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Research on electrical resistivity feature of soil and it’ s application
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Abstract: Based on the discussion of the theory of electrical resistivity tomography ( ERT) , Miller soil box is adopted to perform a standardized lah-
oratory procedure for measuring soil electrical resistivity. Through orthogonal test, it is discovered that the influences of electrical resistivity de-
crease in such an order: water content, pore-water electrical conductivity, degree of saturation, type of soil. The correlation between electrical re-
sistivity and soil physical indexes is also thoroughly studied in this paper. Then, an electrical resigtivity model and its Archie’ s parameters of typi-
cal clay are established. Finally, A practical demonstration is given to illustrate the ability to find potential object by ERT.
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Table 1 Physical parameters of original soil used in this study
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ZFK /(KNem™?) Cooe e e a e
Bt 17. 1 2.73 0.85 16 51 46,4 25.1
b 4.7 269 0.92 5 15

W 6.8  2.73 1.59 57 98 44.5 25.9
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Fig. 1 Typical Miller soil system
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Fig. 2 Circuit diagram for resistivity test
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Table 2 Factors and levels of the orthogonal test

A BFERRE FKE b E LB 7K e B 26
Hivs (MEA) (FEB)/%(HEC/% (HED)/(Qm)

1 b 5 10 87.5
2 &t 10 20 56.5
3 e 25 30 5.7
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Iig. 3 Relationships between the factors and resistivity index

of the orthogonal test
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Fig. 4 Relationship between the water content and resistivity

when the void ratio is 50%
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Fig. 5 Relationship between the void ratio and resistivity

when the water content is 6%
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Fig. 6 Relationship between the void ratio and resistivity

when the water content is 10%
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Fig. 7 Relationship between the void ratio and resistivity

when the water content is 20%
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Fig. 8 Relationship between the degree of saturation and
resistivity when the water content is 6%
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Relationship between the degree of saturation and resistivity

Fig. 9
when the water content is 10%
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Fig. 10 Relationship between the degree of saturation and

resistivity when the water content is 20%
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Fig. 11 The resistivity model of clay
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Fig. 12 Location of the test line
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Fig. 13 Electrical resistivity tomography for detecting pipeline in a slope
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