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Abstract  Concrete is good in compression but today fibre reinforced concrete is perhaps one of the most realistic 
possibilit ies to develop the use of concrete in load bearing structures. The hooked-end steel fibre with the dimensions of 0.55 
mm in  diameter, 33 mm in  length and with the aspect ratio  of 60 were used in this study. It was concluded that the volume 
fraction of steel fibre FS7-II was 1 % (23.77 kg/m3). In conventional concrete two beams are used whereas concrete beam 
with steel fib re FS7_II 1% also had two model and model three removed from reinforced rebar at the top. The overall 
dimensions of the beams were 200 mm in height, 150 mm in width, and 940 mm in length. The beams were tested under 
third-point loading test for 28 days. The results showed that the addition of steel fibres in concrete increases the first cracking 
load, ultimate load, stiffness and ductility of the concrete beams. In comparison with the control concrete group’s maximum 
increase in the compressive strength at 1% steel fibre was 12.37 at 7 days, 10.44 % at 14 days and 5.58% at 28 days. Increase 
in the flexural strength at 1% steel fibre was 19.42% at 28 days for model two and 6.76% at 28 days for model three. In 
general, the significant improvement strength was observed with the inclusion of steel fibres in the conventional concrete 
with 1%. In this study concrete beam to continued carry load after cracking had occurred, called post crack behaviour or 
toughness. The first crack load (Pcr) was determined from the curve and SFRC beams showed significant increase in the first 
crack load over reinforced concrete beams. Th is increased the flexural modulus of rupture which showed that model two got 
19.48% and model three got 6.7%  if the beams were containing 1% steel fibres. The SFRC beams with 1% volume fraction 
of fibres showed an average increase model two with 19.44 % and model three with 6.76% in ultimate load (Pu) when 
compared to RC beams. 
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1. Introduction 
1.1. Back Ground 

Steel fibres have been used in concrete since the early  
1900s. The early fibres were rounded, smoothed and the 
wire was cut or chopped to the required lengths. The use of 
straight, smooth fibres had largely disappeared and modern 
fibres have either rough surfaces, hooked ends or are 
crimped or undulated through their length. The use of steel 
fibre has been well established as complementary 
reinforcement  to improve certain properties of concrete 
elements. Fibre reinforcement has been shown to improve 
the ductility, toughness, flexural strength, and shear strength 
of cementations materials. As defined in this template, but 
do not change or redefine them in any way as this will lead to 
unpredictable results. You do not need to remember shortcut 
keys. 
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Steel fibre reinforced concrete should only be used in a 
supplementary ro le to inhibit  cracking to improve resistance 
to  impact  o r dynamic load ing  and  to  res ist  material 
dis integrat ion. The study concluded  that the beneficial 
effects of steel fibres decrease with increasing bar. Steel 
fibres uniformly d istributed the volume of concrete and rebar 
much h igher shear strength are close to each other. Steel 
fibres can  also p rov ide an adequate internal rest rain ing 
mechanis m when shrinkage-compensating cements are used. 

The use of steel fibre reinforced concrete beam for 
structural applicat ions was hindered by the absence of a 
codified design approach. Therefore there was a need to 
establish and assess design models for various design aspects 
on the use of steel fibre reinforced in various structural 
applications. In order to improve the tensile strength stability 
and cracking properties in RC beams were used with steel 
fibres. Effects of steel fibres on flexural capacity 
performance, shrinkage and improved resistance cracking 
mechanical properties of RC beams were investigated in this 
study. 

1.2. Objective 
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Figure 1.  Influence of amount of steel fibres on the compressive stress behaviour 

The main object ive of this study is to determine the effect 
of Winrad FS7- II steel fibre on flexural capacity of 
reinforced concrete beams compared with the conventional 
reinforced concrete beams and concrete beams with bottom 
rebar. Flexural performance of steel fibre reinforced concrete 
(SFRC) beams with compressive strength of concrete. This 
investigation aims to obtain experimental data on the 
deformation characteristics and strength of reinforced 
concrete to determine the flexural behaviour of tension- 
failure RC beams. 

