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Abstract— this project is on improving the engineering 

property of black cotton soil by adding fly ash. As a 

population of our country is increases day by day and for 

their survive, better infrastructure needed and which is 

mainly depend on construction and construction is related to 

soil. In India their many regions where black cotton soil 

available which is good for agriculture point of view but it is 

bad for construction purpose. So it has been that the 

engineering property of soil can be improve by use a fly ash, 

which is easily available. The black cotton soil sample is 

taken from the agricultural land of the Nagpur Maharashtra. 

The fly ash collected from the “Koradi Power Plant”. Tested 

for the 10% , 20%, 25% and 30% of using fly ash. 
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I. INTRODUCTION 

Black cotton soil are rich in mineral. It is basically found in 

greyish and black in colour. It also contain some chemical 

composition. The rate of monte morillonite is more in black 

cotton soil which causes expensiveness and crack in soil. 

The black cotton soil has swelling and shrinkage behaviour 

result of that it is associated with numerous problem which 

can be solved by stabilization process. The stabilization is 

widely connected with road pavement and foundation 

construction. In these study we try to investigate by using 

different percentage composition of lie to improve the 

strength and engineering properties. The use of fly ash as to 

minimise the disposal problem as well as save the cost of 

stabilisation. 

II. LITERATURE VIEW 

Fly Ash by itself has little cementatious value but in the 

presence of moisture it reacts chemically and forms 

cementatious compounds and attributes to the improvement 

of strength and compressibility characteristics of soils. It has 

a long history of use as an engineering material and has been 

successfully employed in geotechnical applications. 

A. Erdal Cokca (2001):  

Effect of Fly Ash on expansive soil was studied by Erdal 

Cokca,FLY ASH consists of often hollow spheres of silicon, 

aluminium and iron oxides and unoxidized carbon. There 1 
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Utilization Programme (FAUP), TIFAC, DST, New Delhi – 

110016 are two major classes of Fly Ash, class C and class 

F. The former is produced from burning anthracite or 

bituminous coal and the latter is produced from burning 

lignite and sub bituminous coal. Both the classes of Fly Ash 

are pozzolans, which are defined as siliceous and aluminous 

materials. Thus Fly Ash can provide an array of divalent and 

trivalent cations (Ca2+,Al3+,Fe3+etc) under ionized 

conditions that can promote flocculation of dispersed clay 

particles. Thus expansive soils can be potentially stabilized 

effectively by cation exchange using Fly Ash. He carried out 

investigations using Soma Fly Ash and Tuncbilek Fly Ash 

and added it to expansive soil at 0-25%. Specimens with Fly 

Ash were cured for 7days and 28 days after which they were 

subjected to Oedometer free swell tests. And his 

experimental findings confirmed that the plasticity index, 

activity and swelling potential of the samples decreased with 

increasing percent stabilizer and curing time and the 

optimum content of Fly Ash in decreasing the swell 

potential was found to be 20%. The changes in the physical 

properties and swelling potential is a result of additional silt 

size particles to some extent and due to chemical reactions 

that cause immediate flocculation of clay particles and the 

time dependent puzzolnic and self hardening properties of 

Fly Ash and he concluded that both high –calcium and low 

calcium class C Fly Ashes can be recommended as effective 

stabilizing agents for improvement for improvement of 

expansive soils. 

B. S.Bhuvaneshwari and S.R. Gandhi: 

A study was carried out by S.Bhuvaneshwari and S.R. 

Gandhi on the effect of engineering properties of expansive 

soil through an experimental programme. Infrastructure 

projects such as highways, railways, water reservoirs, 

reclamation etc. requires earth material in very large 

quantity. In urban areas, borrow earth is not easily available 

which has to be hauled from a long distance. Quite often, 

large areas are covered with highly plastic and expansive 

soil, which is not suitable for such purpose. Extensive 

laboratory / field trials have been carried  out by various 

researchers and have shown promising results for 

application of such expansive soil after stabilization with 

additives such as sand, silt, lime, Fly Ash, etc. As Fly Ash is 

freely available, for projects in the vicinity of a Thermal 

Power Plants, it can be used for stabilization of expansive 

soils for various uses. The present paper describes a study 

carried out to check the improvements in the properties of 

expansive soil with Fly Ash in varying percentages. Both 

laboratory trials and field tests have been carried out and 

results are reported in this paper. One of the major 

difficulties in field application is thorough mixing of the two 

materials (expansive soil and Fly Ash) in required 

proportion to form a homogeneous mass. The paper 

describes a method adopted for placing these materials in 

layers of required thickness and operating a “Disc Harrow”. 

