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ABSTRACT 

Black cotton soil that's one of the most important soil deposits in India becomes especially problematic 

due to its property of higher degree of swelling and shrinkage. These soils are used in subgrade of 

pavement and also in construction of structures. Hence so as to improve the houses of such soils many 

strategies are to be had like soil stabilization, soil replacement, moisture control, prewetting etc. In 

recent years, soil stabilization by the use of numerous minerals like quarry dust, saw dirt, copper dust 

and fly ash were most generally used. These strong wastes are every day increasing in India, which isn't 

environmental pleasant hence they ought to be recycled. Thus, a review is presented to make use of the 

ones wastes in soil stabilization. In this paper, the observe mainly focusses on stabilization of soil using 

strong waste. To recognize the performance of stabilized soil, its residences like Atterberg limits, 

compaction characteristics, swelling, shear strength, CBR value and other Index & Engineering 

properties have been discussed. 
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1. INTODUCTION 

Black cotton soils are inorganic clay of medium to high compressibility and form a primary soil institution 

of India. The black colour in black cotton soil is due to the presence of Titanium oxide in small 

concentration. The Black cotton soil has a percentage of clay that is predominantly montmorillonite 

structures and black or blackish gray in colour. They are characterized by high shrinkage, low bearing 

capacity and swelling residences. Because of 

these residences, the Black cotton soil has been venture to the excessive way engineers. Black cotton soils 

are very difficult whilst it dry but loses its energy absolutely when it wet condition. Soft clays, expensive 

soils, susceptible soils, sand and natural deposits are flawed for all construction work because of bare 

engineering properties. Soil stabilization improves the engineering properties of soils and for that reason 

making it more stable. It is critical whilst the soil available for construction is not appropriate for the 

expected reason. The time period stabilization is generally limited to the manner which regulate the soil 

fabric itself for improvement of is residences a solid wastes or chemical substances are introduced to a 

herbal soil for the cause of stabilization. The use of derivative materials to improve the soil residences 

varies with economic, environmental and technical points. In this study, the solid wastes such as fly ash, 

copper slag, saw dirt ash, paper sludge, quarry dirt, stone dirt, metallic slag and brick dirt are applied as 

cementitious fabric to stabilization the Black cotton soil. 
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2. LITERATURE REVIEW 

Prof. Ranjendra kumar (2017) [1] had studied regarding the Black cotton soil mingling with copper dross 

and fly-ash that are another in numerous percentages. The soil properties like liquid limit, plastic limit, 

malleability index, free swell, compaction take a look at and cosmic microwave background (unsoaked) 

were determined. The results indicated that the dry density, cosmic microwave background values were 

improved and swelling was reduced thanks to addition of copper dross 30% and ash 10% (% by weight of 

soil) within the soil. 

Prof. Ramesh man (2017) [2] had investigated regarding the behaviour of black cotton soil with addition 

of copper dross and steel slag. The soil samples are take a look ated by compaction test, unconfined 

compression take a look at and cosmic microwave background. it's finished that cosmic microwave 

background, optimum wet content, most dry density and shear strength are exaggerated once the soil is 

another with 20% of copper dross and steel slag. 

Prof. Wajid Ali Butt (2016) [3] had investigated regarding the Strength Behaviour of Clayey soil 

stabilised with wood ash. The soil properties were determined by computing the Liquid limit, plastic limit, 

malleability index, relative density, UCC and cosmic microwave background. He discovered that the 

property of soil showed an appropriate worth up to 4% replacement of wood ash. He had discovered that 

wood ash tolerably act as an inexpensive stabilising material for road pavement. 

Prof. Tiza Michael (2016) [4] had reviewed regarding the stabilization victimization industrial solid 

wastes. during this paper, he studied regarding the replacement of various materials like Red mud, copper 

dross, brick dust, polyvinyl waste, ceramic mud, wood and fly ash. The soil samples were tested by 

Atterberg limits, cosmic microwave background and compaction take a look at. He had finished that 

nearly all the commercial wastes have the flexibility to boost the expansive soil with less price compared 

to traditional soil. 

Prof. Ravi (2016) [5] had studied regarding the characteristics of clay soil by exploitation copper scoria 

stabilization. during this paper, he tested the CMB and liquid ecstasy density, OMD relationship. He 

discovered higher CMB values in 30% replacement of copper scoria and this was conjointly served nearly 

as good conformity for the versatile pavement with synchronous reduction within the sub base course 

thickness. He finally terminated that the addition of 30% copper scoria with 70% BC soil was the 

appropriate stabilization magnitude relation that redoubled all characteristics of sub grade necessities. 

Prof. Paliwal (2016) [6] had by experimentation studied regarding the stabilization of sub grade soil by 

exploitation manufactory sand waste. during this paper he tested numerous properties like liquid limit, 

plastic limit, physical property index, normal proctor take a look at, CMB and Direct shear take a look at. 

He terminated that the CMB price and angle of internal friction of soil was improved with addition of 20% 

manufactory dirt. He conjointly terminated that OMC shows a lower price for 10% replacement of 

manufactory waste. 

