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Abstract— Concrete is one of the most commonly known 

versatile building materials. The advantages of using concrete 

are to obtain high compressive strength, very good fire 

resistance, high water retention qualities, low maintenance 

requirements, and long service life/ durability. The 

disadvantages of using concrete include poor tensile strength, 

low strain of fracture and form work requirement. The major 

disadvantage is that concrete develops micro cracks during 

curing. The rapid propagation of micro cracks in concrete 

under application of stresses that are responsible for the low 

tensile strength of the material. Other disadvantages include 

relatively low strength per unit weight. The main reasons for 

adding steel fibres to concrete matrix is to improve the post- 

cracking response of the concrete by improving its tensile 

strength , i.e., to improve energy absorption capacity and 

apparent ductility of the material, and to provide resistance to 

cracks and hence causing crack control. The study aimed to 

identify the optimum percentage of steel fibre reinforcement 

as the replacement of cement in the M20, M30 and M40 grade 

of concrete mixes. The percentage at which the SFRC gives 

maximum workability were also determined in the study. It 

was observed that the optimum percentage for M20 grade of 

concrete is 1% as a replacement of cement, whereas its 1.5% 

for M30 and M40 grade of concrete. 

Key words: SFRC (Steel Fibre Reinforcement Concrete), 

Optimum Replacement, Flexural Strength, Compressive 

Strength, Fatigue, Workability 

I. INTRODUCTION 

A. Concrete 

Concrete is one of the most commonly known versatile 

building materials. It can be cast to fit any structural shape 

from a cylindrical water storage tank to a rectangular beam or 

column in a high-rise building. It is readily available in urban 

areas at relatively low cost. Concrete is strong under 

compression yet weak under tension. As such, a form of 

reinforcement is needed. The most common type of concrete 

reinforcement is via steel bars. 

The advantages of using concrete are to obtain high 

compressive strength, very good fire resistance, high water 

retention qualities, low maintenance requirements, and long 

service life/ durability. The disadvantages of using concrete 

include poor tensile strength, low strain of fracture and form 

work requirement. 

The major disadvantage is that concrete develops 

micro cracks during curing. The rapid propagation of micro 

cracks in concrete under application of stresses that are 

responsible for the low tensile strength of the material. Other 

disadvantages include relatively low strength per unit weight. 

B. Reinforced Concrete 

We know that tensile strength of concrete is typically 8% 

to15% of its compressive strength. These weaknesses has 

been dealt over many decades by use of a system of 

reinforcing bars (rebars) to create reinforced concrete; so that 

concrete primarily resists compressive stresses and rebars 

resist tensile and shear stresses. 

The longitudinal bar in a beam resists flexural 

(tensile stress) whereas the stirrups, wrapped around the 

longitudinal bar, resist shear stresses. In a column, vertical 

bars resist compression and buckling stresses while ties resist 

shear and provide confinement to vertical bars. Use of 

reinforced concrete makes for a good composite material with 

extensive applications. Steel bars, however, reinforce 

concrete against tension only locally. Cracks formed in 

reinforced concrete members extend freely until they 

encounter by bars. 

Thus need for multidirectional and closely spaced 

steel reinforcement arises. That can’t be practically possible. 

Steel fibre reinforcement gives the solution for this problem. 

C. Fibre Reinforced Concrete 

Fibre reinforced concrete is a concrete mix that contains short 

discrete fibres that are uniformly distributed and randomly 

oriented. Fibre material can be steel, cellulose, carbon, 

polypropylene, glass, nylon, and polyester [2]. The amount of 

fibres added to a concrete mix is measured as a percentage of 

the total volume of the composite. This research focuses on 

steel fibres. 

D. Need of Research 

We know that tensile strength of concrete is typically 8% 

to15% of its compressive strength. So to increase the tensile 

strength of concrete we make use of steel fibre in concrete 

matrix. 

Hence steel fibres are added to concrete to overcome 

these disadvantages. The addition of fibres in the matrix has 

many important effects. Most notable among the improved 

mechanical characteristics of Fibre Reinforced Concrete 

(FRC) are its superior fracture strength, toughness, impact 

resistance, flexural strength resistance to fatigue, improving 

fatigue performance is one of the primary reasons for the 

extensive use of Steel Fibre Reinforced Concrete (SFRC) in 

pavements, bridge decks, offshore structures and machine 

foundation, where the composite is subjected to cyclically 

varying load during its lifetime. 

