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Abstract Concrete starts to develop cracks as soon as it is
placed because concrete is foible in tension, and is also
brittle natured. Such reasons do not allow to practice an
ordinary concrete for its use as rigid structure of
pavements as it may result in cracks and other failure
associated with rigid structured pavements, such
limitations can be eliminated to a greater extend by
utilizing the fibres in concrete mix to enhances its
properties in addition to its own compression ability. Waste
materials like polythene and rubber tire contributes to
various pollutions like water, land and air pollution.
These pollutions lead to various health problems also.
These polymeric wastes can be effectively used in concrete
in the form of fibres and these wastes will act as
reinforcement in concrete. Polythene is basically a
synthetic material that can enhance the limited properties
of normal concrete like ductility, strength, shrinkage
characteristics etc. This experimental work deals with the
study of effect of using polymeric substances on the
characteristics of concrete. Polythene and tyre being cut
into pieces of particular size of 30mm*6mm and they are
then mixed properly with concrete mix such that there
should be uniform distribution within the concrete mix.
Suitable concrete grade used in this experimental analysis
is M30. For the design mix IRC44:2008 was followed.
Concrete's strength characteristics have been identified
through this experimental study. For flexural and shear
observations, a double shear test and a four-point bending
test were used. It has been noted that the compressive
strength of concrete has risen by 17.49%. Increment in
flexural strength has been observed as 37.34% and specific
decrement in redirection was 22.22 %. Also, there was a
gain in shear quality t030.95% and decrease in redirection
was observed as 37.54% for M30 grade of concrete.

It was observed that the waste material used to construct a
single lane road of length 1000 m is about 17783. 831kgs.
Based on the collected data, it can be concluded that
polymeric wastes can be utilized in rigid pavements to
enhance concrete's qualities and lower different kinds of
pollutants.
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Index Terms— Water, Cement, Aggregate, Tyres,
Polythene, Admixtures.

I. INTRODUCTION

With more than 5,472,144 km of roads, India has the
second-largest road network globally. The economic
well-being of any nation depends on the infrastructure
of0communication. In current scenario the infra
structural development is very essential for overall
development of the country. Road networks play a
vital role in providing smooth surface for all means of
transports. Roads connect us to all the parts of the
globe. In our country flexible pavements are most used
which require bitumen in abundance at different
stages. Bitumen is usually made by fractional
distillation of coal and petroleum. As we know the
petroleum and coal products are shrinking day by day,
so the need of an hour is to find an alternative for
flexible pavements to utilize least number of natural
resources. Now we are left with the option of rigid
pavements. The construction of rigid pavements is
expensive and also in certain cases reinforcement is
required which further increases its cost and thus are
not much preferred in our country. Due to increased
wheel loads, changes in climatic conditions and tire
pressure etc. cracks occur in rigid pavements because
concrete itself possessing good resistance to
compression but at the same time is very poor in
tensional strength. These cracks are difficult to get
properly repaired during the service life of rigid
pavements. So various attempts have been made by
different researchers to minimize the cracks in rigid
pavements. On the other hand, India is facing a lot of
problems to deal with degradation of environment by
solid waste material among which the polymeric waste
contributes a major part. The whole humanity is being
suffered severely due to increased quantity of solid
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waste which is not occupying land but at the same time
degrading our environment in longer run, thus we civil
engineers must think of an alternative not only to make
pavements durable and free from cracks but also to
adopt certain measures to manage this growing
environment hazard by finding a way to this waste as
a useful resource in road construction works polymeric
waste materials in rigid pavements.

1.2 NECESSITY OF USING POLYMERIC
WASTES IN RIGID PAVEMENTS

The street asphalts in India are generally adaptable and
it is apparent that the strength of the adaptable asphalts
is less when they are laid in the locales of India like
UT of Jammu and Kashmir and so on, This is on the
grounds that the climatic conditions are as with the end
goal that the street asphalt need to confront continuous
rains every now and then which is extremely hurtful
not just for peeling off of bitumen and disintegration
of wearing coarse yet additionally for sub grade soil.
Thus, rigid pavement is the only option left with us but
keeping in view the economic conditions of the
country, efforts are to be made to make it economical
as well as effective in long run.

The Polymeric substances form large percentage of
solid waste and this waste is very difficult to dispose
off when compared to other components of solid
waste. By using it in roads will not only make roads
durable but is also the best possible way to dispose off
the polymeric waste in an environmentally friendly
way.

As concrete possesses good compressive properties as
compared to tensile properties, so using polymeric
substances will not only make it economical but also
will contribute in its tensile strength. Rigid pavements
with addition of polymeric fibres are corrosion
resistant and is best suited in saline region near sea etc.
for instance in cities like Mumbai etc.

1.3 SOURCES OF POLYMERIC WASTE

MATERIALS

Polymeric waste materials can be obtained in corpus

from different sources. The source maybe:

e From dumping sites if the waste is collected and
transported in segregated form.

e From diary product packet suppliers, as these
packets are the best polymeric waste which are
easy to get available.
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In this experimental investigation; the polymeric
substances are obtained from university canteen (milk
packets) and tire from (LUDHIANA PUNJAB)
respectively.

Figure 1.2: Polythene obtained from university
canteen

1.4 SCOPE OF USING POLYMERIC WASTE

MATERIALS

e  Use of Polymeric substances, will reduce the cost
of concrete (R/F) and make it more resistant to
crakes as it will increase its tensile strength.

e The land surface can be prevented from any
unwanted dumping of wastes and hence
ecological disturbances will be minimized.

e The availability of land for waste disposal will be
increased.

1.5 OBJECTIVES

e Investigating the mechanical properties of rigid
pavements with addition of polymeric wastes.

e To evaluate the change in properties of rigid
pavements, thereby reducing the formation of
cracks which reduces the maintenance cost of
rigid pavements.

e To Study the cost effectiveness and pollution
reduction with use of polymeric residues in rigid
payments.
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LITERATURE REVIEW

Lachyan et al., (2022) Greener and more sustainable
construction projects are become the target of most
agencies and officials, worldwide. Numerous attempts
are made to incorporate waste materials, particularly
plastic garbage, into construction projects in addition
to the increase in solid waste. Concerns regarding the
adverse impacts of incorporating plastic trash into
construction materials, particularly Portland Cement
Concrete (PCC) mixes, are valid. Therefore, the
purpose of this study was to examine how the
performance of stiff pavements is affected when
plastic debris is added to PCC mixes. Low proportions
of waste plastic (2%, 4%, and 6%) were assessed in
relation to coarse aggregate.

