
A STUDY ON INDEX PROPERTIES OF SOIL 

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)

ABSTRACT: 

This paper presents the results of index 

properties of soil using analytic method 

carried out in Saveetha campus. The 

experimental tests were conducted  The use 

of soil purposes as per the requirement of 

living and non-living beings on the Earth, 

Soil characteristics varies from region to 

region sometimes its characteristics 

changes with few meters or kilometres. 

Every structure whether it is small or big 

on the earth, requires a strong and 

permanent base or support on which it 

stands firmly for a period. Soil fulfils that 

requirement of structure and the 

permanent and strong base as well as it 

provides stability of the structure. So this 

is always big challenge to Geotechnical 

Engineer to analysis the engineering as 

well as Index property of the soil. Index 

properties are known as the inductive of 

the engineering properties. Simple tests 

are required for index properties are 

known as classification test. The 

geotechnical engineer will be well known 

about the soil properties which of the 

engineering properties without 

conducting elaborate test. Based on the 

index properties, some information about 

engineering properties such as 

permeability, compressibility and shear 

strength can be estimated. It is also 

assumed that soils with like index 

properties have identical engineering 

properties. 

 

INTRODUCTION: 

Soil 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. 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. Generally, this 

estimation can be done 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 

International Journal of Pure and Applied Mathematics
Volume 119 No. 17 2018, 2813-2820
ISSN: 1314-3395 (on-line version)
url: http://www.acadpubl.eu/hub/
Special Issue http://www.acadpubl.eu/hub/

2813



to point within the stratum. Adjacent 

geologic stratum may have identical or 

approximate soil properties. It should also 

be recognized that some properties might 

vary as a predictable function of a stratum. 

LITERATURE SURVEY 

1. Shrinkage and desaturation 

properties during desiccation of 

reconstituted cohesive soil; 

Umezakin, Takeo; Kawamura, 

Takashi; Soils and Foundations, 

Year 2013, volume 53, issue 1. 

A vacuum evaporation method, 

proposed by the authors to reduce the 

water content more quickly than by air 

drying, was applied to six saturated 

reconstituted cohesive soil samples to 

investigate shrinkage and desaturation 

properties during desiccation.  

2. Soil Liquid Limit and Plastic 

Limit Treating System Based on 

Analytic Method, Jianqiao, LI; 

Xiaodong, ZHANG; Meng, ZOU; 

Hao, LI; Procedia Earth and 

Planetary Science, Year 2012, 

Volume 5, Issue 2011. 

A Soil Liquid Limit and Plastic Limit 

Data Treating System, with analytic 

method, was developed using object-

oriented visual programming tool is 

used for evaluating the plastic and 

liquid 8limit. 

3. Soil distribution and soil 

properties in the subalpine 

region of Kazbegi; Greater 

Caucasus; Georgia: Soil quality 

rating of agricultural soils; 

Hanauer, Thomas; Pohlenz, 

Carolin; Kalandadze, Besik; 

Urushadze, Tengiz; Felix-

Henningsen, Peter; Annals of 

Agrarian Science, Year 2017, 

Volume 15, Issue 1. 

This paper has the findings of this 

experimental investigation indicate 

that of all soils is the high humus 

content. investigated according to the 

Muencheberg Soil Quality Rating (M 

Inorganic or organic pollution were not 

detect. Soils on sediment fans as well 

as glacial sediments, mostly Cambisols 

(Humic), characterized by a low to 

moderate yield potential while high-

yield soils, mostly Cambic Umbrisols, 

can be found on volcanic plateaus.. 

4. Simulation of changes in some 

soil properties as affected by 

water level fluctuation in an 

inland salt marsh Huang, L.B. 

Bai, J.H. Wang, Q.G. Huang, C. 

Liu, P. P. Xiao, R. Procedia 

Environmental Sciences, Year 

2012, Volume 13, Issue 2011. 

