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Abstract - Solid waste management systems across the
world face a challenging issue of safe disposal of non-
recyclable thin polythene bags. The plastic uses day to day
increases and make the integral part of our life style. The first
part for construction in many countries is concrete, if plastic
wastes can be mixed in the concrete mass in dry form, without
significant change on its basic properties or slight compromise
in strength, we can consume large quantities of plastic waste
by mixing it in the concrete mass. This study presents a
comparative study of compressive strength of concrete made
using plastic bags as fibrous material and focuses the effect of
polyethylene plastic bags on the workability and compressive
strength of M25 concrete. This test examination completed to
contemplate the appropriateness of expansion of waste plastic
sacks on mechanical properties of cement. The proportions of
waste plastic added in concrete are 0.25%, 0.5%, 0.75% and
1% by weight of cement and compressive strength is
determined at 7, 28 and 56 d of curing. It is observed that the
workability is reduced with increase in dose of polythene and
the compressive strength is increased on inclusion of waste
polythene in concrete at all edges up to 0.75% and thereafter
it starts decreasing.
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1.INTRODUCTION

We were going to throw into the rubbish because plastic
waste covers the majority of the area. Soil, water, and air are
all unclean. In light of this, an effort has been made in this
study to investigate the usage of waste materials in concrete,
such as waste polyethylene. The engineering qualities of the
concrete are often enhanced by the addition of discarded
polyethylene. The primary benefits of economic and
ecological waste and the utilization of plastic waste in
concrete.

One trillion plastic bags are used worldwide each year,
making the plastic sector one of the fastest expanding
industries. Because plastic is long-lasting and not
biodegradable, it is seen to be a major difficulty to dispose of
polythene waste in the environment. Polythene is extremely
robust and has increased resilience to natural deterioration
due to its chemical connections. The prevalence of plastic
materials in our daily lives has increased the amount of
plastic waste that is available, which either gets mixed with
municipal rubbish or is flung across a land area and has an
influence on the ecosystem.

The use of plastic waste to improve roadways is currently
the subject of research. Recently, another concept for using
plastic waste as an additional material in cement blends that
are both plain and fortified has also been developed. This
investigation looks for a viable application of used polythene
bags in cement to prevent the biological and ecological
stresses they cause.[1] incorporated plastic garbage to fiber
structures at varying water-to-concrete ratios (0% to 1.5%
by cement volume), combined with fly debris (0% to 30% by
cement volume). To measure the influence of substance
assault and the corresponding change in the compressive
strength of solid blend, various restorative circumstances
were used. In a different study [2], common plastic packs
with thicknesses under 20 microns were employed as plastic
strands (0% to 1.2% plastic by volume in cement), and the
compressive strength of the building was examined. The
plastic was cut and destroyed periodically. To avoid
problems during labor, it is assumed that the plastic sacks
should be used, ideally in damaged structures. However, the
hand-cut filaments made from plastic bags are not
appropriate due to their low angle proportion. The strength
of the strands made using plastic packs that were thinner
than 20 microns and contained more solid volume than 0.6%
decreased. Utilizing polymer fiber in cement by weight,
Kandasamy and Murugesan [12] reported an increase in
compressive strength of 0.68% at 7 days and 5.12% at 28
days. According to Naik et al. [11], showed as the percentage
of plastic in cement increased, particularly above
0.5%plastic, the compressive strength decreased.

The functionality, compressive strength, and flexural
strength of cement at different doses (0.25%, 0.50%, 0.75%,
and 1.0%) of waste plastic in stringy structure are all taken
into account in this work, along with a comparison to
conventional cement.

2. MATERIAL AND METHODS
2.1Cement:

Throughout the examination, Portland Pozzolana Cement
(PPC) of the Birla brand is used. The real PPC characteristics
that were chosen. The concrete satisfies an IS 1489:1991
requirement.

