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Abstract— Fibers are the materials having uniaxial strength, 

especially in tension. As per literature addition of fibers in 

discrete manner to the concrete will enhance some of the 

mechanical properties. The interaction between fiber and 

concrete alters the ductility of the concrete. Fibers prevent the 

early cracking of concrete due to plastic shrinkage and drying 

shrinkage. They reduce the permeability and bleeding of 

concrete. Concrete is relatively brittle than steel and its tensile 

strength is about one tenth of its compressive strength. In 

order to overcome this disadvantage, the concrete is 

reinforced with small, randomly distributed fibers. If one type 

of fiber is used in the concrete it is called mono fiber. The 

mono fibers improve the mechanical properties of concrete. 

The present experimental investigation is carried out to 

quantify the improved mechanical properties for different 

amounts of fibers for M70 grades of concrete. The properties 

studied are compressive and splitting tensile strengths, 

modulus of rupture and toughness. 
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I. INTRODUCTION 

Fibre-reinforced concrete (FRC) is a cement-based composite 

material reinforced with randomly distributed fibres. Fibres 

of various shapes and sizes produced from steel, synthetic, 

glass, and natural materials can be used for reinforcing. 

However, for most structural purposes steel fibre is used, 

whereas synthetic fibres are mainly used to control the early 

cracking (plastic-shrinkage cracks) in slabs. Fibre 

reinforcement mainly enhances the post-cracking properties 

of concrete and leads to a more ductile behaviour. The 

increased ductility is due to the ability of the fibres to transfer 

tensile stresses across a cracked section, potentially leading 

to a reduction in crack widths. The extent of the crack-width 

reduction depends on the amount of fibres added as well as 

their properties. The increasing interest in the use of fibre 

reinforcement has created a need for established design and 

analysis methods. Fibre reinforcement is mainly used in 

applications such as industrial floors and sprayed concrete 

etc... Apart from increased tensile strength, one of the main 

benefits of adding fibres to concrete is the potential reduction 

in crack width, which depends on the amount of fibres added 

and positively affects the durability of the finished structure. 

A. Fiber Mechanism 

When fibers added to the concrete it shows two mechanisms. 

That is the spacing mechanism and the crack bridging 

mechanism. The spacing mechanism requires a large number 

of fibers well distributed within the concrete matrix to arrest 

any existing micro crack that could potentially expand create 

a sound crack for typical volume of fractions of fibers 

utilizing small diameter of fibers or micro fibers can ensure 

the required number of fibers for micro crack arrest. 

B. Fiber Matrix Interaction 

The tensile cracking strain of cement matrix is much lower 

than the yield or ultimate strain of fibers. As a result, when a 

fiber reinforced concrete is loaded the matrix will crack long 

before the fibers can be fractured. Once the matrix will crack 

composite continues to carry increasing tensile stress. The 

peak stress and strain of concrete composite are greater than 

those of the matrix alone during the inelastic range between 

the first cracking and the peak. 

C. Bridging Action 

Pull out resistance of fibers (dowel action) is important for 

efficiency. Pull-out strength of fibers significantly improves 

the post cracking tensile strength of concrete. An FRC beam 

or other structural element is loaded, fibers bridge the cracks. 

Such bridging action provides the FRC specimen with greater 

ultimate tensile strength and, more importantly larger 

toughness and energy absorption. 

 
Fig. 1:  

II. METHODOLOGY 

This chapter details the experimental procedure for 

evaluating the mechanical properties of concrete with mono 

macro concrix fibers. 

The following mechanical properties are studied 

 Compressive strength 

 Split tensile strength 

 Modulus of rupture 

 Toughness 
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Fig. 2: 

III. LITERATURES REVIEWED 

John et al., (2005) have used poly vinyl alcohol / steel micro 

fibers and steel macro fibers and concluded that micro fibers 

delayed the development of macro cracks, and so the 

composite demonstrated greater strength and crack 

resistance. The flow of wet mixture, mechanical 

performance, resistance to restrain and cracked permeability 

were evaluated. 

 A.M.Shende et al., (1993) conducted research on 

steel fiber reinforced concrete for M40 grade and studied the 

mechanical properties of concrete at different volumes and 

concluded that he concluded that compressive strength, split 

tensile strength and flexural strength are on higher side of 3 

percent fibers as compared to that produced to that produced 

from other volumes. 

 D.Vinutha et al.,(2016) studied the effect of  

aggregate on self-compacting concrete of M70 grade 

prepared by using super plasticizer and investigating the 

optimum dosage of it. The self-compacting concrete of M70 

produced grade by using poly-carboxylate ether base super 

plasticizer. Compressive Strength were made on concrete 

specimen. 

