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Abstract

The combination of steel and synthetic fibers represents a promising alternative how to ensure good
toughness of a concrete composite before heating and improve its residual mechanical behavior and spalling
resistance as well as the ductility after heating. Concrete elements exposed to fire undergo temperature
gradients and as a result, undergo physical changes or spalling which leads to expose steel reinforcement.
This causes distress in concrete structures. The performance of concrete can be improved with the addition
of steel fibers to concrete especially when it is exposed to heat. Therefore, this study has been carried out to
generate experimental data on standard concrete of grade M45 and Fiber Reinforced Standard Concrete
exposed to elevated temperatures. For each type of concrete six sets of cubes, cylinders, and beams have
been cast. Each set contains 5 specimens. A total of thirty cubes, thirty cylinders, and thirty beams of Standard
Concrete and Fiber Reinforced Standard Concrete have been cast, out of which 5 sets of standard concrete
and fiber reinforced standard concrete are exposed to elevated temperatures of 500C, 1000C, 1500C, 2000C
and 2500C for 3 hours and the sixth set is tested at room temperature as control concrete. These specimens
have been tested for compressive strength, split tensile strength, and flexural strength in hot condition

immediately after taking out from oven.
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Introduction

The steel bars are reinforced into the concrete. The bars have a harsh, creased surface therefore permitting
better holding with steel rebars the concrete gets additional rigidity. The pressure quality, bowing additionally
show checked improvement warm development normal for steel rebars and concrete will coordinate. The
rebar will have cross sectional are equivalent to 1% for pieces and bars, this can be 6% in the event of
segments (www.wikipedia.com). The concrete has soluble nature, this structures a passivating film around
the bars in this way shielding it from erosion. This passivating film won't frame in nonpartisan or acidic
condition. Carbonation of concrete happens alongside chloride ingestion bringing about disappointment of

steel rebar. By looking at the strain limit of steel bars and concrete + steel fortifications the reinforced
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concrete can be called as under reinforced (elastic limit of bars in under concrete + bar) it is over reinforced
(tractable limit of steel is more noteworthy than concrete + steel rigidity. The over reinforced comes up short
without giving earlier cautioning and under reinforced bombs however gives a distortion cautioning before

it comes up short. In this manner it is smarter to think about an under reinforced concrete.

Literature Review

Batson and et al [1] have detailed the aftereffects of flexural exhaustion testing of steel fiber reinforced
concrete shafts. A few sizes of steel fibers were utilized as support in centralizations of 2.00 and 2.98 percent
by volume of concrete. Factual examination of the test information demonstrated exhaustion qualities of 73
and 84 percent of the principal split static flexure quality at 2 million cycles of complete inversion and non-
inversion of stacking, separately and has finished up followings.

1. Fatigue qualities of 74 and 83 percent of the main break static flexure quality at 2 million cycles of
complete inversion and non-inversion of stacking were gotten for a steel fiber content by volume of 2.98

percent.
2. The post exhaustion static flexure quality was more prominent than the prefatigue static flexure quality.

3. Shafts bombed by the hauling out of the fibers, not breaking of the fibers.

Henager [2] has Investigated the components influencing bounce back has demonstrated that the best
measures to lessen material bounce back are to decrease the pneumatic force (air speed or measure of air at
the spout), to utilize higher rates of fines, to utilize shorter fibers, to predampen (if fundamental) to get the

correct dampness content, and to shoot the blend at the wettest stable consistency.

Colin, Johnston [3] have considered, the presentation of concretes containing 1 % by volume (79 kg/m3) of
fibers with and without entrained air. Utilizing ASTM Method C666, Procedure A which guarantees full
immersion, he has analyzed the examples without entrained (air content 2%) achieved a relative powerful
modulus of 60 % (the test end point) in around 40 cycles, while those with a 6.5 % air content kept up a

relative unique modulus more than 95 % to the aggregate of 300 cycles utilized in the test technique.

Obviously SFRC has gone from the domain of another generally untried and doubtful material to one which
has made impressive progress in an assortment of utilizations just in light of the fact that, in spite of its
perceived confinements, it offers both specialized and financial points of interest over the regular options.
ACI Committee 544[4], has proposed their lion's share of involvement with steel fibers in the United States
has been with blends utilizing ordinary weight total and Portland concrete as the cover. The strategies for

blending, setting, uniting, and completing for steel fiber reinforced concrete have been created to a sensible
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degree, especially for asphalts. The more prominent trouble in dealing with steel fiber reinforced concrete
requires more intentional arranging and workmanship than set up concrete development methodology.
Present mechanical techniques for delivering and dealing with ordinary concrete could conceivably be fitting
for fiber reinforced concrete contingent upon the many blend parameters included. The volume and sort of
fibers chose decide the most extreme total size and volume of glue. With these variables known, the systems
of good concrete proportioning can be connected to get functional and efficient blends.

