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ABSTRACT 

 
ARTICLE INFO 

Soil is the basic foundation for any civil engineering structures. It is required to bear 

the loads without failure. Weathering condition plays a very important role in 

construction in those places where black cotton soil is in abundant. The bearing 

capacity of Black cotton Soil varies accordingly to the climatic condition. In summer 

the bearing capacity of black cotton soil increases whereas in rainy season it decreases 

drastically. Hence in such cases, soil stabilization is needed. In this project fly ash and 

additives like lime, cement kiln dust are mixed with black cotton soil to investigate the 

relative strength gain in terms of unconfined compression, bearing capacity and 

compaction. The effect of fly ash and additives on geotechnical characteristics of black 

cotton – fly ash and black cotton – additives mixture is investigated by conducting 

standard proctor compaction test, unconfined compression test and permeability test. 

These test are to be performed as per Indian standard specification. This test are to 

performed by partial replacement of black cotton soil with fly ash by 10 % , 20 % , 30 

% , 40 % and additives fly ash with addition of lime and cement kiln dust by 3 % , 6 

% , 9 % . 
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I.  INTRODUCTION 

 
Black cotton soils are very hard when dry, but loose its 

strength completely when in wet condition. Black cotton 

soil is a worldwide problem that posses several challenges 

for civil Engineers. Various methods are adapted to 

improve the engineering properties of black cotton soil. 

The problematic soils are either removed and replaced by 

better quality material or treated using additive. The 

stabilization of the problematic soils is very important for 

many of the geotechnical engineering applications such as 

pavement structures, roadways, building foundations, 

channel and reservoir linings, irrigation systems, water 

lines, and sewer lines to avoid damage due to settle of soft 

soil or to the swelling action of black cotton soil. The 

foundation of a building or road is an essential part for 

effective transmission of load to the subsoil present 

beneath it. The quality of soil has large impact on type of 

structure and its design. The black cotton soil is example 

of weak soils, which encountered in foundation 

engineering for bridges, highways, buildings, 

embankments etc.  

Black cotton soil undergoes volume changes when they 

come in contact with water. They show alternate swelling 

and shrinkage properties. It expands during rainy season 

and shrinks during summer season. These soils possess 

weak properties due to presence of clay minerals known 

as “Montmorillonite”. Typical behaviour of soil results 

into failure of structure in form of settlements cracks etc. 

Therefore it is important to remove the existing black 

cotton soil and replaced it with a non expansive soil or 

improves the properties of black cotton soil by using 

additives like Fly ash. In a developing country, like India 

the demand for energy is increasing day by day 

exponentially due to the rapid pace of industrialization. 

About 75% of India’s energy supply is coal based and 

there are about 100 utility thermal power stations using 

bituminous coal and produce approximately 150 million 

tonnes of fly ash per unimposing not only disposal 

problems but also serious health and environmental 

problems.  

 



www.ierjournal.org            International Engineering Research Journal (IERJ), Volume 2 Issue 9 Page 3449-3451, 2017 ISSN 2395-1621 

 

 
© 2017, IERJ All Rights Reserved  Page 2 

 

II. PROBLEM STATEMENT  

 
Black cotton soil is an undesirable foundation material. 

An engineer may choose to remove the undesirable 

material and replace it with a more desirable material in 

terms of strength and durability. This may however turn 

out to be expensive considering pavements cover several 

kilometres and therefore the need to find out other 

alternative methods of modifying the properties of the soil 

in place. These undesirable properties are that in rainy 

season, Black cotton soils become very soft by filling up 

of water in the crack sand fissures. These soft soils reduce 

the bearing capacity of the soil hence the decrease of the 

strength of foundation. In saturated conditions these soils 

have high consolidation settlements which are uneven 

hence the beam deflects which in turn affect the plastering 

to the wall. Black cotton soil has high swelling nature 

which causes damages to the pavement. There is therefore 

need to increase the bearing capacity and the unconfined 

compressive strength of the soil, reduce both elastic and 

inelastic consolidation settlement, prevent weathering and 

deteriorations of the black cotton soil. 

 

III. LITERATURE SURVEY 

 
Gourav Dhane, “EFFECT OF FLY ASH ON THE 

PROPERTIES OF BLACK COTTON SOIL,(2011). 

To full fill the infrastructural need of increasing 

population, small multi-storey buildings, express 

highways, high speed rail tracks, new bridges, airports etc. 

are required to construct. In many places it is not feasible 

due to the presence of Black cotton soil or clayey soil. 

Black cotton soil is a problematic soil which expands by 

absorbing water and shrinks when the moisture is 

removed. This review paper represents the study of “fly 

ash” as a stabilizer or admixture in improving some of the 

properties of the black cotton soil. Fly ash is a fine, glass 

powder recovered from the gases of burning coal during 

the production of electricity. These micron-sized earth 

elements consist primarily of silica, alumina and iron .The 

aim of this review paper is to discuss the effect of fly ash 

on the basic engineering properties of black cotton soil 

such liquid limit, plastic limit, compaction, CBR value etc. 