The most significant improvement imparted by adding 
fibres to a concrete mix was the substantial increase in the 
flexural capacity. Composite material which was named as 
steel fibre concrete has been applied in various applications 
extensively. In this study, steel fibre rein forced concrete was 
examined under flexure and its characteristics were 
determined.  

1.3. Review of Related Literature 

The compressive behaviour of concrete was influenced by 
properties of its constituent materials. Concrete with a low 
water-to-cement ratio may display h igh compressive 
strength. Normal concrete with high compressive strength 
usually shows more brittle behaviour. For small amounts of 
steel fibres added to concrete, the compressive strength in 
concrete does not significantly  improve .However, 
post-cracking ductility of the composite may be improved 
with the addition of steel fibres figure 1[1]. 

Fatih Altun et al, (2005) consider addition effects of two 
different dosage of hooked steel fibres (30 and 60 kg/m3) on 
toughness strength of concrete. Steel fibres were added into 
two grades of concrete, 20 and 30. The steel fibres used in 
their research were 60 mm in length and 0.75 mm in  diameter 
with tensile  strength of 1050 N/mm2. Their results showed 
that energy absorption of 2 capacities (toughness) of 
concrete grade 20 and 30 increased by 121% and 135% with 

addition of steel fibre dosages of 30 kg/m3 and 60 
kg/m^3[2]. 

Research of Darwish et al, showed that an addition of up 
to 1.5% of fibres by volume increases the compressive 
strength from 0 to 15%. A gradual slope in the descending 
portion of the fibre reinforcement concrete (FRC) 
stress-strain curve indicates improved spelling resistance, 
ductility and toughness as shown in Figure2[3]. 

 
Figure 2.  Effects of Steel Fibres Content on Compressive Stress-Strain 
Curve of FRC (Padmarajaiah and Ramaswamy, 2002) 

The influence of steel fibres on the flexural strength of 
concrete is much greater than for direct tension and 
compression .The flexural strength of fibre reinforcement 
concrete increased by about 55% with a Vf = 2% as 
reported[4]. 

2. Methodology 
The observation in this research was concentrated on 

determining the flexural capacity of RC beams with the 
addition of 1% steel fibre FS7- II was 23.77 kg/m3 in 
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concrete. Furthermore, the research wanted to study how 
well the steel fibres would improve the flexural capacity of 
the concrete beams with the conventional steel bar 
reinforcement. In th is study, steel fibre reinforced concrete 
(SFRC) was a composite material made of hydraulic cements, 
water, fine and coarse aggregate and a dispersion of 
discontinuous, small fibres. All admixtures meet ing ASTM 
specifications for use in concrete are suitable fo r use in steel 
fibre rein forced concrete SFRC which was shown in Table1. 

Table 1.  Specification of Steel Fibers which Used in This Study 

Diameter(D) 
(mm) 

Length 
(L)(mm) D/L 

Speci fic 
Gravity  
(Kg/m3) 

Tensile 
Strength 
(MPa) 

Strain at 
Failure 

0.55 33 60 7850 800 2% 

 
Figure 3.  Steel Fibre Winrad @FS7_II Used in This Study 

In this study the required data for the use in analytical 
model was obtained through experimental testing. Two 
phases of experiments were conducted: experiments for 
preliminary conventional concrete reinforced behaviour and 
experiments for verificat ion of analytical models Steel fib re 
reinforced concrete beam (SFRC). In th is study an indirect 
tensile test method was used to determine the ult imate 
(maximum) tensile strength rebar used in this study. A 
compressive test was conducted to determine the 
compressive responded of SFRC, establishing the ultimate 
compressive strength yield compressive strain was used in 
cylinder of concrete. In this study two samples for 
conventional concrete cylinder was used and two samples 
was used for concrete cylinder with 1% steel fib re. 

