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ABSTRACT:

The number of bottle containers, packing strips, and other things, is increasing rapidly. This results in different problems; the
quantity of trash plastic production grows. Which resulted in a slew of environmental issues. The garbage we produce now will
linger in the ecosystem for thousands of years, generating a variety of environmental problems. As a result, in the era of being highly
advanced in technologies, it is vital to properly utilize plastic trash waste with technological advancement in each industry, it is vital
to properly utilize plastic waste. A number of by-products are made from plastic garbage. Our present efforts are aimed at aiding in
the resolution of these difficulties. Plastic debris, such as plastic carry bags, glass, and regularly used trash plastic, can be utilized
to coat aggregate and then used for road building aids in the recycling of plastic garbage the organic matter can be turned into
manure and utilized when the plastic garbage is removed from municipal solid waste. In this paper we will go through the procedure
in detail as well as its successful applications.

INTRODUCTION:

The decomposition of diverse waste produced by various businesses is a big challenge. Because many of these materials aren’t
biodegradable, they damage the environment. For road construction aggregate, sand, bitumen, cement, and other material are utilized
in the construction of roads. Because natural resources are finite, their number is gradually dwindling in nature. On the other hand,
the expense of obtaining high-quality natural resources is too expensive. Experts are concerned about this and are investigating
alternate road-building materials, one of which being industrial waste. If these materials are correctly used in highway constructions,
disposal and pollution difficulties may be addressed to some extent. These non-disposal wastes have taken up a large area
surrounding factories across the countries due to a lack of other options. Given the requirement for large-scale usage of these non-
disposable wastes in India, it was deemed necessary to check this material and set criteria to make use of these non-disposable
wastes in roads construction, may reduce the cost of construction. The potential for waste material to be used in the construction of
low-volume highways in various sections across the country should be explored. It is necessary to set suitable requirements and
make efforts to maximize the use of non-disposal waste in various levels of the road surface.

For the construction of low-volume roads, post-construction pavement performance studies for these waste materials will be
conducted, which will have two advantages:

(@) It will assist in the removal of big trash dumps from valuable land.
(b) It will help safeguard the environment by preserving natural aggregate reserves.

They are handy, but they are not ecologically friendly because they are non-biodegradable. Hazardous waste is frequently disposed
of either landfilling or cremation. Plastic is a versatile material that begins as a friend to the average person but rapidly becomes a
source of environmental worry. Plastics' excellent binding properties in molten form have contributed to the development of a safe
waste plastic disposal solution. In hot regions, neat bitumen road surfaces can cause bleeding, and in cold climates, they can develop
cracks. They also have a lesser load bearing capability, and in present conditions, they can cause catastrophic damage owing to
increased axle load. Due to the rapid development of infrastructure it has been reported that the service life of bituminous surface
course has decreased by 7 8 years from 56 years ago to about 34 years compared to the average life expectancy of the lake (56 years)

India needs to upgrade its transport system to a higher standard in terms of length and quality

This research focuses on the use of waste in hot bitumen compounds to improve road performance, protect the environment, and
provide affordable road tar, which is made from a combination of thermoplastic polymers and adhesive plastic from byproducts,
organic polycarbonate, and any other appropriate elastomer containing bitumen.
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LITERATURE REVIEW:

As per Prof. C.E.G incorporating 8.0 percent treated plastic to the mix to generate modified bitumen decreases bitumen by 0.4
percent in weight, resulting in 9.6 kilograms bitumen per cubic meter (m3) of BC mix. Modified bitumen improves the stability,
strength, and durability of bituminous-concrete mixtures, among other things.

The polymer bitumen blend, according to Dr. R. Vasudevan, is a better binder than regular bitumen. The mix has a reduced
Penetration value and a greater Softening point with sufficient ductility. When it comes to road construction, It has the ability to
endure higher temperatures and loads.. To minimize porosity, moisture absorption, and improve soundness, plastics are coated. The
coated-polymer aggregate bitumen blend is a better material for road construction in terms of flexibility because it has a higher
Marshall stability value and an adequate marshal coefficient. As a result, one of the most efficient methods to get rid of waste
plastics is to use it for flexible pavement. Plastic bags on the street may help in several ways, including making waste disposal
easier, improving road conditions, and reducing pollutants. Accordingly to V.S.Punith (2001), This research yielded some positive
findings, indicating that bituminous road pavement combinations may be improved. Plastic garbage (polyethylene bags) softens at
roughly 130°C when heated. There really is no gases evolved in the ambient temperature range of 130-180°C, according to a
thermogravimetric experiment. Loosened plastics have a proclivity for sticking together. As a result, it might be utilized as a binders
in roadwork.

Sundaram and Rojasay (*°%) designed and tested polymer-bitumen blends of various compositions to determine the best successful
blending procedure for integrating plastic pollution into bitumen for road paving. As per S.S. Verma (%%), plastics will boost
bitumen's melting point. This technology not only enhanced road building, but it also increases lifespan of the road.

A polymer bitumen blend, as per Dr. R. Vasudevan and S. Rajasekaran (2007), is a better binder than pure bitumen. The mix has a
greater Melting temperature and a low Penetration value when it has enough ductility.

