’l, International Research Journal of Engineering and Technology (IRJET) e-ISSN: 2395-0056

JET Volume: 05 Issue: 04 | Apr-2018

www.irjet.net

p-ISSN: 2395-0072

UTILIZATION & EFFECTS OF CROWN CAPS ON STRENGTH PROPERTIES
OF CONCRETE: A Review

Shivani Kapoor?, Sandeep Nasier?

IME Research Scholar, CED, Chandigarh University
2 Assistant Professor, CED, Chandigarh University, Punjab, India

Abstract: Industrial waste is one among the main booming
problems to dump within the surroundings. The necessity of
area for segregating the wastes is extremely troublesome to
manage the location. Advancements in technology enhances
not solely human comforts however additionally damages
the atmosphere. Use of steel fibre has become widespread
and safe currently. Nowadays the development business is in
want of finding value effective materials for increasing the
strength of concrete structures. The importance of concrete
in development of civilized world are often acknowledged
from the fact that, concrete is most generally used manmade
material on planet and consumption of concrete in world
per capita is around one ton. Being such a vital construction
material improvement of its strength and durability is prime
want of hour only by the approach of its analysis and
development. Green building is Associate in nursing
progressively necessary international concern and an
important thanks to conserve natural resources and scale
back the number of materials getting to our landfills. Giant
quantities of metal waste are generated from empty metal
cans and bottle caps of juices and soft drinks. This can be an
environmental issue as metal waste is difficult to biodegrade
and involves processes either to recycle or reuse. These days
the development trade is in need of finding effective
materials for increasing the strength of concrete structures
with low price, and with less environmental harm.
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1. Introduction

Use of fibre in concrete has long been knowledgeable since
1900. Within the early 1900s, asbestos fibres were utilized
in concrete, and within the 1950s the idea of composite
materials came into being and fibre reinforced concrete
was one amongst the main target of interest. Concrete is
that the most generally used construction material due to
its high compressive strength, long service life and low
value. The conception of using fibers to improve the
characteristics  of  construction materials.  Fiber
reinforcement is currently thought of because the most
effective method of rising the resistance of concrete to
cracking. However, concrete is comparatively strong in
compression however weak in tension and low crack
resistance. To improve such weakness of the concrete,
fibre concrete are developed. Fiber concrete (FRC) could

be a new structural material that is gaining increasing
importance. Addition of fiber reinforcement in discrete
kind improves several engineering properties of concrete.
Initially, fibers area unit wont to prevent and management
plastic and drying shrinkage within the concrete A fibre
reinforced concrete will be defined as a composite
material consisting of mixtures of cement, mortar or
concrete and discontinues, discrete, uniformly distributed
suitable fibers. The fibre reinforced concrete contains
randomly way distributed short separate fibres which act
as internal reinforcement therefore on enhance the
properties of the concrete. Now days different type’s fiber
are used in the construction which helps to improve the
properties of reinforce in differently ways with the help of
fibers we are able to construct the different types of
structures (light weight structure, sustainable buildings
etc.)Which is constructed by the help of waste materials.

2. Literature Review
To purpose and defend the research work, a number of

research papers are analysed. Following are the reviews of
different research.

Work performed by number academicians and
researchers.
Amit Rai (2014) after learning analysis Paper

“Application and Properties of FRC” following things may
be summarised mechanical and structural characteristics
and properties of fibre (i.e. Steel, Glass, artificial Fibre like
plastic, Natural Fibre-coir etc.)Methodology Of this
analysis Paper was to perform totally different
experiments and take a look at on F.R. C. And decide the
performance of FRC comparative to standard concrete.
The take a look at performed on FRC were Compressive
Strength, Split Tensile, Strength, Flexure take a look at and
followings things were all over.

Sachin Kumar (2017) in this various analysis report, two
major admixtures were utilized in concrete i.e. Acrylic
latex chemical compound and steel fibre their basic
characteristics were studied. Acrylic chemical compound
are styles of chemical compound noted for his or her
transparency, resistance to breakage and elasticity.
Concrete of designation M25 was ready for each FRC and
convention.

IS0 9001:2008 Certified Journal

© 2018, IRJET |

Impact Factor value: 6.171

| Page 427



’l, International Research Journal of Engineering and Technology (IRJET) e-ISSN: 2395-0056

JET Volume: 05 Issue: 04 | Apr-2018

www.irjet.net

p-ISSN: 2395-0072

A.M. Shende (2012) Introduced Steel fibres of 50, 60 and
67 ratio. Result knowledge obtained has been analysed
and compared with a bearing specimen (0% fibre). A
relationship between ratio vs. Compressive strength, ratio
vs. flexural strength, ratio vs. Split tensile strength
diagrammatic graphically. it's discovered that compressive
strength, split lastingness and flexural strength area unit
on higher aspect for three-dimensional fibres as compared
thereto made from 1/3, 1 Chronicles and a couple of fibres.
All the strength properties area unit discovered to air
higher aspect for ratio of 50.

