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Study of relationship between electrical conductivity and swelling
properties of expansive soil
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Abstract: Expansive soils always have high plasticity and strong hydrophilicity. Because of high clay mineral contents, high cation
exchange capacity, and relatively larger specific surface area, the electrical conductivity of expansive soils increase with swelling
capacity. Strong, middle and weak expansive soils are selected to study the relationships between conductivity and swelling capacity.
By using non-contacting electrical resistivity device and portable conductivity probe, the electrical conductivity of both the soil slurry
and the pore water are tested. And atomic absorption spectrometer is used to detect ion species and contents of pore water.
Researches show that the conductivity of slurry and pore water both increased with swelling capacity, and the increasing trend show
a good linear relationship. Thus, conductivity can be a good method for rapid identification of expansive soils.
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Table 1 Basic physical properties of three expancive soils
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Fig.1 Non-contact electrical conductivity measurement
appliance
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Fig.2 Change curves of conductivities of three
expansive soils
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Table 2 Ionic concentration and electrical conductivity of expansive soils
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B /(mg/L) /(mg/L) /(mg/L) /(mg/L) /(mg/L) /(mg/L) /(mg/L) /(mg/L) /(s/m)

S-L 4.02 4.03 83.66 19.08 0.61 18.90 <0.01 31.28 0.133

S-M 25.85 6.07 30.24 18.01 0.88 18.79 <0.01 20.47 0.173

S-H 46.59 14.67 104.28 53.18 0.18 43.04 <0.01 295.44 0.414
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Fig.4 Electrical conductivities of expansive soils sample
under different dry densities and water contents
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Fig.5 Relationship between free swelling ration and
electrical conductivity of expanive soils
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