
 

Abstract— This project presents the results of index properties 

of soil using analytic method carried out in Saveetha campus. The 

experimental tests were conducted for five samples of different 

places in the targeted area to compare the Index properties of the 

soil. Oven drying method, Pycnometer method, sieve analysis, 

plastic limit and liquid limit are used to determine the moisture 

content, specific gravity, particle size distribution, consistency 

limits respectively. The results show that the soil characteristics 

varies from region to region and sometimes soil characteristics 

changes with few meters or kilometres due to geological conditions 

over earth. So this is always big challenge to Geotechnical 

Engineer to analyse the engineering as well as Index property of 

the soil. Index properties are known as the inductive of the 

engineering properties. Index properties needs simple tests, which 

helps in finding out the type and nature of the soil, are known as 

classification test. It is also assumed that soils with like index 

properties have identical engineering properties. The geotechnical 

engineer will be well known about the soil properties which of the 

engineering properties without conducting elaborate test. 

 
Index Terms— Soil, Water content, Specific gravity, Density, 

Consistency limit, Particle size distribution etc. 

I. INTRODUCTION 

OIL is the complex material which is available over 1/4th 

part of the Earth, which results in formation of the rock. A 

sample of soil in the form of rock, dust, stones etc., may be 

composed of soil grains, water and air. The soil grains are non-

identical with other adjacent soil grains. Soil characteristics 

varies from region to region sometimes its characteristics 

changes with few meters or kilometers.  The weight and volume 

of a soil sample depends on the specific gravity of the soil grains 

(solids), the size of the area between soil grains (voids or pores) 

and the amount of void space filled with water. void ratio (e) 

helps in estimating the relative strength and compressibility of 

the soil sample, i.e., soil with low void ratios are known for 

strong, incompressible soils, whereas high void ratios are 

known for soils with weak, compressible soils. These factors 

mostly depend on the index properties of soil which helps in 

finding out the type and nature of soil Generally, this estimation 

required for various sectors like construction, agricultural, 

mineralogy, ground water analysis etc., A soil type is 

characterized as having the same geologic depositional history 

and generally has similarities throughout the stratum in terms 

of density, source material, and hydrogeology. It should be 

 
 

recognized that the properties of a given soil type at a site are 

likely to vary significantly from point to point within the 

stratum. 

II. STUDY AREA 

A. Location  

Saveetha school of engineering (13°01'43.4"N 80°01'09.0"E) 

located in kuthambakkam, Tamil nadu. The area is characterized 

by a tropical climate, with a normal annual rainfall of the state 

is about 1089 mm through the North East monsoon and South 
West monsoon. Tamil Nadu receives rainfall in the winter 

season due to northeast trade winds. The climate of Tamil Nadu 

is heavily influenced by the geography of Tamil Nadu. In 

Kuthambakkam, the average annual temperature is 28.6 °C. 

With an average of 33.1 °C, may is the warmest month. At 24.4 

°C on average, January is the coldest month of the year. The 

altitude of kuthambakkam is 28 m. 

B. Sampling and treatment 

A pit dug to a depth of 5-10 cm at five different locations 

(13°01'40.5"N 80°01'16.1"E, 13°01'42.3"N 80°01'14.8"E, 

13°01'45.9"N 80°01'04.4"E, 13°01'47.8"N 80°01'04.0"E, 

13°01'48.5"N 80°01'00.6"E) in Saveetha campus to collect the 

soil samples. During the digging, the soil profile was visually 

inspected. Five samples were collected at five different places 

respectively in the Saveetha campus. These disturbed samples 

which are obtained, were transported to laboratory where the 

tests including natural moisture content, mechanical sieve 

analysis and liquid limit, plastic limit and specific gravity were 

carried out. 

III. LABORATORY WORK 

A. laboratory analysis 

Soil samples were collected and moved to the laboratory for 

testing and the following methods were used: Moisture content 

was determined by following the oven drying method; Specific 

gravity was determined by using pycnometer method; Soil type 

was found by using particle size distribution in Mechanical 

Sieve Analysis; Plastic and Liquid Limit was determined by 
using Analytic method. 

S. ANDAVAN (1), RAMESH BHASKAR (2), S.MAHABOOB BASHA (3) 

 

Associate professor, department of civil engineering, Saveetha School of engineering, Saveetha University, 

India
 (1). 

