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ABSTRACT: 

        The main objective of the paper is to investigate the influence of the steel fibre on the 

shear behaviour of reinforced concrete beams. The present study indicates that the 

combination of fibres with conventional concrete can change the failure mode from brittle to 

ductile manner. A total of six beams were tested with different volumetric fraction of steel 

fibre. The fibre content varied from 0% to 2.5%. The test result shows that the compressive 

strength and tensile strength were increased when the fibre content exceeded above 1%. The 

cracking shear strength is also increased as the fibre content increases and the ultimate shear 

strength is also achieved. The addition of steel fibres in the conventional concrete helps to 

resist the crack and enhance the ductility of the concrete. 
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I INTRODUCTION: 

         Concrete fails in the brittle manner 

and it has the low tensile strength. If the 

steel fibres are to the concrete, it can show 

the higher toughness under static loading, 

such as bending, tension and shear. The 

steel fibre improves the mechanical 

properties in the concrete, such as ductility 

and energy absorbing capacity. The main 

function of the steel fibres in the concrete 

is to transfer the stresses across the 

cracked section. 

   The addition of steel fibres improves the 

brittle manner of the concrete to the ductile 

manner. Addition of the fibres improves 

the ductile property, reduces the crack 

width in the concrete and reduces the 

spacing. Steel fibre in the concrete 

improves the shear strength of reinforced 

concrete beam and partially replaces the 

stirrups. The steel fibre has the ability to 

maintain the structural integrity and 

cohesiveness in the material. 

   The properties of fibres play an 

important role in determining the 

predominant mechanism of failure as well 

as on the macroscopic behaviour of the 

cracked FRC members. The effectiveness 

of steel fibre reinforced concrete improves 

the various mechanical properties of 

concrete depends on the fibre dosage, fibre 

aspect ratio, amount of longitudinal steel, 

tensile strength of fibres and concrete 

compressive strength. Therefore, an 

experimental test will be conducted to 

study the shear behaviour of steel fibre 

reinforced concrete beams 
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 II OBJECTIVE 

• The main objective is to study and 

examine the shear behaviour of the 

reinforced concrete beams with 

steel fibres. 

• To examine the effect steel fibres 

of RC beams on ultimate load 

carrying capacity and failure 

pattern. 

• Comparative study of the crack 

pattern and the crushing behaviour 

of the conventional beam and 

SFRC beam. 

III LITERATURE REVIEW 

        Beulah Gnana Ananthi, Jaffer Sathick 

and Abirami have done an experimental 

investigation on the shear behaviour of 

steel fibre reinforced concrete beams. 

Their result shows that the beam with steel 

fibres increased the compressive strength 

and the tensile strength. Finally, they have 

concluded that the usage of steel fibre 

increases the shear strength and helps in 

replacing the transverse stirrups in high 

strength concrete. 

         D.H. Lim and B.H. oh has 

investigated on the shear behaviour of 

SFRC beams. Therefore they have 

concluded that the use of fibre 

reinforcement reduces the stirrups and 

satisfies the shear strength and ductility of 

the concrete. 

        Ali A. Hameed, Mohannad H. Al-

Sherrawi has experimented on the 

influence of steel fibre on the shear 

strength of the concrete beams. The 

addition of steel fibres improves the 

ductility and the maximum deflection is 

increased. They have found out the shear 

strength is increased by 67.56% compared 

to the normal beam. This experiment has 

concluded that the addition of steel fibre 

increased the shear capacity and energy 

absorption. 

           Tantary, Upadhyay Akhil, Prasad 

has done an experimental analysis on a 

series of reinforced concrete fibre beams 

loaded in shear. The beams with the steel 

fibres has increased the shear strength 

about 30% than the beams without steel 

fibre. They have concluded that , the 

addition of steel fibres increase the shear 

strength, ductility and provide effective 

crack mechanism. 

        Syed Mohsin, Abbas, Cotsovos has 

done a research on the shear behaviour of 

the steel fibre reinforced concrete beams. 

They have examined the shear behaviour 

of SFRC beams and conventional beams. 

The result has concluded that the steel 

fibre has the ability to enhance the shear 

capacity and the ductility. 

           Nguyen-Minh, M. Rovnak and T. 

Tran-Quoc had dealt with the behaviour 

and capacity of steel fibre reinforced 

concrete flat slabs under punching shear. It 

was observed that the slabs without the 

steel fibres failed in brittle manner and the 

slabs with the steel fibre had failed in 

ductile mode. This paper showed the 

results as, the usage of steel fibres 

increased the punching shear resistance 

and it also increased the stiffness and 

ductility of the concrete. 

           C.E. Chalioris, E.F. Sfiri has 

experimentally investigated the shear 

performance of the steel fibrous concrete 

beams subjected to monotonic and cyclic 

loading. The beams with the steel fibres 

increased the compressive and tensile 

strength than that of the beams without 
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fibres. The test results showed that, the 

fibrous beam improved the shear 

performances and increased the shear 

strength, ultimate deflections and energy 

absorption. 

        B.H. Oh, D.H. Lim, S.W. Yoo, E.S. 

