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Abstract- The rapid industrialization and urbanization in the
country lead lot of infrastructure development this process
leads the several problems like shortage of construction
material increased productivity os waste and other product
The management and recycling of Plastic waste is rapidly
growing as it is a valuable resources of industries and it is
very hazardous substances and with low recycling rate the
utilization of plastic waste material is a partial solution
solution to environmental and ecological problem as the use
of plastic waste will reduce the aggregate cost and provide a
good strength for the structure and road it will redces the
landfill cost and it is energy saving the plastic waste from the
old computer, TV, Refrigeration , Radio , those plastic are non
degradable components of plastic waste a partial replacement
of coarse aggregate . production of Plastic large amounts of
plastic waste are generated which gives a harm full impact on
environment and humans. This assignment describes the
feasibility of using the Plastic waste in concrete production.
Dumping the waste materials to the environment directly may
cause environmental problem. So it is prime required to reuse
of waste material to save the environment. Proper waste
management can be employed to produce new products or can
be used as admixtures so that natural resources are used more
efficiently and the environment is protected from waste
deposits. In array to utilize an alternative material to increase
the strength of the concrete. Plastic waste may be used as
partial part of Coarse aggregate which is an environmental
waste work as partial component without sacrifice the
strength and durability of the concrete structure. In this
research work the effects of replacing Coarse aggregate by
Plastic waste is tested by performing the compressive strength
and Flexural strength. This work includes the determination of
different properties of locally available plastic waste and
utilization of plastic waste in concrete by replacing it in
different composition ratio in coarse aggregate by keeping the
other parameters constant.

Keywords- Plastic waste, Coarse Aggregate, M25 Grade, M30

Grade,  Compressive  Strength,  Flexural  strength,
Environmental Waste.
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I. INTRODUCTION

The importance of cement concrete in present society

can’t be thought little of. Solid Structures of Concrete Presents
in all places, such as structures, streets, bridges, and dams.
There is no avoidance the effect of concrete utilization makes
on your regular day to day existence.Concrete is a combined
substance which is consisting of filler and a fastener. Regular
concrete is a combination of F.A., C.A, cement, and water.
Cement and lime are usually utilized as fastening materials,
while the sand binder is mixed as fine aggregates and crushed
stones, gravel, broken bricks; clinker is employed as coarse
aggregates. The concrete having cement, sand and coarse
aggregates mix up in an appropriate percentage in addition to
water is called cement concrete. In this kind of concrete,
cement is mixed as a fastening substance, sand as fine
aggregates and gravel, crushed stones as coarse aggregates.
An Investigation relating to find out the utilization of
byproducts to enhance the functions of concrete has been
about for many years. In the latest years, the researchers have
been finding out to reuse industry by-products for example
plastic waste fly ash, silica fume, ground granulated blast
furnace slag, glass cullet, etc., in concrete manufacturing and
civil applications. The usage of these resources in concrete
comes from the environmental constraints inside the secure
disposal of these products. Big interest is being focused on the
environment and safeguarding of natural resources and
recycling of waste materials. Various industries are producing
a important number of products which incorporate residues for
example broken aggregates, broken asphalt concrete, foundry
sand, copper slag, fly ash, glass cullet, polyethylene
terephthalate, HDPE.

Infrastructural development tactsan important job in
the progress and enhancement of any nation or civilization.
This capability is accompanying by construction, remolding,
maintenance and demolition of buildings, roads, subways and
other structural establishments. The buildings which are over
their serviceability state are pulled down for safety motive.
The waste generated from demolition was earlier used for
landfills of ditches and trenches. But with time the quantity of
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structure and destruction, waste generated enlarged
exponentially. It contains generally of inert and non-
biodegradable resources such as wood, concrete, glass, plastic
and steel. Many large project sites have heaps and piles of
construction and demolition waste lying around on roads and
highways causing inconvenience and accidents to traffic
movement.

In the previous 20 years, numerous works regarding
the utilization of different variety of urban wastes in the
building materials industrials method has been developed.
Construction industries start to utilize new disposal waste
materials used in the concrete industry that is recycled plastic.
For solving the disposal of huge quantity of recycled plastic
material, reuse of plastic in the concrete industry is considered
as the most feasible application. Recycled plastic can be mixes
as coarse aggregate in concrete.

