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Abstract: Reinforcement is defined as the process of mixing various materials whether chemical, natural or 

artificial for improving the strength and durability of parent substance. Now a days there exists many 
reinforcement techniques for improving the strength of those materials which lacks load carrying and less 

durable capacity. Use of steel fiber to enhance the strength and reduce maintenance is an effective technology 

established in recent times.Fiber reinforced polymer (FRP) application is very effective way to repair and 

strengthen structures that have become structurally weak over their life span. FRP repair system provides an 

economically viable alternative to traditional repair system and material. 
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I. Introduction 
Fiber reinforced concrete (FRC) is the composite material obtained after mixing of Portland cement 

concrete with more or less randomly distributed fibers. In FRC, thousands of small fibers are dispersed and 

distributed randomly in the concrete during mixing, and thus improving properties of concrete in all directions. 

FRC is cement- based composite material that has been developed in recent years. It main advantages are its 
excellent flexural-tensile strength, resistance to spitting, impact resistance and excellent permeability and frost 

resistance. It is an effective technique to increase toughness, shock resistance and resistance to plastic shrinkage 

cracking of the mortar. Fiber is a small short cut piece of reinforcing material possessing certain characteristics 

properties. They can be circular, triangular or flat in cross-section. The fibre is described by a convenient 

parameter called aspect ratio. The aspect ratio of the fiber is the ratio of its length to its diameter. The principle 

motive behind incorporating fibers into a cement matrix is to increase the toughness and tensile strength and 

improve the cracking deformation characteristics of the resultant composite. For FRC to be a valuable 

construction material, it must be able to compete economically with existing reinforcing system. FRC composite 

properties, such as crack resistance, reinforcement and increase in toughness are dependent on the mechanical 

properties of the fiber, bonding properties of the fiber and matrix, as well as the quantity and distribution within 

the matrix of the fibers. 

 

II. Review Study On Methodology And Materials Used 
It is now well established that one of the important properties of steel fiber reinforced concrete (SFRC) 

is its superior resistance to cracking and crack propagation. As a result of this ability to arrest cracks, fiber 

composites possess increased extensibility and tensile strength, both at first crack and at ultimate, particular 

under flexural loading; and the fibers are able to hold the matrix together even after extensive cracking. The net 

result of all these is to impart to the fiber composite pronounced post – cracking ductility which is unheard of in 

ordinary concrete. The transformation from a brittle to a ductile type of material would increase substantially the 

energy absorption characteristics of the fiber composite and its ability to withstand repeatedly applied, shock or 

impact loading. Fiber reinforced concrete (FRC) may be defined as a composite material made with Portland 
cement, aggregate, and incorporating discrete discontinuous fibers. Plain unreinforced concrete is a brittle 

material, with a low tensile strength and a low strain capacity. The role of randomly distributes discontinuous 

fibers is to bridge across the cracks that develop provides some post- cracking ductility. If the fibers are 

sufficiently strong, sufficiently bonded to material and permit the FRC to carry significant stresses over a 

relatively large strain capacity in the post-cracking stage.  There are, of course, other (and probably cheaper) 

ways of increasing the strength of concrete. The real contribution of the fibers is to increase the toughness of the 

concrete (defined as some function of the area under the load vs. deflection curve) under any type of loading. 

That is the fibers tend to increase the strain at peak load, and provide a great deal of energy absorption in post-

peak portion of the load vs. deflection curve. 

When the fiber reinforcement is in the form of short discrete fibers, they act effectively as rigid 

inclusions in the concrete matrix. Physically, they have thus the same order of magnitude as aggregate 
inclusions; steel fiber reinforcement cannot therefore be regarded as a direct replacement of longitudinal 

reinforcement in reinforced and prestressed structural members. However, because of the inherent material 
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properties of fiber concrete, the presence of fibers in the body of the concrete or the provision of a tensile skin of 

fiber concrete can be expected to improve the resistance of conventionally reinforced structural members to 

cracking, deflection and other serviceability conditions. The fibre reinforcement may be used in the form of 
three dimensionally randomly distributed fibres throughout the structural member when the added advantages of 

the fibre to shear resistance and crack control can be further utilised. On the other hand, the fibre concrete may 

also be used as a tensile skin to cover the steel reinforcement when a more efficient two dimensional orientation 

of the fibres could be obtained. [1] 

