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ABSTRACT 

The principle objective of this project is to analyze properties of fiber reinforced concrete and 

design the most efficient method to achieve high compressive and tensile strength. To emphasize 

on the cracks developed in the beam and change in fibres after saturation load in flexure. To 

evaluate the optimum fiber content of both long and short fibres and also comparison of both the 

types in influencing the properties of compression and tension. This study researched the 

properties of four steel fibers; three of the fibers were macrofibers, and two were microfibers. 

Each fiber was tested at several dosage rates. Also the fibres improved the flexural strength of 

concrete and improved its failure in flexure failure. 
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Chapter 1 

INTRODUCTION 

 

 

1.1. Introduction 

Generally, concrete is strong in weight and delicate in strain. Implying Johan Magnusson 2004, 

Plain bond has for the most part low unbending nature and feeble versatile disillusionment. In 

fundamental application, the strong will give the fortifying bars to pass on the tractable powers 

once the strong has broken with the objective that it stays, as it were, in weight under load. 

Also, the pliant disillusionment strain of the invigorated bond is basically lower than the yield 

strain of the steel fortified and the strong split before any immense load is traded to the steel.In 

business application, the steel strengthened cement is required to pass on the weight controls in 

the strong. As for that, to develop the new use of braced solid, additional fiber in the strong are 

required for advancement the mechanical properties of helper concrete. As demonstrated by 

M.Behloul 2008, fiber sustained concrete is one of these new materials opening new courses for 

strong structure. By adding fiber to strong, it is improve the mechanical assurance and 

flexibility. 

What's more, the impact of the strands lays more in the idea of vitality ingestion and break 

control than in an expanded the heap exchange limit. There are numerous sort of filaments 

utilized as a part of the solid, for example, glass, wood, carbon, normal, steel, etc. However 
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each kind of strands has their own particular mechanical or physical properties. Accordingly, in 

this examination the steel fiber strengthened solid will be utilized as a part of just bolstered 

piece for twisting testing. The reason utilizing the steel fiber strengthened cement since its 

expansion the effect protection of the solid and enhance the sturdiness of the solid conduct.  

Albeit late advancements in flexural extremeness characterisation have endeavored to address 

the last of these deficiencies, flexural conduct of SFRC will be better comprehended, and 

accordingly anticipated, if break arrangement and the related fiber strengthening instruments at 

the basic area can be expressly considered as far as the strain distribution, split width and 

avoidance of the shaft. To this end, the pressure profile idea possibly offers the most worthy 

flexural displaying approach since it is easy to comprehend; utilizes ordinary principles of basic 

mechanics, and could, thusly, be joined into a plan reason like that utilized for traditional sort. 

An assortment of stress-profile models have been proposed for foreseeing the load– diversion 

conduct of SFRC by using the balance of powers at the broke area . These models have by and 

large received a semi-expository approach, whereby disappointment is accepted to happen at a 

solitary break with inflexible body movement of the two broken parts, turning about a plastic 

pivot, being the predominant system.  

The kinematics of disappointment has been displayed utilizing an assortment of basic and break 

mechanics hypotheses to relate split mouth-opening-removal (CMOD) to mid-traverse 

diversion and the situation of the impartial hub. A few creators have improved the split profile 

by accepting that the break begins at the impartial hub. While others have proposed an 

imaginary split exists near the unbiased pivot, whereby breaking is started simply after the solid 

rigidity is first come to. Elastic strain-softening, as indicated by a pressure/break width 
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relationship (r - w), at that point happens until the point that the basic split width is come to (at 

around 0.05 mm) and soon thereafter the genuine split creates (i.e. r = 0) . 

Under pressure, the solid is expected to carry on as per an allegorical stress– strain relationship, 

like those characterized in most plan codes. In any case, on the grounds that there is no single 

connection amongst anxiety in the split locale, an assortment of methodologies have been 

utilized to display malleable pressure. These have incorporated the utilization of single fiber 

haul out tests in mix with fiber conveyance information , and hypothetical and exploratory 

strain-softening connections got from uniaxial pliable tests. 

1.2. Ingredients 

Concrete: A bond is a folio, a substance used as a piece of advancement that sets, hardens and 

holds quick to various materials, confining them together. Concrete is just every once in a while 

used only, yet is used to tie sand and shake (add up to) together. Bond is used with fine aggregate 

to make mortar for workmanship, or with sand and shake sums to convey concrete.  