The main reasons for adding steel fibres to concrete 

matrix is to improve the post- cracking response of the 

concrete by improving its tensile strength , i.e., to improve 

energy absorption capacity and apparent ductility of the 

material, and to provide resistance to cracks and hence 

causing crack control. Also, it helps to maintain structural 

integrity and cohesiveness in the material. The initial 
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researches combined with the large volume of follow up 

research have led to the development of a wide variety of 

material formulations that fit the definition of Fibre 

Reinforced Concrete. Steel fibre’s tensile strength, modulus 

of elasticity, stiffness modulus and mechanical deformations 

provide an excellent means of internal mechanical interlock. 

This provides a user friendly product with increased ductility 

that can be used in applications of high impact and fatigue 

loading without the fear of brittle concrete failure. Thus, 

SFRC exhibits better performance not only under static and 

quasi-statically applied loads but also under fatigue, impact, 

and impulsive loading. 

II. LITERATURE REVIEW 

A.M. Shende, A.M. Pande and M. Gulfam Pathan(2012) [30] 

published a research paper in International Refereed Journal 

of Engineering and Science (IRJES) under the head 

“Experimental Study on Steel Fibre Reinforced Concrete for 

M-40 Grade”, that dealt with the  critical investigation for M-

40 grade of concrete having mix proportion 1:1.43:3.04 with 

water cement ratio 0.35 to study the compressive strength, 

flexural strength, Split tensile strength of steel fibrereinforced 

concrete (SFRC) containing fibres of 0%, 1%, 2% and 3% 

volume fraction of hook tain. Steel fibres of 50, 60 and 67 

aspect ratio were used. A 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. Result data clearly shows 

percentage increase in 28 days Compressive strength, 

Flexural strength and Split Tensile strength for M-40 Grade 

of Concrete. The following were the drawn conclusions from 

the present investigation. 

1) 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. 

2) All the strength properties are observed to be on higher 

side for aspect ratio of 50 as compared to those for aspect 

ratio 60 and 67. 

3) It is observed that compressive strength increases from 

11 to 24% with addition of steel fibres. 

4) It is observed that flexural strength increases from 12 to 

49% with addition of steel fibres. 

5) It is observed that split tensile strength increases from 3 

to 41% with addition of steel fibres. 

Seong-Cheol Lee, Joung-Hwan Oh and Jae-Yeol 

Cho (2015) [31]investigated compressive behaviour of fibre- 

reinforced concrete with end hooked steel fibres. The 

compressive behavior of fibre-reinforced concrete with end-

hooked steel fibres has been investigated through a uniaxial 

compression test in which the variables were concrete 

compressive strength, fibre volumetric ratio, and fibre aspect 

ratio (length to diameter). In order to minimize the effect of 

specimen size on fibre distribution, 48 cylinder specimens 

150 mm in diameter and 300 mm in height were prepared and 

then subjected to uniaxial compression. From the test results, 

it was shown that steel fibre-reinforced concrete (SFRC) 

specimens exhibited ductile behavior after reaching their 

compressive strength. It was also shown that the strain at the 

compressive strength generally increased along with an 

increase in the fibre volumetric ratio and fibre aspect ratio, 

while the elastic modulus decreased. With consideration for 

the effect of steel fibres, a model for the stress–strain 

relationship of SFRC under compression is proposed here. 

Simple formulae to predict the strain at the compressive 

strength and the elastic modulus of SFRC were developed as 

well. The proposed model and formulae will be useful for 

realistic predictions of the structural behavior of SFRC 

members or structures.  

Although many researchers proposed several 

models from their own test results in order to quantitatively 

evaluate the compressive behavior of SFRC, the 

appropriateness of the previous models is still questionable 

since the variables were too limited to extensively reflect the 

effect of steel fibres, or since the test specimens for the 

investigation were relatively small compared to the fibre 

length. The compressive behavior may have been different 

from those in real structures because of different fibre 

distributions. 

