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 The paper deals with the use of waste materials, a combination of plastic waste and fly ash in bituminous pavement. Today 

our environment & living beings encountered problems due to wastes that are hazardous and non-biodegradable present in large 

quantities on earth. For example, plastics waste, fly ash, electronic waste, tyers, etc. This Paper attempt to solve the problem of 

pollution by using these wastes in a proper manner. Plastic and mineral filler materials are readily available waste materials. By 

virtue of their useful characteristics, they can be used on bituminous pavement. Plastic is responsible for enhancing the properties 

and strength of bituminous roads and at the same time will solve the environmental problems related to its disposal as well. Fly 

ash is finely divided residue that results from the combustion of ground or powdered coal and is transported from the combustion 

chamber by exhaust gases. It can be used as an economical mineral filler in the bituminous pavement. In addition, it will be the 

solution of plastics waste and fly ash disposal & various defects in pavement viz, potholes, corrugation, ruts.  
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1. INTRODUCTION 

Disposal of various types of waste in different places 

from various sources has been a matter of concern for a 

long time. These waste materials cause different types of 

pollution which are to the environment and living 

beings. This waste material is present for a long-term 

time in the environment we also called them 

non-biodegradable materials. Plastics are a wide range of 

synthetic or semi-synthetic materials that use polymers 

as the main ingredient. Plastics are produced from oil 

that is considered a non-renewable resource. Because 

plastic has insolubility for about 300 years in nature, it is 

considered a sustainable waste and environmental 

pollutant. So, reusing or recycling it can be effective in 

the mitigation of environmental impact relating to it. It 

has been proven that the use of plastic waste as 

innovative materials for road construction can be a 

proper solution for the replacement of conventional 

material. And about flyer material fly ash is a fine gray 

powder consisting mostly of spherical, glassy particles 

that are produced as a byproduct in coal-fired power 

stations. In addition to leaching, fly ash toxins can travel 

through the environment as a result of erosion, runoff, or 

through the air as fine dust. Fly ash is left behind when 

coal is burnt. Coal-fired power plants are the biggest 

sources of fly ash, which contains toxic chemicals such as 
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arsenic, barium, cadmium, nickel-lead, among others. 

These cause cancer, lung and heart ailments, neurological 

damage, and contribute to premature mortality. The use 

of this material for bituminous road pavement has been 

considered not only for improving properties of the 

bituminous mix but also increases the strength and 

durability of the road, solving environmental problems. 

 

2. MATERIAL USED 

2.1 Bitumen: Bitumen, also known as asphalt is a 

substance produced through the distillation of crude oil 

that is known for its waterproofing and adhesive 

properties. Bitumen plays a significant role in the road 

construction industry. It has to bond aggregates together 

in road pavement. It can also make the road surface 

impermeable to rain and snow. This is an asphalt mixture 

of aggregate that is heated in an asphalt plant at certain 

temperatures. 

 

2.2 Aggregate: Aggregate is a collective term for the 

mineral materials such as sand, grand, and crushed stone 

that are used with a binding medium (such as water, 

bitumen, Portland cement, lime, etc.) to form compound 

material (such as bituminous concrete and Portland 

cement concrete). By volume, aggregate generally 

accounts for 92 to 96 percent of bituminous concrete and 

about 70 to 80 percent cement concrete. Aggregate is also 

used for base and sub-base courses for both flexible and 

rigid pavements. 

 

2.3 Plastic Waste: In India, 330 million people depend on 

plastic bags. India ranks 3rd in the world in the 

consumption of plastics. It is found that shredded plastic 

waste of the size 2-8mm may be incorporated 

conveniently in bituminous mixes pavement for road 

construction. The optimum dose is around 0.4-0.5% by 

weight of bituminous mixes & 6-8 % by weight of 

bitumen. Bituminous Concrete (BC) is composite 

material mostly used in construction projects like road 

surfacing, airports, parking lots, etc. It consists of asphalt 

or bitumen (used as a binder) and mineral aggregate 

which is mixed together & laid down in layers then 

compacted. It is one of the polymers were used to 

investigate the potential prospects to enhance asphalt 

mixture properties. The role of waste plastic in the mix 

was studied for various engineering properties by 

preparing Marshall samples of bituminous concrete with 

and without polymer. Plastic is one of the most 

disposable materials in the modern world. It makes up 

much of the street-side litter in urban and rural areas. It is 

rapidly filling up landfills as choking water bodies. 

