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Abstract : This study considers to electrical resistivity characteristics for clay minerals types and contents in fractured
and fault zone. The electrical resistivity is measured for an artificial agar specimen with clay minerals instead of a natural
rock. The artificial agar specimen with clay minerals was special worked in study. The clay minerals used are Kaolinite
and Montmorillonite in test, the clay mineral contents increases until 0 ~40 % to the same specimen. As results, the
electrical resistivity of the specimen decreased gradually as the clay mineral contents increases for all types of clay
minerals. Montmorillonite shows remarkably lower resistivity than Kaolinite, although its clay content is fewer than that
of Kaolinite. Also, a proposed experimental expression shows a good correlation coefficient as high as 0.89 or more in
all clay minerals.
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M =2 th(Matsui, 1995; Matsui ef al., 1999; 2000).
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Table 1. Physical properties of Kaolinite and Montmorillonite
(Uchida et al., 2001).

Clays
Propetties Kaolinite ~ Montmorillonite
Sandy (%) 0.0 23
Silty (%) 2.7 13.6
Clay (%) 89.3 84.1
Particle density p, (g/em®) 2.64 2.49
Liquid limit W, (%) 82.6 530
Plastic limit W, (%) 28.6 40.5
Plasticity index I, 57.6 490
Cation Exchange Capacity (CEC) 0.72 6.0
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Fig. 1. Resistivity measurement of a specimen (length: 100 mm,
diameter: 62 mm) using two current (C1 and C2) and potential
electrode (P1 and P2) electrodes.
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Fig. 2. Resistivity of the agar specimens as a function of the
percentage of distilled water; [1: unfiltered agar specimen without

clay, O: filtered agar specimen without clay and A: filtered agar
specimen with clay which.
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Fig. 3. Resistivities of rocks and soils (Matsui ez al., 1999).
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Fig. 4. Resistivity of the agar specimens of Kaolinite (O) and

Montmorillonite (M) as a function of their contents. Solid curves
are obtained from equation (2).
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Table 2. Parameters defining the clay mineral dependence estimated
from the sample measurements of agar specimens.

Clay minerals a b
Kaolinite 272 472
Montmorillonite 280 0315
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Fig. 5. Applicability of equation (2) to the results obtained by
Nishikawa (1992).
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Fig. 6. Applicability of equation (2) to the results in Takakura et al.
(1992). The specimen was made by mixing glass beads and smectite
clays in 0.001 N potassium chloride solutions.

Table 3. Parameters of equation (2) estimated with the experiment
results in Nishikawa (1992) and Takakura ez al (2000).

Nishikawa b Takakura et al. b
(1992) a (2000) a
Kaolinite 134 4.52 Sanhaku 120 49
Chlorite 172 4.41 Genkou 263 5.41
Alunite 175 3.57 Kunibondo 224 0.83
Sericite 206 2.24 KN-1 244 093
Montmorillonite 196 0.24 Kunipia 232 046
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