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Abstract— soil stabilization alters the physical properties of 

soil in order to improve its strength, durability, or other 

qualities to meet the engineering requirements. It can be 

achieved by adding suitable admixtures like cement, lime and 

waste material like fly ash, gypsum etc or by other suitable 

stabilization method. The cost of adding these additives has 

tremendously increased in past few years; therefore there is 

need for the development of other kinds of soil additives such 

as plastic, bamboo and locally available soil (Sehra mitti), 

these new techniques of soil stabilization using locally 

available soil can be effectively used to solve the challenges 

of society, thereby reducing the construction cost. Use of 

sehra mitti will reduce the time and cost of the construction 

through which effective use of available natural resources 

take place and it will reduce the harmful effects to 

environment caused by artificial additives. A paper is 

presented here to focus on soil stabilization methods by using 

locally available soil of Barghat area of Madhya Pradesh. 

Key words: Soil Stabilization, Economical, Ground 

Improvement, Soil Strength, Locally Available Natural 

Resource 

I. INTRODUCTION 

A. General 

Soil being the cheapest and readily available construction 

material has been popular with the civil Engineers, even 

though it has poor engineering properties. Engineers often 

face the problem of constructing facilities on or with soils, 

which do not posses sufficient strength to support the loads 

imposed upon them either during construction or during the 

service life of structure. Because of the poor engineering 

properties, the design of structures on such soils has been a 

cause of concern for various construction agencies. The poor 

engineering properties of soil have forced engineers to 

improve the properties of soil by various stabilizing 

techniques. If we use the locally available soil to stabilize 

black cotton soil that creates best use of natural resource for 

finance and time concern. India has the population of 125 

million (approximate) over the area of 32,87,240 sq. km 

needed vast network of structures and roads. The land 

available for construction is less because of increasing 

urbanization. Every land is being utilized for various 

structures from an ordinary building to sky scrapers, from 

bridges to airports and from village road to expressway 

The soil available nearby barghat used as mortar for 

the brick masonry many residential building’s masonry are 

constructed by using this locally available soil called “Sehra 

mitti” in local language we are going to use this soil as a 

stabilizer in the black cotton soil, hence there is a great scope 

for research in this field and it is expected that we will get 

good results. 

II. PROPERTIES OF BLACK COTTON SOIL 

Black cotton (BC) soils are highly clayey soils, greyish to 

blackish in colour, spread over a wide area of 30,000 square 

km across several states of India i.e. in MP, Maharashtra, 

Karnataka, Andhra Pradesh, and And Tamil Nadu and UP. 

The BC soils contain clay mineral montmorillonite clay 

mineral which has high expansive characteristics. The liquid 

limit and plasticity index values ranges from 40 to 100 % and 

20 to 60 respectively. BC soils have a low shrinkage limit 

between 10 to 15% and high OMC of 25 to 30 %. All these 

properties render the soil to be highly sensitive to moisture 

changes, highly compressible and plastic in nature. The 

strength of the soil is very low and has a very low bearing 

capacity. 

From the stabilization point of view, the following are the 

main problems encountered in the case of BC soil:- 

 It is very difficult to pulverize the soil as the dry lumps 

are difficult to break due to high, dry strength and the wet 

soil is too sticky and unmanageable. 

 There is excessive variation in volume and stability with 

variation in water content. 

 They undergo considerable shrinkage on drying, 

resulting in the formation of extensive cracks. BC soil 

compacted at OMC also shrinks when dried as the 

shrinkage limit is much lower than the OMC. 

 The BC soil exerts high swelling pressure on being 

soaked. 

The BC soils are very poor and undependable sub-

grade material. The pavements constructed in BC soils areas 

are found to suffer from early failures. In flexible pavement 

with heavy traffic, excessive unevenness, ruts, waves and 

corrugations are formed almost after every monsoon season, 

resulting in heavy cost of maintenance every year. These 

properties of BC soil make its stabilization mandatory before 

it can be used for any construction work. An attempt has been 

made in this study to stabilize the BC soil by using locally 

available soil (sehra mitti). 