An experimental program was implemented to 

investigate the compressive behavior of SFRC with end-

hooked steel fibres. The variables of the test program were 

concrete compressive strength, fibre volumetric ratio, and 

fibre aspect ratio. To minimize the effect of member size on 

fibre distribution, large cylindrical specimens were prepared 

and tested. Comparison between the predictions of other 

researchers’ models and the test results revealed that no 

previous model could acceptably reflect the effect of end-

hooked steel fibres on the compressive behavior. 

In order to better represent the pre-peak compressive 

behavior of SFRC, simple formulae to predict the strain at the 

compressive strength and the elastic modulus were derived 

from the test results. In addition, by modifying the coefficient 

β, a simple model to predict the compressive behavior of 

SFRC was proposed, with consideration for the effect of steel 

fibres. The compressive behavior of SFRC with end-hooked 

steel fibres can be reasonably predicted using the proposed 

formulae and model. The proposed model may prove useful 

for predicting the structural behavior of SFRC members or 

structures with end-hooked steel fibres. Further study is 

required to understand the effect of other fibre types, such as 

straight steel fibres and synthetic fibres. In addition, through 

more investigation for the effect of SFRC member size on the 

compressive behavior, the proposed model can be applied to 

SFRC members with various dimensions. 

Milind V. Mohod (2012) [32] studied performance 

of steel fibre reinforced concrete. Cement concrete is the most 

extensively used construction material in the world. The 

reason for its extensive use is that it provides good 

workability and can be moulded to any shape. Ordinary 

cement concrete possesses a very low tensile strength, limited 

ductility and little resistance to cracking. Internal micro 

cracks, leading to brittle failure of concrete. In this modern 

age, civil engineering constructions have their own structural 

and durability requirements, every structure has its own 

intended purpose and hence to meet this purpose, 

modification in traditional cement concrete has become 

mandatory. It has been found that different type of fibres 

added in specific percentage to concrete improves the 

mechanical properties, durability and serviceability of the 

structure. It is now established that one of the important 

properties of Steel Fibre Reinforced Concrete (SFRC) is its 

superior resistance to cracking and crack propagation. Effect 
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of fibres on the strength of concrete for M 30 grade have been 

studied by varying the percentage of fibres in concrete. Fibre 

content were varied by 0.25%, 0.50%, 0.75%, 1%, 1.5% and 

2% by volume of cement. Cubes of size 150mm X150mm 

X150mm to check the compressive strength and beams of 

size 500mm x 100mm x 100mm for checking flexural 

strength were casted. All the specimens were cured for the 

period of 3, 7 and 28 days before crushing. The results of fibre 

reinforced concrete for 3days, 7days and 28days curing with 

varied percentage of fibre were studied and it has been found 

that there is significant strength improvement in steel fibre 

reinforced concrete. The optimum fibre content while 

studying the compressive strength of cube is found to be 1% 

and 0.75% for flexural strength of the beam. Also, it has been 

observed that with the increase in fibre content up to the 

optimum value increases the strength of concrete. Slump cone 

test was adopted to measure the workability of concrete. The 

Slump cone test results revealed that workability gets reduced 

with the increase in fibre content. 

The results of the study were as follows: Effect of 

steel fibre reinforcement for studying the parameters of 

SFRC, like cube compressive strength and flexural strength, 

cubes and beams were casted and tested. The effect of 

increase in steel fibre percentage by volume of cement were 

studied. Workability of steel fibre reinforced concrete mix 

was observed by the slump cone test. The observation for 3, 

7 and 28 days curing period were recorded and presented in 

the form of tables and graphs. 

1) The compressive strength was calculated as follows: 

Compressive strength (MPa) = Failure load / cross sectional 

area. 

2) The flexural strength was calculated as follows: 

Flexural strength (MPa) = (P x L x 6) / (4 x b x (d*d)) 

Where, P= Failure Load, L= Center to center 

distance between the supports = 400mm, b= Width of 

specimen= 100mm, d= depth of specimen=100 mm. 

 
Fig. 1: Variation of Compressive strength with respect to % 

of Fibre content 

 
Fig. 2: Variation of Flexural strength with respect to % of 

fibre content 

 
Fig. 3: Variation in Slump of concrete with respect to % of 

Fibre content 

Following conclusions were drawn from the work 

carried out; 

1) It is observed that the workability of steel fibre 

reinforced concrete gets reduced as the percentage of 

steel fibres increases. 

