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Abstract — Coconut fiber is treated as natural fiber.
Natural fibers are those fibre which are environment
friendly, pollution free and does not have any bad effect
on climate. Every year there is ample amount of wastage
of natural fibre. If these fibers used as a construction
material it could save the bio-reserves. They Acts as
green construction material. Amongst all natural fibres,
coconut fibre is the fibre which has the better physical
and chemical property also it is renewable, cheap,
resistance to thermal conductivity, more durable, highest
toughness, most ductile then other natural fibre. The
problem of high rate of water absorption of the fibre
could be reduced by coating the fibres with oil. This
study aimed at analyzing the variation in strength of
coconut fiber (oil coated fibres) reinforced concrete at
varying fibre contents and fiber size to compare it with
that of conventional concrete. The addition of coconut
fibre improves various mechanical properties of
concrete. Addition of coconut fibre improves the
compressive strength and split tensile strength of
concrete, they also formed good bonding in concrete.
The experiment was conducted on concrete with the
addition of 3 mix proportions (1%, 2%, 3%) by the
weight of cement. The compressive strength and split
tensile strength of cured concrete evaluated for 7 days
and 28 days. The study found the optimum fibre content
to be 1% (by the weight of the cement). This result shows
coconut fibre can be used in construction.
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I- INTRODUCTION

The development of construction industry is upgrading
in two major ways. One of the way is the development

of construction techniques, such as using automated
tools in construction and the other is the advancement in
high-performance construction materials, such as the
introduction of high strength concrete. Among these
high performance materials, fibre reinforced concrete
(FRC) is gradually gaining acceptance from civil
engineers. In recent years, research and development
of fibres and matrix materials and fabrication process
related to construction industry have grown rapidly.
Their advantages over other construction materials are
their high tensile strength to weight ratio, ability to be
moulded into various shapes and potential resistance to
environmental conditions, resulting in potentially low
maintenance cost. These properties make FRC
composite a good alternative for innovative construction.
Their application in construction includes both
upgrading existing structures as well as new buildings,
which can apply to various types of structure like
offshore platforms, buildings and bridges.

A major obstacles towards development of high
performance concrete using steel fibres is the high costs
involved, availability and also problem of corrosion. The
awareness of increasing cost of steel is rising day by day
because of which making a structure or even a small
load bearing structure is quite difficult nowadays for a
budget projects. Coconut fibre being the most ductile
among all natural fibres has the potential to be used as a
reinforcement material in concrete. Coconut fibre is
extracted from the outer shell of a coconut. The common
name, scientific name and plant family of coconut fibre
is Coir, Cocos nucifera and Arecaceae (Palm)
respectively. There are two types of coconut fibres,
brown fibre extracted from matured coconuts and white
fibres extracted from immature coconuts. Coconut fibres
are stiff and tough and have low thermal conductivity.
Coconut fibres are commercial available in three forms,
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namely bristle (long fibres), mattress (relatively short)
and decorticated (mixed fibres). It is biodegradable so
the impact on environment will be minimal. This is also
a way to dispose off the fibres which are derived as
waste materials from coir based manufacturing units to
produce high strength materials .They are also non-
abrasive in nature ,cheap and easily available.

The primary aim of this project study was to identify the
improvement in strength characteristics of concrete with
the addition of oil coated coconut fibre. In the study,
coconut fibre is added to concrete and Plain Cement
Concrete (PCC) is used as reference to study its effect on
compressive and tensile strength properties and also in
reduction in cracking. Fibre is coated with oil so as to
decrease the water absorption. Some of the advantages
being observed are low-cost, low density, reasonable
specific strength, good thermal insulation, reduced wear
and ability to be recycled with minimal impact on
environment. Thus in addition to the enhancement in the
physical properties of concrete, it turns out to be a
sustainable waste management technique.

I1- OBJECTIVES

e To study the basic materials which are used in
concrete.

e To study the tests performed on concrete as well as
the materials used in it.

e To use the waste coconut strands as a natural fibre
in the concrete.

e To check the Engineering properties of Coconut
Fibre Reinforced Concrete. (Compressive test, etc.)

e To find out the mechanical properties of Coconut
Fibre Reinforced Concrete (CFRC) and to compare
it with the conventional concrete.

111- MATERIALS AND TESTS
For current project work various materials like Coarse
aggregate and fine aggregate are collected. We
conducted various tests on the above mentioned
materials in laboratory.
3.1 Cement
Ultratech cement PPC 43 procured from single source

was used . Physical properties of which are tested in the
laboratory and tabulated in Table 1.

Table 1: Physical properties of cement

Coarse aggregate having nominal size 20 mm were used
and different taste were performed and the result are

tabulated as below.

Table 2: Physical properties of coarse aggregates

Properties Value obtained
Specific gravity 2.74
Fineness modulus 7.1
Water absorption 3.07

Properties Value Obtained
Standard consistency of cement 34%
Initial setting time 70 min
Final setting time 360 min
Specific gravity 2.90 g/cc

3.2 Coarse Aggregate

3.3 Fine Aggregate

Good quality zone-l fine aggregate were used. The
different tests for physical properties of fine aggregate
are carried out in the laboratory and results are tabulated
below.

