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Abstract 

The importance of concrete in development of civilized world can be known from the fact that, concrete is most widely used man-

made material on planet and consumption of concrete in world  per capita is around 1 ton. Being such a important construction 

material enhancement of its strength and durability is prime need of hour only by the way of its research and development. The 

fiber reinforced concrete is collective mixture of primary constituent of concrete such as cement, sand, aggregate, and add on 

constituent containing short and discrete fiber which can be steel, polypropylene, polythene, nylon etc. Presently there is necessity 

to find a material or composite material to improve the strength of concrete and its effective utilization. Hence attempt has been 

made in present quest to study impact of addition of composite fibrous material like steel and polypropylene together as 1% and 

1.5% of concrete weight as fiber. The present paper analyzes various researches made on FRC till date and summarizes it useful 

results and outcomes. The consolidated data from review of these papers is helpful in predicting the behaviour of composite FRC 

and expected outcomes.  
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

Concrete is the most common building material in the world and its use has been increasing during the last century as the need for 

construction project has escalated. The word concrete comes from the latin word” concretus” (meaning compressed or condensed). 

It is a defined as a mixture of Portland cement or any other hydraulic cement, fine aggregates, coarse aggregates, and water, with 

or without admixtures. 

 Fiber Reinforced Concrete 

Concrete is a relatively brittle material, when subjected to normal stresses and impact loads. As a result for these characteristics, 

plain concrete members could not support loads and tensile stresses that occurred, on concrete beams and slabs. Concrete members 

are reinforced with continuous reinforcing bars to withstand tensile stresses and compensate for the lack of ductility and strength. 

The addition of steel reinforcement significantly increases the strength of concrete, and results in concrete with homogenous tensile 

properties; however the development of micro cracks in concrete structures must be checked. The introduction of fibers is generally 

taken as a solution to develop concrete in view of enhancing its flexural and tensile strength. 

A fibre reinforced concrete can be defined as a composite material consisting of mixtures of cement, mortar or concrete and 

discontinuos, discrete, uniformly dispersed suitable fibers. Thefibre reinforced concrete contains randomly distributed short 

discrete fibres which act as internal reinforcement so as to enhance the properties of the concrete. 

II. LITERATURE REVIEW 

To purpose and defend the research work, a number of research papers are analyzed. Following are the reviews of different research 

work performed by number academicians and researchers. 

Amit Rai (May 2014) After Studying Research Paper “Application and Properties of FRC” following things can be summarised 

mechanical and structural characteristics and properties of fibre (i.e.Steel, Glass, SyntheticFibre such as polypropylene, Natural 

Fibre-coir etc.)Methodology Of this Research Paper was to perform different experiments and test on F.R.C.And Judge the 
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performance of FRC comparative to conventional concrete. The test performed on FRC were Compressive Strength, Split Tensile 

Strength, Flexure Test and followings things were concluded: 

SFRC- Flexural Strength of SFRC found to be 3 Times more than conventional concrete, 

GFRC- Tensile and Flexural Strength improved up to 25-30%. 

Polymer –Impermeability of Concrete Increases Up to 45%. 

Coir- Tensile Strength is1.78 times more than conventional concrete. 

Sachin Kumar (May 2017) in this respective research report, two major admixtures were used in concrete i.e. Acrylic latex 

polymer and steel fibre their fundamental characteristics were studied. Acrylic Polymer are types of polymer noted for their 

transparency, resistance to breakage and elasticity. Concrete of  designation M25 was prepared for both FRC and convention 

concrete with varying percentage and different combination following specimen was prepared they are M25, M25+AL, M25+SF, 

M25+SF+AL Compressive, Tensile, and Flexure Test Were Conducted On Specimen. Improvement in strength was observed due 

to compactness and bonding between steel fibre and concrete 

A.M. Shende (September 2012) Introduced Steel fibres of 50, 60 and 67 aspect ratio. Result data obtained has been analyzed 

and compared with a control specimen (0% fibre). A relationship between aspect ratio vs. Compressive strength, aspect ratio vs. 

flexural strength, aspect ratio vs. Split tensile strength represented graphically. It is observed that compressive strength, split tensile 

strength and flexural strength are on higher side for 3% fibres as compared to that produced from 0%, 1% and 2% fibres. All the 

strength properties are observed to be on higher side for aspect ratio of 50. 

G. Murali (April 2012) studied the influence of addition of waste materials like lathe waste, soft drink bottle caps, empty waste 

tins, waste steel powder from workshop at a dosage of 1% of total weight of concrete as fibres. The lathe waste, empty tins, soft 

drink bottle caps were deformed into the rectangular strips of 3mm width and 10mm length. Experimental investigation was done 

using M25 mix and tests were carried out as per recommended procedures by relevant codes. The results were compared with 

conventional concrete and it was observed that concrete blocks incorporated with steel powder increased its compressive strength 

by 41.25% and tensile strength by 40.81%. Soft drink bottle caps reinforced blocks exhibited an increase in flexural strength of 

concrete by 25.88%. The specimen with steel powder as waste material was found to be good in compression which had the 

compressive strength of 41.25% more than the conventional concrete. 