Kumar et al., (2020) deals with the effects of addition
of polyethylene fiber on the properties of concrete.
Concrete is brittle and durable in compression, while
it is weak in tension. Additionally, cracks begin to
appear as soon as the concrete is laid. These three
flaws prevent regular concrete from being used in
pavements because they cause failure and fracture in
addition to a lack of ductility. By adding fibres to the
concrete mix as reinforcement, these flaws in the
material can be lessened. Tyres and polyethylene
waste products contaminate the environment and
cause several health issues. Waste Tyres and
polyethylene can be recycled and utilized as fibre
reinforcement in concrete with good results. A
synthetic hydrocarbon polymer with improved
ductility, strength, and shrinkage characteristics is
polyethylene Tyre fibres and polyethylene were
chopped into 30 x 6 mm pieces and used at a volume
ratio of 1.5% each. Concrete of the M30, M35, and
M40 grades was utilized. The concrete mix design was
done in accordance with IRC 44:2008. The findings of
the polyethylene fibre reinforced concrete's strength
properties have been reported in this study. To
determine flexure and shear strength, the laboratory
used a double shear test and a 4-point bending test. The
28-day compressive strength increased by 18%, while
the flexure and shear strength increased by 39% and
32%, respectively. The results of the experiments
showed a 22% decrease in the 4-point bending test and
a 36% decrease in the double shear test in deflection.
Using energy methods, a theoretical analysis of
deflection was performed. Within allowable bounds,
the theoretical values and practical values were

IJIRT 166537

confirmed. Ultimately, it can be said that tires and
polyethylene work well together in reinforced cement
concrete.

Taher et al., (2020) Roads have become an essential
measure and symbol of the development of societies.
Road building projects are crucial infrastructural
amenities for any nation, and decision-makers set
aside significant sums of money for them each fiscal
year. Research, sound planning, design, and skilled
construction were needed for road building in order to
find creatively and economically engineered items to
meet the growing need for products that would reduce
construction costs while boosting durability. This
study aims to provide a comparative analysis of the
suitability of rigid and flexible pavements for roads,
considering several factors such as traffic, climate,
foundation, materials, life cost, maintainability, and
safety. The analysis will be done regardless of the
financial aspect. According to the reviewed studies,
the design of an asphalt pavement is based on the
component layers' ability to distribute load, while the
design of a concrete pavement is based on flexural
strength. Compared to asphalt pavement, concrete
pavement has a marginally longer lifespan. Although
the initial cost of flexible pavement is lower than that
of rigid pavement, over time, due to maintenance
expenditures, flexible pavement will actually cost
more than rigid pavement. Compared to flexible
pavement, rigid pavement is more durable and able to
maintain its shape in the face of traffic and challenging
environmental circumstances.

Ahmad et al., (2019) target of most agencies and
officials, worldwide. With the increase of solid wastes,
especially plastic waste, many attempts are made to
incorporate these waste materials into construction
projects. Nonetheless, there are legitimate worries
over the negative consequences of using waste plastic
into building supplies, particularly mixes of Portland
Cement Concrete (PCC). Therefore, the purpose of
this study was to examine how the performance of stiff
pavements is affected when plastic waste fibres are
added to PCC mixes. Low proportions of waste plastic
fibres (0.25%, 0.375%, and 0.5%) were assessed. The
loads, deflections, and Cracking Indices in a rigid
pavement were calculated using KENSLAB software.
Tests and analysis suggested that the ideal percentage
of plastic waste fibres would be 0.25%, as this would
improve rigid pavement performance and lengthen the
pavement's design life. Super plasticizers should be
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added to PCC blends with plastic waste fibres to offset
any workability loss, which could be a cause for
worry.

Saxena et al., [2018] carried out an experimental study
on the concrete which contained a partial amount of
shredded PET plastic bottles as aggregate. Parameters
like impact resistance, compressive strength, and
energy absorption of concrete were used to analyze the
performance of the above-mentioned concrete. From
the test results, the compressive strength of concrete is
reduced but resistance to impact loading is high
compared to concrete with PET bottles as aggregates
Zaleska et al., [2018] investigated used waste plastics
to investigate the structural, mechanical and
hygrothermal characteristics of lightweight concrete.
Different kinds of plastic waste were used as a
substitute material and the proportion of substitute was
50 %. Lightweight concretes comprising plastic waste
aggregates have been revealed to be a novel option in
terms of waste disposal and energy efficiency.
Algahtani et al., [2018] studied plastic aggregates
analyzed the rheological and durability characteristics
of concrete. Plastic aggregates (lytag aggregate)
substituted natural aggregates. Results from this
research showed that concrete strength characteristics
with 25 percent of plastic aggregate improved to the
normal level mentioned in ASTM C330/C330M-14
and water absorption, low chloride penetration
compared to control mixes. It is obvious from these
results that the use of plastic aggregates was promoted
instead of natural aggregates.

Mohammad Hosseini and Tahir [2018] conducted a
survey on the sustainability efficiency of waste plastic
concrete. Concrete properties such as air content,
sorptiveness, drying shrinkage, and chloride
penetration have been studied. Test concrete mixtures
were casted with 0-1.25 % Waste Metalized Plastic
Fibers (WMP) and cast with 20 % Palm Oil Fuel Ash
(POFA) for six samples. Test findings found that
concrete air content owing to the presence of WMP
fibers is enhanced. On the other side, owing to the
WMP content up to 0.75 % and POFA-based mixtures,
water absorption, salt penetration and sorptivity
decreased. The combination of WMP and POFA fibers
improved the characteristics of durability and resulted
in a decrease in concrete drying shrinkage.
Aldahdooh et al., [2018] assessed the potential of
Plastic Waste Aggregates (PWA\) as a partial substitute
for ordinary concrete was explored. This inquiry is
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based on methodology of surface reaction and method
of absolute quantity. Results stated that PWA’s
replacement as natural aggregates successfully
improves concrete’s engineering characteristics.

Peng et al., [2018] studied concrete samples made
from RCA were explored. Compressive strength of
RCA concrete samples with distinct replacement
percentages was noted. With a rise in RCA
percentages, the fatigue life, strength characteristics
and stiffness of the concrete samples were reduced.
Analysis of regression was used to achieve curves of
residual strength and degradation of stiffness. Also
described in this study are the effects of replacement
concentrations on the legislation of degradation and
fatigue harm. Arezoumandi et al., [2018] investigated
the impacts of recycled concrete aggregates and the
bond strength of gentle reinforcing steel surrounding
concrete were determined. Test specimens with 50 %
and 100 % RCA were prepared. Eighteen samples with
the specification amount of 13, 19 reinforcing bars
were ready for testing bond strength. From the test
outcomes, it is obvious that the bond strength
decreased by the recycled concrete aggregate
substitute exceeds 50 percent.

Etman et al., [2018] studied the shear performance of
Reinforced Concrete (RC) beams built with RCA was
explored. Previous studies found that shear strength is
reduced by using RCA. This experiment was therefore
aimed at compensating for the reduction in shear
strength through the use of short fibers and cured
RCA. Eleven RC beams with distinct proportion of
RCA were constructed and these beams were
subjected to a four-point loading system. Recycled
coarse aggregate replacement ratio, volumetric fiber
ratio, and the shear span-to-depth ratio were the
parameters considered. Cured RCA achieved using
two cement slurry and Styrene Butadiene Rubber
healing products. Test findings stated that, compared
to ordinary concrete, the concrete containing healed
RCA demonstrates better shear strength.

Seara-Paz et al., [2018] studied recycled aggregate
concrete loading tests. Test samples were produced
with 0 percent, 20 percent, 50 percent, and 100 percent
recycled coarse aggregate substitution with a water-to-
cement ratio of 0.5 and 0.65. Basic concrete properties
were determined at 28 days, such as mechanical
strength, elasticity module. During the charging
method the bending moments and deformations were
acquired, the beams were screened under four-point
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loading. Long-term beam deformations up to 1000
days have been observed. The long-term deformations
for recycled aggregate concrete were greater in terms
of strain and deflection than ordinary concrete.
Bizinotto et al., [2017] researched the impact of
recycled aggregates on concrete samples was
investigated. Ten concrete mixtures with varyingw /¢
ratio, recycled coarse aggregate replacement, content
of admixtures, and techniques of proportioning
aggregates were prepared. It was found from the test
outcomes collected in this work that the addition of
admixture and aggregate proportioning influenced
concrete specimens’ yield stress and plastic viscosity
values.