This study included three models; model one conventional 
concrete beam two samples, model two concrete beam with 
steel fibre two samples and model three concrete beam 
without top steel reinforced but with steel fibre two  sample in 
28 days. The overall dimensions of the beam are 200 mm 
thickness, 150 mm width and 940 mm lower support as 
shown in Figure 4. The size of main reinforcement used in 
the concrete beam was 12 mm in d iameter and the link 
reinforcement was made of hot rolled mild steel with 6 mm 
in d iameter arranged at 100 mm centre to centre. In  this study 
utilized  three model of beams, with steel fib re and without 
steel fibre. 

 
Figure 4.  Cross Section of RC Beams 

Rebar testing was a basic tensile test where an escalating 
tensile load was applied to a rebar specimen until it y ields or 
breaks revealing important data about the specimen’s 
strength. This load frame features a top-mounted hydraulic 
actuator which was place in the loading area at ground level. 
This significantly reduced our lift ing requirements for 
loading the heavy rebar specimens. The strength of main 
reinforcement 12mm in d iameter fy was 502.33 N/mm2 and 
strength of 6mm in diameter fy was 427.18 N/mm2. In this 
study for the tensile strength test (I) 2 rebar was used to 
reinforce 12mm and 6mm and length for testing 500mm. the 
elongation of rebar 12mm in  diameter was 100mm while 
rebar 6mm in d iameter was 50mm. 

Materials used for the concrete includes Ordinary  Port land 
cement; the cement was keep on an airtight container and 
stored in the humid ity controlled room to prevent cement 
from being exposed to moisture, fine aggregate (sand) and 
coarse aggregate; The sand was use natural river sand and the 
coarse aggregate was 3/8’’ crushed granite. Water; Water 
was needed for the hydration of cement  and to provide 
workab ility during mixing and placing. The study, normal 
tap water was used. Steel fibres; the steel fib re used in this 
study was hooked end shape. The specification mix 
proportioning of the concrete used in the study was shown in 
Table 2. 

Table 2.  Mix Proportioning of the Concrete 

Ingredients Weight (kg/m3) 
W/C Ratio 0.40 

Mix Water(lit) 225 
Cement(Portland) 600 
Fine Agg.(Sand) 816 

Coarse Agg. (3/8’’) 736 

Total batch weight 2377 

Steel Fibre FS7_II (1%) 23.77 

The pouring of concrete was carried in a laboratory with a 
temperature 27ºC. 

Third -point loading test was conducted until the beams 
reached failure. Data to be collected includes: ult imate 
strength of the beams at failure, load – deflection 
characteristics of the beams, location and shape of cracks 
occur on the beams and mode of structural failure o f the 
concrete beams[5]. 

The study was used ASTM C1609 / C1609M, standard 
test method for flexural performance of fibre reinforced 
concrete (Using Beam with Third-Point Loading). Th is test 
method evaluates the flexural perfo rmance of fib re 
reinforced concrete using parameters derived from the load 
deflection curve obtained by testing a simply supported 
beam under third-point loading using a closed-loop 
servo-controlled testing system. It also requires 
determination of residual loads at specified deflections, the 
corresponding residual strengths calculated by inserting 
them in  the formula for modulus of rupture given in Equation 
(1)[6]. 
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f = PL/bd2                             Eq. (1) 

Where: f = the strength, MPa (psi), P = the load, N (lbf), 
L= the span length, mm (in ) ,b = the average width of the 
specimen at the fracture, as oriented for testing, mm (in), d = 
the average depth of the specimen at the fracture, as oriented 
for testing, mm (in). 

 
Figure 5.  Concrete with 1% Steel Fiber FS7 _II 

3. Results and Discussion 
The results of compressive strength test of concrete 

cylinder with 1% steel fibre FS7_II (23.77 kg/m3) and 
conventional concrete cylinder at 7, 14 and 28 days were 
shown in Table 3. 

