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ABSTRACT : Flexible pavement is an important component of transportation infrastructure because it provides a 

smooth and long-lasting surface for automobile traffic. However, repeated usage and environmental factors can cause 

degradation, resulting in cracks and potholes. The use of discarded plastic as a maintenance material is one answer 

to this problem. The use of discarded plastic in pavement repair is a green strategy that lowers plastic pollution while 

also offering a cost-effective solution. Waste plastic is melted and combined with bitumen, a binding agent used in the 

manufacturing of asphalt. The resultant slurry is then utilised to patch cracks and potholes in the pavement, resulting 

in a long-lasting and resilient repair. Several studies have demonstrated the efficacy of waste plastic in pavement 

repair. The usage of waste plastic has been shown to boost the longevity of pavement repairs, minimise the 

development of potholes and fractures, and improve the pavement's skid resistance. Furthermore, it has been shown 

that the use of waste plastic reduces the quantity of bitumen required in pavement repairs, resulting in cost savings. 

To summarise, using waste plastic in pavement repair is a viable strategy to addressing the problem of deteriorating 

flexible pavement. The use of discarded plastic not only provides a practical option for pavement repair, but it also 

helps to reduce plastic pollution and promotes sustainability. 
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I. INTRODUCTION  

Flexible pavements are a form of road surface that flexes and distributes traffic loads across a larger area, reducing 

stress on any given layer. Despite their adaptability, these pavements might collapse for a variety of causes. Pavement 

failure is the degradation of a road surface that results in a loss of structural integrity, rendering it dangerous and unfit 

for vehicle usage. Flexible pavements are a form of road surface composed of numerous layers of materials designed 

to bend and spread traffic loads across a larger area, reducing stress on any given layer. The surface layer, the binder 

layer, the base layer, and the sub-base layer are the four layers that make up these pavements. 

 
Figure 1: Cross section of flexible pavement 
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Rutting, cracking, potholes, and depressions are all examples of pavement deterioration. Bad drainage, overloading, 

insufficient design, poor construction, environmental variables, and material inadequacies can all contribute to these 

failures. Understanding the causes of pavement collapse is critical for successful road network management and 

maintenance. Proper design, construction, and maintenance can assist to reduce failure risk and keep road surfaces 

safe and durable. Regular inspections and prompt repairs are also required to extend the pavement's lifespan and 

prevent the need for costly and disruptive restoration work. 

 

Types of maintenance for flexible pavement's failure: 

 

Flexible pavements are comprised of asphalt or bituminous materials and are meant to be flexible enough to handle 

fluctuations in temperature and traffic load. Failures in flexible pavements can arise for a variety of causes, including 

bad construction, insufficient design, poor drainage, and environmental variables. To remedy these failures, many 

maintenance procedures may be used, including: 

 

• Crack sealing and filling: This entails sealing or filling fractures in the pavement surface to avoid water 

intrusion and subsequent damage from freeze-thaw cycles. 

• Patching: This entails resurfacing the damaged parts of pavement with fresh asphalt or bituminous materials. 

• Milling and resurfacing: The top layer of the pavement is removed and replaced with a new layer of asphalt 

or bituminous material. 

• Overlay: This entails laying down a fresh layer of asphalt or bituminous material on top of the old pavement. 

• Reconstruction: The whole pavement structure, including the base and sub base layers, must be removed 

and replaced. 

The approach used for maintenance will be determined by the size and severity of the breakdown, as well as other 

criteria such as traffic volume, climate, and available budget. 

II. LITERATURE RIVIEW 

Harshe.S & Ghatole.G et.al (2020):- Plastic garbage and its disposal are serious environmental issues that contribute 

to pollution and global warming. To increase the characteristics and resistance of bitumen mixes, plastic trash is 

added1. It may also be used to remove plastic and other surface flaws such as potholes, ruts, and so on. Plastic garbage 

includes polyethylene, polystyrene, and polypropylene. Plastic waste is crushed and coated as aggregate before being 

blended with hot bitumen and used as flooring. This not only strengthens the surface but also increases its durability. 