An 87-day simulation experiment was 

conducted to test the effects of water 

level fluctuation on soil properties of 

an inland salt marsh. The simulated 

wetland was periodically flooded for 

15 days with consistent water levels of 

10cm above the wetland surface soil 

and then drained to 0cm for 9 days. 

Soil samples collected from the 0 to 

30cm depth with 10cm intervals at 

days of 0, 39 and 72 after a 15-day pre-

incubation.  

5. Influence of soil properties on 

silver fir growth in the Dinaric 

Mountains Kobal, Milan; 

Grčman, Helena; Zupan, Marko; 

Levanič, Tom; Simončič, Primož; 

Kadunc, Aleš; Hladnik, David; 

Forest Ecology and 

Management, Year 2015, 

Volume 337. 

Tree growth can be influenced by a 

wide variety of complex interacting 

factors. The contribution of soil to site 

productivity is confounded by the 
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interactions between other site factors 

and silviculture. 

6. Geological and geotechnical 

properties of soil materials at 

Tannur dam, Wadi Al Hasa, 

South Jordan; Gougazeh, Mousa; 

Al-Shabatat, Ali; Journal of 

Taibah University for Science, 

Year 2013, Volume 7, Issue 4. 

Tannur dam, sited about 150km south 

of Amman on Wadi Al Hasa with a 

reservoir capacity of 17×106m3, forms 

part of the Southern Ghors project for 

water supply and irrigation in the 

Jordan valley. Values obtained for 

plastic limit (PL) ranged from 9.8 to 

30.3 mass %, liquid limit (LL) 20–42 

mass % and plasticity index (PI) 7.3–

16.3 mass % for alluvium materials, 

while values obtained for PL ranged 

from 10 to 32 mass %, LL 28–58 mass 

% and PI 12–43 mass % for landslide 

materials 

7. Field quantification of wetting-

drying cycles to predict temporal 

changes of soil pore size 

distribution; Bodner, G.; Scholl, 

P.; Kaul, H. P.; Soil and Tillage 

Research, Year 2013, Volume 

133. 

Wetting-drying (WD) cycles 

substantially influence structure 

related soil properties and processes. 

Most studies on WD effects are based 

on controlled cycles under laboratory 

conditions. Our objective was the 

quantification of WD cycles from field 

water content measurements and the 

analysis of their relation to the 

temporal drift in the soil pore size 

distribution.  

8. Mechanical behavior on 

unsaturated highly expansive 

clays Sharma, Rs, Year 1998. 

This thesis concerns the mechanical 

behaviour of unsaturated highly 

expansive clays. Given the high cost of 

damage to buildings, structures and 

roads caused by unexpected ground 

movements associated with 

unsaturated highly expansive clays and 

the increasing use of compacted 

expansive clays for engineered barriers 

for environmental protection and other 

purposes, it was considered important 

to investigate the behaviour of these 

materials. 

9. Properties of very soft clays: A 

study of thixotropic hardening 

and behavior under low 

consolidation pressure, Soils and 

Foundations; Seng, Sochan; 

Tanaka, Hiroyuki; Year 2012, 

Volume 52, Issue 2. 

In a study on the properties of very soft 

clays, bender element testing was used 

to evaluate thixotropic hardening 

behavior; that is, to measure the 

stiffness with resting time under 

constant volume and water content. A 

laboratory vane test, which measures 

the undrained shear strength of the 

materials, was also carried out for 

comparison purposes.  

10. Mineralogy and geotechnical 

properties of Singapore marine 

clay at Changi Bo, Myint Win; 

Arulrajah, Arul; Sukmak, 

Patimapon; Horpibulsuk, 

Suksun; Soils and Foundations, 

Year 2015, Volume 55, Issue 3. 

An engineering geological study was 

undertaken to determine the 

geotechnical properties and 

mineralogy of Singapore marine clay 

at Changi in the Republic of Singapore. 