 

 “International Journal of Application or Innovation in 

Engineering & Management”,( 2013). 

In India about 51.8 million hectares of the land area are 

covered with Expansive soils (black cotton soil). The 

Black cotton soils are very hard when dry, but lose its 

strength completely when in wet condition. Expansive 

soils are a worldwide problem that posses several 

challenges for civil Engineers. Various methods are 

adapted to improve the engineering characteristics of 

expansive soils. The problematic soils are either removed 

and replaced by good and better quality material or 

treated using additive. The present paper deals with the 

properties of expansive soils of Maharashtra, India at 

various locations. In this study, black cotton was 

stabilized using fly ash (obtained from koradi thermal 

power plant). Expansive soils were stabilized with various 

proportion of fly ash i.e. at 0, 10, 20 30, 40 & 50% . Fly 

ash posses no plasticity. Plasticity index of clay fly ash 

mixes decreases with increase in fly ash content. Thus 

addition of fly ash makes expansive soil less plastic and 

increases its workability by colloidal reaction and 

changing its grain size. The CBR values of clay with fly 

ash mixes, tested under un soaked& soaked conditions & 

there results were observed, with analysis of results it is 

found that the fly ash has a good potential to be used as an 

additive for improving the engineering properties of 

expansive soils. 

 

G. Radhakrishnan, “ Swelling properties of expansive 

treated with chemical and fly ash”. In this study the 

swelling properties of expansive soil treated with MgCl2, 

AlCl3 and also by adding fly ash in varying percentage.  

The result obtained from the experimental study 

indicate the measured Free swell, Swell potential and are 

reduced substantially with the increasing percentage of 

chemical and fly ash and remain stable after reaching 

certain concentration. 

 

Ashish Mehta ,“Stabilisation of black cotton soil by fly 

ash., 2013 

In this study, Black cotton soil stabilizes using fly ash. 

Expansive soil were stabilize with various proportion of 

fly ash. 

 

IV. METHODOLOGY 

 

 
Fig1. Proposed methodology 

 

Black Cotton Soil 

Soil in India about 51.8 million hectares of the land 

area are covered with Black cotton soil. The Black cotton 

soils are very hard when dry, but lose its strength 

completely when in wet condition. Black cotton soil is a 

worldwide problem that poses several challenges for civil 

Engineers. Gradual intrusion of wet Black cotton soil in 

variably leads to failure of the road or the structure. The 

roads laid on black cotton soil bases develop undulation 
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sat the road surface due to loss of strength of the sub 

grade through softening during monsoon. The black 

colour in black cotton soil is due to the presence of 

titanium oxide in small concentration. The black cotton 

soil has a high percentage of clay, which is predominantly 

montmorillonite in structure and black or blackish grey in 

colour. 40 to60% of the Black cotton soil has a size less 

than 0.001 mm. The volume change is of the order of 200 

to 300% and results in swelling pressure as high has 

8kg/cmto10kg/cm2.As such black cotton soil has very 

low bearing capacity and high swelling and shrinkage 

characteristics. Soaked laboratory CBR values of Black 

Cotton soils are generally founding the range of 2 to 8%. 

 

Fly Ash 

Fly ash additive in soil, fly ash is use due to  

• Fly ash is costless and abundantly available all 

over the country. 

• As fly ash is a by product of thermal power 

plants, land area required for its disposition a great 

problem in a densely populated country like India. 

• Utilization of fly ash solves the problem of air 

and water pollution. 

 

Cement Kiln Dust (CKD) 

Soils with low-bearing capacity can be strengthened 

economically for building purposes through the process of 

soil stabilization using different types of stabilizers. Our 

country covers vast soils deposits of expansive soils in 

central part; it covers large areas of Maharashtra, Madhya 

Pradesh, Karnataka, Andhra Pradesh, Telangana, Tamil 

Nadu and Gujarat. These soils are formed from basalt and 

rock traps. These soils are quick suitable for growing 

cotton. Black cotton soil are the clays of high plasticity,  

they contain mineral called montmorillonite, as the shear 

strength of the soil is quite low, soils are highly 

compressible with low bearing capacity. It is extremely 

difficult to work with these soils.  

 

V. CONCLUSION & RESULT 

 
By doing all these studies and performing experiments, 

our aim is to gain actual contextual knowledge about 

behavior of black cotton soil and influence of additives 

(dust from cement kiln and lime ) on black cotton soil, 

and using all these experiences and knowledge, we want 

to draw some informative aspects about stabilization on 

black cotton soil and in this way achieve economy in 

construction on black cotton soil. 
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