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ABSTRACT

Disposal of plastic waste in the environment is considered to be a big problem because it is very low in
biodegradability and its presence is large. Chocolate, chocolate, chips, handbags, cold drink bottles and
other plastic packaging can cause major environmental and economic problems. They consume a lot of
energy and other natural resources and exhaust the environment in various ways. In recent years, the use of
industrial waste to replace a part of conventional concrete aggregate is being studied. Most of Indian plastic
recycling occurred. Up to 60% of industrial and municipal plastic waste is recycled and available from
various sources. The Indians release large quantities of plastic waste with enormous economic value.
Therefore, the recycling of plastic waste plays an important role in job creation. The "Maale" village located
in the Pune district proposes a 2.8 kilometer road suggestion to use the asphalt blend. Building asphalt
mixed plastic roads in the village can reduce the plastic waste generated in the village. The adhesion
properties of bitumen can be changed by mixing with plastic waste. It can be used for building purposes. In
this paper, we propose construction of asphalt mixed plastic roads addressing the problem of non-
biodegradable waste in Pune's "MAALE" village.
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1.INTRODUCTION

Disposal of waste plastic consumer bags from the domestic has become a major problem to the agencies

in the town and cities. The waste plastic bags available in the domestic waste mainly consist of low
density polyethylene (LDPE). Plastic bags dumped in the dustbins find their way into the drainage system
and clog them. Often, the severe burnt along the road side, which produces fumes causing air pollution.
Industrial wastes from polypropylene (PP) and polyethylene terephthalate (PET) were studied as
alternative replacements of a part of the conventional aggregates of concrete. Five replacement levels
10%, 20%, 30%, 40% & 50% by volume of aggregates were used for the preparation of the concretes.

India plastic processing has been carried out on a large scale. Up to 60% of industrial and municipal plastic
waste comes from a variety of sources. Indian mass production of plastic waste, with great economic value,
so the recovery of plastic waste plays an important role in employment. This helps the country's economic
development. The construction industry in India has created many job opportunities that constitute the
majority of our capital expenditures for our five-year plan.

2.LITERATURE REVIEW

Fransis Hveem (1942) “Optimum quantity of bitumen inroads” was a design engineer for the California
Highway, and in 1927 developed the Hveemsta bilometer. He did not have previous experience of judging
and the need to mix colors, so he decided to measure various mixing parameters to find the best bitumen
(Vallerga and Lovering 1985). He used the concept of calculating the surface area (cement-concrete mixes
already used at that time) to estimate the actual amount of bitumen.

Anzar Hamid Mir (2015) “Plastic waste in pavement construction” studied the viscoelasticity of the
adhesive and found that the complex modulus and phase angle of the adhesive must be measured at different
temperatures and loading rates, different from the climatic and pressure conditions.

Vatsal Patel et al (2014) “Utilization of plastic waste in road” said that by adding EVA (Ethyl Vinyl
acetate), aromatic resins and SBS to the waxy bitumen, the effect of the wax on the resin can be reduced.
Adding 4% EVA or 6% SBS or 8% resin to the wax-resin effectively reduces susceptibility to high
temperatures, exudation at high temperatures, and brittleness at low temperatures.
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Kurmadasu Chandramouli et al (2016) “Plastic waste: its use in the construction of roads” reports that
concrete using polyethylene-altered covers is more impervious to lasting miss happening at high
temperatures and that the properties of the covering of the changed morsel blend are enhanced contrasted
with unmodified asphalt blends.
Amit P. Gawande (2013)“Economics And Viability of Plastic Road” evaluated the twisting weariness life of
asphalt concrete altered with 3% rubber pieces as a major aspect of the total and revealed that the exhaustion
life and creep properties of the polymer-changed blend contrasted with the unmodified asphalt blend
Significantly expanded.
Justo et al (2002) “Asphalt concrete mixes” at the Centre for Transportation Engineering, of Bangalore
University, utilize prepared plastic sacks as added substances in asphalt blends. The execution of this
adjusted asphalt is contrasted and the execution of customary asphalt. Note that the permeability and
plasticity of altered asphalt diminish with expanding the extent of plastic added substances.
Ms.Apurva Chavan (2013) said that the utilization of plastic waste in the blend will help diminish the
measure of asphalt by around 10%, enhance the strength and productivity of streets, stay away from the
utilization of hostile to grouped specialists, abstain from consuming waste and reusing waste from plastics
and at last grow ecologically well-disposed innovation.