Table 3.  Compressive Strength of Normal and Steel Fibre Added Concrete 
cylinder 

sample Strength 
7 day (MPa) 

Strength 
14 day 
(MPa) 

Strength 
28 day 
(MPa) 

Conventional 
cylinder 40.15 43.71 46.68 

44.73 47.50 
Mean  44.22 47.09 

STANDARD 
DEVIATIO N 

O F THE 
MEAN 

 0.72 0.57 

Cv %  1.63 1.23 
Concrete 

cylinder with 
1% steel fibre 

45.15 48.79 48.53 

48.89 50.92 
Mean  48.84 49.72 

STANDARD 
DEVIATIO N 

O F THE 
MEAN 

 0.070 1.68 

Cv %  0.144 3.39 
Cv Allowable  < 4 < 4 

It can be seen that the addition of 1% Vf steel fib res had 
the most increase in compressive strength. This enhancement 
in uniaxial strength was due to the internal passive 
confinement of the matrix by steel fibres which also delays 
the crack spreading and propagation. In comparison with 
control concrete, the maximum increased in the compressive 
strength with1% steel fibre was 12.37% at 7 days, 10.44 % at 
14 days and 5.58% at 28 days. 

The addition of steel fibre to volume fract ion of 1% caused 

an increase in compressive strength of concrete at early ages. 
In general, the increase in  compressive strength of high 
performance steel fibre concrete was attributed to the 
capability of steel fibre to delay the unstable development of 
micro -cracks as well as to limit the propagation of these 
micro-cracks and the composite was affected for concrete 
and steel fibres under load. However, there must be merit in 
including fibres to provide increased ductility in a 
compressive failure[7]. 

 
Figure 6.  Failure of cylinder in compressive test at  28th 

 
(a) Linear Regression of Sample Concrete Cylinder with 1% Steel Fiber 
FS7-II 

 
(b) Linear Regression Conventional Concrete Cylinder 

Figure 7.  Linear Regression 

The experimental investigation also observed two type of 
failure for the cylindrical specimen. During the splitting 
strength test for conventional concrete, the cylindrical 
specimens were completely split but for steel fibre there was 
only a single crack line that occurred on the cross- section 
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from the top loading plate. The crack line also continued the 
length of the cylindrical specimen. The specimen with steel 
fibre had greater than forced. It had elastic behaviour in 
compressive test as well as to limited propagation of micro 
cracks and the composite effect for concrete and steel fibres 
under load. However, there may be merit in including fibres 
to provide increased ductility in a compressive failure[8]. 

The study evaluated the coefficient of variation and linear 
regression. There was a significant relat ionship between the 
variables in the linear regression model o f the data set 
faithful as presented in Figure 7(a), (b). 

The flexural group standard – cured specimens were also 
evaluated according to the degree of relat ionship between the 
time and the strength. The flexural test result of these 
specimens is presented in table 4. Basically, the behaviour 
under flexural is the most important aspect ratio fo r steel 
fibre, because the practical application is subjected to some 
kind of bending load. The flexural strength trend on all 
samples with 1% steel fib res increased[9]. 

Table 4.  Flexural Strength of Normal and Steel Fibre 1% Added Concrete 
Beam 

sample Flexural Strength 
28 day (MPa) 

Model 1 15.73 
16.78 

Mean 16.255 
STANDARD DEVIATIO N 

O F THE MEAN 0.742 

Model 2 18.73 
20.11 

Mean 19.42 

STANDARD DEVIATIO N 
O F THE MEAN 0.975 

Model 3 16.67 
17.355 

Mean 15.73 
STANDARD DEVIATION 0.968 

In comparison with controlled concrete, the maximum 
increased in the flexural strength with 1% steel fibre was 
19.42% for model two at 28 days and 6.76% for model three 
at 28 days. Furthermore compressions model two and model 
three increased the flexural strength 11.89% at 28 days. In 
general, the significant improvement in various strengths 
was observed with the inclusion of 1% steel fibres in the 
conventional concrete. However it can be shown that there 
was an increase for model three because this model removed 
the reinforced rebar at the top. 