 

U.G. scholar, department of civil engineering, Saveetha School of engineering, Saveetha University, India 
(2)

, 
 

andavancivil@gmail.com
(1)

ramesh.bhaskar@gmail.com
(2), 

 

riyazbasha32.rb@gmail.com
(3) 

 

S 

Characterizing the variation in index properties of local soil 

International Journal of Pure and Applied Mathematics
Volume 119 No. 17 2018, 2967-2971
ISSN: 1314-3395 (on-line version)
url: http://www.acadpubl.eu/hub/
Special Issue http://www.acadpubl.eu/hub/

2967



B. Analysis of soil samples 

Water content or moisture content is generally a ratio between 

mass of wet soil to mass of dried soil, can be calculated by the 

equation for soil (Eq. (1)) 

           w = 
Mw

Ms
× 100                                                             (1) 

where  

 Mw = MCMS –MCDS 

 Ms = MCDS –MSC 

 MCMS=moisture can containing the moist soil with 

the lid 

 MCDS=moisture can containing the dry soil with the 

lid 

 MSC=dry moisture can with lid  

Specific gravity is the ratio of the density of a substance to the 
density of a reference substance(water), can be calculated by 

the equation for soil (Eq. (2)) 

Specific Gravity, GS =
Wo

Wo+(WA−WB)
                                      (2) 

Where: 

 Wo = weight of sample of oven-dry soil, g = WPS - 
WP 

 WA = weight of pycnometer filled with water 

 WB = weight of pycnometer filled with water and soil 

 WPS= the weight of the pycnometer containing the 

dry soil 

 WP= the weight of the empty clean and dry 

pycnometer 

A sieve analysis (or gradation test) is a procedure used to 

assess the particle size distribution (also called gradation) of a 

granular material by allowing the material to pass through a 

series of sieves of progressively smaller mesh size and 
weighing the amount of material that is stopped by each sieve 

as a fraction of the whole mass to find out the type of soil. 

The liquid limit (LL) is conceptually defined as the water 

content at which the behaviour of a clayey soil changes from 

plastic to liquid. 

According to the ASTM standard D 4318, plastic limit (PL) is 

determined by rolling out a thread of the fine portion of a soil 

on a flat, non-porous surface, to find out plasticity or thickness 

of soil sample. 

IV. RESULTS 

The range in properties of sampled soils used to predict the 

index properties of soil based on the table 1, fig 1, fig 2, fig 3, 

fig 4, and fig 5. . A broad variation found in water content for 

3, 4, 5 location of soil sample with the other two soil samples. 

In addition, in liquid limit of soil samples of 3, 5 locations with 

the other ones, whereas in plastic limit values of soil sample of 

location 1 has a broad variation with other ones. Significant 

positive correlations were observed between plastic limits, 

liquid limit and Moisture content (Table 2), with values for the 
former two properties increasing with increasing clay content. 

Table 1 conclude that the soil samples of five locations mainly 

consists of large amounts of sand and silt content. Through the 

table 1, Based on the gradation test that involves a process of 

passing the soil samples (weigh 1kg) through the series of sieve 

sets (ranges from 4.75-0.075) along with the pan at bottom. This 

process allows us to distinguish the soil type among the clay, 

sand, and silt. Fig 3 refers the graphical representation of soil 

type using semi log graph with sieve size on X-axis and percent 

of soil passing through sieves on Y-axis. 

Fig 1 show that the moisture content varies with the distance 

between the locations of soil samples collected. It is obvious 

that the moisture content may changes with the location due to 

the climate experiencing by the soil at that location. Soil with 
more moisture content makes the soil semi liquid whereas soil 

with less moisture content makes the soil results in soil erosion 

in case of heavy winds. Fig 1 indicates high water content at 

second location of soil sample and low moisture content noted 

at fourth location of soil sample among the five locations of soil 

samples. 

