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Abstract 
Polymer waste, also known as plastic waste, has become a significant environmental issue in recent 

years. The increased production and consumption of plastics have outpaced our capacity to manage and 

recycle them effectively, leading to a global crisis that demands immediate action. Polymer modified 

asphalt (PMA) has been increasingly used in flexible pavements due to its enhanced properties 

compared to traditional asphalt. Polymers increase the elasticity and flexibility of the pavement, 

allowing it to better withstand heavy traffic loads and temperature fluctuations. By using PMA, the life 

cycle of the pavement is extended, reducing the need for frequent resurfacing and reconstruction. PMB 

is a mixture of bitumen and polymers that improve its elasticity, adhesion, and durability. The higher 

the Marshall Stability value, the stronger and more durable the road will be. PMB is increasingly being 

used in road construction projects to improve the longevity and performance of roads. 
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Introduction 

CRMB, NRMB, SBS, EVA, and bitumen are all materials commonly used in road 

construction. CRMB stands for Crumb Rubber Modified Bitumen, which is a type of 

bitumen modified with crumb rubber to improve its performance and durability. NRMB, on 

the other hand, stands for Natural Rubber Modified Bitumen, which is another type of 

modified bitumen made from natural rubber. SBS and EVA are both polymer-modified 

bitumen, with SBS referring to Styrene-Butadiene-Styrene and EVA referring to Ethylene-

Vinyl Acetate. This modified bitumen offers better adhesion, flexibility, and resistance to 

cracking compared to conventional bitumen, making them popular choices for road 

construction. 

When modified bitumen are mixed with aggregates, they form asphalt concrete, which is 

commonly used as the top layer of roads. Bitumen, which is a sticky, black, and highly 

viscous liquid, serves as the binding agent that holds the aggregates together. This mixture is 

then laid and compacted to create a smooth, durable, and long-lasting surface for vehicles to 

travel on. Roads constructed using these materials are able to withstand heavy traffic, harsh 

weather conditions, and daily wear and tear, ensuring safe and efficient transportation for 

people and goods. With advancements in technology and materials, the construction of roads 

has become more sophisticated and sustainable, leading to the development of high-quality 

transportation networks that benefit society as a whole. Bitumen is a common binder used in 

road construction and maintenance. Virgin bitumen is the basic form of bitumen derived 

from the refining of petroleum. It is widely used as a binder in asphalt mixtures due to its 

ability to provide good waterproofing and flexible properties. However, virgin bitumen alone 

may not provide sufficient durability and resistance to deformation under heavy traffic loads. 

This has led to the development of polymer modified bitumen (PMB), which is produced by 

blending virgin bitumen with polymer additives. PMB offers improved performance in terms 

of fatigue resistance, rutting resistance, and overall durability, making it a preferred choice 

for high-traffic roads and highways. 

Another type of bitumen commonly used in road construction is stone mastic asphalt (SMA), 

which is a mixture of coarse aggregate, fine aggregate, filler, and a high content of virgin 

bitumen. SMA offers excellent resistance to rutting and fatigue, making it suitable for heavy 

traffic conditions. Dense bitumen macadam (DBM) is another type of bitumen mixture that 

consists of crushed rock or gravel bound together with bitumen. It is commonly used as a 

base or binder course in road construction to provide structural support and resistance to 

deformation. Overall, the use of different types of bitumen such as virgin bitumen, polymer 

modified bitumen, SDBM, and DBM plays a crucial role in ensuring the durability, safety,  
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and efficiency of road infrastructure. 

 

Objective 

The objective of of the study of using PMB in road 

construction is to improve the properties of the bitumen, 

making it more resistant to deformation, cracking, and 

aging. By adding polymers to bitumen, the resulting PMB 

has enhanced elasticity, durability, and resistance to high 

and low temperatures. These improvements lead to a longer 

service life of the road, reducing maintenance costs and 

increasing the safety and efficiency of the transportation 

system. 

The stability of roads is a crucial factor in ensuring the 

safety and longevity of transportation infrastructure. PMB 

plays a significant role in improving the stability of roads by 

providing enhanced resistance to rutting, cracking, and 

fatigue. The increased elasticity of PMB helps to distribute 

the loading stresses more effectively, reducing the risk of 

deformations and failures. 

 

Methodology and Design 

The incorporation of polymer into bitumen improves its 

properties, making it more elastic and durable, especially 

under high traffic and varying weather conditions. PMB can 

provide significant benefits in terms of longer pavement life, 

reduced maintenance costs, and improved skid resistance. 

The methodology for producing PMB may vary depending 

on the specific requirements of the project, such as the type 

and amount of polymer used, blending techniques, and 

quality control measures. Overall, the use of polymer 

modified bitumen represents an innovative approach to 

enhancing the performance and longevity of asphalt 

pavements, ultimately contributing to safer and more 

sustainable road infrastructure. 

 

 
 

Fig 1: Polymer Modified Bitumen 
 

When a polymer is added to regular bitumen, it becomes 

more elastomeric, which provides it with additional 

elasticity. The polymer that is added is styrene butadiene 

styrene (SBS), which acts as a binder modification agent. 

The primary objective of SBS polymer modified bitumen is 

to provide extra life to pavement, roads and construction 

designs. Some of the qualities exhibited by PMB are: 

 Higher rigidity. 

 Increased resistance to deformation. 

 Increased resistance to cracks and stripping. 

 Better water resistance properties. 

 High durability. 

 

Advantage of using polymer modified bitumen 

 Stronger road with increased Marshall Stability value 

and greater Rigidity. 

 Better resistant towards rainwater and water stagnation. 

 No stripping and no potholes. 

 Better resistance to permanent deformation. 

 Reduction in pores in aggregate and hence less rutting 

and ravelling. 

 Much higher durability. 
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Fig 2: Consistency and temperature variation of PMB 
 

Types of polymer modified bitumen 

 
Table 1: Types of polymer in bitumen 

 

Type Generic Examples 

Filler Mineral filler 

Extender Sulfur 

Plastic 

Polyethylene/polypropylene 

Ethylene acrylate copolymer 

Ethyl-vinyl-acetate (EVA) 

Polyvinyl chloride (PVC) 

Ethylene propylene or EPDM 

Polyolefin 

Rubber-Plastic Combinations Blends of rubber and plastic 

Fiber 

Natural: 

Asbestos 

Rock wool 

Manufactured: 

Polypropylene 

Polyester 

Fiberglass 

Mineral 

Cellulose 

 

Conclusion 

In conclusion, polymer-modified bitumen is an innovative 

material that has shown great promise in improving the 

strength and stability of asphalt pavements. By 

incorporating polymers into the bitumen mixture, the 

resulting material is able to resist deformation and cracking 

caused by traffic loads and environmental factors. This 

enhanced durability ultimately leads to longer-lasting 

pavements with reduced maintenance costs over time. 

The increased strength and stability provided by polymer-

modified bitumen also offer benefits beyond just pavement 

performance. Infrastructure such as roads and highways 

play a vital role in economic development and societal well-

being, and by utilizing advanced materials like polymer-

modified bitumen, we can ensure that our roadways 

continue to provide safe and reliable transportation for years 

to come. As research and development in this field continue 

to advance, the potential for even further improvements in 

pavement performance is immense, highlighting the 

importance of continued investment in materials science and 

engineering. 
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