Deshmukh et al., (2017) performed Chi-Square
hypothesis to study different parameters for designing
rigid pavements. The hypothesis that is being tested
includes the link between time and deflection for
varying truck speeds as well as the impact of steel
fibres on rigid pavements' compressive and flexural
strengths. In rigid pavements, the study of
compressive strength using environmentally benign
materials like fly ash is done. The inclusion of UFS
(Used Foundry Sand) as a component in M-20 mix
design concrete results in cost benefits for pavement,
according to the hypothesis. Additionally investigated
are the relationships between several physical-
mechanical properties of recycled aggregates and the
computation of the nodal deflection-pavement
thickness relationship.

Algahtani et al., [2017] investigated the rheological
and microstructural characteristics of concrete
producing plastic aggregates instead of lightweight
aggregates were explored. The characteristics for both
concrete was determined for dividing tensile strength,
compressive slump strength, flexural strength, and
elastic modulus. With an rise in replacement rates,
these characteristics reduced. Normally Lytag and
lightweight aggregate demonstrate their fragile nature,
while concrete with plastic aggregates of 25 percent
offers the necessary strength and ductility. The
findings showed that concrete integrated by the plastic
aggregate could be used in both structural and non-
structural applications.

Chen and Sio [2015] assessed waste plastic
performance in concrete mixtures as a good aggregate.
The concrete specimens mechanical behavior was
noted with respect to compressive and tensile strength.
Replacement concentrations of waste plastic fine
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aggregate in the concrete blend vary by 0 percent, 10
percent, 20 percent, 30 %, 50 % and 100 percent. A
noticeable reduction in compressive strength was
noted at each stage of substitutes. Compared to another
level of fine plastic aggregate replacement, at the age
of 28 days, 10 percent of the replacement showed only
a 15 percent loss of compressive strength. The tensile
strength of the concrete samples improved by 10 %, 20
% and 30 % at the replacement level. The sample
specimens also underwent thermal transfer and
thermal absorption tests. Test specimens with 10 %, 20
% and 30 % fine plastic aggregate replacement
concentrations showed a substantial reduction in
thermal absorption and a tiny decline in thermal
transfer.

Subramani [2015] explored the impacts of using
recycled plastics in concrete samples as a coarse
aggregate were studied. The main problems
considered in this experiment are bond strength and
hydration heat. Tests were performed on plastic
aggregates to determine density values, specific
gravity, and aggregate crushing value. The greater
compressive strength value was acquired when plastic
aggregate was replaced by 20 percent. But it was not
possible to replace the plastic aggregate by 100
percent.

Saikia and de Brito [2014] investigated the impacts of
recycled polyethylene Terephthalate (PET) aggregate
size and shape on new and hardened concrete
characteristics. PET aggregates in concrete mixes
were replaced by 5 %, 10 % and 15 % in quantity of
natural aggregate. The findings indicate that with the
mixture of pellet-shaped PET-aggregate, the slump of
new concrete increases slightly. Due to the inclusion
of PET-aggregate, the hardened characteristics of
concrete deteriorate and the deterioration of these
characteristics intensifies as the content of this
aggregate increases. Differences in PET aggregates’
size, shape, and texture alter the water-to-cement ratio
as well as the slump of new concrete mixes, eventually
improving the mechanical conduct.

Srivastva et al., (2014) studied surface transportation
is most used mean of transportation. The most
common building material for stiff pavement is
concrete. Numerous research has been conducted to
far about the use of fly ash in building. It has not yet
been widely used to partially replace Portland
pozzolana cement (PPC). The ecology is really
concerned about the large amount of waste plastics
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because they are not biodegradable and provide a
disposal challenge. The purpose of this article is to
investigate the potential substitution of cement and
fine aggregate with fly ash and waste plastic in rigid
pavement. The outcomes of the experiments
demonstrated that plastic might be utilised to partially
substitute fine aggregate in concrete. 10% fly ash can
be used to partially replace PPC in concrete, making
up for any compressive strength lost because of the
addition of plastic waste.

K.Vamshi Krishna et al., (2014) concentrated on
conduct of fiber strengthened cement for unbending
pavements .This paper bargains with keen perception
of the mechanical properties of M20 level of cement
by doing expansion of filaments of polyester in the
plan blend. Polyester filaments of 0.1%,0.2%,0.3%
&0.4% by weight of concrete are added to the blend
plan. To compare the compressive strength, split
tensile strength & flexural strengths of conventional
cement to that of the fiber-stimulated cement, an
itemized analysis was conducted. The compressive,
split pliable, and flexural characteristics increase with
the fibre content. In a similar vein, asphalt loses
thickness.

Dr. Y.P.Joshi et al., (2014) led different trial examines
and furthermore they studied the use of fiber fortified
cement. They examined different kinds of filaments
and their application. The adjustment in properties of
cement by expansion of polypropylene filaments was
positive, they saw that quality of pressure is expanded
to about 16%. The flexural quality of polypropylene
fiber acquainted cement is expanded with about 30%.
They examined the various kinds of filaments and the
solid properties. By some expansion of filaments in
solid pliability of cement gets increased. To check the
functionality of solid its droop esteem was resolved.
The general productivity of all the fiber fortified
cement relies on the uniform circulation of the
filaments in the solid, their bond with the concrete
framework, and the technique for spreading of cement
for example without isolation.

Komal Bedi (2014) directed exploratory investigations
on flexural quality of cement with expansion of
polypropylene fiber and considered the effects of
polypropylene fiber on the flexure quality of cement.
The author has done a preliminary test on standardized
size solid bar 15cm x15 cm having a length of 70cm
for watching the quality in flex. The examples were
differentiated for both presence and nonattendance of
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for a power 89 g for every cum of concrete. Reference
models were tossed without polypropylene fiber. The
test result demonstrates that the flexural quality of
projected test examples with expansion of in light of
the fact that polypropylene fiber was high.

Kolli Ramujee (2013) led the exploratory
examinations on cement to check its quality properties
with  expansion of polypropylene filaments.
Polypropylene filaments of high quality, firmness and
warm obstruction are generally favored as expansion
to the solid. In this examination, the outcomes by
expansion of filaments have been noted down
distinctly. The compressive quality, part rigidity of
solid examples projected with various measure of fiber
rates fluctuates from 0%, 0.5%, 1% 1.5% and 2.0%
were examined. The examples wherein 1.5 % of
polypropylene strands were included demonstrated
better outcomes when contrasted with the other fiber
rates.

