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Abstract- According to earlier studies it was found that the
concrete is good in the compression but weak in tension and
flexural. Many of alternative materials were replaced or added in
concrete to enhance the fresh and hardened properties of the
concrete matrix. In this paper comparison of experimental
results of coir and basalt fibers at different volume fractions i.e.
1% and 3% at different curing ages like 7 and 28 days were
employed. The most appropriate mix combination from this
study in terms compressive strength, split tensile strength and
workability is having the volume fraction 3%.
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I. INTRODUCTION

In construction industry the concrete is most widely used
materials ingredients are cement, aggregates (fine and course)
and water. Many of materials used as admixture and super
plasticizers are used to enhance the properties of the concrete.
Due to the brittle nature of the concrete it will break easily
when tension load acts on it. To improve the properties of
concrete under tension and flexure, steel reinforcing bars are
used from a long time, but they were very expensive and
having other complication too. Many researchers have been
conducted around the world on the addition of various types of
natural and synthetic fibers to improve the mechanical
properties of concrete. The purpose of this study is to
investigate the improvement in properties of concrete by
reinforcing it with two different fiber i.e. coir and basalt fiber.

ILMATERIALS AND METHODLOGY

The main purpose of this investigation was to study strength
characteristics like the compressive strength and tensile
strength. This programme involved casting, curing and testing
of plain concrete cubes and cylinders with different amounts
of volume fractions of basalt fiber and coir fiber. The concrete
mix depends on the properties of the material. Preliminary
tests were carried out with cement, coarse and fine aggregates.
Cube and cylindrical specimens were employed with different
amounts of basalt and coir fibers. The specimens were
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remolded after 24 hours of casting to keep them in water for
curing 7 and 28 days respectively. The specimen was tested on
a compression testing machine for compression and split
tensile test.

A. Cement

Portland cement used as a binder in concrete mixtures. The
main objective was to create homogeneous properties in the
mix to achieve good strength. OPC 43 grade cement was used
for the design mix in the present study and its properties are as
per table 1. Various properties of the cement are tested, such
the compressive strength after 7 days and 28 days, specific
gravity, consistency and initial and final hardening of the
cement.

TABLE I. CEMENT PROPERTIES

S. No Properties Experimental Value
1. Specific gravity 3.15
L 55 min (Initial)
2 Setting time 264 min (Final)
3. Standard consistency 35%

B. Aggregates

Aggregates provide the volume and support to almost all
properties of the concrete at fresh and harden state. As a result,
aggregates are often used in two or more dimensions to
increase the density of the mix. The main purpose of fine
aggregate is to improve the workability and consistency of the
mix, the test details if fine aggregates given in table II.
Aggregates that pass through a large IS 4.75 mm sieve are
called fine aggregate and retained are known as coarse
aggregates. Aggregates were used by combining two closely
spaced crushed stones of sizes 20 mm and 10 mm in the ratio
of 60:40, table III describe properties of coarse aggregates.
The aggregates were washed to remove dirt and dust and then
dried on a dry surface.
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TABLE II. COURSE AGGREGATES PROPERTIES

S. No Properties Description
. Color Grey
2. Shape Angular
. . 2.71 (20 mm)
3. Specific gravity 2.67 (10 mm)

TABLE III. FINE AGGREGATES PROPERTIES

S. No Properties Description
1. Specific gravity 2.58
2. Color Brown
3. Sieve Analysis Zone-11
C. Water Fig.2 Coir fibers
Portable water is usually measured appropriately for mixing III. EXPERIMENTAL WORK

and curing concrete. Therefore, drinking water was used to
extract the concrete in the material testing laboratory. It was
free from harmful impurities.

The experimental setup arranged to perform different tests on
plain mix and fiber reinforced concrete by addition of basalt
and two coir fibers. Total 30 cubes and 30 cylinders were
D. Fiber employed in all mix combination. The concrete mix used is
The two types of fibres were used in this present study like M20 for present investigation. Figure 3 presents the concrete
basalt and coir fibres. Moreover, the fiber were used in cubes moulds having size 150mm X150mm X150 mm and
concrete as single nad combination of both to study the cylinder having size of 100 mm in diameter and 200 mm long.
different objectives of the investigation. In experimental work

figure 1 and 2 presents two different fiber coir and basalt fiber

respectively. Average length of basalt fiber is 12 mm and coir

fiber is 25 mm for compare the length property were cut the

length of coir fiber about 12 mm. The physical properties of

basalt and coir fibrs are presented in table IV ans V.

TABLE IV. BASALT FIBER PROPERTIES

S. No Properties Description
1. Specific gravity 2.7 wg—-’,, s
2. Water absorption 25% j,;-’"’""/ e |
3 Color Golden Brown
TABLE V. COIR FIBER PROPERTIES
S. No Properties Description
1. Specific gravity 0.9
2. Water absorption 12%
3. Color Golden

Fig.3 Concrete cubes and cylindrical moulds

TABLE VI: MIX PROPORTIONS.

Mix Fiber | Cement aggFrlel;ntes ag(tjg::;;:es Water
k K kg/m3
(kg) (Kg) (Kg) (kg/m3) (kg/m3)
Mix proportion - 1 1.64 2.92 0.5
M20 0
M20+1% BF fiber
M20+3% CF fiber 3.95 395 648.3 1154.3 198
M20+3% BF fiber 1185
M20+3% CF fiber )

Fig.1 Basalt fibers
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A. Mixing of normal concrete and fiber reinforced concrete.

