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Abstract:
All of us know that the normal concrete possess very low tensile strength, limited ductility
and little resistance to cracking. So this paper focuses towards the experimental investigation
of the mechanical properties of plastic fiber reinforced concrete with conventional concrete.
Fibers while delivered in certain percentage in the concrete improves the property as crack
resistance, ductility, flexural strength and durability. So for enhancing the durability of the
structure we are using plastic fiber. Plastic fibers are resistant to most chemical & it would be
cementitious matrix which would deteriorate first under aggressive chemical attack. Plastic
fibers being hydrophobic can be easily mixed as they do not need lengthy contact during
mixing and only need to be evenly distressed in the mix. For this experimental work we are
using four percentages of fiber and four aspect ratios were adopted to conduct the tests in wet
stage and in hardened stage. The aspect ratios used were 30, 50, 70 and 90 and the various
volume fractions of fibers adopted were 1, 2, 3 and 4. M25 grade of concrete was designed as
per 1S10262-2019 code of practice which was adopted for all experimentation. The use of
Recycled Concrete Aggregate (RCA) is gaining importance throughout the globe due to the
depleting sources of natural aggregate and disposal problem of demolished waste. Also, it is
well established that the fibers make concrete ductile. Workability was tested by slump,
compaction factor and Vee-Bee tests. With several tests conducted to check workability,
strength and durability, it is concluded that the waste plastic Fibers can be used as an
ingredient of concrete. The compressive, split tensile and flexural strengths are affected
positively up to 0.5% of fibers. If the structure has to resist impact and shear loads, higher
percentage of fibers can be adopted. Permeability characteristics are also found to have
improved with 0.5% of fibers. KEYWORDS : Plastic Fibers, Conventional Concrete,
Recycled Coarse Aggregate , Workability.
INTRODUCTION: GENERAL

Volume 19, Issue 06, JUNE/2023 Page No:154



Wutan Huatan Jisuan Jishu

Since the large demand has been placed on
building material industry especially in the
last decade owing to the increasing
population which causes a chronic
shortage of building materials, the civil
engineers have been challenged to convert
the industrial wastes to useful building and
construction materials. This experimental
study which investigates the potential use
of waste plastic fibre for producing a low-
cost and light weight composite as a
building material. These alternatives were
made with plastic fiber. Any construction
activity requires several materials such as
concrete, steel, brick, stone, glass, clay,
mud, wood, and so on. However, the
cement concrete remains the main
construction material used in construction
industries. For its suitability and
adaptability with respect to the changing
environment, the concrete must be such
that it can conserve resources, protect the
environment, economize and lead to
proper utilization of energy. To achieve
this, major emphasis must be laid on the
use of wastes and byproducts in cement
and concrete used for new constructions.

FIG:-1

The utilization of recycled aggregate is
particularly very promising as 75 per cent
of concrete is made of aggregates. The use
of recycled aggregates from construction
and demolition wastes is showing
prospective application in construction as
alternative to primary (natural) aggregates.
Research on the wusage of waste
construction materials is very important
since the materials waste is gradually

Volume 19, Issue 06, JUNE/2023

ISSN NO: 1001-1749

increasing with the increase of population
and increasing of urban development. The
reasons that many investigations and
analysis had been made on recycled
aggregate are because recycled aggregate
is easy to obtain and the cost is cheaper
than virgin aggregate.

OBJECTIVES OF THE PROJECT:

The specific objectives of the current
investigations are as follows.

e To conduct a comprehensive feasibility
study on producing waste plastic fiber
reinforced concrete (WPFRC) using fibers

¢ To conduct slump, compaction factor and
Vee-Bee tests to study the workability
characteristics of waste plastic fiber
reinforced concrete (WPFRC) for all
percentage of fibers and aspect ratios

e To conduct compression, split tensile,
flexural, shear and impact strength tests on
waste plastic fiber reinforced concrete for
all percentage of fibers and aspect ratios to
study the mechanical properties of
concrete when waste plastic fibers are
included in concrete.