Fine Aggregate: Fine total are essentially sands won from the land or the marine condition. Fine 

totals all around include general sand or squashed stone with most particles encountering a 

9.5mm strainer. In this manner as with coarse aggregates these can be from Primary, Secondary 

or Recycled sources. 

Coarse Aggregate: Coarse wholes are particles more vital than 4.75mm, however all around 

reach out between 9.5mm to 37.5mm in broadness. They can either be from Primary, Secondary 

or Recycled sources. Principal, or 'virgin', totals are either Land-or Marine-Won. Shake is a 

coarse marine-won total; arrive won coarse wholes combine shake and beat shake. Shake 
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constitute the overwhelming bit of coarse total utilized as a bit of bond with squashed stone 

making up most by a wide margin of whatever is left . 

Steel Fibers: These can be portrayed as discrete, short length of steel having extent of its length 

to width (i.e. perspective extent) in the extent of 20 to 100 with any of the few cross-region, and 

that are enough little to be easily and aimlessly scattered in fresh strong mix using customary 

mixing technique.  

Flexural Strength: It generally called modulus of split, or wind quality, or transverse break 

quality is a material property, described as the stress in a material just before it yields in a flexure 

test. The transverse curving test is practically from time to time used, in which an illustration 

having either an indirect or rectangular cross-region is bowed until break or yielding using a 

three point flexural test technique. The flexural quality addresses the most significant weight 

experienced inside the material at its preview of yield. 

Compressive Strength: It is the point of confinement of a material or structure to withstand 

loads tending to diminish assess, or Compressive quality is the best compressive weight that, 

under a well ordered associated stack, a given solid material can keep up without break. 

Compressive quality is found out by dividing the most outrageous load by the primary cross-

sectional zone of a case in a weight test. 
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Chapter 2 

LITERATURE REVIEW 

 

2.1. Reviews 

Verifiably, the steel strands are regularly utilized since 1980 in joined state, Europe, and Japan. 

The steel fiber have demonstrated reputation and has been utilized for 10 years to monetarily 

toughen solid floor, and asphalt. Today, the steel filaments are real application in modern floor 

and asphalt on the planet. In the United Kingdom, a few million square meters of steel fiber 

strengthened sections have been introduced in the course of recent years, both for ground-upheld 

and heap bolstered floors. What's more, the other real utilization of Steel fiber incorporate into 

shotcrete, composite section on steel decking and precast component. 

[1]Sameer Malhotra and Jagdish  Chand(2017): Every one of these properties changes with 

the distinctive level of steel fiber. In the event of compressive quality greatest increment is with 

expansion of 1.5% of Steel fiber. The rate increment as contrast with ostensible blend at 56 days 

is 6.28% in the event of split rigidity greatest increment is with expansion of 1.5% of steel fiber. 

The rate increment as contrast with ostensible blend at 56 days is 12% in the event of flexural 

quality most. A case of late utilization of steel fiber is the Gotthard Base Tunnel. With the 

expansion of strands solid properties changes as per the differing solid, fiber materials increment 

is with expansion of 1.5% of HHF. The rate increment as contrast with ostensible blend at 56 

days is 17%.  
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From this trial work it is been presumed that Maximum level of steel fiber can be utilized as a 

part of concrete as fortifying material is 1.5% for positive outcomes.  

 

[2]Vikrant Vairagade et al.(2012) introduced the materialness of already distributed connection 

among compressive quality elasticity flexural quality of ordinary cement to steel strands fortified 

cement was assessed and mechanical properties of steel strengthened cement were broke down in 

this exploratory examination concrete sand coarse total water and steel filaments were utilized 

for compressive quality test both solid shape examples of measurements 150mm × 150mm × 

150mm and round and hollow example of length 200mm and width 100mm were thrown for 

M20 review loaded with 0% and 0.5% strands following 24 hours the examples were to curing 

tank where in they were permitted cure for 7 days and 28 days. At long last aftereffect of 

compressive quality for M20 review of cement on 3D shape and barrel examples with 0% and 

0.5% steel strands for viewpoint proportion 50 and 53.85 is it watched that for expansion of 

0.5% filaments demonstrates marginally more compressive quality than typical cement.  