First, carefully mix the cement, fine aggregates and course
aggregates as per mix design with right amount of fiber before
adding the water. The coir fiber must be dipped in water for
24hrs due to high water absorption property. Fibers were
added after 2 to 3 minutes mixing of the concrete, while being
stirred to ensure that coir fiber is uniformly mixed. When
concrete is homogenous, add the necessary amount of water
and mix for 2-3 minutes before casting into cylinders and
cubes moulds. The mould has been positioned correctly on a
level surface, the moulds with fresh concrete is put on the
vibrate machine to compact the concrete and removal of air
voids in it. The table VI provides the basic information about
mixes and material proportions.

Fig 4. Casted cubes and cylinder

B. Slump cone test

On fresh concrete the slump cone test as per figure 5 has
performed to determine the workability of the concrete.

Fig 5. Slump test
IV.RESULTS AND DISCUSSIONS

A. Slump cone Test

TABLE VII SLUMP CONE TEST

S No. Fiber content Name of Mix Slump Value(mm)
1. 0% Plain Concrete 96
5 1% 12mm long BF 73
12mm long CF 59
3 3% 12mm long BF 69
12mm long CF 32
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Fig.7 Slump test results (V{=3%)

Due to the high water absorption properties of the coir fiber
the workability of the concrete mixes has reduced as the fiber
content increased from 1% to 3% as shown in fig 6 and fig 7
for both type of fibers. As the fiber content increased the
concrete losses cohesiveness nature which also reduced its
workability.

B. Compressive strength.

After a day of casting, the specimen was remolded cubes and
cylinders placed them in water to cure for 7 and 28 days. The
table VIII presents the compressive strength results for both
1% and 3% volume fractions. But the figures 8 present 1%
and figure 9 shows 3% volume fraction for discussion
propose.

TABLE.VIII COMPRESSIVE STRENGTH

. Compressive Strength
S. No cf:lbtj; ‘ Name of Mix (MPa)
7days 28 days
1. 0% Plain Concrete 22.5 24.4
5 1% 12mm long BF 16.96 30.85
12mm long CF 22.9 25.8
3 39 12mm long BF 18.05 34.54
12mm long CF 24.1 25.7

For more clearly the compressive strength results were
discussed only for 28 day of curing. Figure 8 represents the
compressive strength results at a volume fraction 1% of basalt
and coir fiber. There is a significant increase in compressive
strength by 26% on addition of basalt fibers as compare to the
plain concrete. There is a slight increase in compressive
strength by 6% on addition of coir fibers with reference to the
plain mix.
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Fig.8 Compressive strength test results (VI=1%)
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Fig.9 Compressive strength test results (V{=3%)

Compressive strength results at a volume fraction 3% of basalt
and coir fiber are presented in figure 9. There is a considerable
increase in compressive strength by 42% on addition of basalt
fibers with compare to the plain concrete mix. There is a
minor increase in compressive strength by 5% on addition of
coir fibers with reference to the plain mix.

C. Split tensile strength

TABLE.IX SPLIT TENSILE STRENGTH

S No .Ftber Name of Mix Split Tensile Strength (MPa)
content 7days 28 days

1. 0% Plain Concrete 1.25 4.8
12mm long BF 2.09 5.7

2. 1%
12mm long CF 2.6 6.4
12mm long BF 2.13 6.04

3. 3%
12mm long CF 29 6.8

Only 28 days results of split tensile strength are discussed. The
table IX presents the split tensile strength results for both 1%
and 3% volume fractions. However the figures 10 present 1%
and figure 11 shows 3% volume fraction for discussion
propose. Split tensile strength results at a volume fraction 1%
of basalt and coir fiber are presented in figure 10. There is a
considerable increase in split tensile strength by 19% on
addition of basalt fibers with compare to the plain concrete
mix. It is observed that noticeable increase in split tensile
strength by 33% on addition of coir fibers with reference to
the plain mix.
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Fig.10 Split tensile strength test results (V{=1%)
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Fig.11 Split tensile strength test results (V{=3%)

Figure 11 provides the split tensile strength results at a volume
fraction 3% of basalt and coir fiber. There is a significant
increase in split tensile strength by 26% on addition of basalt
fibers as compare to the plain concrete. There is a drastically
increase in split tensile strength by 42% on addition of coir
fibers with reference to the plain mix.

V. CONCLUSIONS

The workability of the mixes containing the basalt and coir
fibers is decreased due to the fiber volume effect. The coir
fibers absorbed the water from the mix which leads to low
workability as compared to basalt fiber.

There is a significant increase was observed in compressive
strength on addition of basalt fibers at volume fraction 1% and
3% by 26% and 42% respectively.

The performance of the coir fibers was on the lower side. The
increase was 6% and 5% at the volume fraction 1% and 3%
respectively.

The performance of the basalt fibers in terms of increase in
split tensile strength from 1% to 3% volume fraction was in a
order of 19% and 26% respectively at 28 days of curing.

The coir fibers plays the noticeable elevate role in increase of
split tensile strength as 33% and 42% for the addition of
volume fraction 1% and 3% respectively.

The most appropriate mix combination from this study in
terms compressive strength, split tensile strength and
workability is having the volume fraction 3%.
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