2) Compressive strength goes on increasing by increase in 

steel fibre percentage up to the optimum value. 

3) The optimum value of fibre content of steel fibre 

reinforced concrete was found to be 1%. 

4) The flexural strength of concrete goes on increasing with 

the increase in fibre content up to the optimum value. The 

optimum value for flexural strength of steel fibre 

reinforced cement concrete was found to be 0.75%. 

5) While testing the specimens, the plain cement concrete 

specimens have shown a typical crack propagation 

pattern which leaded into splitting of beam in two piece 

geometry. But due to addition of steel fibres in concrete 

cracks gets ceased which results into the ductile 

behaviour of SFRC. 

K.Srinivasa Rao, S.Rakesh kumar and A.Laxmi 

Narayana (2013) [33] experimentally studied Performance of 

Standard Concrete and Fibre Reinforced Standard Concrete 

Exposed to Elevated Temperatures and established their 

comparison. He summarized his study as, Concrete elements 

exposed to fire undergo temperature gradients and as a result, 

undergo physical changes or spalling which leads to expose 

steel reinforcement. This causes distress in concrete 

structures. The performance of concrete can be improved 

with the addition of steel fibres to concrete especially when it 

is exposed to heat. Therefore, this study has been carried out 

to generate experimental data on standard concrete of grade 

M45 and Fibre Reinforced Standard Concrete exposed to 

elevated temperatures. 

For each type of concrete six sets of cubes, 

cylinders, and beams have been cast. Each set contains 

5specimens. A total of thirty cubes, thirty cylinders, and thirty 

beams of Standard Concrete and Fibre Reinforced Standard 

Concrete have been cast, out of which 5 sets of standard 

concrete and fibre reinforced standard concrete are exposed 

to elevated temperatures of 500 C, 1000 C, 1500 C, 2000 C 

and 2500 C for 3 hours and the sixth set is tested at room 

temperature as control concrete. 

These specimens have been tested for compressive 

strength, split tensile strength, and flexural strength in hot 

condition immediately after taking out from oven. The results 

are analysed and final conclusions are drawn. 

The compressive strength of SC (standard concrete) 

and FRSC (fibre reinforced standard concrete) specimens 

exposed to different elevated temperature is expressed as 
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percentage of 28 days compressive strength of SC (standard 

concrete) at room temperature. The variation of compressive 

strength with temperature has been plotted as shown in Fig-

4. 

 
Fig. 4: Comparison of variation compressive strength with 

temperature for SC and FRSC. 

From Fig.4, it can be observed that FRSC exhibits 

more compressive strength than the SC at the all 

temperatures. As the temperature is increased FRSC 

maintained low decrement profile than SC resulting in more 

percentage compressive strengths after 1000C. The 

difference between compressive strength of FRSC and SC 

varies in the range is 6-10 percentage. 

The split tensile strength of SC (standard concrete) 

and FRSC (fibre reinforced standard concrete) specimens 

exposed to different elevated temperature is expressed as 

percentage of 28 days compressive strength of SC (standard 

concrete) at room temperature. The variation of compressive 

strength with temperature has been plotted as shown in Fig-

5. 

From Fig-5, it can be observed that FRSC exhibits 

more split tensile strength than the SC at the all temperatures. 

As the temperature is increased FRSC maintained low 

decrement profile than SC resulting in more percentage split 

tensile strengths after 1000 C. The difference between split 

tensile strength of FRSC and SC varies in the range is 0-12 

percentage. 

 
Fig. 5: Comparison of variation split tensile strength with 

temperature for SC and FRSC. 

The flexural strength of SC (standard concrete) and 

FRSC (fibre reinforced standard concrete) specimens 

exposed to different elevated temperature is expressed as 

percentage of 28 days compressive strength of SC (standard 

concrete) at room temperature. The variation of compressive 

strength with temperature has been plotted as shown in Fig-

6. 

 
Fig. 6: Comparison of variation flexural strength with 

temperature for SC and FRSC. 

From Fig 6, it can be observed that FRSC exhibits 

more flexural strength than the SC at the all temperatures. As 

the temperature is increased FRSC maintained low 

decreament profile than SC resulting in more percentage 

flexural strengths after 1000C. The difference between 

flexural strength of FRSC and SC varies in the range is 0-20 

percentage. 