RESEARCH MATERIALS:

The materials used in this experiment were
locally available . In this research work we
are going to conduct different test on the
materials to be used. After casting of the
concrete we will also perform different test
on the specimen. As we are going to make
M25 grade concrete so for this we have to
make mix design. So before making mix
design we need to perform different
testson the materials we will be using.

Cement:

Cement is one of the most popular
building material. It is used as a binder in
the construction industry. It has both
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adhesion and cohesion properties. It can
bind particles into a compact durable solid
mass. The most common type of cement
are used as a component in the production
of mortar in masonry and concrete, which
is a combination of cement and an
aggregate to form a strong building
material.

In this test cement Grade M53 OPC is
used. When water is added to it paste is
formed which hardens with time. This
cement grade is used for focused works
such as pre stressed concrete 17 In this test
cement Grade M53 OPC is used. When
water is added to it paste is formed which
hardens with time. This cement grade is
used for focused works such as pre
stressed concrete components, precast
items such as paving block, building
blocks, etc., runways, concrete roads,
bridges, and other RCC works where the
grade of concrete is M25 and above.

The cement chemical composition is listed
in the table below

SilicadSi0ay 1% to 23%
Alumina-(Alz0y, 3% 1o E4
Trosn Odcilea(Feg Oy 5% to 6%
Lime-(Cal) 00% 10 67%
Magnesia-(Mpl1) 1% 10 3%
Sulphinr Tringide-( 50 1% 10 A%
M scellaneous 1%

Compressive Strength Test
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Compressive strength is the ability of
material or structure to carry the loads on
its surface without any crack or deflection.
A material under compression tends to
reduce the size, while in tension, size
elongates.

AIM : To determine the Compressive
Strength Test of Specimen

REFERENCE STANDARDS:

IS 516-1959 — Methods of tests for
strength of concrete

EQUIPMENT & APPARATUS:
e Standard Compression testing machine

e Cube mould of standard size 15 cm x 15
cmx 15¢cm

¢ Balance(0-10kg)
PROCEDURE:

1.Place the prepared concrete mix in the
steel cube mould for casting.

2.0nce it sets, After 24 hours remove the
concrete cube from the mould.

3.Keep the test specimens submerged
underwater for stipulated time.

4.As mentioned the specimen must be kept
in water for 7 or 14 or 28 days and for
every 7 days the water is changed. Ensure
that concrete specimen must be well dried
before placing it on the Digital
Compressive Test Machine.

5.Weight of samples is noted in order to
proceed with testing and it must not be less
than 8.1Kg.

6.Testing specimens are placed in the
space between bearing surfaces.

7.Care must be taken to prevent the
existence of any loose material or grit on
the metal plates of machine or specimen
block.
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8.The concrete cubes are placed on bearing
plate and aligned properly with the center
of thrust in the testing machine plates. —
The loading must be applied axially on
specimen without any shock and increased
at the rate of 140kg/sq cm/min. till the
specimen collapse.

9.Due to the constant application of load,
the specimen starts cracking at a point &
final breakdown of the specimen must be
noted.

Compressive Strength = Load / Area Size
of the test specimen

FIG:-3
RESULTS:

The main objective of this research is to
compare the mechanical properties of
conventional concrete with fiber reinforced
concrete. So for that we need to perform
the compressive, tensile and flexural
strength test on the cube, cylinder and
beam respectively. So before that we need
to perform the test on the materials that
will be used in the casting of the cubes,
beams and cylinders.
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GEAPH:-1
CONCLUSION:

(1) With the increase in recycled coarse
aggregate content, the compressive
strength is decreasing.

(i1) The behavior of experimental concrete
under slump and compaction factor tests
shows that workability is reduced in
PFRC. It was due to resistance offered by
the fibers to the movement of aggregates

(ii1) As the percentage of fiber increasing
the strength of concrete is increasing.

(iv) Replacement Level Of 40% Recycled
Aggregate in concrete mixes was found to
be the optimum level to obtain higher
value of the strength at the age of 28 days.

(v) The workability of concrete is
increased upon increase in addition of
plastic fibres.
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(vi) We got higher values of strength at
40% replacement for both compressive
strength and spilt tensile strength.
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