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Experimental and simulation analysis on influences of
electrode arrangement on resistivity accuracy
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Abstract; There were many deficiencies in the accuracy of soil resistivity test technology, and electrode
arrangement is an important reason, especially in two-electrode method. If the contact between electrode

and soil and the distance of two electrodes can be controlled, electrode influences will be avoided to the
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greatest extent. Therefore, based on two-electrode test model, zinc-contaminated sand was selected as
simulated soil to test its AC resistivity. Electrode arrangement conditions of contact degree and electrode
distance were set up, and the influences of them on resistivity measurement were studied combining with
COMSOL simulation. The influences of electrode arrangement on resistivity test were studied, and an
analytical model and error calculation formulas were established. The results show that test and simulation
can verify and supplement each other. The greater contact degree, the more favorable resistivity test, and
the influence of contact on resistivity test gradually decreases as it increases. The greater electrode
distance, the weaker effect on resistivity test and the slender sample is more beneficial for improving the
test accuracy. Conductive model is divided into two transition segments and normal segments in series
based on whether it is affected by polarization. The length and polarization of each segment are
characterized by radial current density, which decreases with the increase of contact, but slightly affected

by electrode distance. Normal resistivity can be obtained by fitting the testing results under different

electrode distances using the electrode arrangement model.

Keywords: resistivity; COMSOL simulation; electrode polarization; current density
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Fig. 1 Device diagram for resistivity test
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Fig.3 Curves of test resistivity and contact degree
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Fig. 8 Fitting curve of electrode arrangement

analysis model
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Table 4 Fitting results of electrode arrangement

analysis model

Bk 2 S A/ IEH BB AR/ P
®/% R/ % (Q+ m?) (Q+m) HER?
12.5 28. 04 255. 6 0.95
28.1 21.56 243. 4 0.91
’ 49.9 9.89 261.1 0.97
78.0 8.05 258. 1 0.98
12.5 20. 40 112.9 1.00
28.1 13.62 121.7 0.99
° 49.9 8. 04 125.5 0.97
78.0 6.09 129. 8 0.92
12.5 12.51 92.8 0.98
28.1 5.21 116. 2 0.88
! 49.9 2. 34 111.2 0.70
78.0 2.51 100. 2 0. 62
12.5 8. 41 64.2 0.93
28.1 4. 84 70.4 0. 94
12
49.9 1.98 72.3 0.63
78.0 1.07 73.2 0. 64
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