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Abstract— In our country, plastic waste and worse condition 

of roads are one of the major concerns. Plastics not only harm 

our environment but also cover many useful land sites. There 

are basically lots of researches going on them, to how to 

decompose them or to reduce them. In civil engineering 

arena, these plastic wastes can be used in many construction 

purposes. So, the objective of this paper is to discuss about 

the use of plastic (a waste material) in the modern road 

construction technique which not only increases the 

durability and strength of road pavement but also leads to safe 

disposal of those waste materials. Plastic materials can be 

used in soil reinforcement for increasing the performance of 

subgrade soil for the construction of roads. Basically high 

density polyethylene (HDPE) like plastic bottles, pipes etc are 

used for this purpose. HDPE are the high density 

thermoplastic polymers. Despite of only soil reinforcement 

these plastic products can also be used in the improving the 

pavements conditions of roads which ultimately leads to 

reduction of holes and cracks on the pavement resulting in the 

increase of durability and strength of road. 
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I. INTRODUCTION 

Roads play a very important for the economic and geologic 

development for a country. Development of country can be 

determined by its road network. In our country roads can be 

considered as a lifeline for its individual but due to the 

emerging network of roads, the maintenance and 

preservations of roads is also an important issue. During 

monsoons, conditions of the paved and unpaved road 

becomes very poor resulting in several cracks, deformation, 

potholes and differential settlement resulting in a decrease of 

its lifetime. Therefore it is necessary to take care of some 

design methodology and important criteria in the construction 

of roads pavements.   

 Subgrade of soil on which the road pavements is to 

be laid when reinforced with the HDPE plastic strips can 

show a better strength and sustainable property than the 

unreinforced soil resulting in the less differential settlement 

which ultimately can leads to fewer cracks, deformation, and 

potholes on the road surface. The strength of soil is basically 

determined by its CBR value and by its secant value. After 

soil stabilization, when road pavements are likely to be 

constructed, instead of using normal aggregate, when plastic 

coated aggregate are to be used in the construction process, it 

can leads to increase the strength and load bearing value of 

road pavements. 

II. LITERATURE REVIEW 

Choudhary A.K, 2010 used high density plastic strips to 

stabilize the soil and to improve the subgrade conditions for 

flexible pavement. The soil used was sand collected from 

Kharkai river basin at Jamshedpur, India. The test was 

conducted at strip content of 0.0%, 0.25%, 0.5%, 1.0%, 2.0% 

and 4%. The average ultimate tensile strength of strip was 

0.36kN and percentage elongation was 23%. The soil was 

uniformly mixed with plastic strips so as to obtain the 

homogenous mix. The CBR value and secant value of soil 

reinforced with plastic strips was determined as per IS 270 

(part 16) and the value obtained, was compared with the value 

of unreinforced soil. The result shows that CBR and secant 

value of soil reinforced with different strip content increases 

much as that of unreinforced soil. The maximum CBR value 

of reinforced soil was approximately 3 times high than the 

unreinforced soil. 

 Bhattarai P, 2013 improves the engineering property 

of soil reinforced with the plastic strips. Soil used was 

inorganic silt of higher plasticity and organic clay of medium 

plasticity. The HDPE (like water bottles, pipes) were 

collected and shredded into strips of different aspect ratio. 

The soil was uniformly mixed with the HDPE strips and the 

prepared soil sample was tested for its CBR value. The graph 

plotted between load vs. penetration clearly shows the 

increase in the CBR value of reinforced soil than the 

unreinforced soil. The CBR value keeps on increasing when 

the aspect ratio is increased upto some particular value. 

 Vasudevan R, 2012 he suggested the method of 

utilising the plastic waste into the road construction process. 

The plastic used in this process is thermosetting plastic (like 

polythene bags, disposal bottles etc.). In this method plastic 

coated aggregate is used in the road construction process. 

This process also leads to reduction of bitumen by 10% due 

to the addition of plastic (as plastic is a good binder material). 

This process also results in the decrease in the potholes, 

cracks on the road pavements. 

 Manju R, 2017 shows graphically the increase in the 

different properties and behaviour of plastic coated aggregate 

and modified bitumen. These properties includes impact 

value, crushing value, abrasion value in case of plastic coated 

aggregate and softening value , penetration value, viscosity 

value in case of bitumen. The aggregate crushing value is 

found to be decrease almost from 20% to 10%. Abrasion 

value decreases almost from 5.5% to 4.5% and impact value 

decreases from 6.4% to 5.8. Penetration value of modified 

bitumen was decreased from 79 to 67 and softening 

temperature increases from 69.2°C to 80.7°C. 