III. NEED OF STUDY 

As the traditionally used soil stabilizers( Lime , cement and 

bitumen) are becoming more costly, gravel and sand, which 

are blended with soil , to alter its properties are depleting and 

becoming increasingly expensive. Thus, maintaining a 

balance between performance and cost of the roads along 

with fulfilling the environment regulations is a great 

challenge for public and private sector. To overcome these 

problems, many stabilizers have been tried in the laboratory 

and in the field's .but in the recent year's extensive research 

are going on, on the use of plastic waste as soil reinforcement 

and stabilizers. 
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Since it is fundamental that the technique for 

adjustment chose ought to be checked in the lab before 

development and ideally before determining materials, an 

endeavor has been made to balance out the BC soil with one 

such effortlessly accessible soil. This may reduce the import 

of stabilizing material from far off places and promote the use 

of locally available materials for the intended contraction 

work. Thus, stabilization by sehra mitti will result in 

considerable saving of the constructional cost. It also gives 

effective way to use natural resourse by which reduce the 

harmful effects to environment caused by artificial additives. 

A. Objectives of Study 

Based on the detailed literature review, the objectives of the 

present work are as follows:- 

 To study the change in geotechnical properties of the BC 

soil by stabilizing it with a locally available soil. 

 To study the quantitative changes in geotechnical 

properties of BC soil with different mixing percentage of 

sehra mitti. 

 To suggest an optimum percentage of mixing of sehra 

mitti that can be used with locally available BC soil to 

get the best results. 

IV. LITERATURE REVIEWS 

A. Pozzolan Stabilizers 

The pozzolans come from coal burning power plant. This non 

standard stabilizer differ from other chemical stabilizers 

because they are a waste or by-product of other industry 

processes and lack the quality control of chemical 

commercially stabilizers. 

One of the main products is lime. When lime is 

introduced in the soil with trapped moisture, it ionizes and 

produces calcium cations that can exchange with the clay 

lattice. The calcium cations exchanges with the sodium and 

potassium in the clay structure in the same way that the 

chemical stabilizer exchange ions.      The stronger ionization 

energy of calcium pulls together the structure of the clay, 

releasing the water in excess and breaking down the clay 

lattice. 

B. Chemical Stabilizers 

These are the concoction substances that can enter the regular 

response of the dirt and control the dampness getting to the 

mud particles, in this manner changing over the mud 

divisions to the lasting concrete that holds the mass of total 

together. The compound stabilizer keeping in mind the end 

goal to perform well should give solid and solvent cations that 

can trade with the weaker dirt cations to expel the water from 

the earth cross section, bringing about the dirt mass with 

higher thickness and perpetual basic change (D.E.Scholen, 

1992). 

Akshat Mehrotra, Hadi Ghasemian, D.R. Kulkarni 

and N.R. Patil in 2007 studied the effect of HDPE plastic on 

the unconfined compressive strength of black cotton soil. 

HDPE plastic (40 micron) waste was mixed in proportion of 

1.5 %, 3%, 4.5 %, and 6 % of the weight of dry soil. 

Expensive soil i.e. BC soils covers about 20% of area in India. 

States like Maharashtra, MP, Karnataka, and AP cover 

maximum of it. These soils show huge volumetric change 

when exposed to wet and dry conditions due to presence of 

montmorillonite. For research undisturbed samples of size 

15cm and 3.7 cm in diameter was made from original soil. 

The specimen prepared was tested and UCS value without 

mixing the waste plastic is recorded. Then plastic pieces of 

1cm by 1cm size in proportions of 1.5%, 3%, 4.5% and 6% 

were mixed. Results of testing were very effective as there is 

increase in UCS value with mixing of HDPE plastic waste. 

The UCS values increased are shown in table 2.1. 

Percentage 

HDPE mixed 

Before mixing 

UCS value 

(KN/m2) 

After mixing 

UCS value 

(KN/m2) 

1.5 % 71.35 145.45 

3 % 71.35 210.95 

4.5 % 71.35 287.32 

6 % 71.35 234.71 

Table 2.1: Increase in UCS value experiment done by 

Akshat Mehrota. 

As reading shows in table maximum value of UCS 

is at 4.5% of addition of HDPE plastic. Conclusions made by 

this paper are that there is drastic change in UCS value and 

further research can be done to calculate effect on CBR. 

Anil Kumar Choudhary, J.N. Jha and kulbir S Gill 

in 2010 studied the CBR of soil reinforced with waste plastic 

strips. Use of HDPE plastic is increasing very rapidly and 

recycling and reuse of HDPE is very less. About 2.2 million 

tons of HDPE are produced annually and only 7 % are 

currently recycled. Reports show that 56 million ton per year 

municipal solid waste is produced in India, this create many 

environmental problems. A series of CBR test are conducted 

with varying percentage of HDPE strips mixed uniformly in 

soil. Locally available sand is collected from Kharkai River, 

Jamshedpur, Jharkhand (India) and HDPE strips used are 

bought from rag picker. These HDPE were cut into lengths of 

12mm, 24mm, 36mm with aspect ratio 1, 2 and 3 

respectively. Different percentage 0%, 0.25 %, 0.5%, 1.0 %, 

2.0% and 4.0 % of HDPE strips are mixed with soil. CBR test 

is conducted for different percentage of mixing and different 

aspect ratio. After analysing the results of tests, the study 

concluded:- 

Raj Kumar Nagle, Prof. R. Jain and Prof. A.K. 