 A. Annadurai et al., (2014) presented the result of 

mix design developed for high strength concrete with silica 

fume and High range water reducing admixture (HRWR). It 

involves the process of determining experimentally the most 

suitable concrete mixes in order to achieve the targeted mean 

strength. Four mixes were designed with Micro silica 

quantities varied from 5 to 9 percent weight of cementitious 

materials and HRWR varies between 0.6% to 0.9% with 

increment of 0.1%. 

 Song et al., (2004) studied the mechanical properties 

compressive strength, split tensile strength, modulus of 

rupture have been evaluated for the variation in the 

percentage of steel fibers in the volume fraction of 0.5%, 1%, 

1.5%, 2%.the compressive strength is reported maximum at 

1.5% of volume fraction and is about 15.3%increment but the 

splitting tensile strength and modulus of rupture have shown 

maximum values at 2% of volume fraction and the increments 

are 98.3%and 126.6% respectively 

 Job Thomas et al.,(2007) they done experimental 

programme and an analytical models been derived basing on 

the regression analysis to evaluate the influence of adding the 

fibers on the mechanical properties of concrete like cube and 

cylinder compressive strength ,split tensile strength, modulus 

of rupture and modulus of elasticity, Poisson’s ratio, and the 

strain corresponding to peak compressive stress for volume 

fractions of 0,0.5,1,1.5 percentage of steel fibres. The results 

have shown that fibres have significantly enhances the 

mechanical properties. 

 Francesco et al.,(2008) they studied the standard 

cylindrical specimens of plain and steel fibre reinforced 

concrete for the volume fractions of 1%,1.6%,2% for 

different properties. The test has been done under 

compression for stress-strain curves and compared with the 

numerical model results to evaluate the actual stress –strain 

relations of fibre reinforced concrete. 

 Padmanabha Rao et al., (2009) they studied the 

effect of  two types of hooks steel fibres  and one type of 

twisted steel fibers when they were used as reinforcement in 

the concrete. Various mechanical properties like compressive 

strength, split tensile strength, first crack load, ultimate load, 

elastic modulus, toughness are evaluated to know the type 

and content of the fiber. From the study it is found that the 

compressive strength and elastic modulus and the slightly 

with the steel fibre reinforcement in the concrete but, the 

flexural strength is significantly increased with steel fibre 

reinforcement. 

 Murahari, Rama MohanRaoet al.,(2013)  studied the 

effect of polypropylene fibres on the strength properties of fly 

ash based concrete, worked on strength properties of concrete 

containing poly propylene fibre, and classC fly ash  . They 

concluded that, flexural strength of the concrete gradually 

increases with the addition of poly propylene fibre and there 

is increase in flexural strength as compared with normal plain 

concrete without fibers. 

 seyed Hamed Ahmadipourinaeim and Younes 

saberiet al.,(2014)  studied the effect of polypropylene fibers 

on strength and heat resistance of concrete, worked on the 

effect of polypropylene fibers on the compressive strength 

and the heat resistance of concrete with high strength has 

been investigated. And it is stated that the strength and heat 

resistance of concrete have increased with use of 

polypropylene fibers 

 Nemkumar banthia, Rishi gupta et al.(2006)  studied 

the influence of polypropylene fiber on mechanical properties 

of concrete. And they worked on crack control by 

polypropylene fibre, the exact influence of fibre diameter, 

length and geometry. A test program was carried out to 

understand the influence of these variables. It is concluded 

that while polypropylene fibers in general are effective in 

controlling plastic shrinkage in concrete, a finer fiber is more 

effective than a coarser one, and a longer fibre is more 

effective in controlling plastic shrinkage cracking. 
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IV. CONCLUSIONS 

1) Compressive strength of the concrete is increased up to 

3.01% and maximum for the proportion of 0.75-C. From 

there increase in concrix fiber content in concrete, 

compressive strength of concrete is reduced. This may be 

due to improper distribution and balling of concrix fibers 

during mixing. 

2) Split tensile strength of concrete is observed to be 

improved up to 6.24% and maximum for 0.75-c 

proportion. The split tensile strength decreased by 

increasing the concrix fiber proportion beyond 0.75. 

3) The percentage improvement in the modulus of rupture 

up to 6.16%. The maximum %improved for concrix fiber 

ratio of 0.75-C. After 0.75-C proportion reduction in 

modulus of rupture is observed. 

4) The maximum toughness value obtained at 0.75-C fiber 

ratio. The maximum toughness value is 88.18J. 

5) From these results it can be conclude that 0.75% (volume 

fraction) fiber proportion is the optimum percentage 

when concrix fiber is used. 
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