The behaviour of cracks propagated on the conventional 
beam groups under bending showed comparability in figure 
8 and 9 the crack started from the extreme flexure substrate 
and gradually inclined to finally approach the near point 
loading. The cracking patterns in all beams were almost 
symmetrical and characterized by the load induced that 
created the flexural –  shear cracks v isible enough. Since the 
initial cracks on the concrete beams model two specimens 
were not visible until such time as the maximum load 

reached the increase in the propagation of the cracks was 
visible enough[10]. 

For the concrete beam with steel fibre 1% model two fine 
vertical flexural cracks were fo rmed first, usually the bottom 
face of the beam close to mid span. The width of these initial 
cracks was very small. In fact, the steel fibres can sustain the 
stress after cracking at strain beyond the normal for the 
failure of conventional concrete beam. Some sort of stress 
distribution was promoted which approached the full plastic 
condition in the tension zone, while remaining elastic in the 
compression zone. This mechanis m caused the neutral axis 
of the section to move up, thus the moment of resistance and 
ultimate load was increased significantly[11]. 

This behaviour was main ly attributed to the role of steel 
fibre in releasing fracture energy around crack t ips which 
was required to extent crack g rowing by transferring stress 
from one side to another side. Also this behaviour was due to 
the increase in crack resistance of the composite and the 
ability of fibres to resist forces after the concrete matrix had 
cracked[11]. 

 
Figure 8.  Schematic of Typical Fracture Patterns under Bending 

 
Figure 9.  Schematic of Typical Fracture Patterns under Bending 
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The micromechanical advantage for adding steel fibre  in  
conventional concrete can be seen by its post cracking 
effects, ductility and energy absorption. The steel fibres 
when uniformly  dispersed throughout the specimens act as 
reinforcement and help for better distribution of stresses. 
Therefore, the cracks that occurred in  steel fibre concrete 
beam specimens were smaller in size compared with the 
conventional concrete and even more did break up at 
ultimate load. Alternatively, the toughness may be defined as 
the area under the load-deflection curve out to some 
particular deflection or out to the point at which the load had 
fallen back to some fixed percentage of the peak load[12]. 

Table 5 was showed the summary of the independent t- 
test for the determin ing significant difference of the strength 
between the conventional beam and concrete beam with 1% 
steel fibre at 28 days of flexural strength. 

t = (X� −  µ) /(S/√N)                   Eq.(2) 
Where: X is the respective means of the sample. S is the 

respective standard deviation of the sample. N is the 
respective number of sample. The degrees of freedom used 
in this test was (n1 + n2) − 2. 

Table 5.  Compression of t-test Flexural Strength at 28 day 

H0 µ1 = µ2 

H1 µ1 > µ2 
n 2 
df (n1 + n2) – 2 = 2 
α α = 0.05  

NAME  S X ̅ 
Conventional Concrete  

Beam 
Model 1 

0.742 16.255 

Concrete Beam With 1% 
Steel Fibre Fs7_II 

Model  2 
0.975 19.42 

tactual 3.65 

t critical 2.92 

The result showed  that the mean difference on the 
strength reached 3.65 with standard deviation of 0.74 and 
0.97 respectively from the conventional beams strengths and 
concrete beam with 1% steel fiber strengths. When the mean 
difference was tested for significance a computed actual t 
value of 3.65 was generated. It was relatively higher than the 
critical t value of 2.92 to the idea that the difference was 
significant. The enormous increase 1% steel fiber was an 
affirmat ion that the present study effect of W inrad FS7- II 
steel fiber on flexural capacity of reinforced concrete beam 
was effective at the 0.05 level of significance under flexural. 

The first crack load (Pcr in Tab le 6) was determined from 
the curve. All the SFRC beams showed significant increase 
in the first crack load over reinforced concrete beams. It also 
required determination of residual loads at specified 
deflections, the corresponding residual strengths calculated 
by inserting them in the formula Equation (1). The first-peak 
strength characterizes the flexural behaviour of the 
fibre-reinforced concrete up to the onset of cracking, while 

residual strengths at specified deflect ions characterize the 
residual capacity after cracking.  