Titanium dioxide is used as a smoke absorber to absorb car emissions. In India's sweltering climate, advanced 

technology will be a blessing. It is both cost effective and ecologically beneficial. We investigated soil characteristics 

to consider in pavement design, pavement design, and the production of flexible surfaces and smoke absorbent 

polymers in this work. 

Menaria.Y & Sankhla.R et. al (2015): - The packaging of betel nuts, chocolate, chips, sachets, cold drink bottles, 

and all other types of plastic is a major environmental and economic issue. They use a lot of energy and other natural 

resources and harm the environment in a variety of ways. Due to its light weight, low cost, and durability, the use of 

plastic is a priority in manufacturing organisations, the construction sector, and transportation services for efficient 

handling and packing of things. Plastic cannot be prohibited since it relies heavily on natural resources such as paper 

and wood. It is a very hazardous compound composed of numerous chemical components that is not readily destroyed 

in the natural environment after usage. Polyethylene, polystyrene, and polypropylene are the three main types of plastic 

garbage. Temperatures in the range of 120 C - 160 C dictate the softening point of certain materials. They do not emit 

harmful gases when heated, but when sprayed upon hot aggregate at 160oC, softened polymers tend to create layers 

or coatings on the aggregate. The primary goal of this article is to examine the significance of plastics in terms of cost 

savings, greater strength, and durability when heated and coated entire (160°C) into homogenous air bubbles. 
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Dr Vasudevan.R et al.  (2007): - A bitumen-polymer combination outperformed regular asphalt as a binder. The 

compound has a high softening point, a low penetration value, and good ductility. 

 Singh.P & Kumar.A et.al (2020):- Plastic trash and disposal, such as chocolate bags, chips, sachets, cold drink 

bottles, and more, have severe environmental and economic consequences. These types of plastic consume massive 

quantities of energy and discharge it into the environment in a number of ways. As a result, the use of plastic in the 

transportation and packaging of things is a priority in manufacturing and construction enterprises, making them 

feasible due to their lightweight, economy, and durability. 

III. MATERIAL USED 

Material are used for maintenance the failure of flexible pavement:  

1. Aggregates 

2. Bitumen 

3. Waste plastics  

Aggregates: Aggregates are a necessary component of flexible pavements, which are often used for highways, parking 

lots, and other types of pavements that are subjected to high traffic loads. Flexible pavements are meant to spread 

traffic load across a broader area, minimising stress on the underlying layers and subgrade. 

Natural or crushed rocks, gravel, or sand are commonly utilised as aggregates in flexible pavements. The quality of 

the aggregates used in the pavement building process is crucial to the pavement's long-term performance. 

The following are some important elements to consider while selecting aggregates for flexible pavements:Aggregates 

are a fundamental component of flexible pavements, which are often used for highways, parking lots, and other forms 

of pavements that face high traffic loads. Flexible pavements are meant to spread traffic loads across a broader area, 

minimizing stress on the underlying layers and subgrade. 

Aggregates used in flexible pavements are generally natural or crushed rocks, gravel, or sand. The quality of the 

aggregates used in the pavement building process is crucial to the long-term function of the pavement. 

Some important things to consider while selecting aggregates for flexible pavements include: 

• Gradation: Aggregates should be well-graded to achieve a proper particle size distribution. This contributes 

to a more robust and homogenous surface that can withstand the effects of traffic loads. 

• Shape: The shape of the aggregate particles can have an impact on the performance of the pavement. Round, 

smooth particles produce a more stable pavement, but angular particles produce more roughness and noise. 

• Durability: Aggregates must be tough enough to withstand weathering and traffic stresses. Poor quality 

aggregates decay fast, resulting in pavement problems and expensive repairs. 

Bitumen: Asphalt is a type of material that is often used for paving roadways and waterproofing roofs. Bitumen is 

derived from crude oil by distillation, and its characteristics vary depending on the source and refining procedure. 