Kim had made the experimental test on the 

shear behaviour and shear analysis of 

reinforced concrete beams containing steel 

fibres. The compression strength and the 

flexural strength have been increased by 

25% and 55% when the fibre is added. The 

test results concluded that the beams with 

steel fibre can reduce the amount of 

stirrups needed and increased the both 

strength and ductility and it also increased 

the cracking shear strength. 

IV METHODOLOGY 

 

 

 

V EXPERIMENTAL PROGRAM 

Materials  

        In this test program, the concrete 

mixture was made with ordinary Portland 

cement, fine aggregate, and coarse 

aggregate of 20mm. To improve the 

durability of concrete the steel fibres were 

added of length 65mm and diameter of 

0.8mm. The fibre content added with 

volumetric fractions of 0%, 0.5%, 1%, 

1.5%, 2% and 2.5%. The diameter of the 

rod which is used for reinforcement is 

8mm for tension reinforcement and 8mm 

for compression reinforcement with the 

tensile strength of 500Mpa. The diameter 

of the rod used for the stirrups is 6mm 

with tensile strength of 250Mpa. 

Test specimens 

        A series of cubes and cylinders were 

tested. The dimension of the cube was 

150mm x 150mm x 150mm and the 

dimension of the cylinder is depth of 

300mm and the diameter of 150mm. A 

total of six beams were tested with five 

different volumetric fractions. The 

dimension of the beam was 1000mm x 

100mm x 100mm. 

Testing procedure 

        The workability of the concrete was 

tested using the slump cone test. The 

compressive strength of the concrete was 

tested for 7 days, 14 days and 28 days 

using the compression testing machine. 

The split tensile strength of the concrete 

were tested for 7 days, 14 days and 28 

days using the compression testing 

machine by placing the cylinder between 

the plywood plates. The beams were tested 

for ultimate load to determine the shear 

strength using the ultimate load testing 

machine. 
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VI EXPERIMENTAL RESULTS 

Compressive strength 

        The compressive strength test is 

carried out to determine the characteristic 

strength of the concrete. The compressive 

strength of the concrete with steel fibres 

has been increased than that of the 

concrete without steel fibres. The concrete 

with 1.5% has achieved more strength than 

that of other cubes. 

Table 1: Compressive strength test (28 

days) 

S.No. % of 

steel 

fibre 

Load 

(KN)  

Compressive 

strength 

(N/mm2) 

1 0 585 26 

2 0.5 587 26.13 

3 1 591 26.26 

4 1.5 594 26.39 

5 2 582 25.87 

6 2.5 567 25.22 

 

 

Fig 1: Graphical representation of 

compressive strength 

Split tensile strength 

        The split tensile strength of the 

concrete is tested to determine the tensile 

strength of the concrete. The split tensile 

strength of the concrete is tested using the 

compression testing machine. The tensile 

strength of the concrete has been increased 

when the steel fibres added. 

Table 2: Split tensile strength test (28 

days) 

S.No. % of 

steel 

fibre 

Load 

(KN) 

Tensile 

strength 

(N/mm2) 

1 0 125 2.48 

2 0.5 228 3.25 

3 1 236 3.35 

4 1.5 259 3.68 

5 2 250 3.54 

6 2.5 244 3.46 

 

 

Fig 2: Graphical representation of 

tensile strength 

Flexural strength 

        Flexural strength of the concrete is 

tested to determine the resistance of failure 

in bending. The flexural strength of the 

beam is tested using the universal testing 

machine. The beam without the steel fibres 

has failed earlier than the beam with the 

steel fibres. The beam with the volumetric 

fraction of 1.5% had the more than that of 

the other beams. 
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Table 3: Flexural strength test (28 days) 

 

S.No % of 

steel 

fibre  

Flexural 

strength 

(N/mm2) 

% of increase 

in flexural 

strength 

1 0 2.9 0 

2 0.5 3.3 13.7% 

3 1 3.6 24% 

4 1.5 4.1 41.3% 

5 2 3.9 34.4% 

         

 

Fig3: Graphical represetation of 

flexural strength  

 

A. Beam under load test  

 

B. Beam without steel fibres 

 

C. Beam with steel fibres 

 

VII Conclusion 

        From the present experimental work 

on the effect of steel fibres on the shear 

behaviour of the concrete, the following 

conclusions are made, 

• The addition of steel fibres has 

increased the strength of the 

concrete when compared to the 

concrete without steel fibres. 

• The compressive strength has the 

higher strength with the volumetric 

fraction of 1.5% than that of the 

other cubes. 

• The cylinder with 1.5% of steel 

fibres has the higher strength when 

compared with the other cylinders. 

• The beam with the steel fibres has 

increased the flexural strength and 

changed the mode of failure from 

brittle to ductile. 

• The beam with 1.5% of steel fibres 

had the high strength than that of 

the other beams. 

• The beam with steel fibres has 

decreased the crack width and 

increased the ductility. 

• Taking all the observations made in 

the present experimental 

investigation, it is seen that 1.5% 

of steel fibre specimen has the 

more strength and withstands the 

ultimate load. 
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