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Abstract: - The use of plastic waste as a modifier in flexible pavement construction offers a sustainable solution to
both environmental pollution and road durability challenges. Studies by researchers and organizations such as the
Central Road Research Institute and Indian Roads Congress reveal that incorporating plastics like HDPE and LDPE
with bitumen improves binding, stability, and resistance to heat and water. Field applications have demonstrated
longer service life, reduced maintenance costs, and better performance of plastic-modified roads compared to
conventional pavements. Overall, this technique provides an eco-friendly and cost-effective method to manage plastic
waste while enhancing the quality and lifespan of road infrastructure.
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I. INTRODUCTION

In recent year, the rapid increase in plastic waste generation has become a major environmental concern worldwide. In
proper disposal of plastic material leads to land and water pollution due to their non-biodegradable nature. At the
same time, the demand for durable and cost-effective road infrastructure continuous to rise. The incorporation of
waste plastic into bituminous mixes offers a sustainable solution to both problem by improving pavement
performance while addressing environmental challenges. Adding plastic waste also makes the road more resistance to
heat, water and heavy traffic. This helps to reduce cracks, potholes and other damage. As a result, plastic modified
roads last longer and need less maintenance, which lower construction and repair costs. Apart from improving road
quality, this method also good for the environment. It helps to reduce plastic waste and pollution, turning a harmfull
material into something useful. This makes plastic loads a smart cost-effective and eco-friendly solution for modern
road construction.

Apurva J Chavan (2013) “ Use of plastic waste in flexible pavements” she conclude that, using plastic waste in mix
will help reduction in need of bitumen by around 10%, increase strength and performance of road. Anzar Hamid Mir
(2015) ““ Use of plastic waste in pavement construction : An example of creativity waste management” he said plastic
waste use in road construction it will reduces the disposal and pollution problems for large extent. Plastic waste mixed
with bitumen it can be use top layer of flexible pavement it shows the better binding property, stability, density and
which more water resistance. This processes is eco-friendly and socially highly relevant and one of the best procedure
for disposal of plastic waste. R.A. Bondre, P.S. Kamble and S.I. Chauhan (2015) “Use of plastic waste material in
flexible pavement” they stated the plastic coating on aggregate is used for the better performance of flexible
pavements. This helps to have a better binding of bitumen with plastic wasted coated aggregate due to increased
bonding and increased area of contact between polymers and bitumen.
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Aditya Raut, Prof. Sagar W. Dhengare, Prof. Ajay L. Dandge, Prof. Harshal R. Nikhade (2016) “Utilization of waste
plastic materials in road construction” they said plastic waste can be used in road construction by mixing it with
bitumen as a binder. Plastic-modified bitumen improves road strength, stability, density, and resistance to water and
heat. This eco-friendly and economical method reduces plastic waste, increases road life, and is especially beneficial
in hot and rainy climates where roads are prone to damage. Anzila C , Bismi O M, Merin Paul, Safeeda V A (2016)
“Utilization of plastic waste in road pavement” stated Rapid population growth and industrialization have increased
plastic waste, creating serious disposal problems. This study examines the use of shredded plastic waste as a modifier
in bitumen for road construction. The objective is to compare the properties of conventional bituminous mixes with
plastic-modified mixes, evaluate their performance, and provide a sustainable solution to plastic waste management
while improving road durability. Ahmed Trimbakwala (2017) “Use of waste plastic in road construction” he said
Plastic waste can be effectively used in road construction as an additive to bitumen, improving road strength and
durability. Mixing 3—4% processed plastic with bitumen enhances pavement performance compared to conventional
asphalt. This innovative approach increases road life, reduces environmental pollution, and creates economic benefits
through waste utilization. K. I. Vishnu Vandana, N.S.P. Sruthi, M. Rajyalakshmi, S. Sai Prazwal (2018) “Using
plastic waste in road construction” they said Plastic has high strength, durability, and low weight but degrades very
slowly, causing serious environmental pollution. To utilize its beneficial properties, waste plastic can be blended with
bitumen for road construction. Laboratory studies show that plastic improves the performance of bituminous mixes,
and this paper discusses the work carried out so far on using waste plastic in pavements. show that plastic improves
the performance of bituminous mixes, and this paper discusses the work carried out so far on using waste plastic in
pavements. K. Raviteja, P. Saty Sagar (2019) “Use of waste plastic in flexible pavement” they stated Solid waste
management is a major environmental challenge, with plastic waste being a serious concern due to its non-
biodegradable nature. This review highlights recent research on using waste plastic in road construction. Plastic roads
offer an effective solution for plastic waste disposal while improving road strength, durability, and overall
environmental and economic sustainability.

Table 1: Waste Plastics and Its Sources

Plastic Full Form Common Sources Characteristics
Type
HDPE High-Density Milk bottles, detergent bottles, shampoo | Strong, rigid, high chemical
Polyethylene bottles, plastic crates, pipe fittings resistance, recyclable
LDPE Low-Density Plastic bags, food packaging, bread bags, | Flexible, lightweight, low melting
Polyethylene squeeze bottles, cling films point, recyclable

I1. FUTURE SCOPE
The study can be extended to full-scale road construction to assess long-term performance. Future research may
explore different types of plastics or waste materials, evaluate environmental benefits, and analyze the cost-
effectiveness of plastic-modified pavements. Improvements in durability, resistance to cracking

III. ENVIRONMENTAL & ECONOMIC BENEFITS

a) Diverts vast quantities of plastic waste from landfills and oceans, contributing to a cleaner environment.

b) Decreases the need for bitumen, which is a petroleum product, thereby reducing greenhouse gas emissions during
production.

c) Utilizing plastic waste can lower material costs for road construction, providing an economic incentive for
adoption.

d) Plastic-modified asphalt roads have a longer lifespan, reducing maintenance frequency and associated costs.

IV. EXPECTED OUTCOMES

a) Improved pavement strength and durability.
b) Enhanced resistance to water and rutting.

¢) Reduced maintenance costs.

d) Eco-friendly disposal of plastic waste.

e) Lower bitumen consumption.
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V. CONCLUSION

The study concludes that using waste plastic as a modifier in flexible pavements is an effective and sustainable
solution. Plastic-modified bitumen improves pavement strength, durability, and resistance to water and rutting, leading
to longer road life and reduced maintenance costs. This method also helps in managing plastic waste by converting it
into a useful construction material, thereby reducing environmental pollution. Overall, incorporating waste plastic in
road construction is a cost-effective, eco-friendly, and practical approach for developing durable road infrastructure.
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