3.METHODOLOGY:

The fundamental research of that undertaking is to use reused concrete as a coarse aggregate for the
generation of concrete. It is basic to know the substitution of Plastic Aggregate (PA) in concrete is
adequate there are for the making of concrete utilized coarse aggregate having size 20mm, regular stream
sand utilized for making a concrete and plastic aggregate utilized as a part of smashed concrete from the
tried solid shapes. The test did on these aggregate particular gravity and Bulk thickness, and strainer
investigation.

A mix configuration is created as per the properties got from test comes about. Concrete is then created
with the substitution of 10%, 20%, 30%, 40% and half of plastic aggregate supplanting of plastic
aggregate with a similar blend extent.

4.BITUMEN MIXPLASTIC

The Bitumen blend concrete plastic streets can work in towns and cities to reduce the amount of waste
generated in cities. With massive population growth, urbanization and lifestyle changes, the use of
plastics and related materials increased exponentially, which caused the appearance of plastic flour at the
scene. The transfer of plastics waste is a common problem of groundwater pollution because of its non-
biodegradable nature and the risk to human well-being since these wastes cannot be logically discarded.
Asphalt is often used as a cover for street development. The adhesive properties of bitumen can be
adjusted by mixing it with volatile plastic parts. It can be used for developmental reasons.

The amount of street plastic covered with wheelchairs can increase the strength of the street. Modified
bitumen mixtures and aggregates have better adhesion, stability, and density and are more impervious to
water, which increases the strength of snails and increases protection against street wear. In the
production of mixtures, the use of recycled plastics in most cases reduces the permanent deformation by
rutting and reduces the splitting of the bitumen surface. Although plastic waste is a degenerative angel
now and in the future, we cannot refuse to use plastic, but we can reuse it.

STEPS INVOLVEDIN THE PLASTICRE CYCLING PROCESS
¢ SELECTION/ANALYSIS: Recyclers / processors should choose and analyze suitable waste /
scrap for processing / processing.

¢ COLLECTION/SEGREGATION: Plastic waste was collected / separated in accordance with
code 1-7 mentioned in the BIS guidelines (I1S: 14534: 1998).
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e TRANSPORTING/PROCESSING/RECYCLE: After the collection and separation of waste
plastic waste should be washed, cut, sintered, extruded and pelletized. Waste plastic is separated and
crushed using a chopper (particle size 2-3 mm).

5. METHODS
There are two different ways, wet and dry, to include waste plastic bags in the asphalt mixture. Field
tests using wet and dry methods.

e WETPROCESS

.

sPlastic waste collection , segragation and storage

s(leaning and Drying of plastic waste

sShredding plastic waste in required size

saggregates are heated to 165C

» shredded plastic is added over the heated aggregates and palstic coated aggregates
are formed

+The plastics waste coated aggregate is mixed with hot bitumen at the temperature
range between 1500C-1650C

QEICECEC EC &<

+The resulted mix of temperature range 130 C-140 C is used for road construction. The
road laying temperature is between 110 C-120C

In wet process, we use waste plastic for modification of bitumen; where as in dry process, waste
plastic is used for coating over aggregates.

The tests to be performed on bitumen are Ductility test, Penetration value test, Flashpoint test, Softening
point test and fire point test. The arrangement of tests: Six Marshall Stability tests will be set up out of
which three will be with the plastic of changing rate (5%, 10%, and 15%) and three specimens without
plastic waste. Marshall Stability test will be performed on the greater part of the examples arranged.

e DRYPROCESS

* Plastic waste collection , segragation and storage

¢ Cleaning and Drying of plastic waste

o Shredding plastic waste in required size

+Blending of waste plastic with hot bitumen at 180 C

* Stirring with mechanical stirrer and proper cooling up to 130- 150C

* Mixing with aggregates

* The mix known as Plastic - Bitumin mix is used for road laying at temp
betn 110and 130 C

€KL
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6. CONCLUSIONS

Tests on materials, for example, cement, sand, customary aggregates, which are all inside the allowable
furthest reaches of the IC. Changed concrete blend for including plastic filler rather than the typical
aggregate to a specific level of 20%, so the strength is worthy breaking points. The altered concrete
pouring utilizing plastic filler as a fractional substitution of the coarse aggregate shows 10%, which can
be agreeable as per the IS code. In the wake of supplanting 20% of coarse aggregate in concrete, the
density of concrete is lessened.
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