A trial embankment of 30m length by 6m width by 0.6m 

high was successfully constructed and the in-situ tests 

carried out proved its suitability for construction of 

embankment, ash dykes, filling low-laying areas, etc. 

C. Phanikumar and Sharma (2004): 

A similar study was carried out by Phanikumar and Sharma 

and the effect of Fly Ash on engineering properties of 
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expansive soil through an experimental programme. The 

effect on parameters like free swell index (FSI), swell 

potential, swelling pressure, plasticity, compaction, strength 

and hydraulic conductivity of expansive soil was studied. 

The ash blended expansive soil with FLY ASH contents of 

0, 5, 10,15 and 20% on a dry weight basis and they inferred 

that increase in FLY ASH content reduces plasticity 

characteristics and the FSI was reduced by about 50% by the 

addition of 20% Fly Ash. The hydraulic conductivity of 

expansive soils mixed with Fly Ash decreases with an 

increase in Fly Ash content, due to the increase in maximum 

dry unit weight with an increase in Fly Ash content. When 

the Fly Ash content increases there is a decrease in the 

optimum moisture content and the maximum dry unit 

weight increases. The effect of Fly Ash is akin to the 

increased compactive effort. Hence the expansive soil is 

rendered more stable. The untrained shear strength of the 

expansive soil blended with Fly Ash increases with the 

increase in the ash content. 

The following laboratory tests were carried out as per IS: 

2720. 

III. OBJECTIVE 

− The improve the engineering properties of black cotton 

soil. 

− To evaluate the strength characteristic of black cotton 

soil by using fly ash. 

− To control the volumetric change of black cotton soil. 

IV. ENGINEERING PROPERTIES OF SOIL 

1) Permeability: It is defined as the property of the soil 

which allows the passage or seepage of water through it 

sinter connecting voids. 

2) Plasticity: It is defined as the property of soil which 

allows it to deform rapidly without any volume change 

and without elastic rebound. 

3) Compaction: It is a artificial process by which soil 

particles are rearranged and packed together into a 

closer state of contact by mechanical means to increase 

its dry density and decrease its porosity. 

4) Compressibility: The property of the soil to reduce in 

volume under pressure is called compressibility. 

5) Shear Resistance: It is the resistance to deformation by 

continuous shear displacement of soil particles. 

V. ANALYSIS OF LAB TEST 

1) liquid limit 

2) Plastic limit 

3) Shrinkage limit 

4) Differential swell 

5) Unconfined compressive strength 

This are the following test conducted as per the standard 

procedure and following observation and result are found 

 
Fig. 1: Variation of liquid limit with Fly Ash percentage 

 
Fig. 2: Variation of Plastic limit with Fly Ash percentage 

 
Fig. 3: Variation of Shrinkage limit with Fly Ash percent 

 
Fig. 4: Variation of Differential swell with Fly Ash 

percentage 
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Fig. 5: Variation of Unconfined compressive strength with 

Fly Ash percentage 

VI. CONCLUSION 

1) Liquid limit of the BC soil decreases with addition of 

20% to 30% of fly ash. 

2) It reveals that by addition of 25% to 30% of fly ash 

decreases the plastic limit of BC soil. 

3) The shrinkage limit of BC soil increases with increase 

in amount of fly ash. 

4) Differential swelling index decreases with increase in 

percentage of fly ash. 

5) The Unconfined compressive strength of BC soil is 

found to be 114 kN/m2 and by adding fly ash it 

increases up to 123 kN/m2. 
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