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Application of procedure for multi-point electrical measurement to dry granite
containing artificially slit
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The proper interpretation of electrical resistivity estimated through geo-electromagnetic observations requires a good un-
derstanding of the rocks’ electrical properties. Previous studies have measured the resistivities of various rock samples (e.g.,
Brace et al., 1965; Coster 1948; Fuji-ta et al., 2004; Fuji-ta et al., 2007). On the other hand, the appearances of small-scale
structures (e.g., fractures) in electrical resistivity in larger-scale electrical resistivity of the rock sample have not been clar-
ified. It is easy to prepare rocks that contain small-scale structures such as fractures and to image the internal structures of
the rocks using non-destructive methods such as X-ray CT scanning (e.g., Kawakata et al. 1999). If we can determine the
internal structures of a given sample together with the bulk resistivity, we may be able to establish quantitative descriptions
of electrical resistivity at different spatial scales by comparison.

In previous studies, as a basis for the electrical tomography of laboratory-scale rock samplesn(), we developed a
procedure for stable, multi-point, electrical measurement on rock samples (Suzuki et al., 2021). This procedure was applied
to measurements using a 40-electrode array, potential distribution on an intact dry granite (diameter 52 mm, height 100 mm)
surface in response to an injected current was measured. Obtained potential distribution agreed well with that predicted by
forward modelling. It demonstrated the robustness the new procedure in array measurements.

In this study, as the first step towards electrical tomography to the rock samples containing heterogeneous structures, we
performed multi-point electrical measurement of dry granite (diameter 52 mm, height 100 mm) containing artificially slit.
The slit with a thickness+{2 mm) equivalent to that of the fracture generated by the compression test was included in the
granite, and the potential distribution on the sample surface generated by a point current source was measured by 40 electrode
arrays. The potential distribution, including the local potential changes caused by the slit, was measured, which was in good
agreement with that predicted by forward modeling. From this, it was shown that thin planar structure in the rock sample can
be detected by our procedure.
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