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Abstract - The effect of addition of mono fibers and hybrid
fibers on the mechanical properties of concrete mixture is
studied in the present investigation. Besides cubes and beams of
M30 grade concrete were cast with 25 and 30 % of fly ash and
different percentages of steel fiber and polypropylene fiber and
hybrid fibers respectively, by volume of cement and identifies
fiber combinations that demonstrate maximum compressive and
flexural strength of concrete. Finally we obtained that by
addition of fiber and mineral admixture the concrete increase
their properties as compare to normal concrete mass. Super
plasticizer was also used in all mixes to make concrete better in
workability.
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I.

INTRODUCTION

To improve the pre cracking and post cracking behavior of
concrete short discontinuous and discrete fibers are added
to the plain concrete to make it fibrous concrete [1]. The
infrastructure needs of our country is increasing day by
day and with concrete is a main constituent of construction
material in a significant portion of this infra-structural
system, it is necessary to enhance its characteristics by
means of strength and durability [2]. Concrete is a
relatively brittle material. Addition of fibers to concrete
makes it a more ductile material [3]. It is obvious that the
behavior of HFRC depends on the aspect ratios,
orientations, geometrical shapes, distributions and
mechanical properties of fibers in concrete mixtures. From
a brittle to a more ductile material [4].
II.

MATERIALS AND METHODS

In this study, materials used are ordinary Portland cement,
fine aggregate, coarse aggregate, steel fibers,
polypropylene fibers and fly ash. The Ordinary Portland
cement of 43 grade confirming to IS 8112-1989
manufactured by Ultra Tech Company was used in this
experimental work [5]. Cement with specific gravity 3.12
was used for the preparation of test specimens [6]. There
are different type of cement; out of that have used 43 grade
ordinary Portland cement (OPC). Initial and Final setting
time of cement respectively is 90 min and 360 min. Broken
stone from the local quarry of size 20 mm and 10 mm in
the ratio of 60:40 respectively confirming to IS: 383-1970
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has been used as coarse aggregate [7]. The specific gravity
of 10 mm and 20 mm coarse aggregate were taken as 2.72
and 2.74 respectively. Water absorption for 10 mm and 20
mm aggregate were 0.17 and 0.15 % respectively. Fineness
modulus of 10 mm and 20 mm were 2.31 and 2.65
respectively [8]. Locally available river sand of zone II
conforming to IS 383-1970 with specific gravity 2.69,
water absorption 1.82 % and fineness modulus 2.86 [14].
Clean and portable water from tape was used for mixing of
concrete and curing the concrete as per IS: 456-2000 in the
entire experimental program [9]. Fly ash is one of the most
extensively used by-product materials in the construction
field resembling Portland cement. It is an inorganic, noncombustible, finely divided residue collected or
precipitated from the exhaust gases of any industrial
furnace [10]. Steel fibers with Hooked end & Flat crimped
were used in the mixes. The steel fibers had a length of 50
mm and a diameter of 0.75mm (an aspect ratio of 100).
The density of the fibers was 7.65 g/ cm3 and the young’s
modulus was 210 GPa. Fibrillated 20 mm cut length fibers
were used. Polypropylene fiber had a length of 20 mm and
a diameter of 1mm (an aspect ratio of 100) [12]. The
specific gravity of polypropylene fiber is 0.9[12]. Super
plasticizer was also used in all mixes to make concrete
better in workability [11].
Following test were conducted on prepared samples as per
relevant IS code [15].
Slump cone Test - The slump test is prescribed by IS: 456
(2000), ASTM C 143 90A and BS 1881 Part 102:1983.
This is a test used extensively in site work all over the
work [13].
Compressive Strength Test - Test for compressive strength
is carried out either on cube or cylinder. Out of many test
applied to the concrete, this is the utmost important which
gives an idea about all the characteristics of concrete. By
this single test one judge that whether Concreting has been
done properly or not [16].
Flexural Strength Test - The flexural strength of concrete
prism was determined based on IS: 516 –1959. Beam
specimens of size 100 mm x 100 mm x 500 mm were
casted. The samples were de-molded after 24 h from
casting and kept in a water tank for7 days and 28 days
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curing. The specimens were placed in UTM and tested for
flexural strength [17].
The mix proportion of 1: 1.73: 2.72 using I.S. code method
with water cement ratio .45 to get a characteristic strength
of M30, was considered for this study. The parameters
varied were fiber content vary 0-4% as additives and fly
ash 25 to 30 % by weight of cement. The cement, fine
aggregate, coarse aggregate, steel fiber and fly ash were
tested prior to the experiments and checked for conformity
with relevant Indian standards [18].
III.

OBSERVATIONS AND RESULT

The results indicate that the variation of compressive
strength of the concrete with various different mix
samples. Compressive strength of the concrete is
maximum in 4% of steel fiber reinforcement with 25 % of
fly ash replace with cement and there is a slight decrease in
2% steel fiber reinforcement with 25 % of fly ash. The
flexural strength of the concrete is maximum in 4% fiber
reinforcement and there is a slight decrease in 2% fiber
sample. The variation of strengths of the concrete with
partial replacement of fly ash with different % of fiber is
shown in figure 6.1.

(a)

(b)
Fig. 1(a) & (b): The variation of strengths of the concrete
with partial replacement of fly ash
IV.

CONCLUSION

From the above points it can be concluded that fiber
reinforcement is very effective for improving the strength
characteristics, cracking and workability of the concrete.
www.ijspr.com
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Therefore the performance of the concrete will be
improved if proper design and construction methodology is
adopted.
The maximum compressive strength of specimen after 28
days is 46.44 N/mm² with 4% of hybrid fibers
(polypropylene and steel) with 25% of fly ash with
comparisons of normal concrete and other mix. It is 20.34
% increase overcome with normal concrete.
The maximum compressive strength of specimen after 28
days is 45.93 N/mm² with 4% of hybrid fibers
(polypropylene and steel) with 30% of fly ash with
comparisons of normal concrete and other mix. It is 19.02
% increase overcome with normal concrete.
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