The mix prepared using modifiers, as per MoD Imtiaz (2002), has the following characteristics: - Stimulates the development to
deformations at higher temperatures. Sabina et al. (2001) analyzed the effectiveness of standard bitumen concrete mixtures (made
with 60/70 penetration grade bitumen) and bitumen concrete mixtures including plastic/polymer (PP) to ordinary bituminous
concrete mixes (manufactured with 60/70 penetration grade bitumen) (8 and 15 percent by weight of bitumen). Plastic modified
bituminous concrete mixes improved Marshall stability, sustained consistency, strength properties, and rut depth.

Use of waste plastics in asphalt concrete mixes has been found to improve the mix’s properties while simultaneously addressing
disposal difficulties, according to CRRI's laboratory study. The results revealed that the strength qualities were enhanced when
compared to a usual mix. As a consequence, the lifespan of waste plastic pavement surface is expected to be much greater than that
of typical bituminous mixes.

METHODOLOGY:

At Rs 5-6 per kg, plastic wastes are taken from roadways, garbage, dumping-sites, and compost facilities, as well as rag-pickers and
waste-buyers. Household plastic, such as empty milk bags and waste-plastic bag, was also collected for the project's work. The
collected plastic waste was separated according to thickness requirements. For the next step, polyethylene with a micron size of 60
microns or less is usually utilized. At higher temperatures (150°c-180°c), small sized plastic is easily mixed in the binder. The plastic
fragments were sieved via 4.75mm sieve before being collected in 2.36mm sieve. To begin, Bitumen was melted at a temperature
of about 150°c-180°c. Pieces were gently put into the heated bitumen, which was around 150-180°C. For around 20-30 minutes, the
mixture was manually mixed. During that time, the temperature was maintained at around 160-170°C. Penetration, ductility, flash
point, and fire point tests, as well as stripping, ring and ball tests, and Marshall Stability value tests, were carried out using polymer-
bitumen mixes of various compositions.

RESULTS:

The mixture is more water resistant. This might be owing to the modified-bitumen mix's binding characteristics. By adding waste
plastic to the binder, the surface tension was increased (bitumen). As the amount of wasted plastic increases, so does the softening
point. The chemical nature of both the plastics utilized may have an impact on the softening point. Because the softening point has
increased with in summer, there will be less bleeding. When it rains, bleeding provides slippery conditions, but when it doesn't,
bleeding causes more friction for driving autos. Both bad scenarios are considerably reduced when polymer and bitumen are
combined.
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Bitumen Content
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5.0%

5.5%
6.0 %

Bitumen Content

Stability (KN)
Unmodified bitumen
16.92

18.07

18.96

19.01

Flow (mm)

Unmodified bitumen

Modified bitumen with 10% plastic

20.27
21.16

22.41
20.90

Modified bitumen (10% plastic)

4.5% 3.98 4.23

5.0% 4.34 4.93

5.5% 4.56 5.35

6.0% 5.51 5.76
Results

S.no Experiment performed Unmodified bitumen Modified bitumen (10% waste plastic

replaced)

01 Penetration Test 70mm 67mm

02 Ductility Test 93mm 64mm

03 Flash-point 233°centigrade 261°centigrade

04 Fire-point 249°centigrade 292°centigrade

05 Stripping value Test 0.6% 0.0%

06 Softening point Test Temp (°C) time(sec) Temp (°C) Time (sec)
51 334 61 550

Bitumen (pure) and modified bitumen are compared (10 percent plastic waste)

Materials

Coarse aggregate
Binder (Bitumen)

Waste plastic

Unit

Ton
Ton

Ton

Total cost of material

Price/unit For controlled mix
quantity amount (Rs)
600 548.04 328848
35000 31.78 1112300
6000
1441148

Total reduction in cost of material = 8.09%
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For modified
(Plastic mixed)

quantity amount (Rs)
495.66 297396
28.85 1009750
2.885 17310
1324456
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SIGNIFICANCE:

The polymer bitumen blend outperforms ordinary bitumen as a binder. The blend has a higher Softening Point and a lower
Penetration Value due to its ductility. When used in road construction, it can withstand greater temperatures. As a result, it performs
well in hotter climates. It has a lower Penetration Value. As a result, its load-bearing capacity has increased. There is no Stripping
Value in the aggregate mix. As a result, it is resistant to water's impacts. Marshall's Stability Value is excellent. Depending on the
amount of polymer utilized, the amount of bituminous needed can be lowered. It's also a wise financial decision. There isn't even a
trace of toxic gas. Debris will not long be a difficulty to dispose of. The polymer's adhesive capabilities also contribute to the mastic
flooring's strength. With the rising usage of waste plastics on the road, burying plastic garbage without triggering disposal concerns
has become easier. Mastic flooring's strength is additionally bolstered by the polymer's binding characteristics. Because of the
extensive usage of waste plastics on the road, burying plastic debris without producing a disposal problem has become quite simple.

CONCLUSION:

e  The characteristics of bitumen are changed when waste plastic is added.

e  On comparison with standard results, the plastic mixed bitumen performs well.

e  The ideal percentage of waste plastic to be utilized is between 5% and 10%.

e In warmer weather, problems such as bleeding are less likely.

e  Plastic can absorb sound, which aids in the reduction of noise pollution caused by excessive traffic.

e Asaresult, waste plastics can be put to good use, enhancing the standard and performance of the roads.
e  The total cost of project is reduced by 8.09 percent.
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