Peng Zhang et al. (2013) studied the Polypropylene
Fibre Reinforced Concrete's Fracture Properties. The
point of their work was to include various rates of
filaments as 0.04%, 0.06%, 0.08%, 0.1% and 0.12% in
solid which was having 15% fly ash and 6% silica
rage. They made some bar samples and tried them
under three point loading, they saw that the expansion
of filaments have improved the boundaries of cement
for example break strength, break energy, viable split
length, most extreme mid-range diversion, basic break
and opening uprooting and so forth With increment in
fiber volume division from 0 to 0.12%, there is
increment in break boundaries. Those filaments which
are implanted in solid influence the anxiety, improving
the pressure redistribution and decreasing strain
limitation. The expansion of polypropylene strands to
plain concrete cement lessens the break width from
practically 21% to 74%.

Mehul J. Patel et al., (2013) examined the impact of
polypropylene fiber on the high-quality cement. The
paper shows the adjustments in concrete with the
impacts of expansion of various extents of
polypropylene strands on the properties of high-
quality cement. A test perception was completed to
watch its impacts on compressive, ductile, flexural,
shear quality and plastic shrinkage breaking. A
striking increment in flexural, pliable and shear quality
was found. The primary point of this program is to
initially watch the quality of cement of evaluation
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M40 with simple accessible materials and afterward to
contemplate the impact of different extent of
Polypropylene fiber in the plan blend and to locate its
ideal reach which is 0.5%,1.0%,1.5% in the blend. The
test examples were tried at various age level for
properties of cement e.g. mechanical property
specifically, shape compressive quality, part elasticity,
flexural quality and other test were led for concrete,
synthetic admixture, coarse aggregates & fine
aggregates.

P. Sathe et al., (2013) did the trial program on
Polypropylene Fiber Reinforced Concrete, they
watched speedy augmentation of properties of cement.
They conveyed preliminaries with Artificial and
afterward they investigated work of these path on
polypropylene fiber presented concrete by replacing
stream sand to fabricated sand with and with no
admixture. They utilized different sorts of filaments
for example, carbon, steel, ashestos, glass, carbon,
Polyester, and polypropylene. The diverse trial
examinations for the assurance of properties of
polypropylene fiber are talked about in this
administrative work. This administrative work
presents us with the impact of polypropylene (PP)
fibres on various concrete characteristics for example,
compressive quality, versatility, functionality, and
break properties with various constituent of filaments
as (0%,0.5%, 1.0%, and 1.5%). This assessment gave
us that with expansion of 0.5% of polypropylene fiber
compressive and quality flexural quality gets
improved.

N Pannirselvam et al., (2009) directed the test
concentrates on the conduct and quality of fiber
strengthened cement polymerized pillar. The
fundamental point of their work is to break down the
quality of auxiliary conduct of fortified cement casted
beams. They saw that in those projected bars the
diversion malleability esteems for radiates has
expanded when contrasted with that of the comparing
reference shaft.

S.A Kanalli et al., (2007) contemplated the polymer
fiber strengthened Concrete with regular solid asphalt.
Street transportation has consistently been the life
saver of any country and the improvement of streets
involves worry for all. The most utilizing adaptable
asphalts and their requirement for customary and
intermittent support and recovery measures focuses us
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towards the extension and utilization of solid streets.
There are various favorable circumstances of
unbending asphalts over adaptable asphalts as
bituminous streets. This paper has underlined on the
utilization of polymeric strands in solid asphalts which
we know is a recent advancement in the field of
fortified solid

asphalt plan. A definite and relative examination of
these fiber presented asphalts with the ordinary solid
asphalts has been made utilizing Polypropylene fiber
squander as fiber support.

Chintan Patel et al., (2007) considered the acceptance
of Polymer Fiber "RECRON-3S” in asphalt quality
Concrete. Street network assumes a significant
function for the advancement of any nation. Roads are
considered as conduits and veins to any country as it
goes about as the help of any of the country so its
improvement involves concern. The conventional
adaptable streets and their requirements for nonstop
activities like restoration and support tasks focuses us
towards the extension for inflexible asphalts. There are
different focal points of inflexible streets over
bituminous asphalts. Yet in addition there are a few
inconveniences of inflexible asphalts like miniature
shrinkage,

cracking, and low water porosity and to conquer these
sorts of issues auxiliary productive material RECRON
3S is included cement and makes the asphalt more
grounded. By utilizing RECRON - 3S fiber in the solid
the compressive and flexural quality of the Pavement
gets expanded.

Allen et al., (2007) performed analysis technique in
conjunction with packaged finite-element programs, is
developed for the study of rigid pavements subjected
to temperature loading. The pavement is idealized as a
thin, isotropic plate lying on an elastic basis akin to
Winkler's for illustration purposes. The advantage of
the suggested method is its capacity to superimpose
the effect of the nonlinear temperature distribution on
the finite-element solution, while two-dimensional
plate elements are restricted to linear temperature
distribution over the thickness. This eliminates the
necessity of utilising three-dimensional, or brick,
elements, which would greatly lengthen the execution
and input times. The findings for linear and nonlinear
temperature variations are shown and contrasted.
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Shatha Sadig Hasan& Mohammed Yousif Fattah,
(2023) performed this study sought to determine the
effect of using COC as recycled fine aggregate (RFA)
on the compressive, splitting, and flexural strengths of
PRPC. The main objective of this investigation is to
study the effect of oil (water, new oil, and waste engine
oil) on the compressive and tensile strengths of PRPC
with COC and to compare the behavior with that of a
control mix (PRPC with NFA). The mixtures were
prepared using six different percentages of RFA,
replacing 0, 20, 40, 60, 80, and 100% NfA. After 28
days, the six mixes were divided into three groups. The
first was still being cured in water, W; the second in
waste engine oil, WEQ; and the third in kerosene oil,
KO. The results showed that using COC as RFA in
PRPC was viable, and according to this investigation,
the mix with 40% COC replacement with NFA
provides the highest values of compressive strength,
tensile strength, and flexural strength before and after
exposure to liquids (water, new oil, and waste engine
oil).

J. Compos., (2023) Asphalt is widely employed in
road construction due to its durability and ability to
withstand heavy traffic. However, the disposal of
waste polymers has emerged as a significant
environmental concern. Recently, researchers have
used polymer waste to modify asphalt pavements as a
new approach. This approach aims to improve
pavement performance and address the environmental
concerns of polymer waste. Researchers have
demonstrated that incorporating polymeric waste into
asphalt mixtures can lead to performance
improvements in asphalt pavements, particularly in
mitigating common distresses including permanent
deformation and thermal and fatigue cracking. The
current comprehensive review aims to summarize the
recent knowledge on the usage of waste polymers in
asphalt mixtures, encompassing their impact on
performance properties and mixture design.

MATERIALS

Concrete incorporates following constituents viz:
e Cement

e  Water

e Aggregates (Fine and Coarse)

e  Admixtures
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Strands are introduced if there ought to be an event of

Fiber Reinforced concrete (F.R.C). Two kinds of

fibers were picked for this assignment/study and they

were:

1. Polythene taken from RIMT UNIVERSITY
CANTEEN as waste milk packs.

2. Waste versatile tire got from KHURANA Tires
LUDHIANA.

The two strands to be utilized in solid association will

be made by using the squandered materials. The

squandered bundles of milk acquired from University

canteen are being utilized as polymeric fibre while

squandered tyre are being utilized as plan fibre of

Nylon.

