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Experimental Study on Pineapple Leaf Fiber
Reinforced Concrete
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Abstract— From the ancient times, many experiments were tried on plain cement concrete by adding several fibers to improve mechanical
properties of concrete. In recent years many were interested on making low cost construction materials by using natural fibers for the
purpose of environmental protection. Among these, pineapple leaf fiber (PALF) has most desirable mechanical properties. Through this
study, we tried to improve the mechanical properties of concrete by adding PALF in the aspect ratio 450 and conducted experiments on
concrete such as compressive strength, flexural strength and split tensile strength tests in the percentage of 0.05, 0.1, 0.15 and 0.2 by
weight of cement. From the experiment we got the optimum value of PALF as 0.1% by weight of cement, which showed an increase of
82.3%, 43.24% and 35.24% in compressive strength, split strength and flexural strength respectively as compared to plain cement

concrete.

Index Terms— compressive strength, concrete, flexural strength, low cost construction, mechanical property, pineapple leaf fiber, split

tensile strength.

1 INTRODUCTION

OWADAYS the construction industry mainly focused

the way of sustainable development by using the con-

struction materials which are eco-friendly. And there by
also can reduce the whole cost of construction. By the use of
such materials it is also ensured that there is no change in de-
sirable properties of conventional concrete. Many natural fi-
bers are introduced in concrete industry and many of them
have proved to be an alternative of steel fibers.

Pineapple leaf fibre (PALF) is a consonant natural fiber by
considering chemical composition and material properties. In
this study add PALF in conventional M20 mix concrete by
specific aspect ratio and in different percentage by weight of
binding material (cement). After proper curing of concrete
specimen check its compressive, flexural and split tesile
strengths by tests. Select an optimum value of percentage of
PALF that added to get special concrete.

2 CoNcCEPT OF PALF RIENFORCED CONCRETE

Conventional plain concrete is added with specific percentage
of PALF by weight of binding material. Which can improve
the strength of concrete in cheap cost.

3 MATERIAL PROPERTIES

We used the M20 mix concrete in the ratio 1: 1.5: 3: 0.45 of
OPC 53 grade cement: locally available M- Sand: coarse ag-
gregate of nominal size 20 mm: water. Compressive strength
of conventional concrete was obtained as 21.19 MPa after 28
days curing. Also used the PALF of aspect ratio 450 collected
from a local manufacturer. Which are added in concrete in
different percentage by weight of binder material ie, 0.05%,
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0.1%, 0.15% and 0.2%.

4 EXPERIMENTAL PROCEDURE

The specimens were prepared of 150X 150 X 150 mm
cubes, 100 X 100 X 500 mm beams and cylinders of 150 mm
diameter and length of 300 mm by casting in steel moulds.
Various mixes were prepared by adding PALF in various ra-
tios. Then poured in moulds and allowed it for 28 days of cur-
ing after the demoulding of specimen.

5 TeST RESULTS AND DISCUSSIONS

5.1 Effect of PALF on compressive strength of M20
concrete

The test was conducted on 150 x 150 x 150 mm cubes by add-
ing various percentage of PALF which added to the mix. Then
tested the each cubes after 28 days of curing. Total 10 cubes
were casted. 2 for each percentages of PALF that was added
(0%, 0.05%, 0.1%, 0.15% and 0.2%). The test results are shown
in table 1. The change in compressive strength according to
various percentages is shown in figure 1.

Table 1: Compressive strength of concrete cubes

Percentage of PALF added Compressive strength (MPa)
0.0% 21.19
0.05% 23.99
0.1% 38.88
0.15% 36.22
0.2% 35.55

The result shows that compressive strength of PALF added
concrete increases with increase in percentage of PALF added
upto 0.1%, beyond which shows a decrease in compressive
strength.
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Figure 1: Effect of PALF on compressive strength of concrete
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Table 3: Flexural strength of concrete beams

Percentage of PALF added Split tensile strength (MPa)
0.0% 4.66
0.05% 5.74
0.1% 6.14
0.15% 5.19
0.2% 4.39

5.2 Effect of PALF on split tensile strength of M20 con-
crete

The test was conducted on cylinders of 300 mm length and
150 mm diameter by adding various percentage of PALF into
mix. 10 cylinders were casted, 2 for each percentage. After
curing of 28 days test was conducted on them. The test results
are shown in table 2. The change in split tensile strength ac-
cording to various percentages is shown in figure 2.

Table 2: Split tensile strength of concrete cylinders

Percentage of PALF added Split tensile strength (MPa)
0.0% 2.96
0.05% 3.60
0.1% 4.45
0.15% 3.53
0.2% 3.53
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Figure 2: Effect of PALF on split tensile strength of concrete

From the results it was noticed that the split tensile strength
of PALF added concrete increases with increase in percentage
of PALF added in the mix upto 0.1%, beyond which there is a
small decrease in strength.

5.3 Effect of PALF on flexural strength of M20 concrete
The test was conducted on 100 x 100 x 500 mm cuboids by
adding various percentage of PALF added into the mix. 2 cu-
boids were casted for each percentage. And the test was con-
ducted on the specimen after 28 days curing. The test results
are shown in table 3. The change in flexural strength according
to various percentages is shown in figure 3.

From the results it is clearly showed that flexural strength
of M20 concrete increases with increase of percentage of PALF
added upto 0.1%. Beyond which there is a decrease in flexural
strength.

FLEXURALSTRENGTH (MPa)
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Figure 3: Effect of PALF on flexural strength of concrete

The tables and graphs shows the compressive strength, split
tensile strength and flexural strength of PALF added M20 con-
crete in various percentage by weight of binder material. And
there is an improvement in strength with the increase of per-
centage PALF added upto an optimum level, then there shows
a decrease in strengths. It may due to reduction in adhesive-
ness of PALF with concrete matrix.

6 CONCLUSION

From the obtained test results it can be concluded that the
PALF can effectively used as fiber reinforcement in concrete.
The maximum strength attained at 0.1% of PALF by the
weight of cement was added into the matrix in the aspect ratio
450.
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