It is a very viscous substance, which implies it is thick and flow-resistant. As a result, it is an excellent choice for 

usage in construction, where it may be utilised to seal and waterproof surfaces. 

Bitumen's qualities can be improved by adding additional materials, such as polymers or rubber, to increase its 

durability and flexibility. Bitumen may also be recycled by reclaiming and reusing old material in new building 

projects. 
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While bitumen is a valuable building material, its production and usage can have detrimental environmental 

consequences, especially when produced from oil sands. The extraction process has the potential to destroy habitat, 

pollute water, and emit greenhouse gases. 

Waste Plastics: As an addition in bitumen, waste plastic can be employed in the maintenance of flexible pavement. 

Melting leftover plastic and combining it with bitumen results in polymer-modified bitumen (PMB). The PMB offers 

superior qualities to ordinary bitumen, including greater fracture resistance, durability, and binding ability. 

The utilization of waste plastic in PMB manufacturing helps to minimize the quantity of plastic waste that ends up in 

landfills and the environment, as well as the demand for virgin bitumen, a nonrenewable resource. According to 

research, adding waste plastic to bitumen can increase the performance of flexible pavement, particularly in locations 

with high traffic or adverse weather conditions. 

IV. MAINTENANCE OF FLEXIBLE PAVEMENT’S FAILURE BY USING WASTE PLASTIC 

The most serious threat to wildlife is the improper disposal of plastic garbage. "Plastic" refers to the substance it 

contains, which is made up of one or more high molecular weight organic polymers that are solid in their completed 

condition and may be moulded. Plastics are also extremely weather resistant. Because thermosets solidify irreversibly 

when heated, they offer exceptional durability and strength, making them ideal for use in construction. Several studies 

have been undertaken to assess whether the plastic that is being wasted may be profitably repurposed. According to 

the literature, plastic waste added to heated aggregates forms the so-called with a thin film of plastic over the aggregate 

and after mixing this aggregate with the binder. The use of plastic waste, such as Bitumen Additive, extends the life 

and smoothness of the surface. It is both cost effective and ecologically beneficial. When waste plastic is utilised in 

floor coverings, plastic shrinkage and drying shrinkage are decreased. 

The usage of plastic garbage boosts the asphalt surface's abrasion and slide resistance. Plastic walkways may be a 

preferable alternative in India because to the heat and humidity. Titanium Dioxide can be used to absorb smoke from 

automobiles. It also increases the plastic's mechanical characteristics, resulting in better strength and durability 

resistance. Using discarded plastic to maintain surfaces robust might be a cost-effective and long-term answer. Plastic 

garbage may be recycled by incorporating it into asphalt. This method includes heating and melting the plastic before 

mixing it with asphalt to create a modified asphalt mix. By raising and lowering the stiffness of the binder bitumen 

ages and enhances resistance to deformation and cracking, the use of waste resin in mineral asphalt mixes can improve 

pavement longevity. Plastic trash can also be utilised as a filler, reducing the amount of new raw material in the dough. 

Another purpose for your plastic trash on the utility floor is to make a plastic-based repair substance. This substance 

may be used to fix cracks or potholes in the pavement and is more durable than typical patching materials. Potholes 

and corrugation are the most typical roadway issues. 

Plastic pavement will be a better solution for addressing the aforementioned difficulties. Using discarded plastic in 

pavement repair can also be beneficial to the environment. It is possible to lessen the environmental impact of plastic 

trash by diverting it from landfills and employing it in construction materials. Furthermore, the usage of discarded 

plastic can minimize the requirement for virgin materials, which can aid in the conservation of natural resources. To 

avoid environmental impact, waste plastic must be handled and disposed of properly during the mixing process. 

Advantages of using waste plastic in maintenance of flexible pavement: 

The use of waste plastic in the repair of flexible pavement failure has various advantages, including: 

• Improved durability: The use of waste plastic in asphalt mixes can improve pavement longevity by 

increasing the stiffness of the binder, reducing ageing, and increasing resistance to deformation and cracking. 