Plastic bottles make up approximately 11% of the content 

of landfills, causing serious environmental consequences. 

 

2.2.1 Types of plastic waste used: 

 HDPE (High-density Polythene): It is majorly used 

for making industrially based containers that are 

used for storing corrosive chemicals and solutions.  

 LDPE (Low-density Polythene): It is used for 

making pharmaceutical bottles, buckets, carry bags, 

etc. 

 PP (Polypropylene): It is widely used for making 

water pipes, battery cases, etc. 

 PS (Polystyrene): It is used for making kitchen 

utensils, measuring cups, etc. 

 

2.3 Fly ash: Fly ash is a finely divided residue that results 

from the combustion of pulverized coal and is 

transported from the combustion chamber by exhaust 

gases. Fly ash is produced by coal-fired electric and 

steam-generating plants. The unique spherical shape and 

particle size distribution of fly ash make it a good mineral 

filler in hot mix asphalt applications and improve the 

fluidity of flowable fill and grout and increased the 

density of bituminous pavement. 

 

Classification of Fly Ash 

 

 Class F Fly ash: The burning of harder, older 

anthracite, and bituminous coal typically produce 

Class F fly ash. This fly ash is pozzolanic in nature 

and consists of 20% lime (CaO).  

  C Fly ash: The produced from the burning of 

younger lignite or sub-Bituminous coal in addition 

to having pozzolanic properties also has some 

self-cementing properties. Class C fly ash generally 

contains more than 20% lime (CaO). 

 

3. LITERATURE REVIEW 

 N. Pramukh et al.(2020) [1] describes to utilize the 

waste materials i.e. PET wastes for mass scale utilization 

such as in highway construction in an environmentally 

safe manner. They observed that the Marshal Stability 

value is maximum at 5% of bitumen for PET modified 
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bitumen and It is observed that it gives good results at 

8% and 10 % of PET modified bitumen for PET. 

 AbdalrhmanMilad et al.(2020) [2] presents a brief 

discussion of the asphalt mixtures modified with waste 

material, and the recycled materials used as a modifier in 

the asphalt mixture. The present paper summarises the 

use of crumb rubber, crushed concrete, steel slag, glass 

fibre and plastic waste in asphalt mixtures. 

 Arthur Daniel Limantara et al. (2019) [3] describes  to 

provide a comparison of several types of materials such 

as Bioasphalt, Coconut Shell Distillation, and Plastic 

Waste to reduce the use of asphalt in terms of 

construction, economic and legal aspects so that it can 

serve as a guide for evaluation. Bioasphalt from algae can 

be used as a substitute for asphalt or used to reduce, 

while the Distillation of Coconut Shells and Plastic Waste 

can only be used to reduce the use of asphalt from 

petroleum. The future expectation of all road 

infrastructure development in Indonesia has a good 

green road rank. 

GhulamsakhiAzizi et al. (2018) [4]  describes about 

waste plastic, waste rubber and fly ash has been used in 

bituminous mixes and their optimum content 

percentages are determined. Powder form of waste 

plastic and waste rubber amount has been used, and the 

quantity of bitumen has been reduced by that much 

amount. The results show that a mix of 5% each of waste 

plastic and waste rubber (by weight of bitumen) and 

4.5% of bitumen in the total mix was found as an 

optimum percentage by weight of total mix, with 1% fly 

ash as a filler material to control the flow value. 

Utibe J. Nkanga et al. (2017) [5] describes about 

volumetric and mechanical properties of asphalt concrete 

mixtures revealed thatcement and/or fly ash imparted 

different enhancements to mixtures. It is concluded that 

the filler interacted with other constituent materials in 

the asphalt concrete mixture contributes to the mixture’s 

performance. 

R. Manju et al. (2017) [6] discussed about the soil 

properties to be considered in design of pavement, 

pavement design, process of construction flexible and 

plastic-smoke absorbent pavement.The use of smoke 

absorbent material (titanium di-oxide) by 10% of polymer 

content can reduce the vehicular pollution. 