III. ROAD CONSTRUCTION BY PLASTIC WASTE CAN BE DONE 

INTO TWO PROCESSES 

A. Process I - Soil stabilization process.              

Soil stabilization is the technique of increasing the 

engineering property of soil. It is the process where soil and 

its related materials are made stronger and durable by adding 

some suitable stabilization agents which ultimately leads to 

increase in its tensile strength, load bearing capacity. 
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1) Theoretical Works 

Plastic used were high density polyethylene (like waste water 

bottles). Before performing any experimental procedure, it is 

to be known that plastic to be reinforced should be checked 

at different Aspect ratio and with different strip content. 

These two phenomenon play a very important role in the final 

outcome. 

2) Determination of Aspect ratio [1]
  

HDPE collected and cutted into small-small strips. For 

determining the different aspect ratio, width and the thickness 

of the strips were kept constant but the length of the strips was 

changed from one length to another. (Like if the width if strips 

are kept 12mm, its length should 12, 24, 36 etc.) and the 

aspect ratio is determined by the following formula- 

AR= 
𝐿𝑒𝑛𝑔𝑡ℎ 𝑜𝑓 𝑠𝑡𝑟𝑖𝑝𝑠

𝑊𝑖𝑑𝑡ℎ 𝑜𝑓 𝑠𝑡𝑟𝑖𝑝𝑠
 

Like this different aspect ratio can be determined. 

3) CBR value of reinforced soil was checked at different 

strip content. Strip content is the ratio of the weight of strip 

and weight of dry soil. 

 
4) Experimental Work 

Firstly, the soil was collected from the site and all the relevant 

information of the soil was determined like specific gravity, 

coefficient of uniformity, coefficient of curvature, coefficient 

of mean particle size(to classify the soil as per unified soil 

classification system or Indian soil classification system). 

Basically it has been observed that inorganic silt of higher 

plasticity and organic clay of medium plasticity can be a 

better choice however other type of soil can also stabilize by 

this process. 
 [1]

Two samples of same soil was prepared, one 

which was reinforced with plastic strips and another which 

was not reinforced with plastics strips. For the reinforced high 

density plastic soil required amount of soil and plastic strips 

were first weighed and then strips were mixed randomly till a 

homogenous mix is obtained. 

 Then, both the soil samples were taken to the CBR 

testing machine and CBR value and secant modulus of both 

the soil samples (i.e. reinforced soil & unreinforced soil) were 

determined and values were compared
[10]

. The CBR testing 

of both soil samples were done according to the IS 2720 (Part 

16) -1987. 

 Secant modules basically give the stiffness of 

material (in our case soil) in the inelastic region of the stress-

strain diagram and CBR test is a penetration test for 

determining the strength of natural ground, subgrade and base 

coarse. 

 The soil samples were tested at various strip 

contents of 0.0%, 0.25%, 0.50%, 1.0%, 2.0% and 4.0% [1]
. 

The loads were carefully recorded as a function of penetration 

up to a total penetration of 12.5 mm (from CBR machine). 

And when the different graph of different aspect ratio was 

plotted between load vs. penetration the secant and CBR 

value of reinforced  and unreinforced soil at different strip 

content was obtained  from the curve/graph
[1][4]

. 

B. Process II – Road construction process [2]
 

When soil stabilization or when soil stabilize properly, road 

construction process begins. Plastic used in this process are 

thermosetting plastics (like waste polythene bags, disposal 

bottles). Thermosetting plastic posses high strength and 

durability and it becomes irreversibly rigid when heated.  

1) Materials required for construction of plastic roads- 

1) Aggregate (9.5mm-37.5mm) 

2) Bitumen 

3) Plastics 

Process involved-  

a) Plastics were first collected from here and there. It was 

then cleaned and after cleaning it was segregated. 

b) After segregation it was then shredded into small pieces. 

c) The aggregate mix which were to be used in the 

construction, were cleaned first and after cleaning it was 

heated to the temperature of  atmost +/- 165° Celsius. 

d) The shredded plastic wastes were then added to the 

heated aggregate. The plastic gets firmly coated with the 

aggregate giving an oily look. 

e) After that the plastic coated aggregate was mixed with 

the hot bitumen and resulting mix was used for road 

construction. 

f) The resulting mix was laid as the normal tar road. 

