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Abstract— The plastic material disposal has been rapidly 

increasing day by day. In the same way, the traffic density is 

also increasing. Due to this load bearing capacity on road is 

also increasing which leads to damage of pavement and also 

reduction of the life span of pavement. To overcome this 

damage, waste plastic material has been used as a 

replacement in flexible pavements. Waste plastics are mainly 

made up of compounds like Polyethylene, Polystyrene and 

Polypropylene. Plastic heated at temperatures between 

120˚C-160˚C gives the softening point. They do not produce 

any toxic gases at this temperature but, these plastics have the 

tendency to form a layer over aggregate when it is heated at 

160˚C and can be further used for road construction. The 

aggregate coated plastics have higher strength when 

compared to normal aggregate. The use of this technology 

will not only strengthen the road construction but also 

increases the road life as well as help to improve the 

environment.The main significance of this paper is to discuss 

the plastic flexible pavement in terms of cost reduction, 

increase in strength and durability. The plastics are heated 

and coated upon the aggregates (160˚C) to compensate the air 

voids with plastic and gets binded with aggregate to provide 

stability.   
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I. INTRODUCTION 

A synthetic material made from a wide range of organic 

polymers such as polyethylene, PVC, nylon, etc., that can be 

moulded into shape while soft, and then set into a rigid or 

slightly elastic form is called as ‘Plastic’. The chemical bonds 

present in plastic which makes the plastic durable and 

degrade very slowly and can be degraded naturally. Plastics 

are divided into two types: thermosets and 

thermoplastics. Thermoplastics which are softened by heat 

can be moulded (Injection moulded, blow moulded or 

vacuum formed). Good examples are acrylic, polypropylene, 

polystyrene, polythene and PVC. Thermosets which are 

formed by heat process but are then set (like concrete) and 

cannot change shape by reheating. Good examples are milk 

bags, floor coverings, credit cards, and carpet fibers. 

Today, the application of plastic is increased in 

every sector of the economy starting from agriculture, 

automobile, electronics, electrical, building construction, 

communication sectors. Plastic is a non-biodegradable 

material and has been found that the plastic cannot be 

decomposed easily. Several health problems are caused due 

to this decomposed plastic material. The health issues 

includes reproductive problems in human and animal, genital 

abnormalities etc., Looking forward at the  present life style 

a complete ban on the use of plastic cannot be put forth, 

although the waste plastic is also increasing and was littering 

on the ground  and drains in present and future generation. 

We cannot ban use of plastic but we can reuse the plastic 

waste.  

Foamed polystyrene materials like disposal glasses, 

disposal cups, protective packaging, food trays etc., which are 

heated at a temperature of 240˚C are used. When these plastic 

disposals are very high, we are using this material for our 

experimentation work.  As this plastic causes health 

problems, we should implement a technique to overcome 

these problems. The only technique is to reuse the plastic 

material in laying the pavement which will help to increase 

the strength of roads, and also the life span of the pavement. 

In this way we can improve the life of a pavement. Plastic 

roads are of greatest advantages when compared to normal 

roads. 

II. METHODOLOGY 

Waste plastic material made of foamed polystyrene material 

like disposal water glasses, polythene sheets, egg boxes, 

packaging bags etc., are collected and cleaned with water and 

are kept for dying before using for test. Collected plastic was 

cut into fine pieces as far as possible. Aggregates were heated 

at 120°c-160°c. Immediately, small pieces of plastic were 

added. The mixture is heated for nearly 20-30 minutes until 

the plastic get coated to aggregates. The polymer mix 

aggregate is dried for 24 hours. Polymer mix of different 

percentages were prepared and proceeded for aggregate test. 

The optimum content of binder is also found out by 

conducting Marshall Test. The cost estimation of flexible 

pavement is less for the modified pavement when compared 

to normal pavement, as we are using the polymer as modifier. 

III. TRAFFIC COUNT 

A traffic count is a count of vehicular or pedestrian traffic, 

which is conducted along a particular road, path, or 

intersection. A traffic count is commonly undertaken either 

automatically (with the installation of a temporary or 

permanent electronic hand-held electronic device) or tally 

sheet.  

In our paper, traffic count is calculated on the NH-

221 i.e., from Ibrahimpatnam to Tiruvuru.On this road we 

have considered three intersection points where the traffic 

intensity is more. All types of vehicles like cars, motor 

bikes,cycles,bullock carts, jeeps, vans etc., but the 

commercial vehicles plays a major role in designing of 

flexible pavement, so we have considered only the 

commercial vehicles. 

The initial traffic in a week in terms of commercial 

vehicles per day are 2974.667 CVPD. The design traffic is 

considered in terms of the cumulative number of standard 

axles (in the lane carrying maximum traffic) to be carried 

during the design life of the road. This can be computed using 

the following equation: 

 
Where, 
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N=cumulative number of standard axles in terms of msa. 

A=initial traffic in terms of number of commercial vehicles 

per day. 

D= Lane distribution factor. 

F= Vehicle damage factor. 

n=design life in years 

r=annual growth rate of commercial vehicles 

IV. EXPERIMENTATION WORK 

Experiment was done on aggregate with addition of plastic in 

varying percentage like 0%, 2%, 4%, 6%, 8%, 10%. 

Aggregate tests like impact value test, crushing test, attrition 

test, and abrasion test were conducted. The results of 

conducted experiment are shown in the below table. 

The results show that an addition of 8% plastic to an 

aggregate has shown the better results in impact value, 

crushing value etc. 

 
Fig. 1: 

V. MIX DESIGN 

To find the optimum content of the bitumen that is suitable 

for the flexible pavement. One of the best methods to find out 

the optimum content of the bitumen is Marshall Test. This 

test is done to determine the Marshall stability of bituminous 

mixture as per ASTM D 1559. It is the load carrying capacity 

of the mix at 60˚C and is measured in KN. The Marshall test 

was conducted with these plastic material heated on 

aggregate and bitumen with varying percentages. 