 

Fig 2 shows that specific gravity valves are approximately same 

for five soil samples of five different locations. Valves of 

specific gravity ranges from 2.127-2.531. This property helps 

to estimate the density of the soil as compared to the density of 
reference substance at specified temperature. Another outcome 

Table 1: particle size distribution of soil samples of five different 
locations 

 

S.NO 

SIEVE 

SIZE 

PERCENTAGE PASSING 

1 2 3 4 5 

1. 4.75 88.07 89.02 87.95 88.34 87.28 

2. 2.36 77.14 82.38 80.65 80.39 77.75 

3. 1.18 68.73 73.19 73.55 72.54 65.58 

4. 0.60 56.80 50.46 60.9 61.54 48.60 

5. 0.425 32.25 12.66 31.6 40.94 22.54 

6. 0.150 6.6 0.52 5.25 7.94 3.17 

7. 0.075 2.8 0 1.8 2.59 1.15 

8. Pan 0 0 0 0 0 

Figure 1: variation in moisture content of soil samples of five 
locations respectively 
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of the specific gravity is phase relationships of soils, such as 

voids ratio, degree of saturation. 

Fig 4 refer as graphical representation of variation in liquid 

limit for the soil samples of five locations with location of soil 

samples on X-axis and liquid limit of soil samples on Y-axis, 

indicates that the broad variation among the liquid limit of five 

soil samples. Peek liquid limit is noted at first location with 

21.9and lowest at third location with 3.8. 

Variation in plastic limit of five different samples is drawn (fig 

5) with location of soil samples on X-axis and plastic limit on 

Y-axis. In fig 5, plastic limit reaches to maximum at first 
location of soil sample with 37.5 and minimum at fourth 

location of soil sample with 16.6.  

V. DISCUSSION 

The Table 2 conclude that the location of the soil affects the soil 

properties, as shown by the difference in the values of moisture 

content (ranges from 0.13 to 6.47), specific gravity (ranges 

from 2.11 to 2.53), plastic limit (ranges from 16.6 to 37.5), 

liquid limit (ranges from 3.8 to 21.9) evaluated for the targeted 
location respectively. 

The range in index properties helps to predict the changes in 

soil properties based on the table 2. Peak Moisture content 

ranged from 6.47- 0.13 with specific gravity, liquid limit, 

plastic limit ranged from 2.116-2.531, 21.9-3.8, 37.5-16.6 

respectively.  

 
VI. CONCLUSION 

The results of this project represents that the index properties 
as an important parameter that defines the soil type and nature 

of soil. As a result, index properties should be considered in 

defining the soil. Saveetha university in Chennai represents an 

increase of construction activities for the development. For that 

it is necessary to gain a brief understanding of changes in soil 

properties in such areas. For this, it is necessary to evaluate the 
index properties of soil to find the type and nature of the soil. 

This project reveals that the location of the soil affects the 

moisture content, specific gravity, particle size distribution, 

Sample 

No 

Moisture 

content 

Specific 

gravity 

Liquid 

Limit 

Plastic 

Limit 

1 6.47 2.137 21.9 37.5 

2 7.34 2.390 16.4 22.2 

3 0.43 2.127 3.8 20 

4 0.13 2.116 14.5 16.6 

5 2.9 2.531 4.8 18.1 

Table 2: variation of index properties of five soil samples 

Figure2: variation in specific gravity of soil samples of five 
locations respectively 

Figure 3: Particle size distribution of soil samples of five locations 
respectively 

Figure 4: Variation of Liquid limit of soil samples of five 
locations respectively 

Figure 5: variation of plastic limit of soil samples of five locations 
respectively  
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liquid limit and plastic limit as shown by the difference in the 

values of moisture content (ranges from 0.13 to 6.47), specific 

gravity (ranges from 2.11 to 2.53), particle size distribution, 

plastic limit (ranges from 16.6 to 37.5), liquid limit (ranges 

from 3.8 to 21.9) respectively. These results do not allow us to 

fully characterize the soil, but in case of estimating the 
properties of soil. The presence of clay, sand, silt which defines 

the soil types and consequently soil associations, seem to be 

easy and effective soil indicators. Such an approach is mainly 

applied for natural and disturbed soil samples to evaluate soil 

properties. It should also be recognized that some properties 

may vary as a predictable function of a stratum. The results also 

conclude that adjacent geologic stratum may have identical or 
approximate soil properties. Such an approach can get results 

with estimated and predicted values only through experience 

and practice in soil type and soil assessment, which are based 

on expert judgement in the field. Such an approach is cost 

effective when compared to the time consuming and expensive 
soil analysis. This study highlights the importance of soil 

properties as a component of soil classification. 
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