 Before laying that aggregate-plastic–bitumen as 

normal tar road it was compulsory to perform several tests on 

plastic coated aggregate and on normal aggregate in order to 

determine their strength and property. Several tests are also 

to be performed on the bitumen and modified bitumen (10% 

of bitumen is replaced by the plastic). A comparative study is 

to be done for both the cases. 

2) The test to be performed on both type of aggregate are  

a) Aggregate crushing value test 
[9]

  

Aggregate crushing value test give the strength of aggregate 

for resistance against under gradually applied loads. 

Therefore this test is performed on plastic coated aggregate 

to obtain its crushing value and is compared with the crushing 

value of normal aggregate. 

b) Abrasion test 

Due to the movements of traffic, the road stones used in the 

surface course is subjected to wearing action at the top. Hence 

road stones (plastic aggregate) should be hard enough to resist 

the abrasion due to traffic. 
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c) Impact test 
[9]

 

This test is performed on the plastic coated aggregate to 

determine its toughness and resistance to fracture against 

repeated impacts. 

3) Test to be performed on the modified bitumen (10% of 

bitumen replaced by plastic since plastic is a good binder 

material)  

a) Softening point test
[11]

 

 Softening point denotes the temperature at which the 

bitumen attains a particular degree of softening under the 

specified condition of test.  

b) Penetration test
[10] 

It measure the hardness or softness of bitumen by measuring 

the depth in tenths of a millimetre to which a standard needle 

will penetrate vertically for 5 seconds. 

c) Viscosity test
[12] 

Viscosity is defined as the inverse of fluidity. Viscosity thus 

defines the fluid property of bituminous material. Viscosity is 

the general term for consistency and is the measure of 

resistance to flow. 

IV. RESULTS AND DISCUSSION 

A. Process I 

It was observed from the graph that CBR/secant value of soil 

reinforced with plastic strips increases upto the higher extent 

and this increment continues to grow on when aspect ratio 

was also increased further. At a particular strip content and 

aspect ratio it was observed that CBR value of reinforced soil 

increase 2.8 to 3 times than that of unreinforced soil.  Increase 

in the CBR value due to the presence of strip content has been 

expressed as the ratio of CBR value of reinforced soil to the 

CBR value of unreinforced soil. It is known as California 

Bearing ratio Index. 

B. Process II 

On performing these test on plastic coated aggregate and 

modified bitumen and on comparing with the test results of 

normal aggregate and bitumen it is found that their test values 

has been improved and has shown better results than the 

normal one which can be a better choice in the road 

construction process (than traditional methods)
[3]

. 

V. ADVANTAGES OF USING PLASTIC IN THE ROAD 

CONSTRUCTION- 

1) Due to proper soil stabilization there will be less 

differential settlement leading to less cracks, potholes 

and deformation. 

2) CBR value of plastic reinforced soil has been improved. 

3) Use of plastic has increased the strength and performance 

of road pavements. 

4) Reduces the need of bitumen by 10%. 

5) Proper disposal of plastic waste can be done in a eco-

friendly way. 

VI. DISADVANTAGES OF USING PLASTIC IN THE ROAD 

CONSTRUCTION 

1) As plastic will merely form sticky layer, the first rain will 

increase leaching on the road laid. 

2) Burning of plastic while constructing road cause health 

issue for worker and also harmful for the environment.  

3) During the road laying process-in the presence of 

chlorine will release noxious HCL gas. 

VII. CONCLUSION 

Plastic waste which have become a serious problem in our 

country can be utilize in a very advance way in civil 

engineering arena which not only give a good results but 

increases the life span of structures. With the help of plastic 

waste, we can not only make surface or sub surface course 

but it can be used to stabilize the soil for making pavements. 

In this way our road pavements will show fewer cracks and 

deformations and proper disposal of plastic waste can also be 

possible. When sun base coarse is reinforced with the plastic 

strips its CBR value can increased from 18% to 54% (at 4% 

HDPE with aspect ratio 3) and according to IRC-37-1984  the 

sub base material should have minimum CBR value of 20% 

for 2 million standard axel and 30% for traffic greater than 2 

million axle. So, it can be concluded that waste plastic 

reinforced soil can give better results than conventional 

methods and on the other hand when plastic pavements are 

more durable can withstand heavy traffic than ordinary 

flexible pavements. During construction of plastic pavements 

if we add some quantity of titanium di oxide, it can acts as an 

absorbent of smoke from vehicle. 
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