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ABSTRACT 

The dark cotton soil is known as far reaching kind of soil which expands all of a sudden and begins swelling 

when it interacts with dampness. Because of this property of soil the quality and different properties of soil are 

poor. To enhance its properties it is important to balance out he soil by various stabilizers. Sweeping sort of 

soil demonstrates capricious conduct with various sort of stabilizers. Soil adjustment is a procedure to get a dirt 

keep up, change or enhance the execution of soil. In this examination, the assessed for the enhancing designing 

properties of extensive soil. The assessment includes the assurance of the swelling potential, direct shrinkage, 

atterberg's points of confinement, and compaction trial of sweeping soil.Maximum decrement in shrinkage has 

been noted in half substitution of soil by stabilizer. Greatest dry thickness of soil is enhancing and ideal 

dampness content is diminishing with expanding balancing out substance. 
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I. INTRODUCTION 

Black cotton soil is otherwise called kali mitti, principally find in focal India and Deccan level, for example, 

Maharashtra, Western Madhya Pradesh, Chhattisgarh, Andhra Pradesh, Karnataka and so forth. Geotech 

engineers are continually scanning for new and reasonable building strategies for enhancing the designing 

properties extensive soil. In the creating nation like India there is absence of land to arrange the waste that 

reason engineers are reliably searching for utilizing these loss as balancing out material for far reaching soil. In 

this Paper present an investigation, completed on soil adjustment utilizing concrete, Bituminous, Quick lime, 

Chemical, thermal, Electrical, and febrics stabilization for enhancing the building property of broad soils. 

Different tests like fluid limit, plastic limit, pliancy list, standard delegate test, unconfined pressure quality test 

(3days drenched), differential free swelling file were performed on the dirt examples arranged by utilizing 

Different adjustment with broad soil at various rates. Based on the outcomes got from these tests, it might be 

inferred that the quality of sweeping soil can be substaintially enhanced by blending balanced out materials. 
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II. LITERATURE REVIEW:- 

Bowles,( 1979) Revealed that, The black cotton soil is a type of expansive soil with high plasticity and can 

retain moisture throughout the dry season which is why they are valuable for growing crops. It exhibits low 

bearing capacity, low permeability and high volume change due to presence of montmorillonite in its 

mineralogical content and these properties makes it unfit for construction of embankment and other engineering 

structures. 

Ola (1983) showed that the black cotton soil contain more of the montmorillonite clay mineral with  subsequent 

manifestation of swell properties and expansive tendencies. 

Adeniji, (1991); Balogun, (1991) Focused on deposits of black cotton soil in the field show a general pattern of 

cracks during the dry season of the year, cracks measuring 70mm wide and over 1m deep have been observed 

and may extend up to 3m or more in case of high deposits. 

 

III. STABILIZATION ANALYSIS OF BLACK COTTON SOIL:- 

Soil stabilization involves the use of stabilizing agents (binder materials) in weak soils to improve its 

geotechnical properties such as compatibility, strength, permeability and durability. The components of 

stabilization technology include soils and or soil minerals and stabilizing agent or binders (cementitious 

materials). 

3.1 Stabilizing Agents :- These are hydraulic (primary binders) or non-hydraulic (secondary binders) materials 

that when in contact with water or in the presence of pozzolanic minerals reacts with water to form cementitious 

composite materials. The commonly used binders are: 

 cement

 lime

 fly ash

 Blast furnace slag

 Pozzolanas

 Bituminous

 Geo-textile and Fabrics

Cement:-Cement is the oldest binding agent since the invention of soil stabilization technology in 1960’s. It 

may be considered as primary stabilizing agent or hydraulic binder because it can be used alone to bring about 

the stabilizing action required (Sherwood, 1993; EuroSoilStab, 2002). Cement hydration is a complex process 

with a complex series of unknown chemical reactions (McLaren and White, 2003). However, this process can 

be affected by: 

 water-cement ratio

 curing temperature

 presence of additives
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Soil Type and Quantity of Cement:For highly plastic soils as much as 15 to 20 per cent cement by weight of 

soil is required for hardening of soil.Normally the following requirements are adopted for selection of materials 

for cement stabilized soil: 

1. Maximum liquid limit — 40-45 % 

2. Maximum plastic limit — 20% 

3. pH value of soil-cement : 12.1 (min.) 