Brajesh Mishra et al. (2017) [7] paper deals with the 

use of fly ash in combination with plastic waste in the 

Bituminous Concrete mixes of flexible pavement. Test 

specimen were prepared using different percentages of 

plastic content ranging from 0.2% to 1.0% with an 

increment of 0.2% by weight of total mix. Test results 

showed that the optimum plastic content comes out to 

0.8% by weight of total mix and the optimum bitumen 

content for fly ash as filler was 5.2% and fly ash-plastic 

composite was 5.3%. Samples were prepared using 

optimum plastic content (0.8%) and optimum bitumen 

content by weight of total mix.  

SuchedLikitlersuang et al.(2016)[8] describes field 

observation and laboratory tests were conducted to 

investigate seasonal variation of thermal-induced strain 

in flexible pavement. 

Pratiksha Singh Rajput et al. (2016) [9] describes the 

use of waste plastic as a modifier for semi dense 

bituminous concrete. In this study the shredded plastic 

waste is mixed in hot aggregate and the plastic modified 

mix is prepared using 6%,8%,10%,12%, and 14%plastic 

by weight of bitumen .it has been found that the Marshall 

stability value is maximum when 12% plastic waste is 

added to the mix. 

Mahesh M. Barad (2015) [10] describes about 

Polymer Modified Bitumen is used due to its better 

performance. But in the case of higher percentage of 

polymer bitumen blend, the blend is a more polymer 

dispersion in bitumen, which get separated on cooling. 

This may affect the properties and quality of the blend 

and also the road laid using such blend. 

S.D. Katara et al.(2014) [11] describes about the study 

on the use of fly ash reveals that the Marshal Stability 

value, which is the strength parameter of Bituminous, 

has shown increasing trend and the maximum values 

have increased by about 25 % by addition of FLY ASH. 

The density of the mix has also increased in the cases of 

fly ash when compared with 60/70 grade bitumen. 

Bhagirathi K.P et al. (2014) [12] describes the use of 

autoclaved medical plastic waste in the form of shredded 

syringes in road construction is tested. The main 

objective of the study was to investigate the performance 

of the bituminous mix modified with bio-medical plastic 

waste and to compare it with the normal mix. 

AakashDwivedi et al. (2014) [13] describes the 

potential applications for coal fly ash as a raw material: as 

a soil amelioration agent in agriculture, use, in highway 

embankments, in construction of bricks, as an aggregate 

material in Portland cement, filling of low lying areas etc 

in the manufacture of glass and ceramics, in the 
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production of zeolites, in the formation of mesoporous 

materials, in the synthesis of geopolymers, for use as 

catalysts and catalyst supports, as an adsorbent for gases 

and waste water processes, and for the extraction of 

metals. Thus fly ash management is a cause of concern 

for the future. This article attempts to highlight the 

management of fly ash to make use of this solid waste, in 

order to save our environment. 

Prasad. B et al. (2013) [14] studied about  various 

proportion of Polymetric materials (5%,10% and 15%) 

blended with bituminous mix were characterized. 

Strength and Performance of bitumen/ Plastic blend were 

tested through Marshall Stability Test , Extraction Test , 

Sieve analysis, Water absorption test and Bulk density 

test. 

Tera Sen et al.(2010) [15] describes about review of 

various Industrial wastes for use in the construction of 

highway has been discussed in this paper. The waste 

materials are fly ash, blast furnace slag, cement kiln dust 

and phosphogypsum which are the industrial wastes 

posing problems in the disposal and being deposited 

near the industries in the state of Orissa. 

 

4. METHODOLOGY 

1. Collecting Material and Processing on Plastic Waste 

(i.e. Cleaning and Shredding). 

2. Testing on Material. 

3. Mixing Process 

a. Firstly Plastic mix with Hot Aggregate. 

b. Mix added to Molten Bitumen with fly ash. 

c. Dry Process after Shredding. 

4. Testing on Prepared Mix. 

5. Comparing Results. 

 

5. CONCLUSION 

 Fly ash can be used as filler in the bituminous 

pavement. Properties of bituminous pavement can be 

further improved by coating fly ash with plastic 

waste. 

 Plastic waste composite reduced rutting in 

bituminous pavement during wheel track testing. 

 Composite improved creep modulus and creep 

recovery in the bituminous pavement. 

 Used plastic waste enhance the properties and 

strength of the bituminous pavement. 

 The use of plastic mix will reduce the bitumen 

content by 10% and increase the strength and 

performance of the road.  

 The use of smoke absorbent material (titanium 

di-oxide) by 10% of polymer content can reduce 

vehicular pollution.  

 It is an eco-friendly technology. 
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