Table 6.  Comparison the Flexural Strength and First crack, Model 1, 
Model2, Model3 

Specimen 
Flexural 
strength 

MPa 

First 
crack 
KN 

Peak 
load 
KN 

Deflection 
mm 

Conventional 
Concrete 

Beam Model 1 

10.48 
11.18 

55 
52 

66.92 
71.42 

9.33 
26.89 

MEAN 10.83 53.5 69.17 18.11 
Concrete 

Beam with 
Steel fiber 1% 

Model 2 

12.48 
13.40 

55 
62 

79.68 
85.56 

14.21 
11.91 

MEAN 12.94 58.5 82.62 13.06 
Concrete 

Beam with 
Steel fiber 1% 

Model 3 

11.11 
12.02 

66 
54 

76.78 
70.92 

7.05 
24.64 

MEAN 11.56 60 73.85 15.84 

The increase in the flexural modulus of rupture was about 
model two with 19.48% and model three with 6.7% in case 
beams containing 1% steel fibres. The SFRC beams with 1% 
volume fraction of fibres, showed an average increase of 
model two with 19.44 % and model three 6.76 % in ult imate 
load (Pu) when compared to RC beams. Hence, it can be said 
that the addition of steel fib res caused the increase of both 
ultimate load and first crack load. This increase can be due to 
the crack arresting mechanis m of the closely spaced fibres. 

In other cases, fibres may significantly increase the 
first-peak and peak strengths while affecting a relat ively 
small increase in residual load capacity and specimen 
toughness at specified deflections. The first-peak strength, 
peak strength and residual strength determined by this test 
method reflect the behaviour of fibre reinforced concrete 
under static flexural loading. First peak deflect ion for third 
point loading was estimated assuming linear elastic 
behaviour up to first peak from equation (3): 

δ = 23PL3/1296EI* {1+[(216D2 *(1+µ))/115L2]}  Eq. (3) 
Where P is the first-crack load, L is the span, E is the 
estimated modulus of elasticity of the concrete, I is the 
cross-sectional moment of inert ia, D is the specimen depth, 
and μ is Poisson’s ratio. 

Table 7.  First peak load, Net deflection at First peak load 

At 28 day 
First peak 

load 
KN 

peak load 
KN 

δ 1 

mm 
δ P 

mm 

δ  
L/600 
mm 

MODEL 1 
52 66.92 0.24  0.31  1.485  

57 71.49 0.27 0.34 1.32 

MODEL 2 
55 79.68 0.26  0.37  1.595  

62 85.56 0.29 0.40 1.43 
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Table 8.  Residual load at net deflection 

At 28 day PD
 600      N 

MO DEL  1 
311877.3566 
277224.3169 

MO DEL  2 
334979.383 

300326.3433 

The first peak strength characterizes the flexural 
behaviour of the fibre-rein forced concrete up to the onset of 
cracking while residual strengths at specified deflections 
characterize the residual capacity after cracking. 

The area under the load deflection graph showed the 
ductility of the beams. It can be seen that the area under the 
beams containing steel fibres was more than the beams with 
conventional concrete. So, SFRC beams had more ductile 
behaviour than normal concrete beams[13]. 

It can be seen in Tab le 6 that although the addition of 1% 
steel fibres increased the ultimate load the deflection at 
ultimate load was less than conventional concrete beams. 
Hence, it can  be said that the SFRC beams were stiffer than 
conventional concrete beams. The reason can be due to the 
effects of steel fibres and good bonding between steel fibres 
with the surrounding concrete which was act as confinement 
to the concrete. 

When the specimens were loaded in bending setup, the 
maximum tension stress occurs at the bottom and the first 
crack develops. In the case without fibre, crack develops at 
near the centre and suddenly collapse. On the other hand, 
ductility was enhanced with the addition of fibres. 
Specimens with fibre never collapse suddenly and steel fib re 
holds crack parts together which was good for making 
reliable building[14]. 