3.1.1 Water

e Water goes about as the significant huge material
in any unbending asphalt development. It plays
out the going with occupations in solid
association: It gives concrete the going with
property. The quality, whole, power and
development obviously of activity of the
tenacious material which ties the totals rely on the
quality and proportion of liquid included.

e It additionally chooses the estimation of concrete
substance utilized. The more the water content (up
past what many would think about conceivable)
the more is the value.

e The different properties of set cement for example
compressive quality, flexural quality as depend
upon hydration consequences of cement and in
this manner relies on the substance of water
utilized.

e The malleability of concrete depends upon the
substance of water utilized.

e Similarly, water is needed to assist restore set
concrete and help it retain its crucial qualities.

3.1.2 Binding Material

Cement is one of the materials that at whatever point
includes with water shows strong and solid properties
that assists with holding the wholes together to plot a
solid mass. It is likewise named as weight driven
concrete, as it achieves its properties while going
through an exothermic hydration and structures a
water limiting material.

Cement can be of various types as listed below:
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Basic Portland Cement (OPC): It is a conventional
concrete which is made by expending the carbonate of
calcium and clayey soil together at an appreciable
greater temperature and a short time later beating the
final calcined substance referred to as clinker, along
with a small amount of gypsum (in order to quicken
the process of hardening), into a very finely powdered
material.

Three assessments of OPC available are as:

1. 33 Grade Ordinary Portland Cement (follows IS

269)

2. 43 Grade Ordinary Portland Cement (follows IS
8112)

3. 53 Grade Ordinary Portland Cement (follows IS
12269)

The cement's 28-day compressive strength is
addressed in numbers 33, 43, and 53.

Portland Slag Cement (PSC): This concrete is made so
a similar technique as OPC, at any rate in PSC clinker
is beat with slag from shoot hotter rather than gypsum.
This solid has sulphate opposition characteristics and
is utilized when the construction is acquainted with
adversarial typical conditions.

Portland Pozzolana Cement (PPC): PCC is a kind of
mixed concrete which is either made by bury
pulverising OPC cement with gypsum & pozolanic
material in specific areas or pulverising these materials
independently. It is utilized for those structures which
are developed close to marine areas.

3.1.3 Fine Aggregate

Standard sand is consistently utilized for its use in

concrete as fine material. Occasionally quarry

development or development from stone smashers are

in addition utilized as fine total. It adds to a basic bit

of solid cross section. Both standard and fake fine

material is being utilized as fine total. The places of

sand in solid framework are:

e |t devours the vacant areas in the middle of the
coarse total.

o It follows a nice responsibility towards usefulness
of cement.

e It decreases the different kinds of breaking in
concrete.

o It additionally decreases the shrinkage of cement
during drying measure.
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Regardless, to be utilized adequately in solid sand

ought to have certain credits. The focal necessities of

fine total to be utilized in concrete are:

e It ought to be solid and intense.

e It ought to be liberated from a vegetation or
trademark issue.

e It ought not have development or earth in it.

e It ought not assimilate more water content.

e It ought to be misleadingly dormant.

3.1.4 Coarse Aggregate

It contains broken rock stones. Once in a while rock or

broken squares are in addition utilized as coarse total.

Coarse total incorporate the most piece of the solid

composes and contributes toward weight and nature of

the set cement. The coarse aggregates can be of
various types as follows.

1. Granite: Its inherent abilities have made it so
usable that it appears to be fundamentally very,
ice safe and have possessing least amount of
porosity. Rock total is made out of particles of
different assessment. An instance of common
stone hard and fast made out of the going with.

2. Rock sand: Rock sand is the division of Stone
Supreme with an evaluation ranging from 0 to 3
mm. Usually, it is used for deicing and to develop
crumbling. In addition, they are employed for
reasons of enhancement.

3. Little chips: The bit of rock hard and fast having
an assessment changing from 3 — 10 mm are
masterminded under little chips. This part is
regularly utilized for piece headway.

4. Chips: These chips have a segment of 5 — 10 mm
and are the most notable part. This piece of stone
is utilized with everything considered headways
like structures, ranges, streets, fillings, spillage
structures, and so on. The more the bit of totals of
this division in concrete, the more grounded the
solid is. Atany rate it is utilized for shortsheeting
and surfacing purposes.

5. Granules: Totals remembered for this class have
an assessment fluctuating from 10 — 20mm and
are commonly utilized for pavements and street
enhancements.

6. Gravel total: These totals are consistently
encircled by beating of ordinary stone or quarried
rock. These totals show lesser quality than rock
total in any case are more moderate than them.
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Such wholes are utilized in establishments. It can
be of following types:

7. Scrabbled stone: Squashed kind ofOstandard
stone.

8. Rocks: Adjusted stones commonly found in
stream beds or waterfront zones.

9. Lime totals: These are moreover named as
dolomite total. These are from time to time
utilized for any improvement system. The
fundamental part of the lime total is sedimentary
limestone.

10. Secondary totals: Partner entireties start from
smashing of pummeling waste — solid, square, or
dim top. The fundamental  supported
circumstances of such totals are unimportant
effort. The expense of assistant totals is half of the
major ones and can be set up in a similar
methodology.

3.1.5 Admixtures

Substances which are blended in with different

segments of cement already or during blending to

cause cement to accomplish certain central properties.

Substance admixtures are routinely utilized for

beneath favorable circumstances:

o Decrease the expense of headway.

e Improve the properties ofOset cement.

e Holds nature ofOblend while it is being moved.

e Gain or loss of setting times.

Fantastically five classes of admixtures are referenced

beneath:

1. Water diminishing Replacements: - They are
frequently used to reduce the amount of water in
the solid mixture. The admixtures can reduce the
water content by 5-10%. Solid blend in with a
greater gauge may be established without
developing the strong substance by reducing the
water's strong degree, making the technique
reasonable.

2. Accelerating Replacements: - They are being
utilized to assist the concrete with getting its
quality prior. It decreases the concealed quality
improvement time moreover an ideal open
entryway for restoring. These additives or
admixtures are perfect for freezing environments
or steady progression when early quality is
needed.
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3. Retarding admixtures: - These additives negate
the cement's setting tone. These are usually used
in hot environments to enhance solids and
overcome the effects of temperature to speed up
solid set times.

Additionally, it may be applied in the event that a
situation  involving  completely  fortified
constructions arises in order to guarantee that
solid is applied uniformly prior to acquiring its
fundamental characteristics and solidifying.

4. Inhibitors: - They are being utilized to ensure the
solid substance in unforgiving ordinary
condition. It is ordinarily utilized after
solid substance is acquainted with development
assaults or saline condition, and so forth. These
types of substances form a thin film like covering
around the cement which is being used in the
structure to control the response of the designed
blends with the mix or the entire structure from
inside.

5. Super-plasticizers: -They are often referred to as
plasticizers, these substances can diminish the
essential H20 substance of cement by fifteen to
thirty percent and can be utilized for many other
specific purposes.

