
Journal of Civil Engineering and Environmental Technology 
Print ISSN: 2349-8404; Online ISSN: 2349-879X; Volume 2, Number 13; July-September, 2015 pp. 46-50 
© Krishi Sanskriti Publications 
http://www.krishisanskriti.org/jceet.html 
 
 

Investigating Linkages between Electrical 
Resistivity and Physical Characteristics of 

Unsaturated Soils 

Nimi Ann Vincent1, R. Shivashankar2, K.N. Lokesh3 and V.L. Gayathri4 
1,2,3Dept. of Civil Engg. NITK Surathkal 

4Post graduate Student, Dept. of Civil Engg., NITK Surathkal 
E-mail: 1imin.nna.15@gmail.com, 2shivashankar.surathkal@gmail.com, 

 3knl.lokesh@gmail.com, 4gayathrivl999@gmail.com 
 
 

Abstract—Proper understanding of the relationships between the 
physical factors influencing the engineering properties of soils and 
their measurable electrical parameters provides a methodology by 
which the engineering behaviour of soils can be predicted non-
intrusively. This paper presents the preliminary results of an ongoing 
research on correlations of electrical resistivity with index and 
engineering properties of blends of shedi soil, a problematic soil 
locally available throughout the Konkan area, with river sand. The 
unsaturated soil, which is composed of soil particles, water and air, 
exhibit more complex properties due to negative pore water pressure 
and matric suction when compared to saturated soils. Digital 
multimeters, a resistivity box and a dc power source are utilised to 
measure the electrical resistivity of the unsaturated soil samples. This 
paper presents how the physical factors like water content and dry 
density influence the electrical resistivity and also the effects of 
degree of saturation on the resistivity for different gradations of the 
soil. 

1. INTRODUCTION 

The unsaturated soil, which is composed of soil particles, 
water and air, exhibit more complex properties due to negative 
pore water pressure and matric suction when compared to 
saturated soils. The outcomes of the study would provide 
proper understanding about the influence of fundamental 
physical characteristics of unsaturated soils on their electrical 
responses. The paper presents the preliminary results of an 
ongoing research on the correlations of electrical resistivity 
with index and engineering properties of blends of shedi soil- 
(a lithomargic clay and a problematic soil present at depths of 
1-3 meters below the top lateritic outcrops throughout the 
Konkan area) with river sand. Digital multimeters, a dc power 
supply and a resistivity box with stainless steel electrodes 
were used to measure the electrical resistivity of compacted 
unsaturated soil samples.  

Bai[2] conducted a laboratory study on the effects of physical 
properties on electrical conductivity of lateritic soils. Studies 
on electrical resistivity of sand-siltmixtures[7]compacted 

clays[1], [5], marine clays[6]and expansive soils[8] have also been 
conducted. However, the laboratory studies of electrical 
resistivity on unsaturated dispersive type of soils such as, 
shedi soil and its blends with river sand are rarely reported. 

2. TEST MATERIALS 

Shedi soil is the name given to the locally available whitish, 
pinkish or yellowish lithomargic soils. These soils are 
characterized by high silt content, and low strengths [4]. Shedi 
soil in the current study was collected from Padapanambur, 
which is located in Dakshina Kannada district near to 
Mangalore. Locally available river sand was used in the 
present study. River sand, used for blending with shedi soil, 
was collected from Kulur river site.  

For the present study, soil samples were collected and were 
investigated for geotechnical and electrical resistivity studies 
by adding different percentage of river sand to them. The river 
sand was added to shedi soil at rates,of 0, 10, 20, 30, 40 and 
50% by weight of dry soil. The results of the geotechnical 
tests conducted as per the IS specifications are presented in 
Table 1. 

Table1: Basic geotechnical parameters of the soil samples. 

Parameter 
Percentage of river sand added 

0 % 10% 20% 30% 40% 50% 
G 2.58 2.58 2.60 2.61 2.61 2.62 
PL (%) 33.90 31.42 30.50 29.90 27.10 25.30 
LL (%) 47.00 44.50 40.60 39.40 37.70 34.40 
PI (%) 13.10 13.08 10.10 9.50 10.60 9.10 
OMC (%) 26.80 24.07 20.90 19.00 17.00 13.30 
Γdmax (g/cc) 1.48 1.56 1.62 1.72 1.80 1.87 
Clay size (%) 36.60 26.90 28.90 23.40 19.40 15.20 
Silt size (%) 52.60 50.80 39.60 32.10 28.30 24.00 
Sand size (%) 10.80 22.30 31.50 44.50 52.30 60.80 

G- Specific Gravity, PL- Plastic Limit, LL- Liquid Limit, OMC- Optimum 
Moisture Content, γdmax- maximum dry density 
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