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PERFORMANCE OF JUTE FIBER IN CONCRETE MIX
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Abstract- Addition of fiber into concrete mix will result in reduction of water content in the mix as it is absorbed by the
fiber, so workability of the mix will decrease with increase in percentage of fiber .From the test results it is clearly visible
that addition of 0.5% of jute fiber to the concrete will increase the both Compressive and Tensile strength than 1% and
1.5% addition of fiber to concrete. Cement concrete composite is the most important building material and its
consumption is increasing in all countries. The only disadvantage of cement concrete is its brittleness, with relatively low
tensile strength and poor resistance to crack opening and propagation and negligible elongation at break. To overcome
these discrepancies reinforcement with dispersed fibers might play an important role. Steel is the conventional reinforcing
material in concrete
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I. INTRODUCTION

Cement concrete composite is the most important building material and its consumption is increasing in all countries. The only
disadvantage of cement concrete is its brittleness, with relatively low tensile strength and poor resistance to crack opening and
propagation and negligible elongation at break. To overcome these discrepancies reinforcement with dispersed fibers might play
an important role. Steel is the conventional reinforcing material in concrete. Although steel enhances the strength and modulus of
concrete but it lacks the ability to absorb mechanical impact. The steel makes the reinforced cement concrete (RCC) structure
heavy and in due course of time as a result of water/moisture diffusion through micro crack developed in the RCC structure steel
starts corroding leading to failure of the concrete. On the contrary, if the micro crack formation and propagation can be minimized
by dispersion of short fibers, the mechanical properties as well as the durability of the concrete can be improved. Such a system
would be able to bear high level static as well as dynamic stress. Natural (cellulosic) fibers might offer the opportunity as a
convenient reinforcing agent in concrete composite due to its low density and high tensile property.

1. JUTE FIBER

Jute fibers are extracted from the ribbon of the stem. When Harvested the plants are cut near the ground with a sickle shaped
knife. The small fibers, 5 mm, are obtained by successively retting in water, stripping, beating, the fiber from the core and drying.
A single jute fiber is a three dimensional composite composed mainly of lignin, cellulose, hemicelluloses with minor amounts of
protein, extractives and inorganic. These fibers were designed, after millions year of evolution, to perform, in nature, in a wet
environment. Nature is programmed to recycle jute, in the timely way, back to basic building blocks of carbon dioxide, and water
through biological, thermal, aqueous, photochemical, chemical, and mechanical degradation. Presently, the application of natural
fiber composites is fairly studied in conditions of dimensional constancy under moist and high thermal. Among the various
natural fibers, jute fiber is considered as very high Strength and Stiffness.

11l. COMPRESSIVE STRENGTH TEST

Compressive strength tests were performed on compression testing machine. Three cube of 150*150*150 mm from each batch
were subject to this test. The comparative study was made on properties of concrete after percentage of addition of jute fiber in
concrete mix in 0, 0.5%, 1% & 1.5%.
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IV. MIX PROPOTION
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Fig. (1) Testing of Specimen

Cement =440Kg
Water =197liters
Coarse aggregate =1072Kg
Fine aggregate =700Kg
wi/C =0.45
Cement Fine aggregate Coarse aggregate Water
1 1.6 2.43 197 L
V. Compressive Strength
Compressive Strength for 7 days in N/mm?
Fiber addition in | No. of specimen Ultimate load Ultimate compressive
percentage strength in N/mm?
0 3 582.51 26.09
0.5 3 635.33 28.23
1 3 593.5 26.36
1.5 3 545.53 24.24
Table 1: for 7 days
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From graph, 0.5% of fiber reinforced concrete possess higher compressive Strength than that of remaining percentage for

7 days strength.

© 2017 IJRTI | Volume 2, Issue 7 | ISSN: 2456-3315

COMPRESSIVE STRENGTH AT 7 DAYS
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Fiber addition in | No. of specimen Ultimate load Ultimate compressive
percentage strength in N/mm?
0 3 731.23 32.42
0.5 3 752.80 33.45
1 3 632.76 28.12
15 3 552.96 24.57
Table 2: for 28 days
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Graph 2
From graph, 0.5% of fiber reinforced concrete possess higher compressive strength than that of remaining percentage for
28 days strength.

VI. TENSILE STRENGTH TEST

Tensile Strength for 7 days in N/mm?

Fiber addition in | No. of specimen Ultimate load Ultimate compressive
percentage strength in N/mm?

0 3 91.06 2.89

0.5 3 114.26 3.64

1 3 90.75 2.88

15 3 56.3 1.79

Table 3: for 7 days

IJRTI1707022

International Journal for Research Trends and Innovation (www.ijrti.org)

132


http://www.ijrti.org/

© 2017 IJRTI | Volume 2, Issue 7 | ISSN: 2456-3315

TENSILE STRENGTH FOR 7 DAYS

3.64
2.88
l :
0.5 1 1.5

% OF FIBER

3.5

2.5

1.5

0.5

TENSILE STRENGTH AT 7 DAYS
o

Graph 3

From graph, 0.5% of fiber reinforced concrete possess higher tensile strength than that of remaining percentage for 7 days
strength.

Tensile strength for 28 days in N/mm?

Fiber addition in | No. of specimen Ultimate load Ultimate compressive
percentage strength in N/mm?
0 3 134.6 4.283
0.5 3 145.2 4.61
1 3 123.87 3.95
1.5 3 108.9 3.46

Table 4: for 28 days
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From graph, 0.5% of fiber reinforced concrete possess higher tensile strength than that of remaining percentage for 28
days strength.

VII. CONCLUSIONS
1 Addition of fiber into concrete mix will result in

reduction of water content in the mix as it is absorbed by the fiber, so workability of the mix will decrease with increase in
percentage of fiber.
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2. From the test results it is clearly visible that addition
of 0.5% of jute fiber to the concrete will increase the both Compressive and Tensile strength than 1% and 1.5% addition of fiber
to concrete.
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