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(Frequency—dependent electrical parameters of soils as a function
of the moisture content)
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Abstract

The electrical parameters of soils are highly dependent on the various factors such as types of soil,
chemical compositions, moisture content, temperature, frequency, and so on. The analysis of soil
parameters is of fundamental importance in design of grounding systems. In this paper, we present the
experimental results of frequency—dependent impedance, resistivity, permittivity of soils as functions of
types of soil and moisture content. The impedance and resistivity of soils are decreased as the
moisture content and the frequency increase. In particular, the variation of the soil resistivity with the
frequency is pronounced in the conditions of high resistivity and low moisture content. On the
contrary, the permittivity of soils are sharply decreased with increasing the frequency below 10kHz
and the frequency—dependent permittivity of soils are highly changed in the conditions of high moisture

and low resistivity.
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Fig. 1. Schematic diagram of the experimental
set-up
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Fig. 2. Equipotential circuit of the experimental
set-up
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Fig. 3. Frequency dependence of the electrical
parameters of yellow soils measured as a
function of the moisture content
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Table 3. Resistivity ranges of various soils
measured as a function of moisture
content at the frequency of 1kHz

B T | Fedad%) | ATEQ -m)
I A 1,3 5 4,000~10,000
b A 1, 3,5 3,000~7,000
EiR 1,2, 3 3,000~3,700

T VHALE 1,2 3 4 1,000 ~2,800
7t 2 3, 6, 9 200~800

7b= vHAE | 3,6, 9, 12, 15 130~450

g8 3, 6,9 12, 15 100~210
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