Prof. Summaya (2016) [7] had studied regarding the soil stabilization exploitation tile waste. during this 

paper, tests were conducted on UCC, CBR, liquid limit, plastic limit, compaction take a look at and 

shrinkage limit. She terminated that there was reduction in price of liquid limit, plastic limit and OMC and 

increase within the price of shrinkage limit, MDD, UCC, CMB on addition of tile waste up to 30%. 

Prof. Mahound (2015) [8] had investigated regarding the development in soil properties of Expansive soil 

by exploitation copper scoria. The soil properties like Grain size analysis, liquid limit, plastic limit, 

physical property index, compaction take a look at, direct shear take a look at and CMB were determined. 
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He terminated that copper scoria 40% and Black cotton soil 60% was optimum and it showed the rise in 

price of relative density and CMB. He finally terminated that such soil will be effectively employed in 

road hill sub base and sub grade. 

Prof. Ravi Shanker Mishra (2015) [9] had studied regarding the stabilization of black cotton soil by use of 

ash, ferrous chloride and Stone dirt. The soil samples were tested for liquid limit, plastic limit, OMC with 

most dry density and CMB. He terminated that the liquid limit, plastic limit, most dry density and CMB 

values are redoubled because of the adding of ferrous chloride two.5%, ash 15% and stone dirt 25%. The 

results indicated the improvement in soil properties and reduction in pavement thickness on building. 

Prof. Jinka chandrshekher (2015) [10] had reviewed utilization of waste material “copper slag” in 

geotechnical applications The soil sample was tested for relative density, grain size distribution, free swell 

index, compaction issue and CMB. The results were discovered for 60% copper scoria and 40% black 

cotton and it was terminated that the sub grade, sub base and engineering behaviour of soil was improved. 

And conjointly the hill construction, land reclamation of soil conditions was redoubled. 

Prof. Jayapal (2014) [11] had mentioned regarding the comparison of various admixtures exploitation 

weak soil stabilization. during this paper, admixtures like quarry dirt, ash and lime were compared. The 

tests like liquid limit, plastic limit, changed proctor compaction, sieve analysis, differential free swell and 

CMB were conducted. He terminated that the addition of quarry dirt, lime and ash had not prevented the 

swelling nature. He conjointly terminated that there was increase within the CMB price with the partial 

replacement of 20% quarry dirt that successively reduced the pavement thickness of building. 

Prof. Saint George Rowland Otoko (2014) [12] had investigated regarding the stabilization of Nigerian 

Deltaic Laterites with saw dirt ash. The soil properties were known by conducting tests of liquid limit, 

plastic limit, shrinkage limit, free swell index, physical property index, MDD with OMC, UCC and CMB. 

He finally terminated that physical properties and engineering characteristics of Nigerian deltaic laterites 

were improved with addition of 4% of saw dirt ash, and there was conjointly increase in 14% of CMB and 

UCC values. He conjointly terminated that there was reduction in price of construction due to the 

employment of solid waste. 

Prof. Tushal Baraskar (2014) [13] had studied regarding CA bearing magnitude relation of Black cotton 

soil. He part replaced the soil with waste copper scoria in numerous percentages. He conducted numerous 

tests such as grain sieve analysis, compaction characteristics and CMB. He terminated that the most CMB 

price is obtained in black cotton soil with 28% replacement of copper scoria. He conjointly terminated that 

such soils will be effectively used because the sub base layer of road pavement. 

 

Prof. Karthick (2014) [14] had studied regarding the soil stabilization by part substitution red soil with Fly 

Ash. He conducted numerous tests like CMB, relative density, MDD with OMC, UCC, liquid limit and 

plastic limit. He finally terminated that 9% partial replacement of ash within the soil leads to improved 

properties and he conjointly aforementioned that those soils showed smart bearing capability. 

Prof. Brajesh Mishra (2014) [15] had investigated regarding the engineering behaviour of black cotton soil 

and its stabilization by use of lime. The tests were conducted for properties like atterberg limit, CBR  

value, free swell index and compaction issue. He finally terminated that 5% partial replacement of soil 

with lime is optimum to stabilize the black cotton soil. He terminated that 5% partial replacement of fly- 

ash resulted in reduced liquid limit (15.27%) and swelling and it conjointly redoubled the CMB values. 
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3. Results and Discussion 

 

After the determination of basic properties of black cotton soil, soil stabilized with E-waste and the 

strength parameters like C & Ф, MDD and OMC, CBR and UCS were determined by conducting direct 

shear, compaction , CBR (California bearing ratio), UCS (unconfined compressive stress) tests, and other 

Index & Engineering properties. Thus, a review is presented to make use of the ones wastes in soil 

stabilization. 

 

4. CONCLUSION 

Stabilization of soil had end up the most unavoidable one because it simultaneous possessed advantages, 

first it extended the properties of the soil and additionally it reduced the commercial wastes dumped into 

the cultivable land. The benefit of soil stabilization using industrial waste changed into become desirable 

all over the world. Twenty assessment papers at the stabilization of soil using business waste products had 

been discussed. From the evaluate it turned into concluded that commercial wastes can be effectively used 

as replacement material in the stabilization of soil. It also clearly showed that each business waste 

exhibited their own characteristics and modified the index and engineering houses of the soil. These 

modifications of homes make the stabilized soil as green material within the production of structures. 
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