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Electrical Resistivity Characteristic of Soils
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SYNOPSIS : The resistivity of soils depends on grains size, porosity, water saturation, pore fluid
resistivity, caly contents and son on. It is very important to understand the relationship between
resistivity and such physical properties of soils, in order to interpret and evaluate ground conditions
by using resistivity data obtained from electrical resistivity prospecting.

In this paper, to study the relationship between resistivity and physical properties of soils, the
resistivity of glass beads and compacted soil samples both in saturated and unsaturated conditions
is measured. As the results, the resistivity of saturated soils depends mainly on porosity and clay
contents, while that of unsaturated soils is sensitive to compaction conditions, and decreases with
increasing water content until the optimum water condition, that is the maximum dry density. But,
the relationship between resistivity and water saturation for soils is unique, being independent of
compaction energy. Also, the resistivity ratio decrease with increasing water saturation, followed by
no significant change of resistivity ratio over 80 percent of water saturation (the optimum water
content).
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L . Specific gravi
S%Ig‘) le Classification Gram(rsrllig)rang © G(r%el S(il/zl)d (SO}S ((:(}Z 3’ o?s(o;/lcllan?)grticletz

GB1 Glass beads Imm 0.99 1.40 - - - - 2.50
GB3 Glass beads 3mm 2.79 3.96 - - - - 2.50
GB4 Glass beads 4mm 3.96 4.70 - - - - 2.50
TS Toyoura standard sands 0.10 0.42 0 100 0 0 2.64
S Sands 0.10 4.75 9 91 0 0 2.64
S-M Silt mixture sands 0.034 4.75 20 75 5 0 2.65
SM Silty sands 0.0016 4.75 10 70 14 6 2.67
SC Clayey sands 0.0017 4.75 11 62 13 14 2.75
M Silts 0.0014 4.75 7 38 32 23 2.64
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Influencing degree
Influencing factors — g g — Soil conditions
Low resistivity ———-- High resistivity
Saturated | ...
. condition Large Small o .
Porosity Unsaturated Grain size and sorting
nsaturated | o o o________________
condition Small Large
Pore fluid resistivity | .. . Components of
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Water saturation Large ~———————--——-—-—~ Small Groundwater table
Water content by volume | ... S .
(Porosity and water saturation) Large Small Grain size and sorting
Clay content Much ——=======—=————- Little Grain size
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