Table 3: Physical properties of fine aggregates

Properties Value Obtained
Specific gravity 2.74
Fineness modulus 3.5
Water absorption 2.04%

3.4 Coconut Fibres

Coconut fibre as a waste material procured from coconut
vendor in local market but can also be procured from
coconut oil manufacturing unit for large scale use. They
are properly washed before use. The fibres were treated
with coconut oil. The oil was applied on fibres and then
sun dries for 24 hours. The coconut fibres strands are
basically cutted into two sizes that are 3cm and 6¢cm in
length. The fibres used in this research are mix fibre that
is combination of both 3cm and 6¢cm fibre at once. The
amount of fibre content adopted is 1%, 2% and 3% of
cement.
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IV- EXPERIMENTAL WORK

We have made an attempt to design concrete of grade
M25. The mix design has been carried out for the
material details specified. The investigation was done by
taking 1%, 2% and 3% (by the weight of cement) of 3cm
and 6cm coconut fibre in concrete mix . The no. of
cubes and cylinders are casted for the present study are
listed in the table 4. Casting and curing of cubes and
cylinders are done as per the standard procedure. After
curing for 7 days and 28 days, we have performed
compressive strength test on concrete cubes and split
tensile strength on concrete cylinders.
Table 4- The experimental work for M25

Sr | Speci | Specimen Sa”?p'? Tot
no men Dimension Descrlptlon al
' (Concrete With) | No.
without 6
coconut fibre
with 1%
1 Cubes ggmm i coconut fibre :
150mm with 2% 6
coconut fibre
with 3% 6
coconut fibre
without 6
coconut fibre
with 1% 6
Cylin 150mm x coconut fibre
2
der 300mm with 2% 6
coconut fibre
with 3% 6
coconut fibre
V- RESULTS

Samples were tested after 7days and 28days and all the
data and results are given in charts. The test result
obtained from Compressive strength test and Tensile
strength test for concrete are analyzed graphically. In
this section , average compressive strength for 7 days
and 28 days of concrete have been compared between
conventional concrete and fibre reinforced concrete.
Similarly, the procedure was carried out for tensile
strength of concrete.

5.1 Compressive Strength
Compressive Strength is defined as resistance of

concrete to axial loading. Cubes were placed in
Compressive Testing Machine (CTM),and load was
applied. The readings were recorded upto final crack of
the cube and compressive strength was calculated. The
results of Compressive strength are shown in Table.
Calculations  :Compressive  Strength  =Maximum
load/Cross Sectional Area =P/A.

Table 5-Compressive strength of Concrete.

Sr | Fiber wic 7 days 28 days
.no | Added (%) ratio (n/mm2) (nf/mm2)
1. 0% 0.48 17.22 28.20
2. 1% 0.48 17.30 28.31
3. 2% 0.48 15.93 26.17
4. 3% 0.48 13.76 2431

Chart 1: Graph showing variation of compressive
strength at varying percentages of fibre
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Chart 2: Graph 2 showing variation of compressive
strength at varying percentages of fibre
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The compressive strength test was conducted on the
cubes with varying fibre content (0%, 1%, 2%, 3%).
From the graph that shows the variation of compressive
strength of concrete at varying percentage of fibre, it was
found that compressive strength of concrete decreases
with an increase in fibre content.

5.2 Spilt Tensile Strength

Cylinders were placed in Compressive Testing Machine
(CTM) and load was applied. The readings were
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recorded up to the final crack of the cylinder and split
tensile strength was calculated. Cylinders are calculated
by using the formula PL/3.14* DL,where P=Load,
L=clear span length, D=Diameter of the specimen. The
values were shown in

Sr Fiber wic 7 days 28 days
.no | Added ratio (n/mm2) (n/mm2)
(%)
1. 0% 0.48 1.79 3.33
2. 1% 0.48 1.88 3.45
3. 2% 0.48 1.55 231
4. 3% 0.48 1.28 2.19

Chart 3: Graph showing variation of split tensile
strength at varying percentages of fibre
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Chart 4: Graph 2 showing variation of split tensile
strength at varying percentages of fibre
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The split tensile strength test was conducted on the
cylinder with varying fibre content (0%, 1%, 2%, 3%).
From the graph that shows variation in tensile strength of
concrete with change in fibre content, it was found that

the tensile strength of concrete decreases with an
increase in the fibre content of the concrete mix.

VI- CONCLUSIONS

While testing the specimen, the plain cement concrete
specimens have shown a typical crack propagation
pattern but when CFRC specimen were tested, cracks
gets ceased which results into the ductile behavior of
CFRC. Coconut fiber are coated with oil which impact
the reduction in water absorption and increase in
shearing strength. At 1% addition of coconut fibre in
concrete increases compressive strength and tensile
strength of concrete. However, the compressive strength
and tensile strength decreased on further fibre addition
and it can be concluded that the fibre should not be used
beyond 1%. The addition of coconut-fibres significantly
improved many of the engineering properties of the
concrete, notably torsion, toughness and tensile strength.
The ability to resist cracking and spalling were also
enhanced. However, the addition of fibres adversely
affected the compressive strength, as expected, due to
difficulties in compaction which consequently led to
increase of voids.
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