• Cost-effective: The use of waste plastic in pavement maintenance can be a cost-effective option since it 

eliminates the requirement for virgin materials, which can result in cost savings. 
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• Environmental benefits: By removing discarded plastic from landfills and reusing it in building materials, 

pavement care may lessen the environmental effect of plastic waste. Furthermore, the usage of discarded 

plastic can minimize the requirement for virgin materials, which can aid in the conservation of natural 

resources. 

• Improved performance: By decreasing the creation of potholes, cracks, and other forms of pavement 

failure, the use of waste plastic in pavement maintenance can enhance pavement performance. 

• Longer lifespan: Pavements treated using waste plastic have been found to endure longer than conventional 

pavements. 

• Reduced maintenance: Pavements made from waste plastic require less upkeep, saving time and money in 

the long term. 

• Higher temperature resistance: Pavements changed with waste plastic have been demonstrated to be more 

temperature resistant, which can assist prevent rutting and other forms of deformation in hot weather. 

• Improved skid resistance: The use of waste plastic in asphalt mixes can improve the skid resistance of the 

pavement, hence improving the safety of vehicles and pedestrians. 

• Faster construction time: Pavements made from waste plastic may be built faster than standard pavements, 

saving time and reducing traffic interruptions. 

• Versatility: Waste plastic can be used in pavement repair on a variety of pavement types, including 

highways, municipal roads, parking lots, and airport runways. 

• Reduced carbon footprint: Pavements modified with waste plastic can assist lower the building industry's 

carbon footprint by employing recycled resources and minimising the requirement for new materials. 

• Increased public awareness: The use of discarded plastic in pavement maintenance can raise public 

knowledge about the advantages of recycling and sustainable building techniques, so promoting a more 

environmentally conscious society. 

• Improved ride quality: Proper flexible pavement care may improve ride quality and save vehicle wear and 

tear. 

• Increased safety: Maintaining flexible pavement on the road can improve road safety by lowering the 

chance of accidents caused by potholes, cracks, or other kinds of pavement failure. 

• Reduced congestion: Traffic interruptions caused by road closures or repairs can be reduced by maintaining 

flexible pavement, which can assist decrease congestion and enhance traffic flow. 

• Increased property values: Maintaining flexible pavement may improve the look of roadways and adjacent 

surroundings, thus increasing the value of local houses and businesses. 

• Enhanced sustainability: The lifespan of flexible pavement may be prolonged by properly maintaining it, 

which can help preserve natural resources and lessen the environmental effect of pavement development and 

maintenance. 

Overall, the use of waste plastic in pavement maintenance can give a number of benefits, including increased 

durability, cost-effectiveness, environmental benefits, greater performance, a longer lifespan, and decreased 

maintenance. 

V. CONCLUSION 

In conclusion, flexible pavement failure is a complicated issue that can be caused by a number of variables such as 

bad design, insufficient materials, poor building procedures, excessive traffic, and environmental concerns. Pavement 

collapse can result in safety problems, greater maintenance costs, and severe environmental and economic 

consequences. Preventing flexible pavement failure necessitates a complete approach that includes good design, 

material selection, quality building techniques, regular inspections, and timely maintenance and repair. Adopting 

sustainable and innovative solutions to manage pavement collapse concerns and reduce the negative repercussions on 

society and the environment is critical. 
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The use of waste plastic in pavement repair is a viable strategy for addressing pavement breakdown while also bringing 

environmental, economic, and social advantages. However, further study and development are required to adequately 

assess this approach's long-term efficacy and sustainability. 

To summarize, flexible pavement failure is a serious issue that necessitates a diversified strategy to mitigating its 

impact. We can assure the durability, safety, and lifespan of our roads while avoiding negative effects on society and 

the environment by implementing sustainable practices and creative solutions. 
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