A.) The Flexural quality of fiber strengthened cement made with steel fiber is observed to be 

most extreme at 1% of aggregate fiber content by weight of concrete at the age of 3,7& 28 days, 

at 2% of aggregate fiber content by weight of bond at 1 years old day and at 3% of aggregate 

fiber content by weight of bond at 56 years old days.  

B.) The compressive quality of fiber strengthened cement made with steel fiber is observed to be 

most extreme at 3% of aggregate fiber content by weight of bond at the age of 1,3& 28 days, at 

2% of aggregate fiber content by weight of concrete at 7 years old days and at 1% of aggregate 

fiber content by weight of bond at 56 years old days.  
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[3] Prof. Smash Meghe et al (2014) introduced the trial investigation of the steel strands 

strengthened self compacting concrete by expansion of various substance of steel filaments the 

outcome demonstrated that the split elasticity observed to be expanded with the expansion of 

steel filaments and the ideal fiber content for expanding the split rigidity was observed to be 

1.75% it was been watched that the steel filaments are utilized as a part of the solid to give the 

most extreme quality when contrasted with different filaments, for example, glass strands 

polypropylene filaments. The compressive quality and the flexural quality saw to be expanded as 

the level of steel filaments are expanded in the steel strands strengthened cement.  

From the above outcomes and examination it has been watched that the utilization of steel 

filaments builds the compressive quality as the level of steel strands is expanded yet up as far as 

possible. While the flexural quality is likewise increments as the level of steel strands is 

expanded. When all is said in done it can be watched that the level of steel filaments ought to be 

expanded in the solid past two rates.  

 

[4]Elson John et al (2014): in this investigation it was watched that the physical properties of 

the solid subsequent to including the distinctive volume portions of filaments are utilized as a 

part of the solid. In the blend configuration is done according to 10262:2009 the proportioning is 

done to accomplish quality at indicated age, workability of crisp and strength necessities. The 

materials chose for this exploratory examination incorporates typical common coarse total, 

fabricated sand as fine total, bond ,Superplasticizer both end snared steel filaments and compact 

drinking water. The physical and substance properties of every fixing has significant part in the 

attractive properties of solid like quality and workability at long last the test aftereffect of 

compressive quality split elasticity and flexural quality it can be seen that within the sight of steel 
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fiber there is an expansion in compressive quality split rigidity and flexural quality the little in 

fiber. 

The discoveries of the above investigations show that the expansion of steel filaments to concrete 

enhance not just the quality attributes yet in addition the pliability. Research throughout the years 

have demonstrated that fiber fortification has adequate quality andductility to be utilized as a 

total substitution to traditional steel bars in a few kinds of structures; establishments, dividers, 

slabs.The innovation that is accessible today has made is conceivable to consider fiber support 

without the utilization of ordinary steel bars in stack conveying structures for this to be a reality, 

the filaments must be dispersed and situated not surprisingly, which is troublesome. On the off 

chance that filaments can be utilized without the need of steel fortification bars, the support some 

portion of the development work will be wiped out. Thus, the development expenses will be 

essentially diminished. From the test aftereffects of compressive quality, split elasticity and 

flexural quality, it can be seen that, within the sight of steel fiber there is an expansion in 

compressive quality, split rigidity and flexural quality. The split development is likewise little in 

fiber example contrasted with the non fiber examples.  

 

[5] Patil Shweta and Rupali Kavilka(2008): completed the going with centers:  

1. The improvement of restricting wire or a steel fiber into the solid all around becomes the 

flexural quality.  

2. At continuing level of fibre=1.5% and by expanding edge degree of fiber from 40 tp 70, it is 

watched that the flexural quality is stretched out from 36.7% to 58.65% when showed up 

distinctively in connection to plain solid quality.  



9 
 

3. At unsurprising point degree 70 and by broadening rate volume of strands from 0.5% to 2.5%, 

it is watched that the flexural quality is essentially reached out from 29.2% to 119.69% when 

emerged from plain concrete.  

4. By improvement of keeping wire as a steel fiber to the solid, it is watched that the compressive 

quality to some degree decreased. 

 

 [6] Vikram K. Sen(2011):The creator finished up the accompanying focuses:  

1. Workability diminishes with increment in fiber content.  

2. The wet and dry thickness (7 and 28 Days) continues diminishing as the rate fiber volume part 

increments.  

3. The greatest rate increment in compressive quality, flexural quality, accomplished are 6.15, 

and 7.94, separately at 3.0%, 4.0%, of fiber volume parts.  