© 2023,IRJET | ImpactFactor value: 8.226

IS0 9001:2008 Certified Journal | Page400



Y

International Research Journal of Engineering and Technology (IRJET)

e-ISSN: 2395-0056

JET Volume: 10 Issue: 08 | Aug 2023 www.irjet.net p-ISSN: 2395-0072
Table-1: Properties of cement 2.4 Waste Polythene: Shredded waste polythene was
employed in this investigation. Waste made of polythene has
S.No. | properties Experimental value a specific gravity of 0.41 and an aspect ratio of between 250
1. Normal Consistency (%) 32.5 and 500.
2. Initial setting time 145min 2.5 Super plasticizer: For improving the workability and
3. Final setting time 215min compressive strength of cement in this investigation, 0.5%
weight of super plasticizer from the Sica firm is added to the
4, Soundness of cement 0.70 mm cement.
5. Fineness of cement 3.77%
— - 2.6 Concrete: According to IS 10262(2009), the solid's blend
6. Specific Gravity 3.67 plan has been finished. In order to avoid the balling effect,
7. Compressive - the concrete used in the blend configuration has a density of
8. 3 days } 372 kg/m3, which meets the minimum requirement of 300
kg/m3. M25 grade concrete was intended for the current
9. 7 days 33.0 examination.
10. 28 days 41.7

Polythene waste:

Shredded polythene garbage was

employed in this investigation. Waste made of polythene has
a specific gravity of 0.41 and an aspect ratio of between 250
and 500.

2.2 Fine Aggregate:

Fine aggregate is described as material that primarily passes
through 4.75mm IS sieves. the fine aggregate's specific
gravity, bulk density, and fineness modulus.

Table-2: properties of fine aggregate

S.No. Test results
1 Zone II

2 Specific gravity 2.650
3 Fineness modulus 2.808%
4 Water absorption 0.9%

2.3Coarse Aggregate:

The stones that are kept in a 4.75 mm sifter are coarse
totals. Locally available coarse totals come in two sizes; one
division goes through a 20mm sifter and the other section
goes through a 10mm strainer. The specific coarse total
gravity for the two sections and the fineness modulus for the

coarse total in sizes of 10 mm and 20 mm.

Table-3: properties of coarse Aggregate

S. No. Test result

1 Fineness modulus for 20.0 mm 7.440

2 Fineness modulus for 10.0 mm 6.680

3 Explicit gravity 2.70

4 Impact value 25.380%
5 Crushing value 24.70

3. RESULTS AND DISCUSSION

To determine how adding waste polythene to concrete may
affect its workability and compressive strength, a
comparative analysis of concrete mixes is conducted.

3.1COMPRESSIVE STRENGTH OF CONCRETE

To assess the concrete's compressive quality for 7 and 28
days, a compressive strength testing apparatus is used. 150
mm' of test driving on cement mixtures is carried out using
the bearings indicated in IS 516-1959. Examples are rapidly
tested after being taken out of the water while still taking into
account the damp environment. Any protruding balances are
isolated, and the example is cleansed of surface water and
mud. Before testing, the examples are weighed to establish
their thickness. The compressive burden rises until the
instances are crushed.

Table-4: Compressive strength of concrete

S.No. | Dose of waste | Compressive strength
polythene (%) (N/mm?
7days 28days
1. 0.0 21.81 27.89
2. 0.25 21.96 32.52
3. 0.50 22.39 35.67
4. 0.75 23.65 35.68
5. 1.0 22.83 26.65
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Graph-1: Compressive strength of concrete
3.2Flexural Strength of concrete

The flexible strength of the cement made by the polythene
after curing periods of 7 and 28 days is given in the table 10.
The test of the flexural strength is shown in table 5. And all
these results are clearly shown in table 6. After performing
the test we getincrease the flexural strength by the increase
the percentages of the polythene debris in the cement.

Table-5: FLEXURAL STRENGTH OF CONCRETE

S.No. | Waste polythene | Flexural strength (N/mm?2)
(%) 7days 28days

1 0 3.13 4.02

2 0.25 3.48 438

3 0.50 3.43 5.06

4 0.75 3.62 6.13

5 1.00 3.14 4.72
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Graph-2: Flexural Strength of concrete
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4. CONCLUSIONS

e  Polythene bags made from leftover plastic can be
used effectively without significantly changing their
mechanical qualities.

e Workability declines with increasing waste
polythene content in cement at all ages, such as 7
and 28 days.

o Here, the ideal total amount of polythene was
replaced with an equal amount of concrete while
giving consideration to both compressive strength
and split rigidity.

e After taking waste polythene in cement into
account, an increase in both compressive strength
and flexural strength is observed throughout all
cement periods.

e So, it stands to reason that the idea of mixing trash
polythene with cement could be a very natural,
peaceful method of getting rid of serious abuse of
our country.
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