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Abstract— Soil stabilisation is any process which improves 

the physical properties of soil, such as increasing shear 

strength, bearing capacity etc. which can be done by use of 

controlled compaction or addition of suitable admixtures 

like cement, lime and waste materials like fly ash, 

phosphogypsum etc. The cost of introducing these additives 

has also increased in recent years which opened the door 

widely for the development of other kinds of soil additives 

such as plastics, bamboo etc. This new technique of soil 

stabilisation can be effectively used to meet the challenges 

of society, to reduce the quantities of waste, producing 

useful material from non-useful waste materials. Use of 

plastic products such as polythene bags, bottles etc. is 

increasing day by day leading to various environmental 

concerns. Therefore the disposal of the plastic wastes 

without causing any ecological hazards has become a real 

challenge. Thus using plastic bottles as a soil stabiliser is an 

economical utilization since there is scarcity of good quality 

soil for embankments. This project involves the detailed 

study on the possible use of waste plastic bottles for soil 

stabilisation. The analysis was done by conducting plate 

load tests on soil reinforced with layers of plastic bottles 

filled with sand and bottles cut to halves placed at middle 

and onethird positions of tank. The comparison of test 

results showed that cut bottles placed at middle position 

were the most efficient in increasing strength of soil. The 

optimum percentage of plastic strips in soil was found out 

by California Bearing Ratio Test and using this percentage 

of plastic, plate load test was also performed. The size and 

content of strips of waste plastic bottles have significant 

effect on the enhancement of strength of the soil. 
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I. INTRODUCTION 

Soil stabilisation means the improvement of stability or 

bearing power of the soil by the use of controlled 

compaction, proportioning and/or the addition of suitable 

admixture or stabilisers. The basic principles of soil 

stabilisation are:  

 We used black cotton soil from v.n.s.g.u campus  

 Evaluating the properties of given soil.  

 Deciding the lacking property of soil and choose 

effective and economical method of soil stabilisation.  

 Designing the stabilised soil mix for intended stability 

and durability values.  

Stabilisation can increase the shear strength of a 

soil and/or control the shrink-swell properties of a soil, thus 

improving the load bearing capacity of a sub-grade to 

support pavements and foundations. Stabilisation can be 

used to treat a wide range of sub-grade materials from 

expansive clays to granular materials. The most common 

improvements achieved through stabilisation include better 

soil gradation, reduction of plasticity index or swelling 

potential, and increases in durability and strength. In wet 

weather, stabilisation may also be used to provide a working 

platform for construction operations. These types of soil 

quality improvement are referred to as soil modification. 

Benefits of soil stabilisation are higher resistance values, 

reduction in plasticity, lower permeability, reduction of 

pavement thickness, elimination of excavation, material 

hauling and handling, and base importation, aids 

compaction, provides all-weather access onto and within 

projects sites. The determining factors associated with soil 

stabilisation may be the existing moisture content, the end 

use of the soil structure and ultimately the cost benefit 

provided.  

As good soil becomes scarcer and their location 

becomes more difficult and costly, the need to improve 

quality of soil using soil stabilisation is becoming more 

important. Soil stabilisation using raw plastic waste is an 

alternative method for the improvement of subgrade soil of 

pavement. It can significantly enhance the properties of the 

soil used in the construction of road infrastructure. 

II. MATERIAL & METHODOLOGY 

A. Black cotton soil: 

Black cotton soils are problematic for Civil 

Engineers, because of their unconventional behaviour. 

These soils show large volume changes with respect to 

variation of seasonal moisture content. These soils when 

subject ted vehicular traffic, road pavement gets heaved and 

cracked due to swelling and shrinkage. Hence, these soils 

are to be stabilized before constructing the roads in order to 

have efficient and long lasting roads. Considerable research 

has been taken place using different stabilizing materials 

such as lime, fly ash cement, rice husk ash, industrial wastes 

and geo-synthetics etc. And proved to be useful in 

stabilization of black cotton soils 

 
Fig. 1: black cotton soil 

B. Plastic waste 

But in this case we are used plastic as a soil stabilizer.In 

developing country like like india has plastic waste disposal 

is the biggest problem.So we can used plastic as soil 

stabilizer 
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Fig. 2: Plastic Waste 

III. RESULT ANALYSIS  

Specific gravity test of soil 2.5% 

Liquid limit test of soil 45% 

Plastic limit test of soil 25% 

MDD of soil 1.75 kn/m² 

OMC of soil 15% 

Free swell index of soil 80% 

UCT test of soil 3.14kg/cm² 

CBR value of soil 8.9% 

Table 1: basic properties of soil 

Sr 

no. 
CBR Specimen 

CBR Value 

in% For 

5mm 

Increment in CBR 

value (in %) for 

5mm 

1 
Normal BC 

soil 
6.1% 0% 

2 
BC Soil+0.25 

Plastic Waste 
7.94% 2% 

3 
BC soil+ 0.50 

Plastic Waste 
9.13% 1.19% 

4 
BC soil+ 0.75 

Plastic Waste 
9.73% 0.6% 

5 
BC soil + 1% 

Plastic Waste 
12.30% 2.5% 

Table 2: Cbr value of bc soil+plastic waste 

 
Graph 1: of BC soil+plastic waste 

IV. CONCLUSION 

[1] As the percentage of plastic waste in soil samples 

increases, the maximum dry density increases, thereby 

[2] increasing the CBR value. Hence natural waste plastic 

material was mixed along with the soil , to increase its 

maximum dry density. 

[3] Increase in percentage of waste plastic material resulted 

in increase of maximum dry density and CBR value. 

[4] Hence Plastic was found to be suitable for pavement 

subgrade. 

[5] Plastic mix with selected soil maintains the CBR value 

within the required range. 
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