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Al'though rough correlations between the fracture geometries and the measured

transport properties, such as porosity-permeability relationship have been proposed, we have not
fully clarified the relationship between the structure of fracture network and measured properties.
In this research, we challenged to establish a method how to extract characteristics of the fracture
network, using 3D volume of microfocus X-ray CT images of thermally cracked granite rock specimen,
and will compare between the measured and calculated transport properties: permeability and
electrical conductivity. Using a trainable segmentation technique (a plugin, trainable wake
segmentation, installed in Fiji), we could extract 8-bit gray scale 3D crack images. Then those
images were binarized by textured Renyi entropy method. We finally compared the measured
permeabilities and estimated ones from the binarized images based on persistent homology analysis
which provides a size of pore of the critical path.
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