Following were the conclusions drawn: 

1) An increase in compressive strength and tensile strength 

has been observed for both standard concrete and fibre 

reinforced standard concrete when exposed to a 

temperature of 500 C. 

2) In the range of 50 to 800 C the split tensile strength of 

both standard concrete and fibre reinforced standard 

concrete is same. 

3) Flexural strength of standard concrete is equal to that of 

the fibre reinforced standard concrete in range of 500 C-

800 C. 

4) Beyond 500 C, both standard concrete and fibre 

reinforced standard concrete are found to loose 

compressive strength gradually. 

5) Fibre reinforced standard concrete is found to exhibit 

more compressive strength split tensile strength and 

flexural strength than standard concrete at all 

temperatures. 

6) The difference between compressive strength of fibre 

reinforced standard concrete and standard concrete 

varies in the range of 6-10percentage. 

7) The difference between split tensile strength of fibre 

reinforced standard concrete and standard concrete 

varies in the range of 0-12 percentage. 

8) The difference between flexural strength of fibre 

reinforced standard concrete and standard concrete 

varies in the range of 0-20 percentage. 

Sreeja. M.D(2013) [34] studied Behaviour of Steel 

Fibre Reinforced Concrete Beam under Cyclic Loading. He 

described the influence of steel fibre distribution on the 

ultimate strength of concrete beams. An experimental & 

analytical investigation of the behaviour of concrete beams 

reinforced with conventional steel bars and steel fibres under 

cyclic loading is presented. It is now well established that one 

of the important properties of steel fibre reinforced concrete 

(SFRC) is its superior resistance to cracking and crack 

propagation. As a result of this ability to arrest cracks, fibre 

composites possess increased extensibility and tensile 

strength, both at first crack and at ultimate load and the fibres 

are able to hold the matrix together even after extensive 

cracking. The net result of all these is to impart to the fibre 

composite pronounced post –cracking ductility which is 
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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 fibre 

composite and its ability to withstand repeatedly applied, 

shock or impact loading. Tests on conventionally reinforced 

concrete beam specimens, containing steel fibres in different 

proportions, have been conducted to establish load-deflection 

curves. It was observed that SFRC beams showed enhanced 

properties compared to that of RC beams with steel fibres. 

The experimental investigations are validated with the 

analytical studies carried out by finite element models using 

ANSYS. 

The study on the structural frame is basically a 

deflection controlled analysis; hence the analysis is carried 

out by the application of lateral force. The 3D model is 

analysed and the displacement results are observed from 

cyclic loading by applying each load increment both in 

positive direction and in negative direction. Figure showing 

the reinforcement details in ansys is shown below. 

 
Fig. 7: Reinforcement details in ANSYS 

The experimental values of the strain and deflection 

of steel fibre reinforced concrete beams are compared with 

that of the corresponding estimated values of the strain and 

deflection of reinforced concrete beams without fibre. The 

comparison reveals that the strength depends on the presence 

of fibre and it increases with decrease in the spacing of 

stirrups (increase in the percentage of web reinforcement). 

The ultimate strength of SFRC beams is analytically 

obtained. The analytical results were compared with the 

experimental results. 

III. OBJECTIVE OF STUDY 

Our objective is to cast theM-20, M-30 and M-40 concrete 

without steel fibre reinforced and compare its result with M-

20, M-30 and M-40 concrete in which we made the use steel 

fibre reinforced concrete. 

Various tests performed on concrete and are steel 

fibre reinforced concrete:- 

 Workability test 

 Compressive strength test and compare the result. 

IV. MATERIAL 

 Cement 

 Aggregates 

 Steel Fibre 

V. METHOD 

Concrete mix design is of two types: 

 Nominal concrete mix 

 Designed concrete mix 

Nominal concrete mixes are those specified by 

standard codes for common construction works. These mix 

takes into consideration the margin for quality control, 

material quality and workmanship in concrete construction. 

M10, M15, M20 are the commonly used nominal 

mixes used in construction. For higher grade of concrete, i.e. 

M25 and above, it is advised to have designed mix concrete. 

Designed mix concrete suggests proportions of 

cement, sand, aggregates and water (and sometimes 

admixtures) based on actual material quality, degree of 

quality control, quality of materials and their moisture content 

for given concrete compressive strength required for the 

project. Designed mix concrete are carried out in laboratory 

and based on various tests and revisions in mix designs, the 

final mix proportions are suggested. 