Milind V Mohod (2014)  In this experimental investigation for M30 grade of concrete to study the compressive strength and 

tensile strength of steel fibre reinforced concrete containing fibers varied by 0.25%,0.50%, 0.75% 1% 1.5% and 2% by volume of 

cement cubesof size 150mmX150mmX150mm to check the compressive strength and beams of size 500mmX100mmX100mm 

for checking flexural strength were casted. All the specimens were cured for the period of 3, 7 and 28 days before crushing the 

result of fibers reinforced concrete 3 days, 7days, and 28 days curing with varied percentage of fiber were studied and it has been 

found that there is significant strength improvement in steel fiber reinforced concrete. The optimum fibre content while studying 

the compressive strength of cube is found to be 10% and 0.75% for flexural strength of the beam. Also it has been observed that 

with the increase in fibre content to the optimum value increase the strength of concrete. 

Vikrant Vairagade (2014) He presented the applicability of previously published relation among compressive strength tensile 

strength and flexural strength of normal concrete to steel fibers reinforced concrete was evaluated and mechanical properties of 

steel reinforced concrete were analyzed. In this experimental study cement sand coarse aggregate water and steel fibers were used 

for compressive strength test both cube specimens of dimensions 150mm × 150mm × 150mm and cylindrical specimen of length 

200mm and diameter 100mmwere cast for M20 grade filled with 0% and 0.5% fibers after24 hours the specimens were to curing 

tank where in they were allowed cure for 7 days and 28 days. Finally result of compressive strength for M20 grade of concrete on 

cube and cylinder specimens with 0% and 0.5% steel fibers for aspect  ratio 50 and 53.85 it was observed that for addition of 

0.5%fibers shows slightly more compressive strength than normal concrete. 

Komal Chawla and Bharti Tekwani (2013) they studied the influence of addition of glass fibre on the parameters of compressive 

strength, flexural strength and modulus of elasticity when mixed in plain concrete. They casted cubes of size 100mm X 100mm X 

100mm of M20 grade concrete. The sand and cement are mixed dry and then water with polymer if required is added and mixed 

with blender. After two three minuted of mixing,mfibre in the form of chopped strand is added slowly and the fibre is blended 

slowly into the mixture. Then the mixture is pored into the moulds on vibrating table and left to settle. The cubes are demoulded 

the next day and testing is done at the ages of 28 days. They concluded the experiment with result as with the addition of glass 

fibre, the compressive strength is increased by 37%, flexural strength by 5.19% and modulus of elasticity by 4.14% as compared 

to plain concrete. 

E.Arunakanthi and J.D.Chaitanya Kumar (2016) they compared the effect of addition of steel fibre and glass fibre on the 

compressive strength, tensile strength and flexural strength of plain concrete. In this experimental study, a cement of grade M53 

was taken and a mixture of cement, sand, coarse aggregates, water and fibres (steel and glass) was made and filled in a mould of 

size 150mm X 150mm X 150mm.The addition of fibres was in varying percentage of 0 % , 0.5% , 1% and 2%  respectively. After 

the testing the cubes with varying percentage of fibres(steel and glass) , it was observed that in case of compressive strength, tensile 

strength and flexural strength with the addition of steel fibres the graph plotted strength vs percentage fibre is linear but in case of 

glass fibres , the graph is linear upto 1% addition of glass fibre. From 2% addition the graph is no longer linear which means the 

strength for steel fibres increases with the percentage addition but in case of glass fibres, the strength increases upto 1% only after 

1% it starts reducing. 

S.Uttamraj, K.Ashwanth, Dr.Md.Rafeeq (2015) they made a study on conventional concrete and engineered cementitious 

composities (ECC).The materials used were fly ash, aggregates, river, sand, plasticizer, PVA fibres and water. They replaced 
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cement with 30% of fly ash. In a paper four different percentage of fibres were taken to evaluate in order to optimize the exact 

range of PVA fibres feasible for concrete. From each mixture of 0.5%, 1%, 1.5% and 2% fibre volume fraction was compared to 

conventional concrete and were casted as six cubes 150mm×150mm×150mm and six cylinders 150mm×150mm×150mm.At the 

end of the experiment, it was observed that the conventional concrete showed reduced workability due to addition of fly ash but it 

was increased by addition of super plasticizer. 

III. CONCLUSION 

1) Flexural strength of SFRC found to be 3 times more than conventional concrete. 

2) It is observed that compressive strength increases from 11 to 24% with addition of steel fibres. 

3) The addition of glass fibre, the compressive strength is increased by 37%. 

4) The modulus of elasticity increased by 4.14% as compared to plain concrete. 

5) The compressive strength increased with increase fibre content but when it reaches upto its optimum value of 1% it starts 

decreasing with the increase in fibre content. 

6) Improvement In strength was observed due to compactness and bonding between steel fibre and concrete. 
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