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ABSTRACT

Fiber reinforced concrete has been successfully used
in slabs on grade, shotcrete, architectural panels,
precast products, offshore structures, structures in
seismic regions, thin and thick repairs, crash
barriers, footings, hydraulic structures and many
other applications. The usefulness of fiber reinforced
concrete in various Civil Engineering applications is
thus indisputable. This review study is a trial of
giving some highlights for inclusion of steel fibers
especially in terms of using them with new types of
concrete. The various strength parameters studied
are compressive strength and flexural strength as per
the relevant IS standards. The experimental results
indicate that the addition of steel fibre into concrete
significantly increases the flexural strength. It also
indicates that at constant percentage of fibre, that is
1.5% by increasing the aspect ratio of fibre from 40
to 70, flexural strength increased from 36.7% to
58.65%. The research paper proposes that due to
these properties of steel fibre reinforced concrete, it
can be used for the design of curvilinear forms.

Keyword: Experimental investigation, Fibre
reinforced concrete, flexural strength, compressive
strength, aspect ratio, steel fibres.

I. INTRODUCTION

Fibre reinforced concrete is a relatively new
construction material developed through
extensive research and development work
during the last two decades. It has been
proved as a reliable construction material
having superior performance characteristics
compared to the conventional concrete.
Incorporation of fibres in concrete has been
found to improve several of its properties;

J.SUPRIYA
Associate Professor, Dept. of Civil
Engineering Priyadarshini Institute of
Technology & Management

cracking resistance, ductility and fatigue
resistance , impact and wear resistance.[1]
Even though interest in this new material
was generated about two decades ago, large
scale use of FRC has been on the increase
only over the past ten years. Several
improvements have been made in mixing
and placing of the fibre reinforced concrete.
A fibre-reinforced composite is a material
system made primarily of varying amount of
particular fibre reinforcement embedded in a
protective material called a matrix. The
degree of performance of a fibre reinforced
composite depends on the fibre, its
orientation, loading and the matrix.

Fibre reinforced concrete has found
interesting new applications in the past two
decades due to its inherent superiority over
normal plain and reinforced concrete in the
following  properties:  higher  flexural
strength, better tensile strength and modulus
of rupture, higher shear strength, higher
shock resistance, better ductility and fatigue
resistance, crack resistance and failure
toughness [2]. FRC is now increasingly used
in structures such as airport pavement,
bridged decks, machine foundations, blast
resistant  structures, piles, pipes, sea
protective structure, hip-hulls and storage
tanks. A. Significance

Though Concrete is most commonly used
structural material it possess very low tensile
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strength, limited ductility and little

resistance to cracking.

In past two decades, compressive strength of
concrete has improved substantially but this
has not been accompanied by noticeable
improvement in either tensile strength or
extensibility. Compressive strength of 50-
60N/mm2 are easily achieved at present.
The flexural tensile strength however for the
same concrete would be less than 7N/mmz2,
with its extensibility varying between 0.015
to 0.03 percent. These defects in the
concrete properties make it difficult to meet
the serviceability requirements of deflection
or cracking [3].
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Figl: Factors affecting performance of
concrete

In plain concrete and similar brittle material,
structural cracks (micro cracks) develop
even before loading, particularly due to
drying shrinkage or other causes of volume
change. The width of these initial cracks
seldom exceeds a few microns. When
loaded these micro cracks propagate and

open up and due to stress concentration,
additional micro cracks are formed as shown
in Figure i [3]. The micro cracks are the
main cause for elastic deformation in
concrete. Fibre reinforced cement and
concrete were developed to overcome these
problems [4]. The incorporation of short
discrete cracks propagates into a slow
controlled growth. This gives the cement-

based materials maximum  ductility
overcoming its low tensile strength
properties.

3. EXPERIMENTAL INVESTIGATION

3.1 Test materials and mix proportions
Portland pozzolona cement with ISI mark
was used for test on fresh and hardened
concrete. The compressive strength was
23.77 MPa and 33.21 MPa at 7 days and at
28 days respectively. Local river sand with
fineness modulus 3.17 was used. The coarse
aggregate with basalt origin, maximum size
20mm used from local stone crusher.
Portable water, with pH of 7.1, was used.
The design mixed M30with proportion
1:1.54:3.31(Cement: Fine aggregate: Coarse
Aggregate) for concrete on weight basis.
The mix design was done as per IS
10262:2009. Water cement ratio of 0.5kept
constant for concrete.

3.2 Specimen details Cube moulds of
150x150 x150 mm and cylindrical moulds
of 150 mm diameter and 300 mm long are
used for casting the specimen for
compressive strength and split tensile
strength test respectively. For flexure test,
specimen size of 150x150x700 mm is cast.
Specimens were cured for 28 days. But out
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of 4 specimens 3 specimens of compressive
strength test are cured for 7 days and 3
specimens were cured for 3 days to obtain
the compressive strength after 7 days and 3
days respectively.

3.3 TEST AND DISCUSSIONS

1) The results of flexural strength tests are
tabulated. It was observed from graph 5,6
that addition of steel fibres to cement
concrete, the flexural strength significantly
increased. It is seen that addition of 2.5% of
fibre with aspect ratio 70, the flexural
strength is nearly twice the plain concrete
strength.

2) Steel fibres to concrete, the compressive
strength is slightly decreased. At aspect ratio
50 & 2.5% volume of fibres shows strength,
which is nearer to the strength of plain
concrete.

3) It was observed that the addition of fibres
decreases the workability. Also it was
observed that at constant volume of fibre as
aspect ratio increases, the workability is
decreased.

CONCLUSION The variation of direct
compressive strength for concrete cubes was
found to be inconsistent with the increase in
percentage of fibers. The splitting tensile
strength was increased by 20-22% for
concrete cylinder samples with 0.5% fibre
content in M20 and M30 Grade concrete
mixes. Much research on readily available
fibres was conducted with an additional
input of cost for the purchase of fibres. But
these tests were thus a true example of
sustainable development as the recycling of
scraps from lathe shops is done to improve

the behavior of concrete and also the cement
content was partially replaced by fly ash in
higher grade concrete.
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