
IJSRD - International Journal for Scientific Research & Development| Vol. 6, Issue 02, 2018 | ISSN (online): 2321-0613 

 

All rights reserved by www.ijsrd.com 219 

Soil Stabilization using Plastic Fibre 
P.Akshaya1 M.Chandramohan2 B.Jananipriya3 G.Gopinath4 G.Vaithiyanathan5 

1,2,3,4,5Department of Civil Engineering 
1,2,3,4,5Valliammai Engineering College, India

Abstract— Rapid urbanization and globalization results in 

the large amount of generation of plastic in the world. In 

recent years the annual consumption of plastic waste in the 

world has increased nearly 100 million tonnes. The soil 

stabilization technique is used effectively in order to 

decrease the waste quantities from industries, producing 

useful materials from non-useful waste materials. The 

plastic strips which are obtained from waste plastic are 

randomly mixed with the soil. A series of tests such as 

proctor compaction and unconfined compression strength 

test (UCS) were conducted on the soil by adding different 

percentage 0 %, 0.5 %, 1.0 %, 1.5 %, 2.0 % of plastics 

strips. The UCS and proctor compaction test results 

indicated that the addition of plastic strips to the soil 

increased the strength and maximum dry density. 
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I. INTRODUCTION 

In India, Industrial development has demanded construction 

of infrastructure facility such as highways, airports, 

seaports, railways, residential, and commercial buildings. It 

is necessary to select a better soil conditions for proper 

safety consideration of all projects. Such soils exhibit 

extreme stages of minerals that are capable of absorbing 

water. They undergo severe consistency from very hard to 

very soft when saturated. Expansive soils contain changes in 

volume which is related to changes in moisture content in 

that soil. They increase in their volume when they absorb 

water and reduce in their volume on volatile. Because of 

their alternate increase and decrease in volume, they result 

in destructive effects in civil engineering structures. Due to 

these reasons expansive soils are generally poor material for 

construction. So to improve the engineering properties of 

soil, stabilization or reinforcement is done. Soil stabilization 

is the process of improving properties of soil such as shear 

strength, bearing capacity, compressibility and permeability, 

thus improving load bearing capacity of a soil sub-grade to 

support pavements and foundations. Here we are using 

plastic fibre as a stabilizer. Fibres are strong thread like 

filament which significantly enhance the properties of soil. 

Plastic fibre are obtained from various plastic waste mixed 

with the soil for improving performance of the soil. Soil 

sample to be tested is clay and sample is collected from 

Oragadam, Sriperambadur. 

II. NEED FOR SOIL STABILIZATION 

 Major soil group in India is of clayey soil which is 

characterized by high swelling and shrinkage properties 

so it has to be stabilized for construction work. 

 On the other hand production and usage of plastic and 

plastic associated material are increased and disposal of 

such material become a challenge in today’s era. 

III. MATERIALS USED 

A. Soil:  

Clayey soil is inorganic clays of medium to high 

compressibility and form a major soil group in India. The 

clayey soil in dry condition is very hard, but in wet 

condition it loses its strength. Because of its high swelling 

and shrinkage characteristics, the clayey soil have been a 

challenge to the civil engineers. 

B. Plastic Fibre:  

Plastic fibre were obtained from plastic waste. After proper 

cleaning they were shred into fibres .The Plastic which are 

used for shredding is Polypropylene at an average length of 

15mm with the varying percentage of 0.1% - 0.2%. 

IV. TESTS CONDUCTED 

 Liquid limit 

 Plastic limit 

 Specific gravity 

 Proctor compaction  

 Unconfined compression strength test 

V. METHODOLOGY 

 The soil is collected from oragadam, sriperambadur. 

 The waste plastic are bought from the industries. 

 Mixing of plastic strips randomly with the soil in 

different percentages. 

 Various tests are conducted. 

 The test results are analysed and the result is cocluded. 

VI. EXPERIMENTATION 

A. Specific Gravity: 

It is defined as the ratio of density of soil solids to the 

density of equal volume of water at standard temperature. It 

is determined by the pycnometer method. 

Particulars Specific gravity 

Sample 1 2.62 

Sample 2 2.55 

Sample 3 2.77 

Average 2.65 

B. Liquid Limit: 

It is defined as the moisture content corresponding to the 

arbitrary limit between the liquid and plastic states of 

consistency of the soil. It is the measure of the water content 

at which a part of soil cut by a groove will flow together for 

a distance of ½ inches under the impact of 25 blows. The 

liquid limit for the given soil is found to be 45.5. 
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C. Plastic Limit: 

It is the percentage of moisture content, at which the soil 

changes, at the boundary between plastic and semi-solid 

state. It is expressed as a percentage of weight of the 

ovendry soil. It is the lower limit of the plastic state. The 

plastic limit of the given soil is found to be 20.5.  

D. Proctor Compaction Test: 

It is a  method used to determine the optimal water content 

at which the soil can reach its maximum dry density. 

Description Max.dry density OMC(%) 

Clay 1.68 17 

Clay + 0.5% plastic 1.725 13 

Clay + 1.0% Plastic 1.767 11 

Clay + 1.5% Plastic 1.827 11 

Clay + 2.0% Plastic 1.78 11 

 

 

 

 

 

E. Unconfined Compressive Strength Test 

It is a triaxial compression test performed at zero lateral 

pressure. They may be run commonly with specially 

equipment. This test may be performed on the soil and 

sufficient cohesion to maintain its shape under its own 

weight. 

Description UCS(MPa) 

Clay 15.23 

Clay + 0.5% plastic 18.11 

Clay + 1.0% Plastic 22.42 

Clay + 1.5% Plastic 25.79 

Clay + 2.0% Plastic 27.38 

VII. CONCLUSION 

Based on the results obtained from the experimentation 

process, the conclusion of the study are as follows. 

 Plastic inclusions can improve the strength  and bearing 

capacity of soil. A marked increase in maximum dry 

density value was observed on adding 0.5% - 2.0% of 

waste plastic and decreased after inclusion of 3% and 

4%. 
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 The UCS value of soil varies with % of plastic strips by 

comparing two samples. It is observed that UCS 

increases with increase of percentage of strips but upto 

2% and beyond that UCS value decreases.  

 Based on the overall results and discussion it can be 

concluded that addition of plastic strips in varying 

percentage  increases the  properties of soil. 

 Addition of plastic strips to certain percentage as partial 

replacement in the soil can increased the shear strength 

and reduced the swelling and shrinkage characteristics.  
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