The concrete mix can be designed from M10 to 

various grades of concrete such as M50, M80, M100 etc for 

various workability requirements from no slump to 150mm 

slump values. These grades of concrete can be achieved by 

variations in the mix proportions and laboratory tests to 

ascertain it. 

Sometimes admixtures are also required to enhance 

some properties of concrete such as workability, setting time 

etc. These admixtures also need to be considered during 

concrete mix design calculations for its optimum use. Their 

overdose can affect the properties of concrete and can cause 

harm to strength and durability. 

Concrete mix design is the method of proportioning 

of ingredients of concrete to enhance its properties during 

plastic stage as well as during hardened stage, as well as to 

find economical mix proportions. 

Properties desired from concrete in plastic stage: –  

 Workability – Suitable workability for proper placement 

of concrete in structural member. 

 Cohesiveness – better cohesiveness between cement and 

aggregates to prevent segregation of concrete. 

 Initial set retardation – to control the initial setting time 

of concrete based on requirements. 

Properties desired from concrete in hardened stage:-  

 Strength – Strength of concrete is the main objective of 

the concrete mix design. 

 Imperviousness – Better mix proportions to improve 

imperviousness for protection of reinforcement form 

corrosion and enhanced durability of concrete. 

 Durability – To increase the durability of concrete. 

A. Advantages of Concrete Mix Design 

Concrete mix design is economically proportioning of 

concrete ingredients for better strength and durability based 

on construction site. While the nominal concrete mix may 

have higher amount of cement, when it is designed mix, the 

cement requirement may be low for the same grade of 

concrete for a given site. The proportions resulting from 

concrete mix design are tested for their strength with the help 

of compressive strength test on concrete cubes and cylinders. 

The concrete mix design proves to provide better 

quality economically. 

Following are the advantages of concrete mix designs: 

1) Good quality concrete as per requirements 

This means the concrete will have required strength, 

workability, impermeability, durability, density and 

homogeneity. 
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2) Nominal Mix Concrete 

Nominal mix concrete may suggest more cement than other 

materials, and concrete mix designs gives the accurate 

quantity of cement consumption. Thus it is an economical 

solution for large projects. 

It is possible to save up to 15% of cement for M20 

grade of concrete with the help of concrete mix design. In fact 

higher the grade of concrete more are the savings. Lower 

cement content also results in lower heat of hydration and 

hence reduces shrinkage cracks. 

3) Best use of available materials 

The nominal mix of concrete does not consider the quality of 

local construction materials. The concrete mix design is based 

on the quality of available materials locally. Thus it is also an 

economical solution to reduce the transportation cost of 

materials from long distance. 

4) Desired Concrete Properties 

The designed mix concrete will have desired concrete 

properties based on project or construction requirements. 

Requirements such as durability, strength, setting times, 

workability etc. can be controlled with the type of 

construction with concrete mix design. 

Other requirements such as early de-shuttering, 

pumpability, flexural strength, light weight concrete can also 

be controlled. 

IS code method of mix design was used for mix 

design of M20, M30 &M40 grade of concrete. Concrete 

specimens with various percentages of steel fibre were 

prepared. The details of various mix proportions for different 

replacement levels of cement by steel fibre are shown in 

Table below. Mix proportion for 1(kg/m3) 