G. Murali (2012) studied the influence of addition of
waste materials like shaping machine waste, drinkable
bottle caps, empty waste tins, waste steel powder from
workshop at a indefinite quantity of 1 Chronicles of total
weight of concrete as fibres. The shaping machine waste,
empty tins, drinkable bottle caps were deformed into the
rectangular strips of 3mm dimension and 10mm length.
Experimental investigation was done mistreatment M25
combine and tests were disbursed as per suggested
procedures by relevant codes. The results were compared
with typical concrete and it absolutely was discovered that
concrete blocks incorporated with steel powder inflated its
compressive strength by 41.25% and lastingness by
40.81%. Drinkable bottle caps strengthened blocks
exhibited a rise in flexural strength of concrete by 25.88%.
The specimen with steel powder as waste product was
found to be sensible in compression that had the
compressive strength of 41.25% quite the standard
concrete.

Milind V Mohod (2014) In this experimental
investigation for M30 grade of concrete to check the
compressive strength and durability of steel fibre Ferro
concrete containing fibers varied by zero.25%, 0.50%,
0.75% 1% 1.5% and a couple of by volume of cement
cubes of size 150mmX150mmX150mm to envision the
compressive strength and beams of size
500mmX100mmX100mm for checking flexural strength
were casted. All the specimens were cured for the amount
of 3, 7 and 28 days before crushing the results of fibers
Ferro concrete 3 days, 7days, and 28 days curing with
varied share of fiber were studied and it's been found that
there's important strength improvement in steel fiber
reinforced concrete. The optimum fibre content whereas
finding out the compressive strength of cube is found to be
100% and 0.75% for flexural strength of the beam.
Additionally it's been observed that with the rise in fibre
content to the optimum worth increase the strength of
concrete.

Vikrant Vairagade (2014) He presented the applicability
of previously revealed relation among compressive
strength tensile strength and flexural strength of
traditional concrete to steel fibers concrete was evaluated
and mechanical properties of steel concrete were
analyzed. during this experimental study cement sand

coarse mixture water and steel fibers were used for
compressive strength take a look at each cube specimens
of dimensions 150mm x 150mm x 150mm and cylindrical
specimen of length 200mm and diameter 100mmwere
solid for M20 grade filled with 1/3 and 0.5% fibers after24
hours the specimens were to curing tank wherein they
were allowed cure for seven days and 28 days. Finally
results of compressive strength for M20 grade of concrete
on cube and cylinder specimens with 1/3 and 0.5% steel
fibers for ratio 50 and 53.85 it absolutely was determined
that for addition of 0.5%fibers shows slightly a lot of
compressive strength than traditional concrete.

Chawla K., and Tekwani B., (2013) they studied the
influence of addition of fiber on the parameters of
compressive strength, flexural strength and modulus of
physical property once mixed in plain concrete. They
casted cubes of size 100mm X 100mm X 100mm of M20
grade concrete. The sand and cement area unit mixed dry
so water with compound if needed is side and mixed with
liquidiser. When 2, 3 minutes of blending, fibre within the
form of chopped strand is side slowly and therefore the
fibre is mixed slowly into the mixture. Then the mixture is
poured into the moulds on moving table and left to settle.
The cubes area unit demoulded the next day and testing is
finished at the ages of 28 days. They all over the
experiment with result like the addition of fiber, the
compressive strength is increased by 37th, flexural
strength by 5.19% and modulus of physical property by
4.14% as compared to plain concrete.

Arunakanthi E.and Kumar J D., (2016) they compared
the impact of addition of steel fibre and fiber on the
compressive strength, tensile strength and flexural
strength of plain concrete. during this experimental study,
a cement of grade M53 was taken and a combination of
cement, sand, coarse aggregates, water and fibres (steel
and glass) was created and stuffed during a mould of size
150mm X 150mm X 150mm.The addition of fibres was in
varied proportion of 0 zip, 0.5%, 1 chronicles and a couple
of respectively. when the testing the cubes with varied
proportion of fibres steel and glass) , it had been
ascertained that just in case of compressive strength,
tensile strength and flexural strength with the addition of
steel fibres the graph plotted strength vs proportion fibre
is linear however just in case of glass fibres , the graph is
linear up to I Chronicles addition of fiber. From a pair of
addition the graph isn't any longer linear which suggests
the strength for steel fibres will increase with the share
addition however just in case of glass fibres, the strength
will increase up to a quarter solely when 1 chronicles it
starts reducing.

Uttamraj S et al,, (2015) they created a study on standard
concrete and built building material composities (ECC).The
materials used were fly ash, aggregates, river, sand,
softener, polyvinyl acetate fibres and water. They replaced
Performance of Fiber ferro concrete and cement with half-
hour of fly ash. In a very paper four totally different
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proportion of fibres were taken to judge so as to optimize
the precise vary of polyvinyl acetate fibres possible for
concrete. From every mixture of 0.5%, 1%, 1.5% and a pair
of fibre volume fraction was compared to traditional
concrete and  were casted as six cubes
150mmx150mmx=150mm and 6 cylinders
150mmx150mmx150mm.At the tip of the experiment, it
had been determined that the standard concrete showed
reduced workability because of addition of ash however it
had been magnified by addition of super softener.