3.1.6 Strands

Filaments are basically small and individual materials
which can either be of metal or can be polymeric
material to be used in concrete for enhancing its tensile
characteristics. The filaments either metallic or
polymeric substances are utilized and mixed with the
concrete so as to improve the characteristics of
concrete which otherwise concrete is not posing
especially the tensile character. They are used for
following reasons:

e Improve adaptability

e Increase sway

METHODOLOGY
4,1 GENERAL
The following experiments should be carried out in
order to ascertain the various characteristics of

concrete with the addition of polymeric wastes:

4.1.1 Test of aggregate

INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 1028



© July 2024| IJIRT | Volume 11 Issue 2 | ISSN: 2349-6002

e Abrasion Test of aggregate
e Impact Value test of aggregate
e Crushing value of aggregate

4.1.2 Test of cement

Physical assessment of cement
Twenty-eight-day compr. quality test
Fle. quality test

Sh. quality test

4.2 TESTS ON AGGREGATES

4.2.1 Los Angeles abrasion test

e The Aggregates are heated up to remove the
moisture in them at a temperature of about 105 to
110 degrees Celsius by continuously adjustment
of weights by evaluation. Approximately 1250
grammes of aggregates with thicknesses ranging
from 40 - 25 mm and equally distributed amounts
of aggregates of size as 25mm to 20 mm, 20-12.5
and finally 12.5 millimeters to 10 millimeters
along with 12 number of steel charge balls F.

e The aggregates of about five kilograms of weight
are placed in the drum whose weight is considered
as W1.

e The apparatus is being run at the rate of about
thirty to thirty three revolution in one minute for
about 500 rotations.

e  After completion of 500 complete rotations the
apparatus is stopped and all the material from the
drum is taken out without allowing any amount to
get wasted.

e The entire quantity of crushed material is being
passed through 1.7-millimetre sieve.

e The entire quantity is then given a through water
bath and is allowed to get dried for about twenty-
four hours and is weighed after that time period
and is considered as W.

e The mass of material passed through the sieve is
the quantified.

e Then the abrasion value is calculated as

Abrasion value = (W2 / W1) x 100

Where, W1 and W2 are as mentioned above

TEST PERFORMED

(Here all weights are in Kilograms) The weight of
sample taken ‘W1’ =5
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Wt. of material passing through sieve ‘W2’ =1.18 So
the Abrasion value = (W2 x 100) / W1
=1.18x100/5

=23.61%

4.2.2 Impact test
The impact test is performed to determine the
toughness of aggregates, as the aggregates have to
with stand very high load especially when they are laid
near speed breakers and when they move on certain
jumps or potholes present on the roads. The test is
being performed as follows:

e Here the suitable and specified size of aggregates
are taken which pass over a 12.5-millimeter sieve
and are collected on a 10-millimeter sieve.

e The specified aggregates are then placed in a
standard container in three layers with tampering
of 25 blows to each layer with a tamping rod.

e The excess material is taken off.

e The cylindrical measure is the weighed and is
taken as W1.

e The hammer attached to the impact apparatus is
being raised to the specified height and is allowed
to fall freely from a height of 38 centimeter and
the hammer fall as on the cylindrical measure and
applying impact load on it.

e  Thesample is being blown by 15 number of blows
under this apparatus and then the sample is taken
out and is sieved through a sieve of 2.36
millimeter as per IS standards.

e The material passing through 2.36-millimeter
sieve is weighed and is taken as W2.

e The impact value is then calculated by applying
this equation.

e Impact Value = (W2 /W1) x 100

Here, W1 and W2 are same as mentioned above.

TEST PERFORMED

(Here all weights are in Kilograms)

Here the initial weight of aggregates in the cylindrical
measure ‘W1’ = 0.327 Wt.of agg. passed through the
sieve ‘W2’ =0.071

Thus, the Impact value of aggregates are determined
as=W2x 100/ w1

=0.071 x 100/ 0.327

=21.71%
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4.2.3 Crushing test

e The crushing test of aggregates are being
performed to analyze the load bearing capacity of
the aggregates because these aggregates have to
bear the load coming on them due to low and
heavy moving vehicles. This test is performed by
following the following procedure:

e The crushing strength is measured on specific
aggregates that pass through a 12.5-millimetre
sieve and are retained on a 10-millimeter sieve.

e Approximately 30259 of aggregate sample was
taken and was placed in long tube-shaped mould
in well packed layers and the layers were laid in
three equal heights in the mould.

e The aggregates in the mould are leveled with the
top and the aggregate weight is taken as W1.

e The mould is being placed at the base plate where
it is to be placed for testing in the apparatus.

e This mould along with the aggregates is basically
placed in the apparatus where it is to be subjected
with pressure.

e The apparatus applied the load on the specimen at
a constant rate of 4 tonnes till the load is as much
as 40 tonnes.

e The crushed sample is them allowed to pass
through 2.36-millimeter sieve.

e The portion of sample that passes through the
sieve is weighed as is taken as W2.

e The crushing strength value is then calculated by
applying the following equation as:

Crushing strength value = (W2 / W1) x 100

TEST PERFORMED

(Here all weights are in kilograms)

Initial Wt. of aggregates taken in mould ‘W1’ = 0.354
Wt. of material passed through the sieve “W2’ =0.075.
Thus the Crushing Strength Value = 0.075 x 100 /
0.353

=21.4%
Table 4.1: Laboratory analysis on aggregates
Lab Test Impact Value Test | Crush. Strength
Max. permissible | Max. permissible The maximum
value in fiber value in fiber allowable value in
reinforced concrete | reinforced concrete | fipre reinforced
=30% = 45% concrete is 30%.
Average values Average Average
(experimental) | experimental values |experimental values
=23.6% =21.8% = 21.4%
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4.3 DESIGN MIX

The measure of solid blend is to be structured to affirm

the importance of cement and to guarantee that the

concrete is having the ideal sturdiness, quality, and

toughness at the hour of solidifying.

The blend structure like M30 is completed in setting to

codes IRC 44:2008. Material details to be utilized are

e Ordinary PC of 43 grade

e Most usable size of (10mm and 20mm)

e  Admixtures/Plasticizers

e The W/C proportion for this mixture was favored
in the scope of 0.4 to 0.45.

e The aggregate sizes utilized were of size 10mm
and 20mm and are being used in the ratio of 9:1.

e In fiber-presented concrete (F.R.C), polythene
filaments & tyre fibres account for 1.5% of the
concrete.

Table 4.2: Mix design

Grade | Water | Cement Fine Coarse Coarse | Admixture

aggregates |aggregate | aggregate
(1cm) (2cm)

Mso | 45% 1 2.10 3.060 0.340 0.02

Grade

Cube = 15 ¢cm x 15 cm x 150 cm Volume
=3375000mm3

Specific Gravity (G) of tire = 1.14

G value of Polythene = 0.95

Specific gravity = W/V for 1.50% tire

Where, V = (1.5/100) x 3375000 V = 50625mm3

W =1.14x50625 W = 57712.5mm3 W = 57.712g

POLYTHENE:
V = 1.5 % of 3375000 V = 50625mm?
W =0.94 x 50625, W = 47587.5mm?3 W=47.587g

4.4 Curing and Casting of Concrete

Standard dimensional cubes (15 cm x 15cm x 15cm)
are made for performing strength test on concrete. The
beams are given with measurements as 50 x 10 x 7.5
cm.

Cubes

e 3 cubes of M30 Grade.

e 3 cubes of M30 fiber introduced concrete.

Beams

e 6 beams of M30 Grade concrete.

e 6 beams of M30 fiber introduced concrete.

6 no. of cubes and 12 no. of beams are made for
experimental purpose and left at room temperature for
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24 hours. At that point for relieving reason, they are
drenched in water. Subsequent to accomplishing 28
days trademark quality they are exposed out from
water and are been dried and afterward tests were
performed on them.

