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Electrical resistivity measurement for lime-stabilized silt soil

SUN Shu-lin'?, LI Fang’, CHEN Jun*

(1. State Key Laboratory of Hydrology-water Resources and Hydraulic Engineering, Hohai University, Nanjing 210098, China;
2. Institute of Geodetection and Information Technology, Hohai University, Nanjing 210098, China; 3. Jiangsu Nanjng Engineering Vocational College,
Nanjing 211113, China; 4. Hebei Research Institute of Investigation & Design of Water Conservancy & Hydropower, Tianjin 300250, China)

Abstract: The electrical resistivity of various lime-soil samples are studied indoor with four electrode resistivity measurement, the
effects of different factors such as lime-soil ratio, water content, water saturation, soil structure and particle size on lime-soil samples
were revealed. Under different water contents (about 15 %, 20 %, 25 % and 30 %), soil were mixed with lime at different lime-soil
ratios (about pure soil, 1:10, 1:15 and 1:30). With light compaction test, the traverse and vertical resistivity of mixed soil samples
were measured and the relationships between resistivity and physical properties of mixed soil samples with different lime-soil ratios
are studied too. The electrical resistivity of mixed soil samples drops greatly with 15 %-20 % water contents, increases with about
20 % water content; and the resistivity reduces as the water content increased continuously. The electrical resistivity of lime-mixed
soil sample larger than electrical resistivity of pure soil with 15 % water content, but the resistivity of lime-mixed soil samples is
smaller than pure soil samples with 30 % water content. The resistivity is more lower as the lime mixing amount is larger. The
electrical resistivity at transverse section is larger than at vertical section. The electrical resistivity increases from 0 to 50 Q - m as the
unconfined compression strength increases. When the electrical resistivity larger than 50 Q -m, the resistivity decreases as unconfined
compression strength increases. The relationship between water saturation and dry density is negative exponent; the relationship
between porosity and void ratio is exponent reverse to the dry density. The resistivity is sensitive to the water content.
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Table 1 Properties of soil samples
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Fig.1 Particle size distributions of the soil samples
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Fig.2 Four electrodes resistivity measurement system
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Fig.3 The survey lines of lime-stabilized soil sample
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Fig.4 Relationship between resistivities and water contents
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Fig.5 Relationship between resistivities and water contents
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Fig.6 Effects of soil structures on a vertical electrical flow
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Fig.8 Relationship between resistivity and saturation, dry
density and void ratio
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Fig.9 Sensitivity analysis of resistivity acting factors
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