4. As a rule, the attractive change in different qualities is seen with the consideration of Steel 

strands in the plain concrete. In any case, most extreme pick up in quality of cement is found to 

rely on the measure of fiber content. The ideal fiber substance to grant most extreme pick up in 

different qualities changes with kind of the qualities.  

5. Malleability of cement is found to increment with incorporation of strands at higher fiber 

content. The width of breaks is observed to be less in SFRC than that in plain bond solid shaft.  

 

[7]Vikrant S. Vairagade and Kavita S. Kene(2012) : The creator finished that the draw over 

on the presentation of impact of steel strands can be so far engaging as steel fiber invigorated 

security is utilized for feasible and intense solid structures. Steel filaments are generally utilized 

as a fiber fortified solid wherever all through the world. Some segment of research work had 

been done on steel fiber strengthened cement and heap of analysts work clearly finished it. This 
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survey consider attempted to base on the most huge impacts of improvement of steel strands to 

the solid blends. The steel strands are for the most part utilized fiber for fiber braced cement out 

of open filaments in highlight. As demonstrated by various researchers, the extension of steel 

fiber into solid makes low workable or lacking workability to the strong, in this way to deal with 

this issue of superplasticizer without impacting distinctive properties of concrete may display. 

Our outcomes affirm that steel filaments are less powerless against consumption than steel bars 

are. Following 1 year presentation to marine saline mist: there is no erosion in the parts of the 

breaks more slender than around 0.1 mm,! in the more extensive parts of the splits (the tried 

examples had CMOs=0.5 mm), a light erosion of the filaments with no decrease of their segment 

was watched just the strands crossing the split inside a 2-to 3-mmrim from the outside 

appearances of the examples showed broad consumption, and in conclusion, no solid blasting or 

sapling because of erosion of the filaments was watched .An examination with cut examples, 

presenting the filaments to erosion considerably more radically than from a break, yet in which 

there is no misery of the fibre– solid contact, plainly demonstrates that the central point 

encouraging consumption is the breaking of the tight fibre concrete lattice security. The breaking 

of this bond is the outcome of the slipping o the strands going with the split opening. In addition, 

the quality of split examples presented year to marine saline mist was not debilitated, but rather, 

shockingly, it was expanded. In opposition to the proposition of different creators, this expansion 

isn't predictable with auto mending. From the visual perception of the split areas and from the 

investigation of the load– redirection bends in flexion, our decision is that this pick up in quality 

outcomes from the light erosion of the filaments. Too light to discourage the fiber stack bearing 

limit, the erosion makes the outer surface of the filaments less smooth, at that point the slipping 

of the strands in the solid lattice . 
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[8]R. Kothadia and C.B. Mishra(2015): 

This investigation has been had to center the effect of snared end steel filaments in appropriate 

estimations on nature of cement. The critical conclusions that rose up out of the exploratory 

examinations are engaged as underneath:  

1.It is watched that compressive quality and flexural quality are on higher side for 3%, fiber 

content as stood out from that conveyed from 2% and 2.5%. This means the effect of fiber is 

clear on expanding amount.  

2.It is watched that compressive quality increments from 8% to 26% with expansion of snared 

end steel strands which is sufficiently extensive. 
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compressive strength was computed as takes after. Compressive strength (MPa) = Failure load / 

cross sectional area 

.  

 Figure 3.1 Compression Test 

 

Figure 3.2Compression test failure 
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Figure 3.3 Flexure Test Failure 
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3.5. Rapid Curing : 

Rapid curing is any technique by which high early age quality is accomplished in concrete. 

These systems are particularly valuable in the construction business, wherein high early age 

quality empowers the expulsion of the formwork inside 24 hours, in this manner decreasing the 

process duration, bringing about cost-sparing advantages. The most usually received curing 

methods are steam curing at climatic weight, warm water curing, bubbling water curing and 

autoclaving. 

A run of the mill curing cycle includes a preheating stage, known as the "postpone period" 

running from 2 to 5 hours; warming at the rate of 22 °C/hour or 44 °C/hour until a greatest 

temperature of 50−82 °C has been accomplished; at that point keeping up at the most extreme 

temperature, lastly the cooling time frame.  

