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ABSTRACT - In the construction of multi-storey buildings,
the opening in beams is provided for utility ducts and pipes.
rationality and upholding construction economy. Providing an
opening in beam develops cracks around the opening due to
stress concentration. In this project, the behaviour of Steel
fibre beam with square opening were studied. In this
experimental study total four beams were casted, one beam
without fibre 0% (i.e. control beam) and other beams with
0.5%,1.5%,2.5%. These beams were tested under two-point
loading in the loading frame. The effect of Steel fibre with
different percentages schemes on the beams were studied
interns of initial crack load, ultimate failure load, cracking
pattern and deflection, From the experimental results it is
concluded that the ultimate load carrying capacity of the Steel
beams with opening among all these techniques, the with
around and inside the opening was found more effective in
improving the ultimate load carrying capacity of beam. This
investigation helps the practicing engineers to provide an
opening in the beams without reducing its load carrying

capacity.
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1. INTRODUCTION:

Now days in modern building construction openings in
beams are used to provide passage for ducts and pipes are
necessary to provide for services like water supply, air
conditioning sewage, electricity wires, telephone wires, and
computer network, Passing these ducts through transverse
openings in the floor beams leads to a reduction in the dead
space and results in a more compact design and thus
inclusion of openings in beams alters the simple beam
behaviour to a more complex one. Based on the research
work reported in the literature, an attempt has been made to
give a comprehensive treatment of openings under bending
and shear, addressing the major issues concerning structural
design. It has been shown that the design of beams with
large.

1.1 Objectives

1. To determine the optimal percentage of fiber content of
reinforced concrete beam based on its ultimate load
carrying capacity.

2. To study the elastic nature of fiber reinforced concrete
beam with optimized percentage of fiber.

© 2017, IRJMRS

Volume: 02 Issue: 05 | June-2017

3. To extract the load vs deflection curve for fiber
reinforced concrete beam with optimized percentage of
opening.

2. METHODOLOGY

All beams were tested under two point flexural loading
applied at one third loading span points, so to have a pure
bending or moment region of middle of the beam. The beam
was placed at the centre of the loading frame lying on the
same line as per required effective span of 1.3m. The load
was distributed at two points by means of rigid distribution
of beams and rollers. Dial gauge placed just below the point
loads and center of the beam. Before loading zero is the
initial reading all gauges were noted. For every increment of
load the readings of dial gauge and load reading in loading
frame were recorded, and the load at corresponding crack
was noted. After the crack pattern and failure of beam was
pointed.

Page 263



»\1// International Research Journal of Multidisciplinary Science & Technology
¥ www.irjmrs.com ISSN: 2455-930X

irjmrs

2.1 Materials Used:

1.3 Instrument used
SPC - . 231 Dial gauge
F:u coine - alli o The deflaction was messursd utilizing the dial gage
“'_né aggregate oS having the attractive base. Minimal number of disl gage
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Steel fibre = {mm diz and 50mm length g ff{“ﬁihg —
) A lozdimg frame of 23 tones| limit mtroduced i the
s =N [ research facility was utilized for testing the beam.
- . = 3 Test Results and Discussion:
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Fig 2.1 Remnforcement detaling]

1.2 Casting of specimen
Totally four beams was casted i that one is control

beam and remaming three with 0.3%, 1.3%, 2.5% of Fig 3.1 Two point loading frame setup
steel fibre RC beam. The square opening of provided at
the centre of the beam 100mm x 100 mm. 3.1 Testing of Specimen
1.2 Casting of specimen STEEL INITIAL ULTIMATE
Totzlly four bezms was casted m that one is control SNo | . - CRACK LOAD FATLURE
: = 5 eSS A e FIBRE% - -
beam and remaming thres with 0.5%, 1.3%, 2.3% of (&N) (kN)
steel fibre RC beam. The square openmg of provided at
the centre of the beam 10(0mm x 100 mm. Ei 0% 30 an
B2 0.5% 80 175
B3 15% 70 160
B4 135% 63 130

Fig 3.2 Testmg of control beam with openmg

Fig 2.2 Beam Remforcement -
2.2 Mix design Summary

Cement 53 kgm’ - —"
Fme aggregat= 106 kg'm” E P
Coarse agpregate 1128 kp'm-

Water 186 kgm®

Superplastizizar] 10ml ezch bezm g . . 2 W w A

Mx proportions L:171:2.73 i e e e Gl e
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Fig 3.3 Load vs deflection curve for BC beam
with Steel fibre 0.5%
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Fig 3.7 Load vs deflection curve for RC beam with
steel fibre 1.5%
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Fig 3.8 Testing of 2.5% Steel fibre RC beam
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Fig 3.9 Load vz deflection curve for RC beam with
steel fibre 2.5%

CONCLUSION:

The expermmental values of the deflection of steel fibre
remforced concrete beams are compared with that of
the correspondmg estmated walues of the deflection
remforced comcrete  beams without fibre. The
comparison reveals that the strength depends on the
presence of from the smdy conducted on the
strenpthening of concrete beams using stee]l fibre at
different depth of the beam,

The following conclusions were drawn

1. The maximum load carrying capacity was observed in
beams subjected to two point loading with fibre content of
0.5% steel

which was 175 kN.

2. In comparison to the control beam, 0.5% steel fibre RC
beam was 90% higher

3. In terms of deflection, the highest deflection 7.01 mm at
ultimate capacity was also observed in 0.5% steel fibre in
comparison to control beam deflection of 3.91mm

4. Because of the absence of shear reinforcement the cracks
originated at the bottom of beam near the supports and
propagated at 45 angles

5. Initial symptoms of failure were observed in the beam at
the load 70 to 80 kN

6. Thought higher volume fractions of steel fibre increase
load carrying capacity then significantly decrease the
workability and delay setting of concrete

7. The overall performances of all the FRC beams were
superior to that of the control beam
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