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ILINTRODUCTION

One of the most widely used construction materials is concrete. The main ingredient of concrete is Ordinary Portland
Cement (OPC) which is preferred because of its low cost and good durability. It is a fact that about one ton of carbon dioxide is
released to the atmosphere during the production of one ton of OPC. Extensive research is being made in concrete industry to
reduce the carbon footprint of concrete by completely or partially replacing the bulk portion of cement in the concrete with
supplementary cementitious materials (SCMs).

The present study is to investigate the effect of two different types of fibers on fly ash based concrete in terms of
strength and flexural properties. The mechanical properties are given in terms of compressive, flexural tests of hybrid fiber
reinforced concrete. The use of hybrid fibers changes the mechanical properties of concrete specimens and prevents the
settlement and shrinkage cracks. The steel fibers act as micro-bridges throughout the cracked concrete, transfer cracking
stresses over a crack from one side to the other. The analysis includes the study in improving the different mechanical
properties of hybrid fiber reinforced concrete.

I.MATERIAL AND METHODS

Material collection

Based on the objectives, a methodology for present thesis work has been adopted
1) The experiment is conducted in M25 grade concrete.
2) Determination of material properties.
3) Mix design is done as per IS 10262:20009.
4) PPC cement (30%fly ash) with addition of steel fibers (0.5%,1.0%and1.5%).
5) The mechanical properties of fly ash based steel fiber reinforced concrete.

Casting of specimens

The cement, fine aggregate and coarse aggregate is mixed in dry pan, then fibers are dispersed by hand in the mixture
to achieve a uniform distribution throughout the concrete for about 3 min. Before placing the concrete in the mould, its interior
surface and the base plate should be lightly oiled. The test specimens should be made as soon as practicable after mixing. The
full compaction of the concrete is produced by neither segregation nor excessive laitance. When compacting by hand, the
standard tamping bar should be used and the number of strokes should be evenly distributed. Cubical specimens are made with
less than 35 strokes per layer for 10 cm cubes. The hybrid fiber reinforced concrete at volume fraction of 0.5%,1%,1.5% is
prepared for different combination. The completed moulding is to be stored in the vibration free place within the moist air of at
least 90% relative humidity and at a temperature of 27° + 2° C for 24 hours. After this the specimens are removed from the
mould with a mark and immediately submerged in clean, fresh water for testing.

The specimens are subjected to the following tests.
A. Compressive Strength Test (Cubes-150x150x150mm)

B. Flexural Strength Test (beam100x100x500mm)
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Fig.2-Beam100x100x500mm
Compression Strength test

The compressive strength test is carried out as per IS 516-1968. The specimens of size 150mm cube are caste with
volume fraction of 0.5, 1.0, 1.5 % with steel fiber. The test is carried out for 28 days and test results are compared with control
concrete specimens. Compression testing machine of capacity 1000kN is used for the test. Specimens stored in water should be
tested immediately while they are in the wet condition. In the case of cubes the specimen should be placed in the machine in
such a manner that the load is applied to the opposite side of the cubes as cast, that is not at the top and bottom. The load
should be applied without shock, to be increased continuously at a rate of approximately 140 kg/cm?/min until the resistance of
the specimen breaks down.

The measured compressive strength of the specimen shall be calculated by dividing the maximum load applied to the
specimen during the test by the cross sectional area. Average of three values shall be taken as the representative of the batch
provided the individual variation is not more than + 15 percent of the average. Otherwise repeat tests shall be made. The failure
load was noted and the compressive strength of the specimen is calculated by the equation given below.

Ultimate Load
Area of Cross Section of Specimen

Compressive Strength =

Fig.3-Compression strength test

Flexural strength test
Steel fibers also help to increase the flexural strength of concrete. Mix were prepared according to the adopted mix
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design values. Specimens for flexural test were casted with an addition of 0.5, 1.0 and 1.5% steel fibers. After curing of 28
days specimens were tested for flexural test under UTM. The load is applied on the specimens at a rate of loading of 400

kg/min. The load is applied on the specimen till the failure of specimen.