 

 Figure 3.4 Beams in rapid Curing Tank 
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3.5. Mix Design M30 

Grade designation – M30 

Type of cement – PPC 

Maximum Nominal size of coarse aggregate - 20mm  

Maximum nominal size of fine aggregate – 4.75mm 

3.5.1. Test data of materials  

Specific gravity of cement = 3.15 

Specific gravity of coarse aggregate = 2.65 

Specific gravity of fine aggregate = 2.71 

Water absorption for coarse aggregate= 1.14 % 

3.5.2. Sieve analysis  

Fine aggregate confirming to Zone IV 

Target strength for mix proportioning  

f’ck=fck+ 1.65s 

s = 4 N/mm2 

⸫ Target strength = 36.6 N/mm2   

Take water cement ratio = 0.38 

From IS 10262 water = 155 liter 

3.5.3 Calculation of cement content 

Cement content = 155/0.38 = 400 Kg/m3 (approx.) 

3.5.4. Mix calculations  

Volume of concret = 1 m3 

Volume of cement = (400÷3.15) × (1÷1000) = 0.126 m3 

Volume of water = 0.155 m3 

Now volume of all aggregate = 1-0.126-0.155 = 0.719 m3 
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Take coarse and fine aggregate in ratio of 6:4 

Now mass of coarse aggregate = 0.719×0.6×2.65×1000 = 1143 Kg/m3 

Mass of fine aggregate = 0.719×0.4×2.71×1000 = 780 Kg/m3 

 

Mix design used for check of compressive strength in three cube specimen having total      

volume = 0.01m3 

Cement = 4 Kg 

Water = 1.6 liter  

Coarse aggregate = 11.5 Kg 

Fine aggregate = 7.8 Kg 

Fibre content for  

2% - 480 g  

2.5% - 600 g 

3% - 720 g 

 

Mix design used to check flexural strength of three beam specimen 

Cement = 6 Kg 

Water = 2.35 Liter  

Coarse aggregate = 17 Kg 

Fine aggregate = 11.8 Kg 

Fibre content for  

2% - 720 g  

2.5% - 900 g 

3% - 1080 g 
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                                                                                                   Chapter 4

 

 

Results and Discussions 

4.1. Experimental Results 

Following graphs give compressive strength, flexural strength and for M-30 grade of concrete 

with 0%,  2.% ,2.5%and 3% steel fibres for aspect ratio 30. 

 

Figure 4.1 Short fibers Length 6 mm aspect ratio 30 

TABLE 1– compressive strength of sfrc with 0% 2% , 2.5%and 3%  short fibres 

 For SFRC with 0 % 

fibres 

For SFRC with 2 % 

fibres 

For SFRC with 2.5 

% fibres 

For SFRC with 3 

% fibres 

Compressive Strength (MPa) 

Sample  Avg  Avg  
Avg  Avg 

1 

2 

3 

25.3              

26.1                  

25.6 

 

25.6 

31.2 

30.69 

31.1 

 

31 

31.6 

32.62 

31.8 

 

32 

32.17 

34.2 

33.46 

 

 33.27   
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Figure 4.2 compressive strength of sfrc with 0% 2% , 2.5% and 3%  short fibres 

 

Table 2 :   flexural strength of sfrc at 0% , 2% ,2.5% and 3%  short fiber content 

 

For SFRC with 0% 

fibres 

For SFRC with 

2.%fibres 

For SFRC with 2.5% 

fibres 

For SFRC with 3% fibres 

Flexural Strength (Mpa) 

 Avg  Avg  Avg  Avg 

5.3   12.1   12.54   14.01   

5.68 5.73 12.45 12.32 13.185 12.9 14.715 14.695 

6.21   12.42   12.975   15.36   
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Figure 4.3 flexural strength of sfrc at 0%, 2% , 2.5% and 3%  short fiber content 

 

 

 

Figure 4.4 Hooked end of length 40 mm and aspect ratio 80 
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TABLE 3– compressive strength of SFRC with 2% , 2.5% and 3%  hooked endfibres 

 Hooked end 

fibres 

For SFRC with 2 % 

fibres 

For SFRC with 2.5 % fibres For SFRC with 3 % 

fibres 

Compressive Strength (MPa) 

Sample   Avg   Avg   Avg 

1 34.2   34.9   35.64   

2 34.69 34.67 35.67 35.48 36.72 36.32 

3 35.12   35.89   36.61   

 

 