Concrete is most widely used construction material in the world. Fiber reinforced concrete (FRC) is a 

concrete in which small and discontinuous fibers are dispersed uniformly. The fibers used in FRC may be of 

different materials like steel, G.I., carbon, glass, asbestos, polypropylene, jute etc. The addition of these fibers 

into concrete mass can dramatically increase the compressive strength, tensile strength, flexural strength and 

impact strength of concrete. FRC has found many applications in civil engineering field. Based on the 

laboratory experiment on fiber reinforced concrete (FRC), cube and cylinders specimens have been designed 

with steel fiber reinforced concrete (SFRC) containing fibers of 0% and 0.5% volume fraction of hook end Steel 
fibers of 53.85, 50 aspect ratio and alkali resistant glass fibers containing 0% and 0.25% by weight of cement of 

12mm cut length were used without admixture. Comparing the result of FRC with plain M20 grade concrete, 

paper validated the positive effect of different fibers with percentage increase in compression and splitting 

improvement of specimen at 7 and 28 days, analysed the sensitivity of addition of fibers to concrete with 

different strength. [2] 

Studies have shown that the addition of steel fibers in a concrete matrix improves all the mechanical 

properties of concrete, especially tensile strength, impact strength, and toughness. The resulting material 

possesses higher tensile strength, consolidated response and better ductility. Accordingly, this study moves 

toward deriving an expression that relates split cylinder tensile strength of fiber reinforced concrete to 

cylindrical compressive concrete strength and fiber reinforcement index, based on data gathered for a wide 

spectrum of concrete grades, ranging from 20 MPa to 102 MPa. Regression analysis was carried out on gathered 

data. Eventually a mathematical expression that predicted split cylinder tensile strength of steel fiber reinforced 
concrete was eventually derived. The predicted values fit well with experimental data. [3] 

Fiber reinforced concrete has been successfully used in slabs on grade, shotcrete, architectural panels, 

precast products, offshore structures, structures in seismic regions, thin and thick repairs, crash barriers, 

footings, hydraulic structures and many other applications. The usefulness of fiber reinforced concrete in 

various Civil Engineering applications is thus indisputable. Present review study is a trial of giving some 

highlights for inclusion of steel fibers especially in terms of using them with new types of concrete. Concrete is 

characterized by brittle failure, the nearly complete loss of loading capacity, once failure is initiated. This 

characteristic, which limits the application of the material, can be overcome by the inclusion of a small amount 

of short randomly distributed fibers (steel, glass, synthetic and natural) and can be practiced among others that 

remedy weaknesses of concrete, such as low growth resistance, high shrinkage cracking, low durability, etc. 

Steel fiber reinforced concrete（SFRC) has the ability of excellent tensile strength, flexural strength, shock 

resistance, fatigue resistance, ductility and crack arrest. Therefore, it has been applied abroad in various 

professional fields of construction, irrigation works and architecture. There are currently 300,000 metric tons of 
fibers used for concrete reinforcement. Steel fiber reinforced concrete under compression and Stress-strain curve 

for steel fiber reinforced concrete in compression was done by Nataraja.C. Dhang, N. and Gupta, A.P. They 

have proposed an equation to quantify the effect of fiber on compressive strength of concrete in terms of fiber 

reinforcing parameter. Mechanical properties of high-strength steel fiber reinforced concrete were done by Song 

P.S. and Hwang S. They have marked brittleness with low tensile strength and strain capacities of high strength 

concrete can be overcome by addition of steel fibers. Tdyhey investigated an experimental study were steel 

fibers added at the volume of 0.5%, 1.0%, 1.5% and 2.0%. [4] 

