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Abstract— This paper presents the results of an experimental 

investigation carried out to study the effects of the use of 

plastic waste instead of replacing bitumen percentage on the 

physical properties of pavements. Plastics are user friendly 

but not eco-friendly as they are non-biodegradable, generally 

it is disposed by way of land filling or incineration of 

materials which are hazardous. The better binding property of 

plastics in its molten state has helped in finding out a method 

of safe disposal of waste plastics, by using them in road 

laying. Disposal of waste materials including waste plastic 

bags has become a serious problem and waste plastics are 

burnt for apparent disposal which cause environmental 

pollution. Utilization of waste plastic bags in bituminous 

mixes has proved that these enhance the properties of mix in 

addition to solving disposal problems. The plastic waste (PE, 

PET and PP) contained 6%, 8% and 10% are used as a 

binding material in the manufacturing of the flexible 

pavements. Tests were performed to determine the physical 

impact on bitumen and aggregate. The results indicate that the 

use of plastic waste enhance abrasion resistance and slip 

resistance of 20% and give pavements with low porosity less 

than 5%. The results show continuous improvement in 

mechanical properties depending upon plastic waste content. 

Use of plastic waste as a binder significantly improves 

splitting tensile strength on flexible pavement independently 

of plastic type. 
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I. INTRODUCTION 

Plastic is everywhere in today’s lifestyle.  Plastics, a versatile 

material and a friend to common man become a problem to 

the environment after its use. Today, in India nearly 14 

million tons of plastics are used and it is hoped to reach 22 

million tons by 2020. Today, every vital sector of the 

economy starting from agriculture to packaging, automobile, 

electronics, electrical, building construction, communication 

sectors has been virtually revolutionized by the applications 

of plastics. Plastic is a non-biodegradable material and 

researchers have found that the material can remain on earth 

for 4500 years without degradation. The concept of utilization 

of waste plastic in the construction of flexible road pavement 

has been done since the year 2000 in India. In the construction 

of flexible pavements, bitumen plays the role of binding the 

aggregate together by coating over the aggregate. It also helps 

to improve the strength and life of road pavement. But its 

resistance towards water is poor. A common method to 

improve the quality of bitumen is by modifying the 

rheological properties of bitumen by blending with synthetic 

polymers like rubber and plastics. Use of plastic waste in the 

bitumen is similar to polymer modified bitumen 

II. GENERAL PROCESS 

 Collection of Waste Plastic 

 Cleaning and Shredding Of Waste Plastic 

 Mixing of Shredded Waste Plastic, Aggregate and 

Bitumen in Central Mixing Plant 

 Laying of Bituminous Blend Mix 

III. PROCESSES FOR MANUFACTURING BITUMEN MIX ROAD 

USING WASTE PLASTIC 

There are two important processes namely dry process and 

wet process used for bitumen mix flexible pavement.   

A. Dry Process 

For the flexible pavement, hot stone aggregate (170 0C) is 

mixed with hot bitumen (160 0C) and the mix is used for road 

laying. The aggregate is chosen on the basis of its strength, 

porosity and moisture absorption capacity as per IS coding. 

The bitumen is chosen on the basis of its binding property, 

penetration value and viscoelastic property. The aggregate, 

when coated with plastics improved its quality with respect 

to voids, moisture absorption and soundness. The coating of 

plastic decreases the porosity and helps to improve the quality 

of the aggregate and its performance in the flexible pavement. 

It is to be noted here that stones with < 2% porosity only 

allowed by the specification. 

 
Fig. 1: Polymer Bitumen mixing assembly 

1) Advantages of dry process  

 Plastic is coated over stones – improving surface 

property of aggregates. 

 Coating is easy & temperature required is same as road 

laying temp. 

 Use of waste plastic more than 15% is possible. 

 Flexible films of all types of plastics can be used. 

 Doubles the binding property of aggregates. 

 No new equipment is required. 

 Bitumen bonding is strong than normal 

 The coated aggregates show increased strength. 

 As replacing bitumen to 15% higher cost efficiency is 

possible. 

 Can be practiced in all type of climatic conditions. 

2) Disadvantages of dry process 

The process is applicable to plastic waste material only. 

B. Wet Process 

Waste plastic is ground and made into powder; 6 to 8 % 

plastic is mixed with the bitumen. Plastic increases the 

melting point of the bitumen and makes the road retain its 

flexibility during winters resulting in its long life. Use of 
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shredded plastic waste acts as a strong “binding agent” for tar 

making the asphalt last long. By mixing plastic with bitumen 

the ability of the bitumen to withstand high temperature 

increases. The plastic waste is melted and mixed with 

bitumen in a particular ratio. Normally, blending takes place 

when temperature reaches 45.5°C but when plastic is mixed, 

it remains stable even at 55°C. The vigorous tests at the 

laboratory level proved that the bituminous concrete mixes 

prepared using the treated bitumen binder fulfilled all the 

specified Marshall mix design criteria for surface course of 

road pavement. There was a substantial increase in Marshall 

Stability value of the mix, of the order of two to three times 

higher value in comparison with the untreated or ordinary 

bitumen. Another important observation was that the 

bituminous mixes prepared using the treated binder could 

withstand adverse soaking conditions under water for longer 

duration. 

1) Advantages of Wet Process 

 This Process can be utilized for recycling of any type, 

size, shape of waste material (Plastics, Rubber etc.) 

2) Disadvantages of Wet Process 

 Time consuming- more energy for blending. 

 Powerful mechanical is required. 

 Additional cooling is required as improper addition of 

bitumen may cause air pockets in roads. 

 Maximum % of waste plastic can be added around 8 %. 

IV. MIXING PROCEDURE AT HOT MIX PLANT 

1) Step 1: Plastics waste like bags, bottles made out of PE 

and PP cut into a size between 2.36 mm and 4.75mm 

using shredding machine. Care should be taken that PVC 

waste should be eliminated before it proceeds into next 

process. 

2) Step 2: The aggregate mix is heated to 165°C and then it 

is transferred to mixing chamber. Similarly the bitumen 

is to be heated up to a maximum of 160°C. This is done 

so as to obtain a good binding and to prevent weak 

bonding. During this process monitoring the temperature 

is very important. 

3) Step 3: At the mixing chamber, the shredded plastics 

waste is added over the hot aggregate. It gets coated 

uniformly over the aggregate within 30 to 45 seconds. It 

gives an oily coated look to the aggregate. 

4) Step 4: The plastics waste coated aggregate is mixed with 

hot bitumen. Then this final resulted mix is used for 

laying roads. The road laying temperature is between 

110°C 120°C. The roller used should be of is 8-ton 

capacity. 

V. MIXING BY MINI HOT MIX PLANT 

1) Step 1: Plastic waste made out of PE, PP and PS cut into 

a size between 2.36mm and 4.75mm using shredding 

machine. 

2) Step 2: Similarly the bitumen is to be heated to a 

maximum of 160°C to have good binding and to prevent 

weak bonding. (Monitoring the temperature is very 

important) 

3) Step 3: At the mixing chamber the shredded plastic waste 

is to be added to the hot aggregate. It gets coated 

uniformly over the aggregate within 30 Secs, giving an 

oily look Plastic coated aggregate is obtained. 

4) Step 4: Hot bitumen is then added over the plastic coated 

aggregate and the resulting mix is used for road 

construction. The road laying temperature is between 

110°C to 120°C. The roller used is 8-ton capacity. 

 
Fig. 2: Drum mix plant 
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