High Performance steel fibre concrete exhib ited 
increasing flexural strength with increasing in steel fibres 
compared with conventional concrete. This behaviour was 
mainly  attributed to the role of steel fibre in releasing 
fracture energy around crack t ips which was required to 
extent crack growing by  transferring  stress from one side to 
another side. Also this behaviour was due to the increase in 
crack resistance of the composite and the ability of fibres to 
resist forces after the concrete matrix has cracked. As 
recommended by ACI Committee 544, ‘when used in 
structural applications, steel fibre reinforced concrete should 
only be used in a supplementary role to inhib it cracking to 
improved resistance impact or dynamic loading and to resist 
material disintegration[15]. 

Addition of steel fibres in  the concrete mix significantly 
influenced the cracking behaviour and ult imate strength of 
beams. On the other hand, inclined cracks went through a 
slow process of widening and extension in beams of model 
two and model three with 1% of fibre content and without 
web reinforcement. In the study the main reason for 
incorporating steel fibres in concrete was to impart ductility 
to an otherwise brittle material. They enable concrete to 
continue to carry load after cracking has occurred, the so 
called post crack behaviour or toughness[16]. 

4. Conclusions 
The aim of this study was to provide determination effect 

of Winrad FS7- II steel fibre on flexural capacity of 
reinforced concrete beams compared with conventional 
reinforced concrete beams and concrete beams with bottom 
rebar. It was anchored to the based information that greater 
volume of steel fibre has to conventional concrete. Generally, 
this study showed that the addition of 1% steel fibre FS7_II 
improved the mechanical properties of concrete and RC 
beams. 

Based on the find ing of this study, the following 
conclusions were drawn: addit ion of steel fibres increases 
flexural and compressive strength of concrete. In comparison 
with control concrete the maximum increase in the 
compressive strength with 1% steel fibre was 12.37% at 7 
days, 10.44 % at 14 days and 5.58% at 28 days. The increase 
in compressive strength of high performance steel fib re 
concrete was attributed to the capability of steel fibre to 
delay the unstable development of micro cracks as well as to 
limitat ion the propagation of these micro cracks and the 
composite effect  for concrete and steel fibres under load. 
Increase in the flexural strength with 1% steel fibre was 
19.42 % at 28 days for model two and 6.76% at  28 days for 
model three. In general, the significant improvement in 
various strengths was observed with the inclusion 1% of 
steel fibres in the conventional concrete. However it can be 
showed increase for model three because the model removed 
the reinforced rebar at the top. The init ial cracks on the 
concrete beams model two specimens were not visible until 
such time the maximum load was reached, the increase in the 
propagation of the cracks was visible enough. Addition of 
steel fibres in  the concrete mix significantly influenced the 
cracking behaviour and ultimate strength of beams. In the 
study the main reason for incorporating steel fibres in 
concrete was to impart ductility to an otherwise britt le 
material. They enable concrete to continue carry load after 
cracking had occurred called post crack behaviour, or 
toughness. The most remarkable changes in increasing 
strength by the used of short fibres to concrete occurs in 
bending. These changes included the increasing of flexural 
strength in pre-cracking stage and ductility of the concrete in 
post-cracking stage. It showed that the increasing amount of 
short fibres increase the load bearing capacity of the concrete. 
The first crack load Pcr in Table 6 was determined from the 
curve. All the SFRC beams showed significant increase in 
first crack load over reinforced concrete beams. This 
increase flexural modulus of rupture was model two with 
19.48% and model three with  6.7 % in  case beams containing 
1% steel fib res. The SFRC beams with 1% volume fraction 
of fibres, showed an average increase of model two  with 
19.44 % and model three with 6.76% in ult imate load (Pu) 
when compared to RC beams. (8) The addition of 1% steel 
fibres increased the ultimate load but the deflect ion at 
ultimate load was less than the conventional concrete beams. 
Hence, it can  be said that the SFRC beams were stiffer than 
conventional concrete beams. The reason can be due to the 
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effects of steel fibres and good bonding between steel fibres 
with the surrounding concrete which was act as confinement 
to the concrete and also energy absorption under flexural 
loading which was greatly enhanced with steel fib re 
reinforcement.  
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