In the hardened state, when fibers are properly bonded, they interact with the matrix at the level of 

micro-cracks and effectively bridge these cracks thereby providing stress transfer media that delays their 

coalescence and unstable growth. If the fiber volume fraction is sufficiently high, this may result in an increase 

in the tensile strength of the matrix. Indeed, for some high volume fraction fiber composite, a notable increase in 
the tensile/flexural strength over and above the plain matrix has been reported. Once the tensile capacity of the 

composite is reached, and coalescence and conversion of micro-cracks to macro-cracks has occurred, fibers, 

depending on their length and bonding characteristics continue to restrain crack opening and crack growth by 

effectively bridging across macro-cracks. This post peak macro-crack bridging is the primary reinforcement 

mechanisms in majority of commercial fiber reinforced concrete composites.[5] 

Experimental investigation for M-20 grade of concrete to study the compressive strength, and tensile 

strength of steel fiber reinforced concrete (SFRC) containing fibers of 0% and 0.5% volume fraction of hook 

end Steel fibers of 50 and 53.85 aspect ratio were used. A result data obtained has been analysed and compared 

with a control specimen (0% fiber). A relationship between Compressive strength vs. days, and tensile strength 
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vs. days represented graphically. Result data clearly shows percentage increase in 7 and 28 days Compressive 

strength and Tensile strength for M-20 Grade of Concrete. Concrete is characterized by brittle failure, the nearly 

complete loss of loading capacity, once failure is initiated. This characteristic, which limits the application of the 
material, can be overcome by the inclusion of a small amount of short randomly distributed fibers (steel, glass, 

synthetic and natural) and can be practiced among others that remedy weaknesses of concrete, such as low 

growth resistance, high shrinkage cracking, low durability, etc. The strength and durability of concrete can be 

changed by making appropriate changes in its ingredients like cementitious material, aggregate and water and 

by adding some special ingredients. Hence concrete is very well suited for a wide range of applications. 

However concrete has some deficiencies as listed below, Low tensile strength, Low post cracking capacity, 

Brittleness and low ductility, Limited fatigue life, not capable of accommodating large deformations, Low 

impact strength. For long term, strength and toughness and high stress resistance, steel fiber reinforced Concrete 

(SFRC) is increasingly being used in structures such as flooring, housing, precast, tunnelling, heavy duty 

pavement and mining. Generally, aspect ratios of steel fibers used in concrete mix are varied between 50 and 

100.The most suitable volume fraction values for concrete mixes are between 0.5% and 1.5% by volume of 
concrete.  

The fibers can be imagined as an aggregate with an extreme deviation in shape from the rounded 

smooth aggregate. The fibers interlock and entangle around aggregate particles and considerably reduce the 

workability, while the mix becomes more cohesive and less prone to segregation. The fibers are dispersed and 

distributed randomly in the concrete during mixing, and thus improve concrete properties in all directions. 

Fibers help to improve the compressive strength, tensile strength, flexural strength, post peak ductility 

performance, pre-crack  tensile strength, fatigue strength, impact strength and eliminate temperature and 

shrinkage cracks. Essentially, fibers act as crack arrester restricting the development of cracks and thus 

transforming an inherently brittle matrix, i.e. cement concrete with its low tensile and impact resistances, into a 

strong composite with superior crack resistance, improved ductility and distinctive post-cracking behavior prior 

to failure. Hence this study explores the feasibility of steel fiber reinforcement; aim is to do parametric study on 

compressive strength, flexural strength, tensile strength study etc. with variables of grade of concrete, aspect 
ratio and percentage of steel. [6] 

Fiber reinforced concrete (FRC) is Portland cement concrete reinforced with more or less randomly 

distributed fibers. In FRC, thousands of small fibers are dispersed and Distributed randomly in the concrete 

during mixing, and thus improve concrete properties in all directions.FRC is cement- based composite material 

that has been developed in recent years. It has been successfully used in construction with its excellent flexural-

tensile strength, resistance to spitting, impact resistance and excellent permeability and frost resistance. It is an 

effective way to increase toughness, shock resistance and resistance to plastic shrinkage cracking of the mortar. 