Concrete material is most common construction
substance in the earth, mostly because of its low charge, ease
of use, its extended strength, and capacity to carry on intense
weather atmosphere. The universal construction of concrete is
10 times that of steel by tonnage. On the other side, other
construction resources for example steel and polymers are
more costly and less common than concrete materials.
Concrete is a fragile material that has a high compressive
force, but a low tensile force. This reinforcement of concrete
is required to allow it to handle tensile stresses. Such support
is usually made out using steel.

Il. LITERATURE REVIEW

The literature paper are based on the theme of strength
parameter is to be adopted by the author and their
literature.

e Elango A and Ashok Kumar [2018] A performed
study concrete with plastic fine aggregates. They
used OPC 53 grade, River sand and crushed
aggregates. They used plastic in place of fine
aggregates in proportion of 10%, 20% and 30%.
They test mechanical and durability properties on
their concrete samples. They found the decrease in
strength of concrete. But found that the concrete
shows good results against acid attacks and increase
in elasticity. So they concluded that the plastic
aggregate concrete can be used in place where we
need less compressive strength but more durability.

e Lhakpa Wangmo Thingh Tamanget [2017] A
performed experiment on Plastics in Concrete as
Coarse Aggregate. They performed the testing of
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mechanical properties of concrete containing Plastic
aggregates They use plastic aggregates in proportion
of 10%, 15%, and 20%. They found marginal
reduction in strength and suggested the optimum
result as 15% replacement.

B Jaivignesh and A Sofi in [2017] performed Study
Properties of Concrete with Plastic Waste as
Aggregate. They used the plastic place of fine
aggregates as well as coarse aggregates in proportion
of 10%, 15 % and 20%. They also added steel fibre to
the concrete. Their research concludes to the
reduction in strength but suggested its use in favor of
reduction of waste material and eco friendly
materials.

MB Hossain et. al. in[ 2016] performed work on
Use of waste plastic in concrete as a constituent
material. They replace coarse aggregates in
proportion of 5%, 10% and 20 5. They found that the
concrete was lighter in weight. But the compressive
strength was lesser than that of conventional
concrete. They also found that the concrete with 10%
plastic aggregates shows strength nearly similar to
the conventional concrete. So, the optimum result
was 10% plastic aggregates

Amalu.R.Get. al. in [2016] performed the study the
use of waste plastic as fine aggregate in concrete.
They use plastic as substitute of fine aggregates in
proportion of 10%, 15%, 20% and 25%. They found
reduction in strength of concrete but support the use
of plastic in non structural concrete for the reason it
shows higher workability and reduce environmental
waste.

Manhal A Jibrael and Farah Peter in [2016]
studies the Strength and Behaviour of Concrete
Contains Waste Plastic. They replace fine aggregates
in concrete with plastic bottles and plastic bags in
varying proportions from 0% to 5%. They concluded
the results to use the plastic in concrete for non
structural purposes as it reduces the strength in both
cases.

B.Harini and K.V.Ramana [2015] had conducted
experiments on strength properties of M30 grade
concrete are studied with different plastic percentage
proportions. The various plastic proportions areb
%,6%,8%,10%,15%,20% by volume There is
decrease in compressive strength when the ratio of
plastic to aggregate was increased . For which
compressive strength was least and to that mix have
partially replaced cement with silica fume of
5%,10%,15% by weight. The strength properties
were again studied, It was noticed that when cement
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was partially replaced by 10%, 15% of silica fume
was higher than reference mix

e S. Vanitha et al. in [2015] performed studies on use
of waste plastic in Concrete Blocks. Paver Blocks
and Solid Blocks of size 200 mm X 150 mm X 60
mm and 200 mm X 100mm X 65 mm were casted for
M20 grade of concrete and tested for 7, 14 and 28
days strength. Plastic was added to a proportion of
2%, 4%, 6%, 8% and 10% in equal replacement of
aggregates. They found the optimum result for paver
block at 4% replacement of aggregates with plastic
aggregates. And 2% of plastic in case of solid blocks.