4. Maximum content of soluble salts Sulphates—4% 

Cement stabilized soils have the following improved properties: 

• decreased cohesiveness (Plasticity) 

• decreased volume expansion or compressibility 

• increased strength (PCA-IS 411, 2003). 

Lime:-Lime provides an economical way of soil stabilization. Lime modification describes an increase in 

strength brought by cation exchange capacity rather than cementing effect brought by pozzolanic reaction 

(Sherwood, 1993).The effect can be brought by either quicklime, CaO or hydrated lime, Ca(OH)2. Slurry lime 

also can be used in dry soils conditions where water may be required to achieve effective compaction (Hicks, 

2002). 

Fly–Ash:- Fly ash is a byproduct of coal fired electric power generation facilities; it has little cementitious 

properties compared to lime and cement. Most of the fly ashes belong to secondary binders; these binders 

cannot produce the desired effect on their own. However, in the presence of a small amount of activator, it can 

react chemically to form cementitious compound that contributes to improved strength of soft soil. 

Blast Furnace Slags:- These are the by-product in pig iron production. The chemical compositions are similar 

to that of cement. It is however, not cementitious compound by itself, but it possesses latent hydraulic properties 

which upon addition of lime or alkaline material the hydraulic properties can develop (Sherwood, 1993; 

Åhnberg et al, 2003). 

Pozzolanas:-Pozzolanas are siliceous and aluminous materials, which in itself possess little or no cementitious 

value, but will, in finely divided form and in the presence of moisture, chemically react with calcium hydroxide 

at ordinary temperature to form compounds possessing cementitious properties (ASTM 595). Clay minerals 

such as kaolinite, montmorillonite, mica and illite are pozzolanic in nature. Rice husk ash and rice straw and 

bagasse are rich in silica and make an excellent pozzolana (Sherwood, 1993). 

Bituminous:-Most bituminous soil stabilization has been performed with asphalt cement, cutback asphalt and 

asphalt emulsions.Bituminous materials when added to a soil, it imparts both cohesion and reduced water 

absorption.They perform better when mixed with soils having plastic index more than 10 or silts and clay 

content of more than 30%.Depending upon the above actions and the nature of soils, bitumen stabilization is 

classified in following four types: 

 Sand bitumen stabilization

 Soil bitumen stabilization

 Water proofed mechanical stabilization and oiled earth.
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Geo-textile and Fabrics:-The soil can be stabilized by introducing geotextiles and fabrics which are made of 

synthetic materials, such as polythene, polyester, nylon. These sheets are quite permeable. Their permeability is 

comparable to that of fine sand to coarse sand. 

3.2 Organic Stabilizers: 

A number of organic stabilizers have been used for chemical stabilization of soils. 

Some of them are: 

1. Sodium silicate 

2. Lignin 

3. Resins 

4. Molasses 

Sodium silicate reacts in aqueous situation with soluble calcium salts, forming insoluble and gelatinous calcium 

silicates. 

Lignin is a major by-product in paper manufacturing industry. Lignin is available from the paper manufacturing 

process in a water solution known as calcium lignosulphonic acid. Calcium lignosulphate is the constituent 

which is used as a road binder. 

Natural or processed resins can also be used for soil stabilization. Vinsol resin and resin or derivatives of resin 

are commonly used. Resins are wood products. 

Molasses is a waste product from the process of manufacturing sugar from sugar cane. A thick syrupy liquid, it 

is hygroscopic and can be used as a dust-palliative and as a binder for incorporation during compaction. 

 

IV. CONCLUSION 

When the black cotton soil comes in contact of water, it causes structure damage and also creates many 

problems. The replacement of finer particle of black cotton soil with coarser particle of waste materials used 

alter the gradation of it and the composite acts as a well graded material. Further the addition of these hazardous 

waste materials i.e. fly ash, lime, cement, bituminous etc. stabilized black cotton soil improved the various 

geotechnical properties of black cotton soil. Also, the final composite allows its application in many 

construction fields beneficially and also leads to a safe and effective disposal technique of waste materials. 
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