An intermediate stiff clay layer is 

sandwiched between these two marine 

clay layers; it is believed to be the 

desiccated crust of the lower marine 

clay layer. In the present study, 
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morphological and mineralogical 

observations of Singapore clay were 

taken by scanning electron 

microscopy, X-ray diffraction and 

photographic identification.  

11. Effect of different types of 

wetting fluids on the behavior of 

expansive soil during wetting and 

drying Estabragh, A. R.; 

Moghadas, M.; Javadi, A. A.; 

Soils and Foundations, Year 

2013, Volume 53, Issue 5. 

This paper presents the results of an 

experimental investigation into the 

mechanical behaviour of an expansive 

soil during wetting and dry cycles. The 

experimental tests were conducted in a 

modified oedometer under two 

different surcharge pressures (10 and 

20 kPa). During the te the samples 

were inundated with different types of 

wetting fluids (distilled water, saline 

water and acidic water).  

12. Compaction behavior of fine-

grained soils, lateritic soils and 

crushed rocks; Horpibulsuk, 

Suksun; Suddeepong, Apichat; 

Chamket, Pokin; 

Chinkulkijniwat, Avirut; Soils 

and Foundations, Year 2013, 

Volume 53, Issue 1. 

This paper studies compaction 

characteristics and California Bearing 

Ratio, CBR values of fine-grained 

soils, lateritic soils and crushed rocks. 

All test data were collated from the 

Bureau of Rural Road 6, the 

Department of Rural Roads, Thailand. 

The Ohio's and the modified Ohio's 

curves can predict satisfactorily the 

compaction curves of the fine-grained 

soils, and lateritic soils and crushed 

rocks consistent with the grade B of the 

American Association of State 

Highway and Transportation Officials 

(AASHTO) requirement. 

13. Soil Physical Properties as 

Predictors of Soil Strength 

Indices: Trinidad Case Study; 

Roopnarine, Ronald; 

Geomaterials, Year 2012, 

Volume 2, Issue 1. 

Characterizing soil engineering 

properties and analyzing their spatial 

pattern has a key role in managing soils 

for dif- ferent land uses. A study was 

conducted to generate two soil 

engineering properties; shear strength 

(SS) and friction angle (FA) both 

related to slope stability from the 

database of soil agricultural indices. A 

total of 30 soils were analyzed in two 

batches of 15 for physicochemical and 

engineering properties. 

14. Soil Water Retention Behavior of 

a Sandy Clay Fill Material, Toll, 

D. G.; Asquith, J. D.; Hughes, P. 

N.; Osinski, P. Procedia 

Engineering, Year 2016, Volume 

143, Issue Ictg. 

The performance of transportation 

networks is critically dependent on the 

performance of cutting and 

embankment slopes. An instrumented 

embankment has been established at 

Nafferton farm in North East England 

to investigate the response of an 

embankment to changing climatic 

conditions. Higher pore water 

pressures (near to hydrostatic) were 

observed during winter months 

(typically January) falling back to 

lower values in March. 

15. Behavior of Expansive Soils 

Stabilized with Hydrated Lime 

and Bagasse Fibers Dang, Liet 

Chi, Fatahi, Behzad, Khabbaz, 

Hadi, Procedia Engineering, 

Year 2016, Volume 143, Issue 

Ictg. 
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Soil stabilization is the most common 

ground improvement technique 

adopted to improve problematic soil 

properties. This investigation exhibits 

a series of laboratory tests conducted to 

evaluate the influences of bagasse 

fibers and hydrated lime addition on 

the engineering properties and shrink-

swell behavior of stabilized expansive 

soils.  

16. Soil types extraction based on 

MODIS image, Hou, Shutao; 

Wang, Tingting; Tang, Junli, 

Procedia Environmental 

Sciences, Year 2011, Volume 10, 

Issue PART C. 