3. Methodology

3.1 Material used
a) Cement

The cement utilized in this study was 43 grade standard
Portland cement (OPC) confirming to IS . Cement could be
a binder material that sets and hardens independently, and
might bind alternative materials along. The quality
consistency is 34th whereas, the initial setting time and
final setting time is eighty min and 350 min respectively.

b) Coarse Aggregate

Coarse mixture used was a pair of0mm and down size and
relative density 2.93. Testing was done as per Indian
normal Specification IS. The dimensions of the
combination larger than four.75 mm is taken into account
as coarse mixture.

c) Fine Aggregate

Locally accessible sand confirming to zone II with relative
density 2.62 was used. The testing of sand was done as per
Indian customary Specification IS: 383-1970. The
dimensions of the mixture lesser than 4.75 mm is taken
into account as Fine combination.

d) Natural Sand

Natural watercourse sand is that the most cost-effective
resource of sand. However, excessive mining of riverbeds
to satisfy the increasing demand for sand in housing
industry has led to ecological imbalance in numerous
states. The factory-made sand, obtained from crushing of
laborious rock, boulders, etc. victimization progressive
international technology.

e) Water

Water is used for mix, natural process purpose should be
clean, portable, Fresh and free from any bacteria and want
matter confirming to IS 3025-1964 is employed for mix.
Water could be a key ingredient within the manufacture of
concrete.

f) Waste bottle caps

Waste bottle caps obtained from Scrap Market of Jalgaon
town. Waste Bottles Caps is a perfect material for
employment. The utilization of recycled Waste Bottles
Caps saves lot of energy and also the increasing awareness
of Waste Bottles Caps employment accelerates target the
utilization of Waste Bottles Caps with completely different
forms in various fields.

3.2 Casting of Specimen

The concrete combine style is completed in accordance
with the code used. The materials were tested for his or
her physical properties as per the relevant Indian
Standards. Moulds were properly fixed with screws and oil
is applied on the surface for simple
demoulding. The150mmx150mmx150mm concrete cubes
were cast for compressive strength, 150mmx300mm
concrete cylinders were forged for split strength and
150mmx150mmx700mm concrete beams were forged for
flexural strength per the combination proportion and by
commutation coarse combination with waste bottle caps in
numerous proportion.

3.3 Testing of specimen

After 24 hours, the specimens were removed from the
mould and subjected to water solidifying for 7 days and 28
days. When solidifying, the specimens were tested for
compressive strength, split strength and flexural strength.
Employing a compression testing machine of capability in
accordance with the provisions of the Indian normal
specification IS, strength of specimens were tested at 7
days and 28 days.

Three types of tests were performed on all concrete
batches, namely, Compressive strength, Split tensile
strength and flexural strength.

a) Compressive strength test

18 cubes of concrete mix were ready and tested as per IS
specifications at the age of 7days, 14days and 28days. At
that time from the check results analysis is completed
through comparison between normal concrete and fibre
reinforced concrete.

b) Splitting tensile strength test

6 cylinder of concrete combine were ready and tested as
per IS specifications at the age of 28days. At that time from
the check results analysis is completed through
comparison between traditional concrete and fibre
reinforced concrete.
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c) Flexural strength test

6 beams of concrete combine were ready and tested as per
IS specifications at the age of 28days. At that time from the
check results analysis is completed through comparison
between traditional concrete and fibre reinforced
concrete.

d) Comparison of compressive strength

The influence of the addition of 0.5% fiber on the
combines tested is compared with plain concrete mix and
therefore the results square measure tabulated in
Compressive strength will increase with the rise within the
proportion of fibres and at 28 days increase is concerning
zand it's outstanding.

e) Comparison of split tensile strength

Comparison results of split durability of the concrete
mixes with and whereas not fibers. Split durability of fiber
concrete can increase with the increase in proportion of
fibres and at 28 days increase is relating to 0.68% and it is
not distinguished.

f) Comparison of flexural strength

Comparison results of flexural strength of the concrete
mixes with and while not fibers. Flexural strength of fiber
concrete can increase with the increase in share of fibres
and at 28 days increase is regarding zero.23% and it is not
distinguished. The best finished by a trowel. Demoulding
was done once 24 hours and also the specimens were
cured below water. Once 7days, 17days and 28days, the
specimens were removed from activity tank and brought
for testing.

4. CONCLUSION

This study is meant to search out the effective ways in
which to reutilize the aluminum caps that's a waste that
reused as a helpful particle (Coarse aggregate) for the
preparation of the concrete. Analysis of the characteristics
strength of the concrete containing reusable aluminum
caps have the following valuable conclusion:

e The addition of fiber increases compressive
strength to a limited capacity, while the increase is
prominent in split tensile and flexural strength.

e The flexural strength increased with the increase
in fiber volume fraction. This concludes that the
increased amount of fibers in concrete makes the
concrete effective in withstanding the greater
flexural loads.

e Minimal cracks in the tested specimens indicate
that the fibers were effective in improving the
cracking resistance of concrete.

e The test results of this study indicate that there is
great potential for utilization of bottle caps in
concrete mixes up to 10%.

e  With the utilization of bottle caps in construction
industry the waste disposal problems can be
solved.
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