e T.Subramani and V.K.Pugal in [2015] performed
an experiments on plastic waste as coarse
aggregatesin concrete. They prepared the concrete
with 5%, 10% and 15% replacement of aggregates in
concrete with plastic. They found the optimum
results at 10% replacement of aggregates with plastic.
Further increase in plastic content decreases the
strength of concrete.

e NabajyotiSaikia and Jorge de Brito in [2012] study
use of plastic in cement mortar and concrete. They
found that workability decreases on use of angular
plastic aggregates but increases with use of smooth
aggregates. Irrespective of type of plastic, there was
reduction of compressive strength, but the reduction
of flexural and tensile strength was low as compared
to compressive strength.

e Daniel Yaw Osei in [2014] performed experiments
on plastics aggregate in concrete. He replace the
coarse aggregates in concrete of ratio 1:2:4 by 25%,
50%, 75% and 100% with plastic. He found that there
was reduction in strength of concrete as well as
density of concrete. They suggested that replacement
of aggregates more than 36% is not suitable for
structural concrete. They also suggested plastic as a
medium for production of light weight concrete.

e Brahim Safi [2013] had conducted an investigation
by using plastic waste a fine aggregate in self
compacting mortars. Concluded that this plastic
waste type can be used successfully as fine aggregate
in self compacting mortars (or concrete). Fluidity is
significantly improved by the presence of these
waste. Reduction in Compressive strength was
between 15 % and 33% for mortar containing 20 %
to 50% plastic waste.

I11. HISTORY OF CONCRETE

The Indian cement industry is today, nearly 93 ages
previous.The first plant was built in 1913 with an annual
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capacity of 0.01x106 t/a. The increase of cement manufacture
in India has witnessed. The increase of cement manufacture in
India has witnessed many a boom and slack period; the most
important being the shift from the “control regime” to “free
regime” in the time 1989.The cement and concrete
businessviewed both quantitative in addition to qualitative
expansion in the free system, which carries on till date.

The foundation of cement industry in India was
placed by Indian cement company Ltd. In the time 1912-13 at
Porbandar (Gujarat State) and commenced construction in
1914,

For many people who exercise with or study India’s
built environment, the city of Chandigarh dates from the mid-
1950s is often believed to be the beginning point for the
employ of toughened concrete in India.By that stage Europe
and North America had been made with reinforced concrete
for over fifty years and so this work investigates the utilization
of this material in India throughout the % of the twentieth
century.The structures planned by Lutyens and Baker in New
Delhi there have been smallest attention in India's construct
surroundings from the 1/2 of the twentieth century. There are
numerous motives for this situation. The structures of this
phase started to get on a additional international form,
substitute the exoticism of the Indo-Saracenic method of the
late nineteenth and early twentieth century that was, and
residues, so appealing to many writers of Indian architectural
history. The legal age of buildings, where a designer is
acknowledged, was by architects who are almost unknown
inside and outside India and therefore has not drawn the
attention of western architectural historians.Journals and
publications written at the time there was no mention of the
engineers and contractors, or details of the structure of the
buildings. The investigation completed in 1947 through the
finish of the British ~ lie in India, a stage of conversion for
India and close to the "pause™ in the building industry. though
Anglo-Indian designers persistent to perform after the battle,
they were concealat first by Le Corbusier and Louis Khan -
high-profile names brought in to assist encourage a modern
India - and after that by Indian designers for example Charles
Correa, Balkrishna Doshi, and Raj Rewal.

IV.PROPERTIES OF CONCRETE

Concrete has many attributes that constitute it a
popular building material. The correct proportion of
ingredients, positioning, and curing are needed in
parliamentary procedure for these attributes to be optimal.

Superior concrete has numerous benefits that put in
to its fame. Primary, it is reasonable when constituents are
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willingly utilizable. Concrete's lengthy life and comparatively
low preservation necessities augment its financial
reimbursement. Concrete is not equally probably to
decompose, decay, or fester as other construction materials.
Concrete has the capability to be formed or cast into virtually
any desired form. Construction of the casts and casting can
occur on the worksite which reduces prices.