In the 1990s, the emergence of MODIS 

has caused to try new something in 

soil. This paper explores the soil 

extraction of secondary classification 

and accuracy based on computer 

supervised classification with MOIDIS 

data, topographic map and soil map 

data in fuyu country, heilongjiang 

province.  

17. Experimental study on frost 

heave of silty clay in seasonally 

frost soil regions; Zhao, Huixin; 

Wu, Zhiqin; Li, Zhaoyu; 

Procedia Engineering, Year 

2012, Volume 28, Issue 2011. 

A new instrument for freezing-thawing 

test was developed by Cold and Arid 

Regions Environmental and 

engineering research institute 

(CAREERI), Chinese academy of 

sciences. By using this device, silty clay 

of different water content and dry 

density were frozen under different 

conditions of temperature gradients in 

seasonally frost soil regions, By doing 

so,the regularity of frost heave amount, 

water content and dry density in 

seasonally frost soil regions were 

illuminated.  

18. Characterizing variations in soil 

particle size distribution in oasis 

farmlands-A case study of the 

Cele Oasis Gui, Dongwei Lei, 

Jiaqiang,Zeng, Fanjiang,Mu, 

Guijin,Zhu, Juntao,Wang, Hui, 

Zhang, Qiang Mathematical and 

Computer Modelling year 2010 

volume 51 issue 11-12. 

Characterizing soil particle size 

distributions (PSD) and their variation 

is an important issue in environmental 

research. In this study, fractal theory 

was used to analyses the soil PSD and 

its variations in the Cele Oasis, which 

is located at the southern margin of the 

Tarim Basin. The characteristics of the 

soil PSD were then evaluated to 

identify the primary factors that 

influence soil PSD. The results showed 

that the fractal dimension (D) values 

ranged from 2.11 to 2.27, and that there 

were significant differences among 

groups.  

19. Effect of soil type on the 

allelotoxic activity of Medicago 

sativa L. residues in Vicia faba L. 

Agroecosystems El-Darier, 

Salama M. Abdelaziz, Hoda A. 

Zein El-Dien, Marwa H. Journal 

of Taibah University for Science, 

Year 2014, Volume 8 Issue 2. 

The inhibitory effects of alfalfa 

(Medicago sativa L.) residues on seed 

germination, nutrient uptake and 

growth of broad beans (Vicia faba L.) 

grown in two soil types (clay and sandy 

soil) were investigated. An 8% 

aqueous extract of M. sativa strongly 

inhibited (41.2%) the seed germination 

index and the plumule and radicle 

lengths (by 8.6 and 4.1cm, 

respectively) as compared with 

controls. 

 

20. Experimental Studies on Effect 

of Water and Soil quality on 

Crop Yield Suresh, K.R. Nagesh, 

M.A. Aquatic Procedia, Year 

2015, Volume 4, Issue Icwrcoe. 
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The inhibitory effects of alfalfa 

(Medicago sativa L.) residues on seed 

germination, nutrient uptake and 

growth of broad beans (Vicia faba L.) 

grown in two soil types (clay and sandy 

soil) were investigated. An 8% 

aqueous extract of M. sativa strongly 

inhibited (41.2%) the seed germination 

index and the plumule and radicle 

lengths (by 8.6 and 4.1cm, 

respectively) as compared with 

controls.  

CONCLUSION: 

This review shows that different soils have 

significant difference in exhibiting their 

properties when compared to the adjacent 

soil with soil strata from long distance. This 

difference is due to the variation of 

geological conditions of earth, which 

cannot be estimated accurately. For this, 

several methods are introduced to find out 

the type of soil that may help in estimating 

the properties of soil that are approximate. 

Because intrusion of another material 

which may tend to mix-up with the soil 

results in change in properties of soil. 

Considering the above cases, soil properties 

can be found through index and engineering 

properties. Index properties that are known 

as classification test can be estimated based 

on the type of soil. 
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