A B C D E F 

5 64 1252.3 1254.16 1.185 6.833 

5.5 68.3 1254.3 1256.67 1.204 6.67 

6 68.6 1253.3 1255.83 1.641 5.166 

6.5 67 1245.5 1247 1.593 4.5 

7 75 1263 1268.5 1.24 6.5 

7.5 73 1277 1279.5 1.144 10 

Table 1: 

Where, 

Plastic 

percentage 

(%) 

0% 2% 4% 6% 8% 10% 

Impact test 
22.4

2 

19.6

8 
9.4 9.3 8.1 

12.8

9 

Crushing 

value 

19.2

8 
13.8 

10.

9 

10.

5 
3.0

4 

13.9

2 

Attrition test 2.2 0.4 0.4 0.6 1.2 0.4 

Abrasion test 27 20.4 
18.

6 
14 

10.

6 
19.2 

Table 2: 

A= bitumen percentage (%) 

B= average thickness of three samples (mm) 

C=average dry weight of three samples (gm) 

D= average wet weight of three samples (gm) 

E= marshal stability (KN)  

F= flow value (mm) 

The optimum binder content for aggregate is 6% based on 

Marshall Stability value.  

 
Fig. 2: 

 
Fig. 3: 

VI. DESIGN WORK 

The thickness of flexible pavement is designed based on 

traffic volume data and California bearing ratio of soil is cross 

checked using ken pave software. It consists of mainly two 

steps: 

Step 1: Design using IRC-37:2015: 

 

s.no 

 

CBR (%) 

 

Total  

thickness 

(mm) 

 

BC 

(mm) 

 

DBM 

(mm) 

Granular 

base & 

sub 

base(mm) 

1 4.0% 777 
 

12 

 

155 

Base=280 

Sub-

base=330. 

2 3.0% 828 
 

12 

 

156 

Base=280 

Sub-

base=380 

3 2.0% 922 12 170 

Base=280 

Sub-

base=460 

Table 3: 
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Parameters required for design are design traffic and 

California bearing ratio of soil. The thickness of each and 

every layer of pavement is found. 

Step 2: Cross check using Ken pave software: 

This software help us to determine the stress and strain values 

which the pavement can show better results. In order to have 

better performance of the flexible pavement, change the 

pavement thickness in accordance with the stress and strain 

values shown in the ken pave software. 

Consider the maximum strain values and compute 

the value in fatigue formula present in IRC-37-2015 .the 

value will be in standard axels .the answer should be in 90% 

reliability of standard axels of our design traffic. 

 

s.no 

 

CBR (%) 

 

Total 

thickness 

(mm) 

 

BC 

(mm) 

 

DBM 

(mm) 

Granular 

base & 

sub 

base(mm) 

1 4.0% 777 
 

40 

 

157 

Base=250 

Sub-

base=330. 

2 3.0% 828 
 

40 

 

158 

Base=250 

Sub-

base=380 

3 2.0% 922 40 172 

Base=250 

Sub-

base=460 

Table 4: 

If the pavement is provided with these thicknesses, 

then the pavement can withstand to stress and strain 

parameters generated through traffic loads. 

So for every pavement design, we should check the 

thickness values in ken pave software and redesign the 

pavement. 

VII. COST ESTIMATION FOR 1KM STRETCH FOR TWO LANE 

ROAD 

Category of Road                   : two lane road 

Total Length of the Road       : 1KM (assume) 

Width of each Lane     : 3.5m 

Total are a      : 2*3.5*1000 = 7000 m3 

Assume Thickness of Carpet : 20mm 

Aggregates Required             :         For 12mm thick BC layer 

12.5mm size aggregates used:         0.145 m3 per 10 m2 

                    = 0.145*(7000/10) 

       = 101.5 m3  

For 150mm thick DBM layer 

10 mm size aggregates  :  2.0 m3 per 10m2 

     = 2*(7000/10) 

= 1400m3 

For 280mm thick base coarse layer 

12.5mm size aggregates used :     0.728m3 per 10m2 

    =   0.728*(7000/10) 

    =   509.6m3  

Total aggregates used  :     2011 m3 

Total quantity of aggregates :     2011*2600 

        =   52, 28,600 kg 

We use 6% bitumen of the total aggregates:52, 

28,600*(6/100) 

                              =3, 13,716 kg 

Total quantity of bitumen:   3, 13,716 kg 

Cost of 1 kg bitumen:   Rs.45/- 

(assume) 

Total cost of bitumen:   3, 13,716*45 

      = Rs. 1, 41, 17,200/- 

Modified aggregates with 8% Plastic 

Cost of 1Kg plastic  :  Rs.7/- (assume) 

Total quantity of bitumen  : 2, 88,618.72 Kg 

Total quantity of plastic required : 4, 18,288 Kg 

Cost of bitumen   :                Rs.1,29,87,843/- 

Cost of plastic   :            Rs. 29, 28,016/- 

Total cost of bitumen and plastic               Rs.1,59, ,859/- 

VIII. CONCLUSION 

1) Addition of 8% plastic to an aggregate improves the 

strength and durability of the pavement 

2) The optimum content of bitumen binder that can be used 

for a pavement is 6%. 

3) It is concluded that use of these plastic waste could be a 

better alternative to use for modification of aggregates, 

as it will be much economical and solve the problem of 

waste disposal to some extent. 

4) The waste that is produced and effects the environment 

can also be reduced by using plastic as modifiers. 

5) The cost is also one of the main factor. The cost willbe 

increased by using modified aggregate. The strength 

parameters increases with respect to normal pavement. 
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