Concrete is a non-flammable material which
increases its high fire resistance quality and it fire-safe and
able with locate high temperatures. It is opposed to wind,
water, rodents, and worms. Hence, concrete is frequently used
for storm protections.

Concrete material has some limit seven though it’s
numerous benefits. Concrete has a comparatively low tensile
strength, low ductility, low strength-to-weight proportion, and
is vulnerable to breaking. The main factors governing
compressive strength are presented below:

e Water-cement ratio is by far the most significant
element.

e The age of the moist concrete is too significant.
Concrete progressively constructs strength after
addition because of the chemical communication
between the cement and the water. It is usually tested
for its 28-day strength, but the strength of the concrete
may continue to enlarge for a year after integration.

e The character of the cement, curing conditions,
moisture, and temperature. The larger the phase of
moist storage (100% humidity) and the superior the
temperature, the superior strength at any known period.

e Air entrainment, the foreword of very little atmosphere
negated into the concrete combination, provides to
significantly augment the last product's conflict to crack
from  freezing-thawing  cycles. Most outdoor
arrangements today utilize this method.

V.CONVENTIONAL CONCRETE

Concrete is the conventional and one of the mainly
long-lasting construction materials for most civil engineering
applications in the world. It offers higher fire protection.
Structures design by concrete can have a lengthy service life

Conventional concrete is a proper reinforced the
ceramic-matrix-composite substance. The sand and rock are
the discrete elements in a multiphase matrix of cement paste.
Toughened concrete can then be measured a “fiber-
reinforced” compound, with the reinforcing steel Dbar
performing as the “fiber”. One basic difference, though,
between conventional concrete and other production
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combinations is that the composition; and hence the
properties, of the cement paste do not stay constant after
giving out but vary with time, temperature, and relative
moisture. A second variation is a concrete porosity. The pores
of concrete are fulfilled with a extremely alkaline result with a
PH of between about 12.5.

V1. INNOVATIONS IN CONCRETE

Progresses in concrete technology include the
properties of concrete for example workability, strength,
Durability and so on. But this current situation explains
advance in concrete technology such as Admixtures,
Plasticizers, Super plasticizers, retarders. The use of these
materials has become a lift for structural Engineers to bring
down big constructions in usage in a smaller time.

The main advances in Concrete technology deals, with the
action of:

Plasticizers,

Super plasticizers,
Retarders,

Accelerators,

Air-entraining admixtures,
Pozzolanic Admixtures,
Damp-proofing Admixtures,
Gas forming Admixtures,
Workability Admixtures,
Bonding Admixtures,
Coloring Admixtures and
Corrosion Inhibiting Admixtures.

VVVVVVYVYVVYVYVYYVYYVYY

Not only has this but these also included construction

Chemicals such as:

Concrete Curing Compounds,
Mold Releasing agents,
Non-shrink high strength Grout,
Surface Retarders,

Guniting Aid and

Protective Coatings.

YVVVYVYYVY

The above-mentioned Compounds are useful in not
only growing strength, Durability and Workability of Concrete
but they are also useful in giving protection to concrete, create
bonds between the resources of concrete, and gives good-
looking colors to concrete and also they reduce water to a
great extent which is a severe crisis in nowadays.
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VII.STRENGTH OF CONCRETE

The concrete strength is very much dependent factor
upon the hydration reaction. Water acting a vital function,
particularly the amount used. The strength of concrete
enlarges when a smaller amount of water is used to create
concrete. The hydration effect itself graphs a specific amount
of water. Concrete is essentially mixed with extra water than is
wanted for the hydration responses. This additional water is
mixed to provide concrete enough workability. Smooth
concrete is preferred to attain suitable filling and the making
of the shapes. The water not utilized in the hydration reaction
will stay in the microstructure pore space. These holes
formulate the concrete fragile because of the deficiency of
strength-forming calcium silicate hydrate connections. A
number of pairs will stay no substance how well the concrete
has been compressed.