Imprint and et al [5] have proposed about the solidness of steel fiber reinforced concrete and its affectability
to fiber content and harming load. An exploratory program has been actualized to gauge Young's modulus
of plain and SFRC bar tests, and after that to harm these examples in a controlled way. Progressive harm and
modulus estimations lead to the relationship of harm with degeneration of Young's modulus of SFRC
materials. The accompanying connections are gotten: 1. Solidness of intact SFRC versus fiber substance, and

2. Degeneration of SFRC solidness with harming load.

This appraisal of solidness has both connected and hypothetical pertinence's that are talked about. They have
detailed that, Young's modulus for a fiber substance of 1.8 percent was as much as 20 percent not exactly the
E of plain concrete. Every one of the examples was exposed to a vibration test to decide its common

recurrence, from which an estimation of was resolved.

Ravindrarajah and Tam[6], have considered on quality of (halfway) reinforced bars with fibers in the base
layer just is around 25 % more than that for completely reinforced shafts. They have proposed that, the
nearness of fibers in the pressure zone does not essentially improve the quality in pillar. A postponement in
throwing between the plain concrete also, fiber concrete layers does not essentially change a definitive quality
of mostly fiber reinforced concrete bars. For the volume portions of steel fibers joined, an improvement of
around 25 % was noted at 7 days. Relapse examination demonstrated a decent relationship coefficient of
0.92) between a definitive quality and the base fiber layer profundity it shows up from these outcomes that
up to 0.375 of the bar profundity, the nearness of equivalent fiber concrete layer thickness at the highest point
of the shaft impacts the heap conveying limit of the shaft. In connection to the completely fiber reinforced
shafts 2- layer shafts indicated upgrades of 19m 26 and 31 % for fiber substance of 0.25, 0.50 what's more,
0.75 % individually. In any case, 3-layer pillars at these fiber substance demonstrated almost equivalent
flexural solidarity to the comparing completely fiber reinforced shafts. The quality addition attributes of 2

layer pillars is because of the expansion in fiber substance of the base fiber concrete layer.
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Lokand and Zhao has recommended the uniaxial compressive reaction of steel fiber reinforced concrete
(SFRC) exposed to high strain rate stacking is introduced. Subtleties of an exploratory examination utilizing
a 75 mm width split Hopkinson weight bar (SHPB) are laid out. The examination centers around recorded
information and results in recognizing the strain rate that prepares malleability of steel fiber reinforced
concrete. Per volume part was 0.6 %. Three 100 mm 3D shapes and three 70 mm distance across by 140 mm
long barrels were case and tried to get their static qualities. The normal uniaxial compressive quality of the
solid shapes was 91 MPa.

Granju and Balouch has announced broadly that in the event of steel fibers reinforced concrete (SFRC),
consumption is less dynamic as contrasted and steel bars. In the broke area, the toughness of the material
relies upon the presentation of the crossing over limit of the fibers installed in the concrete. The erosion of
the fibers not exclusively could deliver the spalling of concrete however it could likewise decrease the
sectional region of the fibers, turning the solidness of structures in peril. This investigation centers around
those two parts of fiber consumption.

Comparison of SC and FRSC for Compressive Strength

The compressive quality of SC (standard concrete) and FRSC (fiber reinforced standard concrete) examples
presented to various raised temperature is communicated as level of 28 days compressive quality of SC
(standard concrete) at room temperature. The variety of compressive quality with temperature has been

plotted as appeared in Figure 1
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Figure 1 Comparsion of variation compressive strength with temperature for SC and FRSC

JETIR1905872 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | 498


http://www.jetir.org/

© 2019 JETIR May 2019, Volume 6, Issue 5 www jetir.org (ISSN-2349-5162)

From Figure 1, it very well may be seen that FRSC shows more compressive quality than the SC at the all
temperatures. As the temperature is expanded FRSC kept up low decreament profile than SC bringing about
more rate compressive qualities after 1000C. The distinction between compressive quality of FRSC and SC

changes in the range is 6-10 rate.

Comparison of SC and FRSC for Split Tensile Strength

The split tensile of SC (standard concrete) and FRSC (fiber reinforced standard concrete) examples presented
to various raised temperature is communicated as level of 28 days compressive quality of SC (standard
concrete) at room temperature. The variety of compressive quality with temperature has been plotted as

appeared in Figure-2.
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Figure 2 Comparsion of variation split tensile strength with temperature for SC and FRSC

From Figure 2, it tends to be seen that FRSC displays more part rigidity than the SC at the all temperatures.
As the temperature is expanded FRSC kept up low decreament profile than SC bringing about more rate split
rigidities after 1000C. The contrast between split elasticity of FRSC and SC differs in the range is 0-12 rate.

Conclusion

The compressive quality of steel fiber reinforced responsive powder concrete and geopolymer concrete step
by step increments when the material is warmed up to 200— 300 °C, yet begins to diminish as temperature
further increments. An expansion in compressive quality and rigidity has been watched for both standard
concrete and fiber reinforced standard concrete when presented to a temperature of 500C. In the scope of 50
to 800C the split rigidity of both standard concrete and fiber reinforced standard concrete is same. Flexural

quality of standard concrete is equivalent to that of the fiber reinforced standard concrete in scope of 500C-
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800C. Past 500C, both standard concrete and fiber reinforced standard concrete are found to free compressive
quality progressively. Fiber reinforced standard concrete is found to display increasingly compressive quality
split elasticity and flexural quality than standard concrete at all temperatures. The distinction between
compressive quality of fiber reinforced standard concrete and standard concrete shifts in the scope of 6-

10percentage.
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