.

Figure 4.1: Casting of Beams and Cubes

4.5 Tests of Concrete
4.5.1 Compression test
The compressive strength is one of the most important

tests performed on cube specimen. It gives us idea

about the load carrying capacity of concrete after

harden state. It may be defined as the load bearing
capacity of concrete per unit area.

e Clean the bearing surface of the gear to remove
pollutants & apply lubricant.

e The test is presented in the machine so that to
guarantee the store applied cannot avoid being
applied through the opposite face of the cube.

e Thetestis being performed by using the base plate
quite often.

e The CTM is being operated to accomplish the
stress in the form of load on the specimen.

e The stress is being applied incessantly till it
achieve a rate 0f0140 kilograms/centimeter
square per minute.

o After the specimen fails to withstand further
addition of load the readings are notes down for
load.

e Along these lines tests are performed for both
standard concrete and fiber strengthened concrete
(F.R.C) cubical models and their 28 days brand
name quality is dictated by association:

Fec = PIA
Where, P = Load at dissatisfaction

= 150mm x 150mm
= 22500 mm?
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Machine

g

Tables 4.3 and 4.4 show the pressure test results for
regular concrete cubes and fibre fortified concrete
cubes, respectively.

Table 4.3: Compressive strength of conventional
concrete cubical blocks

Grade | Specimen | Failure | Compressive | Mean
no. load Strength Value
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N/sg. mm_ | N/sq. mm
01 85 37.8
Mso 02 86 38.22 38.07
Grade 03 86 38.22

Table 4.4: Compressive strength of FRC blocks

Grade | Specimen | Failure | Compressive | Mean | Gainin
no. load strength value | strength
(tons) | (N/sgq. mm) | (N/sq. (%)
mm)
4 101 44.88
M30 5 101 44.88 44.73 17.49
6 100 44.44

4.5.2 4 Point twist test

Flexural strength testing for concrete is critical for

determining its capacity to sustain bending forces.

This test, commonly known as the modulus of rupture

test, determines a material's resistance to deformation

and cracking under applied stresses. During the
operation, a prismatic concrete specimen is exposed to
progressively increasing loads until failure occurs.

e Stacking pins and support are set to the required
length.

e The thrown shaft is positioned on the assistance
pin, allowing for equal possibilities at both
completions.

e  Stacking pins are used to touch the upper side of
the bar.

o Dial check evaluates Centre point shirking.

e For alone model/trial of every assessment (M30)
and each type (normal and fiber strengthened
concrete) of strong, shaft preoccupation
eventually outline is resolved and load versus
shirking twist is plotted.

e The flexural quality/Bending quality for columns
is resolved by using the suitable expressions as
per standards.

Tables 4.5 and 4.6 show the findings for normal
concrete beams and fibre braced concrete beams
separately.

Table 4.5: Flexural strength of conventional concrete
beams

Grade | Specimen | Failure | Flex. | Mean flex.| Def. |Average|
number load | Stre. Str. (mm) | deflecti
(KN) [(N/sq.|(N/sg. mm) onin
mm) mm
1 541 | 3.85 0.088
M30 2 55 | 391 0.091
3 5.6 3.98 391 0.09 0.0
1 9
IJIRT 166537

Table 4.6: Flexural strength of F.R.C beams

Grade | Specimen | Failure | Flexure | Mean |Deflection| Mean
no. load | strength | Value | inmm |value of
(KN) | (N/sg. [(N/sq. deflecti
mm) mm) on
(mm)
M30 4 7.54 5.35 0.071
5 7.57 5.38 537 | 0.071 0.07
6 7.58 5.39 0.068

The gradual rate of increase in standard & decrease in
redirection as a result of layer presentation in concrete
is calculated and organized. The results of the
computations are shown in table 4.7.

Table 4.7: Increase in Flexural strength & reduction in
deflection in FRC beam.

Grade Mean Percentage Avg. Percent-
flexural |increase (%)| Deflection age
Strength inmm | decrease
(N/ sq.
mm)
M30 5.37 |37.34 0.07  [22.22

The load vs deflection readings of conventional
concrete and fiber reinforced concrete are shown in
table 4.8. The load Vs shirking twist is plotted using
graphical programming. The coordinate centres are
initially drawn around the plane and linked using a 2D
cubic spline technique. Figure 4.2(c) shows the pile
versus shirking twist for M30 strong bars.

Table 4.8: Load vs def. of conventional concrete and
fiber R/F concrete beams

Concrete Mix Mix with fibre
Load (KN) | Deflection Load kN Deflection

(mm) in mm

00 - - -
01 0.008 1 0.006
02 0.020 2 0.015
03 0.020 3 0.026
04 0.058 4 0.038
05 0.074 5 0.044
5.45 0.088 6 0.053
7 0.064
7.54 0.071

Conventional concrete

0 2 4 6

Load (KN)
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Figure 4.3: Load vs Deflection Curve in 4-point
bending test for M30 concrete

4.5.3 Double shear test

Its shear quality is among the most typical for
concrete. The shear force concept of solid refers to the
constraint provided by concrete against the shear load
applied to it. The hurled shafts are being tested for
shear quality in a pressure testing machine (C.T.M)
with expedited plans.

Table 4.9: Shear load carrying capacity (Shear
strength) of conventional concrete beam

Grade | Specimen |Load at| Shear | Mean | Deflection |Average
no. failure | strength | value | inmm value
(KN) | (N/sq.
mm)
M30 1 64.220| 8.56 |8.575 0.66 0.72
2 64.31 | 8.575 0.72
3 64.359 | 8.58 0.84

Table 4.10: Shear strength of fiber reinforced concrete
beams

Grade [Specimen|Load at| Shear |Mean DeflectiojAver
no. failure | strength | value |n in mm| age
(KN) | (N/sq. alue
mm)
4 84.32 | 11.24 0.42
M30 5 84.44 | 11.246 |11.246] 0.45 |0.41
6 84.56 | 11.27 0.46

A percentage raise in strength and the % reduction in
deflection caused by fibre merging in concrete are
estimated and summarized. The results of the
computations are reported in Table 4.11.

Table 4.11: Increased shear strength and reduced
deflection in fibre reinforced concrete beams.

Grade | Mean shear % Average |% decrease
str. increase | deflection
(N/ sg. mm) in mm
Mao 11.246 30.95 0.41 37.54

The load vs deflection readings of conventional
concrete and fiber reinforced concrete are shown in
table in table 4.12.

The load Vs shirking (deflection) twist is plotted using
outline programming. The locating centers are
indicated on priority around the plane. The load versus
redirection twist for M30 strong shafts are showed up
in fig-4.3(b).
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Table 4.12: Load vs deflection of conventional
concrete vs FRC beam

Conventional concrete Fiber introduced concrete
Load (KIN) Deflection Load (kN) Deflection
in mm mm
o] o] o o]
10 0.12 10 0.06
20 024 20 011
30 0.31 30 0.17
40 0.41 40 0.21
50 0.56 50 026
60 0.61 &0 0.31
642 0.66 70 036
80 04
8432 042
0.8
0.7
0.6 —Conventional
concrete
0.5
0.4

0 20 40 60 80 100

Figure 4.4: Load v/s deflection curve in double shear
test for M30 concrete

RESULT ANALYSIS AND DISCUSSION

The Theoretical analysis of diversion is obtained and
the qualities obtained are examined and separate
analysis was performed. Some standard qualities that
are mulled over are:

Poisson's proportion = 0.20

Youngs modulus of elasticity (E) = 5000 Vfck

Where, fck = Characteristics strength of strength

E = 27386.14 Mega pascal

As on account of fiber strengthened cement the normal
estimation of the shape qualities are thought of, same
will be the situation for customary cement.