Concrete's strength may caused by the adding up of
admixtures. Admixtures are materials extra than the key
constituents or strengthening which are added during the
mixing process. Some mixing contents add variability to
concrete while involving a smaller amount of water to be used.
An instance of an admixture which concerned strength is super
plasticizer. This create concrete more practicable or fluid
without addition of excess water. A list of any other
admixtures and their functions is given below. Note that not
all admixtures increase concrete strength. Stability is a very
significant term in using concrete for a known function.
Concrete offers good presentation during the service life of the
organization when concrete is mix-up correctly and care is
taken in curing it. High-quality concrete can have an unlimited
life span under the right circumstances. Water, while
significant for concrete hydration and hardening, can also
contribute a purpose in reducing toughness when the
formation is constructed. This is because water can convey
dangerous chemicals to the internal of the concrete foremost to
different shapes of deterioration. Such weakening eventually
inserts costs because of maintenance and restore of the
concrete organization. The service provider should be
proficient to account for ecological issues and build a durable
concrete organization if these aspects are considered when
construction a concrete structures.

VIIl. MATERIALS USED FOR CONCRETE MIXTURE

The materials used in the projects for making

concrete mixture are cement, Fine aggregate, coarse
aggregate, copper slag, are detailed describe below:
1. Cement: Cement is by far the most important

constituent of concrete, in that it forms the binding
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medium for the discrete ingredients. Made out of
naturally occurring raw materials and sometimes
blended or underground with industrial wastes. The
cement used in this study was OPC 53 grades Ordinary
Portland cement (OPC) conforming to 1S12269-1987.

2. Fine Aggregate: Aggregates which occupy nearly 70 to
75 percent volume of concrete are sometimes viewed as
inert ingredients in more than one sense. However, it is
now well recognized that physical, chemical and
thermal properties of aggregates substantially influence
the properties w23mm and performance of concrete.
The fine aggregate (sand) used was clean dry sand was
sieved in 4.75 mm sieve to remove all pebbles.

3. Coarse Aggregate: Coarse aggregate is used for
making concrete. They may be in the form of irregular
broken stone or naturally occurring gravel. Material
which is large to be retained on 4.75mm sieve size is
called coarse aggregates. Its maximum size can be up to
40 mm.

4.  Water: water plays an important role in the formation
of concrete as it participates in achemical reaction with
cement. Due to the presence of water, the gel is formed
which helps in increase of strength of concrete.Portable
water is generally considered satisfactory for
mixing.The pH value of water shall not be less than the
following concentrations represent the maximum
permissible values (of deleterious materials in water):

a) Limits of acidity: To neutralize 100ml sample of water,
using phenolphthalein as an indicator, it should not require
more than 5ml of 0.02 normal NaOH. The details of the test
shall be as given in IS 3025.

b) Limits of alkalinity: To neutralize 100ml sample of water,
using mixed indicator, it should not require more than 25ml of
0.02 normal H,SO,. The details of tests shall be as given in IS
3025.

c) Percentage of solids: Maximum permissible limits of
solids when tested in accordance with IS 3025 shall be as
under:

The physical and chemical properties of groundwater
shall be tested along with soil investigation and if the water is
not found conforming to the requirements of IS 456 — 2000,
the tender documents shall clearly specify that the contractor
has to arrange good quality water construction indicating the
source.

a) Water found satisfactory for mixing is also suitable
for curing. However, water used for curing shall not
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produce any objectionable stain or unsightly deposit
on the surface.

b) Sea water shall not be used for mixing or curing.

c) Water from each source shall be tested before the
commencement of the work and thereafter once in
every three months till the completion of the work. In
the case of ground water, testing shall also be done
for a different point of drawdown.

IX. PLASTIC WASTE

Plastic waste, or plastic pollution, is ‘the
accumulation of plastic objects (e.g.: plastic bottles and
much more) in the Earth's environment that adversely affects
wildlife, wildlife habitat, and humans. Plastic pollution is the
accumulation of plastic objects and particles (e.g. plastic
bottles, bags and microbeads) in the Earth's environment that
adversely affects wildlife, wildlife habitat,
and humans. Plastics that act as pollutants are categorized by
size into micro-, meso-, or macro debris. Plastics are
inexpensive and durable making them very adaptable for
different uses; as a result humans produce a lot of
plastic. However, the chemical structure of most plastics
renders them resistant to many natural processes
of degradationand as a result they are slow to
degrade. Together, these two factors allow large volumes of
plastic to enter the environment as mismanaged waste and for
it to persist in the ecosystem.