Fiber is a small piece of reinforcing material possessing certain characteristics properties. They can be circular, 

triangular or flat in cross-section. The fire is often described by a convenient parameter called aspect ratio. The 

aspect ratio of the fiber is the ratio of its length to its diameter. The principle reason for incorporating fibers into 

a cement matrix is to increase the toughness and tensile strength and improve the cracking deformation 
characteristics of the resultant composite. For FRC to be a viable construction material, it must be able to 

compete economically with existing reinforcing system. FRC composite properties, such as crack resistance, 

reinforcement and increase in toughness are dependent on the mechanical properties of the fiber, bonding 

properties of the fiber and matrix, as well as the quantity and distribution within the matrix of the fibers. Fibers 

are usually used in concrete to control cracking due to both plastic shrinkage and drying shrinkage. They also 

reduce the permeability of concrete and thus reduce bleeding of water. Some types of fibers produced greater 

impact, abrasion and shatter resistance in concrete. Generally fibers do not increase the flexural strength of 

concrete and so cannot replace moment resisting or structural steel reinforcement. Indeed, some fibers actually 

reduce the strength of concrete. The amount of fibers added to the concrete mix is expressed as a percentage of 

total volume of the composite (concrete and fibers), termed volume fraction (Vf). Vf typically ranges from 0.1 to 

3%. Aspect ratio (l/d) is calculated by dividing fiber length (l) by its diameter (d). Fibers with a non-circular 

cross section use an equivalent diameter for the calculation of aspect ratio. If the modulus of elasticity of the 
fiber is higher than the matrix (concrete or mortar binder), they help to carry the load by increasing the tensile 

strength of the material. Increase in the aspect ratio of the fiber usually segments the flexural strength and the 

toughness of the matrix. However, fibers which are too long tend to ball in the mix and create workability 

problems. Some recent research indicated that using fibers in concrete has limited effect on the impact resistance 

of the materials. This finding is very important since traditionally, people think that the ductility increases when 

concrete is reinforced with fibers. The results also indicated out that the use of micro fibers offers better impact 

resistance compared with the longer fibers. [7] 
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Concrete is most widely used construction material in the world due to its ability to get cast in any form 

and shape. It also replaces old construction materials such as brick and stone masonry. The strength and 

durability of concrete can be changed by making appropriate changes in its ingredients like cementitious 
material, aggregate and water and by adding some special ingredients. Hence concrete is very well suitable for a 

wide range of applications. However concrete has some deficiencies as low tensile strength , low post cracking 

capacity, Brittleness and low ductility, limited fatigue life, incapable of accommodating large deformations, low 

impact strength.  

The presence of micro cracks in the mortar-aggregate interface is responsible for the inherent weakness 

of plain concrete. The weakness can be removed by inclusion of fibres in the mixture. Different types of fibers, 

such as those used in traditional composite materials can be introduced into the concrete mixture to increase its 

toughness, or ability to resist crack growth. The fibres help to transfer loads at the internal micro cracks. Such a 

concrete is called fibre-reinforced concrete (FRC).   

Critical investigation for M-40 grade of concrete having mix proportion 1:1.4,3:3.04 with water cement 

ratio 0.35 to study the compressive strength, flexural strength, Split tensile strength of steel fibre reinforced 
concrete (SFRC) containing fibers of 0%, 1%, 2% and 3% volume fraction of hook tain. Steel fibers of 50, 60 

and 67 aspect ratio were used. A result data obtained has been analysed and compared with a control specimen 

(0% fiber). A relationship between aspect ratio vs. Compressive strength, aspect ratio vs. flexural strength, 

aspect ratio vs. Split tensile strength was represented graphically. Result data clearly shows percentage increase 

in 28 days Compressive strength, Flexural strength and Split Tensile strength for M-40 Grade of Concrete. [8] 

. 

III. Conclusion 
A lot of review study had been conducted to see the effect of mixing steel fiber as reinforced material 

with concrete as parent material. A large number of minor and major investigating tests were conducted like 
Compressive, flexure and tensile strength test with steel fiber mixed with concrete at various percentages of 

steel fiber. Most of the review studies demonstrated that various mechanical, chemical and engineering 

properties like split tensile strength, compressive strength, impact strength and flexure strength  of concrete 

mixed with different percentages of steel fiber have been improved.  

From the above discussions it can be said that steel fiber proved to be a good reinforcing material and 

economically viable for improving the strength and durability characteristics of concrete. 

. 
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