Fig.4-Flexural strength test

IHI.RESULT
The experimental results of fly ash based SFRC specimens of 28 days curing were shown in tables given below.

Compression strength test
Cube Mold size 150x150x150mm — 4 Nos are casted. Samples with 0%, 0.5%, 1.0% and 1.5 % of steel fibres are

mixed in PPC concrete. The cubes were casted as per the procedure specified in IS 516:1959 and IS 456:2000. The strength of
4 samples were tested at 28 days using compression testing machine. The specimens of size 150mm cube are caste with

volume fraction of 0.5, 1.0, 1.5 % with steel fiber.

Specimens stored in water should be tested immediately while they are in the wet condition. In the case of cubes the
specimen should be placed in the machine in such a manner that the load is applied to the opposite side of the cubes as cast,
that is not at the top and bottom. The load should be applied without shock, to be increased continuously at a rate of
approximately 140 kg/cm?/min until the resistance of the specimen breaks down. The measured compressive strength of the
specimen shall be calculated by dividing the maximum load applied to the specimen during the test by the cross sectional

area. The compressive strength values are given below.

STEEL FIBRE (%) CUBE STRENGTH
(N/mm?)
0 19.53
0.5 18.80
1.0 20.17
15 18.42

Tablel: Compression strength test
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From the above result of compressive strength, the value is low at 0.5 %, 1.5% addition of steel fiber. But 1.0% of
steel fiber, the value is higher than the 0%. The Cube 1% is break at 454 KN.
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Fig.5: Compression strength test

The Graph is showing the compressive strength of PPC concrete. The Value is higher at 1.0 % of steel fibre addition.
The compressive strength is 20.17 N/mm? at 1.0% of steel fibre.

Flexural strength test

Beam size 150x150x150mm — 4 Nos are casted. Samples with 0%, 0.5%, 1.0 %and 1.5 % of steel fibres are mixed in
PPC concrete. The cubes were casted as per the procedure specified in IS 516:1959 and IS 456:2000. The strength of 4
samples were tested at 28 days using compression testing machine. Steel fibers also help to increase the flexural strength of
concrete. Mix were prepared according to the adopted mix design values. Specimens for flexural test were casted with an
addition of 0.5, 1.0 and 1.5% steel fibers. After curing of 28 days specimens were tested for flexural test under UTM. The
Flexural strength values are given below

STEEL FIBRE (%) FLEXURAL STRENGTH
(N/mm?)
0 2.03
0.5 2.41
1.0 3.18
1.5 2.33

Table2: Flexural strength test

From the above result of Flexural strength, the value is low at 0.5 %, 1.5% addition of steel fiber. But 1.0 % of steel
fiber, the value is higher than the 0 %.Steel fibers also help to increase the flexural strength of concrete
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Fig.6: Flexural strength test
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The Graph is showing the Flexural strength of PPC concrete. The Value is higher at 1.0 % of steel fibre addition. The
compressive strength is 3.18 N/mm? at 1.0% of steel fiber.

IV.DISCUSSION&CONCLUSION

The present Experimental investigation is to study the Mechanical Properties of the Fly ash concrete reinforced with
steel fibers. Steel fibers of different vary from 0%, 0.5%, 1% and 1.5% by weight of cement. From the experimental tests it
was found out that
1. The addition of steel fiber in to the concrete significantly increases the strength properties of concrete.
2. From the experiments used PPC cement it has 30% of fly ash.
3. Compression and Flexural strength can be increased to 60% to 70% with the addition of steel fibers.
4. It is concluded that PPC concrete within corporation of steel fibers up to 1.0% to improve its strength characteristics.
The addition of steel fibers in to concrete mixtures significantly improved their bond strength.
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