
Webology, Volume 18, Number 4, 2021 

ISSN: 1735-188X 

DOI: 10.29121/WEB/V18I4/116 

 

 

2163                                                                    http://www.webology.org 

 

WASTE POLYTHENE USAGE IN BITUMINOUS FLY 

ASH MIXES FOR HIGHWAYS 

 
Sanjeev Kumar

1
, Ajay Kumar Singh

2
 

 
1
Department of Civil Engineering, Graphic Era Deemed to be University, Dehradun, 

Uttarakhand India 
2
Department of Civil Engineering, Graphic Era Hill University, Uttarakhand India                                                                                                            

 

ABSTRACT 

Sustainability is a top priority worldwide, and in order to reduce the environmental effect, using 

waste materials in road construction is being pushed more and more. To assess their feasibility for 

the design, construction, and maintenance of these pavements, numerous new materials and 

procedures were created expressly for the highway infrastructure. One of them is polythene. Taking 

into account the environment, there is significant environmental pollution as a result of the 

increasing usage of Polythenes in daily operations. Polythene materials, like carry bags and food 

covers, are increasingly used on a daily basis. Due to the fact that polythenes are not biodegradable, 

it is imperative that used polythene be used in an environmentally friendly manner. This study's 

main objective is to make use of cheap, easily available waste polythene that is practical to use. 

Polythene in the sub-base course of the pavement will provide it strength and be both economical 

and environmentally friendly. 
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INTRODUCTION 

There are several applications for bituminous binders in civil engineering, which are mostly used in 

the paving industry. [1-4] There are several levels to the pavement. The two main elements of 

bituminous fly ash (BC) mix are bitumen and aggregate. All hard surfaced pavements come into one 

of two categories: Flexible Pavement or Rigid Pavement. [5-9 A road surface or pavement is 

considered "flexible" if the top layer is constructed of bitumen material since the entire road surface 

can flex or flex as a result of heavy traffic loads. When subjected to heavy loads, flexible pavements 

typically display structural behaviour that is somewhat flexible and has poor flexural strength. The 

surface deformation of the bottom layers is reflected in these pavement layers. 

 

[10-12] Surfaces created using Fly ash mix rather of bitumen are called to as "rigid" surfaces 

because the entire pavement structure cannot flex or deflect as a result of traffic pressures. Due to 

the high elastic modulus of PCC, these pavement types are noticeably stiffer than flexible 

pavements. RCC offers the potential to completely eliminate or significantly reduce joints in rigid 

sidewalks. 
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Modification of BC by Polymers 
The majority of bituminous binders utilized in elastic road paving have viscoelastic qualities that 

rely on their chemical make-up. We must consider alternative methods for enhancing the pavement's 

quality and characteristics by implementing some needed adjustments that will satisfy both the 

power and the economic considerations in light of today's steadily increasing high traffic intensity in 

terms of marketing vehicles and the notable variability in seasonal and daily temperatures. To meet 

the needs of the moment, bitumen may also be altered by adding various additives. The polymers 

are one of these additives. The efficiency of bituminous mix pavements is significantly impacted by 

the constant rise in wheel loads, tyre pressure, changes in climate patterns, and daily wear and tear. 

Therefore, any enhancement of the pavement's characteristics is crucial given the current situation. 

 

ROLE OF POLYMER IN PAVEMENT  
A solution to the issues brought on by the quick rise in wheel loads and alteration in climate patterns 

is the alteration of BC with the synthetic polymer binder. One method for reducing rutting, 

improving fatigue life, and preventing thermal cracking in pavement is polymer alteration. When 

combined or blended with the polymer, asphalt creates a multiphase solution that is rich in 

asphaltenes but is not taken by the polymer. By creating a more intricate internal structure, this 

makes the combination viscous.  

 

 
 

Current State Of Active Studies 

4.1 Development Of Mix Design Ideas  
The practise of employing bitumen in pavements was initially utilised on country roads in 1900 to 

slow the rapid removal of tiny particles like dust from WBM, which was brought on by the rapid 

proliferation of automobiles. Heavy oils were initially employed as a dust palliative. The 

Hveemstabilometer was created in 1927 by FransisHveem, a project engineer for the CDHs. He 

made the decision to measure a number of combination parameters because he lacked the prior 

knowledge required to calculate the necessary mix based only on colour. In order to determine the 

ideal quantity, he chose to apply the surface morphology calculation method, that was already in use 

at the time for the cement Fly ash design mix. He was then able to determine the actual amount of 

bitumen needed. 

 

Brandon Marshall Marshall Testing Machine was invented immediately before WW II. It was 

implemented by the US Army Corps of Engineers in the 1930s, and changes were made in the 1940s 

and 1950s. 

http://www.webology.org/


Webology, Volume 18, Number 4, 2021 

ISSN: 1735-188X 

DOI: 10.29121/WEB/V18I4/116 

 

 

2165                                                                    http://www.webology.org 

According to Denning and Carswell's 1981 assessment, fly ash increases the asphalt's resistance to 

irreversible deformation. utilising binders converted to polyethylene at high temperatures. When 

compared to untreated asphalt mix, This  showed that crumb rubber modified mix had better 

stripping characteristics. This investigated the aggregates' flexural fatigue life when fly ash was 

amended by 3% crumb rubber. According to Goodrich (1998), compared to unmodified asphalt, 

polymer-modified mixtures significantly improve fatigue life and creep qualities. 

 

According to the IRCSSP: 53 (2002), using modified bitumen for surfacing can prolong the time 

between renewals by 50% when compared to using unmodified bitumen. 

 

This study looked for novel ways to make polythene modified bitumen more resistant to low 

temperatures and stable during storage. After comparing dry and wet mix,  came to the conclusion 

that dry technique is more advantageous and cost-effective for construction when it comes to 

flexible pavements. 

 

This validates the chemical incorporation of polyethylene as asphalt modifiers. This is according to 

the results of rheological tests used in their study. Economic value is increased because this recycled 

material is less expensive and simpler to source than bitumen, which also extends the lifespan and 

performance of the road. Their research leads to the conclusion that using recycled PET-modified 

asphalt offers greater benefits than using regular asphalt, particularly in terms of permanent 

deformation. 

 

CONCLUSION 
After reviewing numerous studies, the authors of this study come to the conclusion that waste 

polythene can be utilised for good as it might cause problems if not handled properly. As a result, it 

is essential to collect various waste plastics and use them in bituminous mixtures. 
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