Snapshot of inactivity (1) = bd3/12
=100x 75x 75 x 75 /12

=3515621 mm4

L = Leff. =400 mm
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5.1 FOUR-POINT TWIST TEST

Hypothetical estimations of avoidance are determined
utilizing the above given recipe. Tables 5.1 and 5.2
give the hypothetical and preliminary avoidance
estimates for traditional cement and fiber-presented
concrete. Table 5.3 shows the comparison of the two
sets of data (hypothetical and test).

Table 5.1: Deflection value of conventional concrete
(theoretical vs experimental)

Grade | Specimen | Load at | Deflection | Deflection
no. crack (KN)| (Theoretical) | (Experime

mm ntal) mm

04 84.32 0.52 0.42

M30 05 84.44 0.53 0.45
06 84.56 0.54 0.46

Grade | Specimen | Fail load | Theoretical | Experimental
no. (KN) deflection deflection
(mm) (mm)
01 5.41 |0.0940 0.087
Mao 02 5.49 |0.0940 0.090
03 5.59 |0.0959 0.093

Table 5.2: Deflection value of FRC (theoretical vs
experimental)

Grade | Specimen | Failure load | Theo. Def. | Expe. def.
no. (KN) (mm) (mm)
04 7.54 0.078 0.0701
M30 05 7.565 0.075 0.0702
06 7.575 0.078 0.0674

Table 5.3: Comparison of theoretical and experimental
deflection

Type of |Grade | Deflection | Deflection | %
concrete (mean (mean chang
theoretical) |experimental)| e
mm mm
Concrete Mso 0.095 0.091 4.759
(Convention-
al)
Concrete M3o 0.080 0.071 13.69
(FRC)

5.2 DOUBLE SHEAR TEST

Hypothetical estimations of diversion are determined
utilizing the above given equation. Tables 5.4 and 5.5
classify the presumably and provisionally collected
diversion estimates for normal cement and fiber-
presented concrete.

Table 5.4: Deflection value of conventional concrete
(theoretical vs experimental)

Grade | Specimen | Loadat | Deflection Deflection
no. crack (KN)| (Theoretical) | (Experimental)
mm mm
01 64.220 0.809 0.658
M30 02 64.310 0.819 0.712
03 64.359 0.816 0.837

Table 5.5: Deflection value of FRC (theoretical vs
experimental)
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Table 5.6: Comparison of theoretical and experimental
deflection

Type of Mix | Grade Avg. Avg. def. | % change
def.(theoreti|(Experime
cal) ntal)
mm mm
Conventional Mao 0.818 0.716 12.188
mix
FRC sample Mzo 0.529 0.438 16.98

The assessments of evasion are resolved theoretically
under given weight for both the tests (i.e., twofold
shear and 4-point curve test) for standard concrete and
polymer fiber strengthened strong shafts for every
assessment and the assessments of redirection got are
differentiated and the specific test ones when
practically identical bar is stacked under same
conditions.

5.3 WASTE REDUCTION ANALYSIS

3D shape = 150mm x 150mm x 150mm Volume =
3375000mm3

=0.003375 m3;

Explicit Gravity of Tyre = 1.14 Explicit gravity of
Polythene = 0.94; Explicit gravity = W/V;

For 1.5% Tire

Where, V = (1.5/100) x 3375000 V = 50625mm?3

W =1.14 x 50625 W = 57712.5mm? W = 57.712g

POLYTHENE

V =1.5 % of 3375000 V = 50625mm?3

W =0.94x50625 W = 47587.5mm3 W = 47.587¢g
Thusly absolute load of waste utilized = 57.712 +
47.587

=105.299 gm

The tire squander utilized has been gathered from
mechanical territory and the polythene squander from
university canteen. Therefore, the expense of tire and
polythene squander is low.

If we have to construct a single lane road pavement,
according to IRC specifications, Width of road =
3.75m

Thickness = 0.152m Length (say) =1000 m

Now, volume of concrete required = 570 m3 Quantity
of waste used = 570 x 31199.703
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=17783830.71 gm

=17783.831 kgs.

From this it is clear that for 17783.831 kgs of waste
per km can be used. Which means 17783.831 kgs of
waste / km of road will be utilized. So, a large quantity
of waste can be removed from environment which in
turn reduces environmental pollution at zero cost.

5.4 COST BENEFIT ANALYSIS

We can see that 17783.83 kgs of concrete/ km of road
are replaced by 17783.83 kgs of waste. Therefore
17783.83 kgs of concrete/ km of road gets reduced by
using fibre reinforced concrete as compared to
conventional concrete. Apart from this, for M30 grade
by introducing waste equal to 1.5% v/v of concrete

o 17.49% gain of Compressive strength is seen.

e 37.34 % gain in flexural strength is seen and

o 30.95 % gain in shear strength is seen.

6 DISCUSSION AND CONCLUSION

6.1 DISCUSSIONS

Where oil and consequently its result are diminishing
step by step, so the solid asphalts appear to be a well
substitution  ofObituminous asphalts for street
applications.

Using the substances like polythene waste, etc. in the
transportation field is a monetary to use and condition
neighborly technique. As we know steel fibers is light
weight, non-ruinous, and are economical. These
materials when combined alongside the strong fulfills
the going with two standard essentials of black- top
materials that are (I) diminished sullying and (ii) cost
practicality.

It has been indicated that the quality properties of solid
ascents fundamentally when strengthened with
material squanders like tyre fiber and polythene. The
fiber presented concrete (FRC) demonstrated better
quality against flexure, pressure and shear, three most
extreme material properties. It additionally expanded
the cements strength and the redirections are
altogether decreased when outer load is applied.

6.2 CONCLUSIONS

From the tests led on concrete with polythene and tire

filaments following ramifications have been drawn:

e There is a development of 17.49% compressive
nature of M30 grade concrete.
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e Increment in flexural quality were seen to be
37.34% for M30. Moreover, specific decrement in
redirection was 22.22%.

e  Shear quality augmentations by basic aggregate.
Augmentation in shear quality were seen to be
30.95% for M30. Also, singular decrease in
redirection was 37.54%.

e The observations show that flexural strength
increases higher than shear strength. In any case,
shear strength-induced center point redirection is
far less than flexure-induced shirking.

e From speculative assessment of the results, it is
checked whether there ought to be an event of 4-
point wind test that the rate assortment of
redirection in fiber reinforced concrete is
fundamentally more than that of conventional
concrete and it keeps extending with increase in
characteristics strength for both fiber introduced
concrete (FRC) and standard concrete.

e  After using waste milk packets and waste rubber
tyre, there is reduction in waste materials and also
it is more economical than other materials to be
used.

From the results referenced above it will in general be

assumed that the usage of wasted polythene and tyre

fibers in fiber fortified concrete satisfactorily and
unequivocally sway its mechanical properties.
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