Figure 4.5 compressive strength of SFRC with 2% , 2.5% and 3%  hooked endfibres 
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Table 4 :   flexural strength of sfrc at 0% , 2% ,2.5% and 3%  Hooked end fiber content 

For SFRC with 0% fibres For SFRC with 2.%fibres For SFRC with 

2.5% fibres 

For SFRC with 

3% fibres 

Flexural Strength (MPa) 

  Avg   Avg   Avg   Avg 

5.3   11.989   13.14   14.23   

5.68 5.73 12.621 12.4 13.38 13.69 14.67 14.54 

6.21   12.613   14.56   14.72   

 

 

Figure 4.6 flexural strength of sfrc at 0% , 2% ,2.5% and 3%  Hooked end fiber content 
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Figure 4.7 Straight Fibre of length 40 mm and aspect ratio 80 

TABLE 5– compressive strength of sfrc with 2% , 2.5% and 3% straight fibres 

  For SFRC with 2 % 

fibres 

For SFRC with 2.5 % 

fibres 

For SFRC with 3 % 

fibres 

                                          Compressive Strength (Mpa) 

Sample   Avg   Avg   Avg 

1 31.2   32.9   31.64   

2 30.69 30.67 31.67 32.82 33.72 33 

3 30.12   33.89   33.61   

 

 

Figure 4.8 compressive strength of sfrc with 2% , 2.5% and 3% straight fibres 
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Table 6:   flexural strength of sfrc at 0% , 2% ,2.5% and 3%  straight  fiber content 

 

For SFRC with 0% 

fibres 

For SFRC with 

2.%fibres 

For SFRC with 

2.5% fibres 

For SFRC with 3% 

fibres 

Flexural Strength (MPa) 

  Avg   Avg   Avg   Avg 

5.3   11.384   12.14   13.96   

5.68 5.73 10.379 10.726 13.38 12.82 14.21 14.24 

6.21   10.415   12.96   14.56   

 

 

Figure 4.9 flexural strength of SRFC at 0% , 2% ,2.5%  and 3%  straight  fiber content 
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Figure 4.10 Crimped fibre ,Length 40 mm and aspect ratio 80 

 

 

 

TABLE 7– compressive strength of sfrc with 2% , 2.5% and 3% crimped fibres 

  For SFRC with 2 % 

fibres 

For SFRC with 2.5 % 

fibres 

For SFRC with 3 % fibres 

                                            Compressive Strength (Mpa) 

Sample   Avg   Avg   Avg 

1 36.42   35.74   35.47   

2 35.14 35.77 35.02 35.88 35.23 35.83 

3 35.75   36.89   36.79   
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Figure 4.11 compressive strength of sfrc with 2% , 2.5% and 3% crimped fibres 

 

Table 8. Flexural strength of SFRC at 0%, 2%, 2.5% and 3% crimped fibre content 

For SFRC with 0% fibres For SFRC with 2.%fibres For SFRC with 2.5% fibres For SFRC with 3% fibres 

Flexural Strength (MPa) 

  Avg   Avg   Avg   Avg 

5.3   13.989   16.14   16.98   

5.68 5.73 13.455 13.863 16.38 16.36 17.82 17.58 

6.21   14.145   16.56   17.94   
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Figure 4.12:   flexural strength of sfrc at 0% , 2% ,2.5% and 3% crimped fibre content 
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Conclusions : 

The accompanying conclusions can be drawn from the present examination comes about.:  

1) It is watched compressive strength,and flexural quality are on higher side for 3% filaments 

when contrasted with that created from 2% and 2.5%steel strands.   

2) Compressive quality increments by 10% with expansion of short steel strands as comprared to 

regular cement. Be that as it may, after ideal rate it diminishes because of substitution of fine 

totals by filaments which frustrates minimization of example. 

3) Flexural strength increases  by 61% with addition of short steel fibres as compared to 

conventional concrete.  

4)  Fibre pull was 98% when short fibres were used. 

5) Average compressive strength  increases by 17.4% with addition of hooked end steel fibres as 

compared to conventional concrete and by 8.4% when  compared to short fibre reinforced 

concrete. 

6) Average flexural strength  increases by 90% with addition of hooked end steel fibres as 

compared to conventional concrete and by 29 % when  compared to short fibre reinforced 

concrete 

7) Fibre pullout was 90% when hooked end fibres were used. 