S. No S F % W/C Ratio Cement S F Sand Aggregate Water 

1 0 0.5 360 0 586 1222 180.42 

2 0.5 0.5 358.2 1.8 586 1222 180.42 

3 1.0 0.5 356.4 3.6 586 1222 180.42 

4 1.5 0.5 354.6 5.4 586 1222 180.42 

5 2.0 0.5 353.8 7.2 586 1222 180.42 

Table 1: Mix Proportions for (M20) Grade for steel 

S. No. S F % W/C Ratio Cement S F Sand Aggregate Water 

1 0 0.45 380 0 713 1281 160 

2 0.5 0.45 378.1 1.9 713 1281 160 

3 1.0 0.45 376.2 3.8 713 1281 160 

4 1.5 0.45 374.3 5.7 713 1281 160 

5 2.0 0.45 372.4 7.6 713 1281 160 

Table 2: Mix Proportions for (M30) Grade for steel fibre 

S. No. S F % W/C Ratio Cement S F Sand Aggregate Water 

1 0 0.4 400 0 662 1166 160 

2 0.5 0.4 398 2 662 1166 160 

3 1.0 0.4 396 4 662 1166 160 

4 1.5 0.4 394 6 662 1166 160 

5 2.0 0.4 392 8 662 1166 160 

Table 3: Mix Proportions for (M40) Grade for steel fibre

VI. OBSERVATION 

 
Fig. 8: Testing of Cubes 

 
Fig. 9: SFRC Block after Failure 

S. 

No. 

% of Steel 

Fibre 

Compressive Strength (N/mm2) 

7 days 14 days 28 days 

1 0 19.929 24.01 28.47 

2 0.5 20.21 25.7 30.1 

3 1.0 21.3 26.1 32.41 

4 1.5 21.2 25.5 31.27 

5 2.0 20.3 24.9 30.8 

Table 4: Results of compressive strength test on M20 

 
Fig. 10: Compressive Strength v/s percentage of steel fibre 

for M20 
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S. 

No. 

% of Steel 

Fibre 

Compressive Strength (N/mm2) 

7 days 14 days 28 days 

1 0 29.05 35.275 41.5 

2 0.5 30.5025 37.0388 43.575 

3 1.0 31.15 37.825 44.5 

4 1.5 31.5 38.25 45 

5 2.0 30.45 37.78 44.2 

Table 5: Results of compressive strength test on M30 

 
Fig. 11: Compressive Strength v/s percentage of steel fibre 

for M30 

S. 

No. 

% of Steel 

Fibre 

Compressive Strength (N/ mm2) 

7 days 14 days 28 days 

1 0 34.09 41.395 48.7 

2 0.5 34.72 42.16 49.6 

3 1.0 35.21 42.755 50.3 

4 1.5 35.77 43.435 51.1 

5 2.0 34.93 42.965 50.9 

Table 6: Results of compressive strength test on M40 

 
Fig. 12: Compressive Strength v/s percentage of steel fibre 

for M40 

Workability test is carried out on specimen of 

concrete blended with various percentage of replacements of 

cement by steel fibre (varying percentages) 

S F % 0 0.5 1.0 1.5 2.0 

M 20 120 110 100 90 80 

M 30 100 90 80 70 60 

M 40 80 70 60 50 30 

Table 7: Result of Workability Test on Concrete 

All values are in mm 

 
Fig. 13: Slump v/s Percentage of Steel Fibre for M20, M30 

and M40 

VII. CONCLUSION 

S. 

No. 

% of Steel 

Fibre 

Compressive Strength (N/ mm2) 

7 Days 14 Days 28 Days 

1 0 19.929 24.01 28.47 

2 1 21.3 26.1 32.41 

Table 8: Compressive strength of cube for M-20 Grade (1 % 

Steel Fibre) 

 
Fig. 14: Comparison of compressive strength M20 

S. 

No. 

% of Steel 

Fibre 

Compressive Strength (N/ mm2) 

7 Days 14 Days 28 Days 

1 0 29.05 35.275 41.5 

2 1.5 31.5 38.25 45 

Table 9: Compressive strength of cube for M-30 Grade (1.5 

% Steel Fibre) 

 
Fig. 15: Comparison of compressive strength M30 

S. 

No. 

% of Steel 

Fibre 

Compressive Strength (N/ mm2) 

7 Days 14 Days 28 Days 

1 0 34.09 41.395 48.7 

2 1.5 35.77 43.435 51.1 

Table 10: Compressive strength of cube for M-40 Grade 

(1.5 % STEEL FIBRE) 
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Fig. 16: Comparison of compressive strength M40 

 
Fig. 17: SFRC Block Before and After Test 

 For M 20 grade of concrete 1 % of steel fibre is the 

optimum level for maximum compressive strength. 

 For M 30 grade of concrete 1.5 % of steel fibre is the 

optimum level for maximum compressive strength. 

 For M 40 grade of concrete 1.5 % of steel fibre is the 

optimum level for maximum compressive strength. 

 As the percentage of steel fibre in concrete is increasing 

the workability of concrete is decreasing. 
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