Plastic pollution can afflict land, waterways and
oceans. It is estimated that 1.1 to 8.8 million tonnes of plastic
waste enters the ocean from coastal communities each year. It
is estimated that there is a stock of 86 million tons of plastic
marine debris in the worldwide ocean as of the end of 2013,
with an assumption that 1.4% of global plastics produced from
1950 to 2013 has entered the ocean and has accumulated
there. Some researchers suggest that by 2050 there could be
more plastic than fish in the oceans by weight. Living
organisms, particularly marine animals, can be harmed either
by mechanical effects such as entanglement in plastic objects,
problems related to ingestion of plastic waste, or through
exposure to chemicals within plastics that interfere with their
physiology. Degraded plastic waste can directly affect humans
through both direct consumption (i.e. intap water), indirect
consumption (by eating animals), and disruption of
various hormonal mechanisms.

As of 2019, 368 million tonnes of plastic is produced
each year; 51% in Asia, where China is the world's largest
producer. From the 1950s up to 2018, an estimated 6.3 billion
tonnes of plastic has been produced worldwide, of which an
estimated 9% has been recycled and another 12% has been
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incinerated. This large amount of plastic waste enters the
environment, with studies suggesting that the bodies of 90%
of seabirds contain plastic debris. In some areas there have
been significant efforts to reduce the prominence of free range
plastic pollution, through reducing plastic
consumption, litter cleanup, and promoting plastic recycling.
As of 2020, the global mass of produced plastic exceeds
the biomass of all land and marine animals combined. A May
2019 amendment to the Basel Convention regulates the
exportation/importation of plastic waste, largely intended to
prevent the shipping of plastic waste from developed
countries to developing countries. Nearly all countries have
joined this agreement.

X.CONCLUSION

Based on the test results obtained from the
experimental program of this work the following major
calculations are arrived. Based on the experimental
investigation following assumptions are as follows:

e A Plastic waste is a type of waste used as a substitute
to coarse aggregaate in concrete.

e Cost of Concrete production reduces when Plastic
waste is used as Cement in concrete.

e After 7 days curing from the experimental test
results, the compressive strength of concrete mix of
cube having 15% of Plastic waste has the higher
strength of 21.02Mpa(M25) and 25.32Mpa(M30).and
Flexural strength of concrete mix of cube having
20% of Plastic waste has higher strength of 2.67Mpa
(M25) and 3.12Mpa (M30)

e After 14 days curing from the experimental test
results, the compressive strength of concrete mix of
cube having 15% of Plastic waste has the higher
strength of 24.62Mpa(M25) and 31.28Mpa(M30).and
Flexural strength of concrete mix of cube having
20% of Plastic waste has higher strength of 3.57Mpa
(M25) and 3.91Mpa (M30)

o After 28 days curing from the experimental test
results, the compressive strength of concrete mix of
cube having 15% of Plastic waste has the higher
strength of 32.22Mpa(M25) and 38.33Mpa(M30).and
Flexural strength of concrete mix of cube having
20% of Plastic waste has higher strength of 3.18Mpa
(M20) and 5.17Mpa (M25)

XI. SCOPE OF FUTURE WORK

e This research was intended to examine the influence of
Plastic waste additions in concrete for M25 & M30
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mixes. The same word can be extended to higher grades
of concrete mixes with varying water/cement ratio.

e Plastic waste can be effectively replaced in making
bricks, hollow blocks and pavement blocks.

e Plastic waste can be replaced in making low weight
structure concrete and reduce the construction cost

e  Since plastic waste has higher shear strength value it can
be used for soil stabilization.

Plastic waste can be replaced along with fly ash,
silica fume and granulated blast furnace slag in concrete and
RCC members which can be tested for mechanical
performances.
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