Shinghi in 2014 conducted research on the comparative study 

of CBR of soil, reinforced with natural waste plastic material. 

This research is done to use various waste plastic materials 

for the improvement of soil parameters as a fibre because they 

are cheap and easily available. Reports of forest, environment 

and pollution control board say that there is huge hike in use 

of natural and synthetic fibre. Every year, about 7.2 million 

tons of hazardous waste is produced and disposal of this is a 

big issue and more than 1 km2 extra area is needed every year 

for land fill. Government of India spends approximately Rs 

1600 crore for disposal and treatment of these waste and also 

about 150 million tons of waste dumped on open low lying 

areas is from industries. For the study, plastic such as 

polyethylene, bottles, food packaging and shopping bags etc 

are used to mix with soil to perform CBR test by which we 

prove that bearing capacity of soil increases thereby 

comparing the engineering performance of sub grade soil. 

Soil samples for CBR test were prepared by mixing different 

percentage of 0.25%, 0.5%, 0.75% and 1% by drying weight 

of each soil sample. Water equal to OMC is added for each 

sample and tests are performed in laboratory .On BC soil, 

silty clay sand and sandy soil. After performing testes and 
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analysing results following conclusions were drawn from 

their study: 

 There is increase in MDD by increasing percentage of 

plastic waste in soil. Hence CBR value also increases i.e. 

use of plastic for pavement sub base is suitable. 

 Maximum improvement in CBR is found while using 1% 

plastic strip having aspect ratio 3. 

 Maximum CBR value of a plastic mixed reinforced soil 

is about 1.3 times that of a virgin soil. 

Hence this can be effective methods of soil 

stabilization and disposing of waste plastic materials. 

F.C. Chebet and D.Kalumba in 2014 conducted 

Laboratory investigation on reusing polyethylene (Plastic) 

bag waste material for soil reinforcement in geotechnical 

engineering. He did his research because manufacturing of 

plastic bags from polyethylene, a non-biodegradable polymer 

is very economical, it is light weight, water resistant, due to 

which it is used as a reliable packaging material for 

consumers. Excessive use of plastic waste increasing 

environmental problems such as reducing landfill space for 

disposal and marine. Reusing of plastic on large scale is 

necessary to balance the production-disposal rate. So use of 

plastic bag waste as a reinforcing material to improve the 

strength properties of soil for construction is a good solution. 

He took locally available Klipheuwel sand and cape flats 

sand, from Western Cape Province, South Africa for his 

study. He collected, polyethylene consumer bags produced by 

Transpaco Limited, in South Africa for study. The plastic 

bags collected are labelled as high-density polyethylene (PE-

HD) with recycling no. 2 as classified by American society of 

the plastic industry (SPI). The plastic material was cut into 

strips of different rectangular dimensions with material with 

the help of laser cutting machine and mixed with soil to form 

composite sample in which the soil test were conducted. To 

examine the effect of holes in reinforcement on the soil 

strength parameter, by using laser cutting machine 

perforation of diameters 1 mm and 2 mm on strips of constant 

width with length's 15, 30 and 45 mm was introduced, direct 

shear test was conducted to determine the soil strength 

parameter of the composite and evaluate the effect of 

randomly mixing of plastic strips in soil as compared with 

unreinforced soil .Also bench scale plate load test were 

carried out on prepared soil specimen for one of the soil to 

see any change in bearing capacity and vertical displacement 

at failure due to mixing of plastic. The results of direct shear 

test show an increase of more than 20% in the soil strength 

parameter of internal friction angle. Optimum results were 

obtained from plastics strip of length 15mm, concentration 

0.1 % and perforation diameter of 2 mm for strip widths of 

6mm also friction angle increases on average by 20 for every 

1 mm peroration diameter. The plate load test conducted on 

soil specimen formed by mixing plastic strips in sand using 

base plastics of dimensions 50 mm*150 mm and 100 

mm*150 mm shows an increase in bearing capacity and 

higher displacement before occurrence of failure .an 

improvement in bearing capacity of up to 26 %was observed 

for the 50 mm*150 mm base plate on addition of longer 

plastic strips and 24 % for the 100 mm*150 mm base plate 

when concentration of plastic material increased from 0.1% 

to 0.2%. The conclusion based on the results of test suggested 

that addition of plastic strips in sandy soil increases its shear 

strength and load bearing capacity. 