8) The addition of steel fibers consistently decreased crack spacings and sizes, increased 

deformation decreased crack spacings and size, increased deformation capacity, and changed a 

brittle mode to a ductile one. 

 9) Using creased strands expanded the pre breaking flexural quality by connecting the 

microcracks which is watched all the more then the other two sort of large scale filaments 

utilized  
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10) Both kinds of steel filaments improved the flexibility of the shaft past the pliability  

of the pillar with least shear fortification. 
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Figure 4.13 Samples after testing 
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Recommendations for Further Research 

Fiber industry is a creating industry and an assortment of sorts of fiber are being presented, for 

example, angled snared end steel fibers. These more current kinds of fiber ought to be explored. 

Another promising field of study is utilizing hybrid fibers. Hybrid fiber can be gotten by 

blending fibers made of various materials, for example, blending steel fiber with polypropylene 

fiber to upgrade both new and solidified solid qualities. Another type of hybrid fiber is blending 

fibers of various size or shape. 

 

 

 

 

 

 

 

 

 

 

 



32 
 

 

REFERENCES 

[1] Sameer Malhotra and Jagdish  Chand (2017), Experimental Investigation On High Strength 

Concrete With Addition Of Steel Fibres, International Journal of Civil Engineering and 

Technology, (IJCIET) Volume 8, Issue 7, July 2017, pp. 1130–1140. 

[2] V. Kesavaraju, and K. Srinivasa Rao (2012), Performance Of Steel Fibres On Standard 

Concrete In Compression,Flexure and Tension, International Journal of Scientific and 

Engineering Research, Volume 7, Issue 11 ISSN 2229-5518 

[3] Shrikant Harle, Nitesh Tantarpale (2014), Steel Fibre Reinforced Concrete And Its 

Properties, International Journal Of Engineering Sciences and Research Technology, ISSN: 

2277-9655. 

[4] Elson John et al (2014), Fibre Addition And Its Effects On Concrete, International Journal of 

Innovative Research in Advanced Engineering ,Volume 1, Issue 8(IJIRAE) ISSN: 2349-2163 

[5] Patil Shweta1and Rupali Kavilka(2014), Analysis Of Steel Fibre Reinforced Concrete, , 

Volume 2, Issue 5, ISSN 2347 - 6435 

[6] A.M. Shende, A.M. Pande and M. GulfamPathan(2012), Effects Of Steel Fibres Addition in   

Concrete   Volume 1, Issue 1, PP. 043-048 

[7] M. N.Soutsos, T.T. Le and A.P. Lampropoulos(2013), Flexural performance of fibre 

reinforced concrete made with steel and synthetic fibres, Construction and Building Materials 

[8] R. Kothadia and C.B. Mishra (2015), Logical Assessment Of Hooked End Steel Fiber 

Reinforced Concrete,Volume 4, Issue 1, EISSN: 2319-1163 | PISSN: 2321-7308 

[9] R. N. Swamy and P. S. Mangat(1974), Theory for the Flexural Strength of Steel Fiber 

Reinforced Concrete," Cement and Concrete Research ,vol. 2, no. 4, pp. 313-325 

[10] Lim, T. Y.; Paramasivam, P.; and Lee and S. L.(1987), Shear and Moment Capacity of 

Reinforced Steel Fiber Concrete Beams," Magazine of Concrete Research, V. 39, No. 140, pp. 

148-160.  

[11] Mansur, M. A.; Ong, K. C. G.; and Paramasivam(1986), Shear Strength Of Fibrous 

Concrete Beams Without Stirrups," Journal of Structural Engineering, ASCE, V. 112, No. 9, pp. 

2066-2079.  

[12] Murty, D. S. R., and Venkatacharyuhi(1987), Fiber Reinforced Concrete Beams Subjected 

to Shear Force, Proceedings of the International Symposium on Fiber Reinforced Concrete, 

Madras, India, pp. 1.125-1.132.  

[13] Narayanan, R.Swami, and Darwish, I. Y. S.(1987), Use of Steel Fibers as Shear 

Reinforcement, ACI Structural Journal, V. 84, No. 3, pp. 216-227.  



33 
 

[14] Narayanan, R., and Darwish, I. Y. S.(1988), Fiber Concrete Deep Beams in Shear, ACI 

Structural Journal, V. 85, No. 2, pp. 141-149.  

 

 


