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Abstract— Due to rapid industrialization and urbanization in
the country lot of infrastructure developments are taking
place. This process has in turn led questions to mankind to
solve the problems generated by this growth. The problems
defined are acute shortage of constructional materials,
increased productivity of waste and other products. In this
project M30 grade concrete is taken and waste plastic is used
as modifier. Tests were conducted on coarse aggregates, fine
aggregates, cement and modifiers (plastic waste) to determine
their physical properties. Trail mixes are prepared with 5%,
10% and 15% of plastic aggregates as the replacement for
sand in M30 grade of concrete. Based on the mechanical
strength of concrete, it is observed that 5% replacement of
sand with plastic aggregates is the optimum content.
Experimental investigation was carried on the concrete with
5% of plastic aggregates as the replacement for fine
aggregates by conducting the following tests such as Rapid
Chloride Penetration Test, Young’s Modulus Test, Flexural
Strength Test and Impact Strength Tes.
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I. INTRODUCTION

As the world population grows, so do the amount and type of
wastes being generated. Plastic is everywhere in today’s
lifestyle. It is used for packaging, protecting, serving and
even disposing of all kinds of consumer goods. With the
industrial revolution, mass production of goods started and
plastic seems to be a cheaper and effective raw material.
Today, every vital sector of the economy starting from
agriculture to packaging, automobile, building construction,
communication or info tech has been virtually revolutionized
by the application of plastics. Use of this non-biodegradable
(according to studies, plastics can remain unchanged for as
long as 4500 years on earth) product is growing rapidly and
the problem is what to do with plastic-waste. Studies have
linked the improper disposal of plastic to problems as distant
as breast cancer, reproductive problems in human and
animals, genital abnormalities and even a decline in human
sperm count and quality. If a ban is put on the use of plastic
on emotional grounds, the real cost would be much higher,
the inconvenience much more, the changes of damage or
contamination much greater. The risk to family health and
safety would increase and above all the environmental burden
would be manifold. Hence the question is not plastic vs no
plastic’ but is more concerned with the judicious use and
reuse of plastic waste.

The creation of non-decaying waste materials,
combined with a growing consumer population, has resulted
in a waste disposal crisis. One solution to this crisis lies in
recycling waste into useful products. Research into new and
innovative use of waste materials being undertaken world-
wide and innovative ideas that are expressed are worthy of
this important subject. Many highway agencies, private
organizations and individuals have completed or in the
process of completing a wide variety of studies and research.

Il. SCOPE AND SIGNIFICANCE

A material that contains one or more organic polymers of

large molecular weight, solid in its finished state and at some

state while manufacturing or processing into finished articles,

can be shaped by its flow, is termed as "Plastics’. The plastic

used in this experimental study is called DELRIN. It offers

an excellent balance of properties that bridge the gap between

metals and plastics. It possess high rigidity, long term fatigue

endurance and low moisture absorption.

1) Durable and corrosion resistant.

2) Good insulation for cold, heat and sound saving energy
and reducing noise population.

3) Itis economical and has a longer life.

4) Maintenance free.

5) Hygienic and clean.

6) Ease of processing / installation.

7) Light weight

I11. CASTING OF SPECIMENS

Using the optimum percentage obtained casting of beam, slab
and cylinder specimens is done.
Total number of specimens in phase

Serial . Numbers of
Specimens -
No. specimens
Cylinder (Young’s

1 2
modulus)

2 Cylinder (RCPT) 1

3 Slab (flexural) 2

4 Beam 2

IVV. TESTRESUTS

Specific Gravity of Fine Aggregate

The specific gravity of fine aggregate is given by the formula,
Specific gravity of fine aggregate.

= (W2-W1) / (W4-W1)~(W3-W2)

Specific gravity of fine aggregate

Trial No. 1 2 3
Volume of flask at 20°C 50 50 50
Temperature during Test (t °C) 29 28.5 27
Method of air removal Shaking | Shaking | Shaking
Weight of bottle Wb (g) 0.68 0.68 0.68
Weight of bottle + soil Whs (g) 0.91 0.906 0.827
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Weight of bottle + soil + water Whsw (g) 1.617 1.613 1.563
Weight of bottle + water Wbw (g) 1.47 1.47 1.47
Weight of equivalent volume of water Ww (g) 0.79 0.79 0.79
Specific Gravity Gsatt °C 2.77 2.72 2.72

yatt°C 0.9960 | 0.9961 | 0.9966

yat27°C 0.9966 | 0.9966 | 0.9966

a 0.9994 | 0.9996 | 1.0000
Specific Gravity Gs at 27 °C 2.77 2.72 2.72

Mean Value of Gs 2.74

A. Design Stipulations

Characterlstlg compressive strength 28days
in 28days
Maximum size of aggregate 10mm (angular)
Degree of workability 0.9 CF (medium)
Degree of Quality Control Good
Type of Exposure Fine
B. Final Quantities
Cement 462 x 328.2 x 10-3x 1.4 21i‘§79
Water 208x3282x10-3x14 | 27
litres
Fine aggregate 640.41 3%%2 x10-3X 1 994 25 kg
Coarse 1065.68 x 328.2 x 10-3 489.586 ?
‘ aggrgate — — - kg — Fig. 3: Slab Specimen with concrete

V. GRAPH ANALYSIS

A. Compressive Strength

Compressive strength comparison (28days)
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Fig. 2: Beam Specimen with concrete
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C. Flexural Strength comparison (28days)

Flexural Strength Comparison 28days
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VI. CONCLUSIONS

From the experimental study on concrete with plastic

aggregates, the following observations are made,

1) The compressive strengths of modified (plastic added)
cement concrete almost equals the compressive strength
of plain cement concrete.

2) The optimum maodifier content is found to be 5% by
weight of sand for the fine aggregate.

3) The addition of plastic aggregates have not produced any
significant change in the Compressive strength, Split
tensile Strength and Flexural strength.

4) Therefore the 5% of the natural fine aggregate can be
replaced to prepare the concrete.

5) The value obtained for young’s modulus of modified
specimen is 2.5 times higher when compared to
conventional concrete.

6) The permeability of modified concrete was found to be
very low.

7) The load carrying capacity of modified RCC beam is
50.6 % lower when compared to conventional RCC
beam.

8) The energy absorption of modified RCC slab is 42.8 %
lower when compared to conventional RCC slab.

9) Plastic waste can be effectively used in the concrete and
thus provide a solution for the disposal problem of the
plastic wastes.
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