A.I. Dhatrak and S.D. Konmare in 2015 studied 

Performance of randomly oriented plastic waste in flexible 

pavement. Plastic waste is not only a problem but it is a very 

challenging issue to environmental control system. Huge 

waste present in MSW like carry bags, water bottle etc can be 

used for improving the performance of flexible pavement and 

can also solve the disposal problems. Previous studies by 

researchers show that soil stabilization using waste plastic 

bottles chips can alters the sub grade soil properties, as it 

increase shear strength, UCS value and tensile strength. As 

all researches are based on theoretical approach, this paper 

focuses on field application and to control plastic waste 

pollution to make environment green. About 150 million 

tonnes globally and 12 million tonnes plastic per year in India 

is used. It takes 1000 years to get degraded. Although most 

plastics are recyclable but recycled plastic products become 

more dangerous than the virgin products. In India about 

15342 tonnes waste plastic is produced and due to unskilled 

processing there are many environmental issues raised. 

Firstly OMC and MDD are evaluated by compaction test and 

then CBR test is done to evaluate optimum percentage of 

plastic waste chips. Different percentage of 0%, 0.5%, 1%, 

1.5%, 2% and 2.5% plastic strips are mixed with soil as a sub 

grade and with soft murum as sub base and placed on filled 

with optimum percentage obtained from laboratory test. Now 

filed CBR test will be performed on the model prepared. After 

performing test results are compared with previous flexible 

pavement with plastic and economy of construction on field 

will be found out. Results off CBR tests prove that if plastic 

waste strips are mixed in appropriate amount it improves 

strength and deformation behaviour of sub grade soil. Using 

plastic waste chips is an economical way of soil stabilization. 

It controls plastic waste pollution and it is flexible and 

effective in actual field construction. 

REFERENCES 

[1] Rajkumar Nagle (2014): "comparative study of CBR of 

soil, reinforced with natural waste plastic material" 

IJESR June 2014/ vol-4 /issue-6/304-308. 

[2] Achmad Fauzi, Zuraidah Djauhari, and Usama 

Juniansyah Fauzi (2016):"Soil designing properties 

change by use of cut waste plastic and pulverized waste 

glass as added substance" IJET February 2016/vol. 8/no. 

1.  

[3] F.C. Chebet and D. Kalumba (2014):"laboratory 

examination on re-utilizing polyethen (Plastic) pack 

squander material for soil support in geotechnical 

designing" CIVEJ June 2014/vol. 1/no. 1  

[4] A.K. Choudhary, J.N. Jha and K.S. Gill (2010):"A 

review on CBR conduct of waste plastic strip fortified 

soil" EJER January 2010/vol. 15/no. 1  

[5] Akshat Mehrotra, Hadi Ghasemian, D.R. Kulkarni, and 

N.R. Patil:"effect of HDPE plastic on the unconfined 

compressive quality of dark cotton soil" IJIRSET 

January 2014/vol. 3/issue 1.  

[6] Dr.A.I. Dhatrak, S.D. Konmare (2015): "execution of 

haphazardly situated plastic waste in adaptable asphalt" 

IJPRET walk 2015/vol. 3/no. 9/193-202.  

[7] Mercy Joseph Poweth, Solly George and Jessy Paul 

(2013): "Study on utilization of plastic waste in street 

development" IJIRSET walk 2013/vol. 3/issue 3.  



A Review paper on Stabilization of black cotton soil by locally available soil (Sehra mitti) of Barghat area of Madhya Pradesh 

 (IJSRD/Vol. 5/Issue 03/2017/199) 

 

 All rights reserved by www.ijsrd.com 774 

[8] Asst. Lech. Maha Hatem Nsaif (2013): "conduct off soils 

fortified by plastic waste materials" JED October 

2013/vol. 17/no. 4.  

[9] Amit Gawande, G. Zamare, V.C. Renge, Saurabh Tayad 

and G. Bharsakale (2012):" a diagram on waste plastic 

use in asphalting of streets" JERS april-june, 2012/vol. 

3/issue 2.  

[10] Ashkan Gholipoor Norozi, Siavash Kouravand, 

Mohammad Boveiri (2015): "A Review of utilizing the 

waste in soil adjustment" IJETT walk 2015/vol. 21/no. 1.  


