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Abstract: 

The abundance of plastic waste dumped in the environment and its harmful effects call for an urgent action. In 

response, many countries have actively taken up the responsibility of recycling as much plastic as possible. 

There are different ways of utilizing the recycled plastic, one of them is to utilize it for the construction of roads. 

The use of the innovative technology not only strengthened the road construction but also increased the road life 

as well as will help to improve the environment and economical as well. It is already in use as PVC or HDPE 

pipe mat crossings built by cabling together PVC (polyvinyl chloride) or HDPE (high-density poly-ethylene) 

pipes to form plastic mats. Waste plastic is ground and made into powder; 3 to 4 % plastic is mixed with the 

bitumen. The durability of the roads laid out with shredded plastic waste is much more compared with roads 

with asphalt with the ordinary mix.  

 

Introduction: 

Plastic roads are made entirely of plastic or of composites of plastic with other materials. Plastic roads are 

different from standard roads in the respect that standard roads are made from asphalt, which consist of 

mineral aggregates and asphalt. Currently, there are no records of regular roads made purely of plastic. Plastic 

composites roads, however, have existed and demonstrate characteristics superior to regular asphalt concrete 

roads. Specifically, they show better wear resistance. The plastic in roads also open a new option for recycling 

post-consumer plastic. Australia, Indonesia, India, United States, UK, and many other countries have used this 

technology which can incorporate plastic wastes into an asphalt mix.  

India is one of the few countries which has already started the use of recycled plastic in road construction 

from the past few years. In fact, a government order in November 2015 made it mandatory for the road 

developers in the country to make use of plastic waste alongside bituminous mixes for road construction. On 

the other hand, some similar projects are being initiated by other countries as well. Plastic is a material 

created by man but it’s also something that can’t be destroyed. A majority of the waste created by humans 

contains plastic waste which ultimately chokes stray animals to death, clogs drains and only leads to mess. The 

clogged drains lead to flood while the plastic in the fields blocks germination, thereby preventing rainwater 

absorption. Well, the answer is quite positive. Although some may point out that spreading a material, which is 

harmful to environment, on the roads can be even more disastrous; the truth is that many roads built in India 

over the past few years have laid down plastic waste on the lanes without any issues being reported. 

Use of plastic in Bitumen Road: 

Plastic (like as poly bags, plastic bottles, wrappers,etc.) mixed with the bitumen and heated 160
0
 to 170

0
C 

temperature. Plastic increases the melting point of the bitumen and makes the road retain its flexibility during 

winters resulting in its long life.It is recommended that the percentage of shredded waste plastic will be 8% by 

CRRI and 10% by Dr. Vasudevan. 

Waste plastic mixed 20% – 30 % with bitumen and heated up to 170
0 

c temperature made fluid.Bitumen 

(400 g) was heated in oven till fluid condition and polymer was slowly added. The speed of the mixer was kept 

above 120 rpm and temperature, between 160 °C and 170 °C. The concentration of PP and HDPE, ranged from 

0.5% −3% by weight of blend with an increment of 0.5%. Mixing was continued for 30mins. 
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Features of Plastic Mix: 

• Resistance towards water stagnation i.e. no potholes are formed. 

• Strength of plastic road is twice than normal roads. 

• Less bleeding during summer. 

• Burning of plastics waste could be avoided. 

• It doesn’t involve any extra machinery. 

• It doesn’t increase cost of road construction. 

• It also reduces the cost of bitumen.  

• It is Economical. 

• Flexible Pavement 

•  

 

LAYING OF BITUMENOUS MIX:  

I. MIX DESIGN BY MARSHALL METHOD:  
a) Optimum Waste Plastic Content  

b) Comparison of Two Mixes  

c) Volumetric properties of BC Mixes.  

I. MIX DESIGN BY MARSHALL METHOD  

:-MARSHALL TEST:-  
Laboratory studies were carried out at the Centre for Transportation Engineering of Bangalore University on the 

possible use of the processed plastic bags as an additive in bituminous concrete mixes. The material used in this 

study was supplied by M/s KK Poly Flex (P) Ltd., Bangalore. The processed plastic was used as an additive 

with heated bitumen in different proportions (ranging from zero to 12 % by weight of bitumen) and mixed well 

by hand, to obtain the modified bitumen .The properties of the modified bitumen were compared with ordinary 

bitumen. It was observed that the penetration and ductility values of the modified bitumen decreased with the 

increase in proportion of the plastic additive, up to 12 % by weight. The softening point of the modified bitumen 

increased with the addition of plastic additive, up to 8.0 %by weight. Auto Marshall Compactor Auto Marshall 

tester 11  

OPTIMUM WASTE PLASTIC CONTENT:  
Varying percentages of waste plastic by weight of bitumen was added into the heated aggregates Marshall 

specimen with varying waste plastic content was tested for bulk density and stability Maximum value of 

stability was considered as criteria for optimum waste plastic content Studies were carried out on Bituminous 

mixes using 60/70 grade bitumen having average Marshall Stability Value (MSV) of 1300 kg at optimum 

bitumen content of 5.0 % by weight of the mix. Further studies on mixes were carried out using the modified 

binder obtained by the addition of varying proportions of processed plastic bags (percentage by weight of 

bitumen) with the conventional 80 /100 grade bitumen. The optimum modified binder content fulfilling the 

Marshall Mix design criteria was found to be 5.0 % by weight of the mix, consisting of 8.0 % by weight of 

processed plastic added to the bitumen. The average MSV of the mix using the modified binder was found to be 

as high as 1750 kg at this optimum binder content, resulting in about three fold increase in stability of the BC 

mix, which contains 4.6 % bitumen plus 8 % processed plastic by weight of bitumen, i.e.,0.4 % processed 

plastic by weight of the mix.  

In order to evaluate the ability of the mix prepared with the above-modified bitumen to withstand adverse 

soaking condition under water, Marshall Stability tests were conducted after soaking in water at 60 Co for 24 

hours. The average MSV of the BC mix with modified binder (using 8 % processed plastic by weight of 

bitumen, as above) was found to increase by about 2.6 times of the mix with ordinary bitumen. Further 

laboratory studies carried out on the BC mixes using this modified binder also indicated noteworthy increase in 

fatigue life under repeated application of loads.  

Dry process is recommended for isolated works.  

It is recommended that the percentage of shredded waste plastic will be 8% by CRRI, while the same is 

specified as 10% by Dr. Vasudevan. However we can adopt 8% as the optimum plastic content for blending the 

bitumen in the construction of plastic roads. The details of the process are given below. Bitumen of grades 60/70 

or 80/100 can be used as binder as in case of conventional method. 
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Reference: 

 You Tube– https://youtu.be/coWg14l4kXA 

https://youtu.be/ZBWiU8jQcMM 
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-Use of Plastic and waste rubber tyres inflexible pavement. 

-Use of plastic in construction of bituminous road (International Journal of Engineering Science and 

Technology) 

     -Research Paper on Plastic Roads Use of Waste Plastic in Road Construction Ahmed 

TrimbakwalaDepartment of Civil Engineering, K. K. Wagh Polytechnic, 
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