
IJSRD - International Journal for Scientific Research & Development| Vol. 6, Issue 03, 2018 | ISSN (online): 2321-0613 

 

All rights reserved by www.ijsrd.com 2228 

Experimental Study on Steel FIBER Reinforced Concrete 

M.Mallikarjuna1 M.Kumari2 

1Assistant Professor 2Student 
1,2SVR Engineering College, India

Abstract— Steel fibers can be used to reinforce concrete. 

Steel fibers are generally classified depending on their 

manufacturing method. The addition of steel fibers to 

concrete necessitate an alteration to the mix design to 

compensate for the loss of workability due to the extra 

paste required for coating the surface of the added steel 

fibers. While many technical and economic advantages are 

benefited from using SFRC, drawbacks can also be found. 

They are however not likely to cause major problems. It 

was thought that steel fibers will have negative 

implications in concrete practice (i.e. transporting, 

surfacing, finishing etc), but experience has shown that the 

influence of steel fibers on these practical aspects is 

negligible. This research is based on investigating the 

effect of steel fibers on strength parameters of concrete for 

M-40 grade using fibers like straight fiber. This study is to 

study the compressive strength, Split tensile strength, 

flexural strength of steel fiber reinforced concrete (SFRC) 

containing fibers of 0%, 0.25%, 0.50% and 0.75%, 1%, 

1.25% by volume of cement. 
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I. INTRODUCTION 

A. General 

Presently a day's human prerequisite is considerably 

higher than shield, with the progression of human social 

orders, structure must be more bound in space occupation, 

extensive and more grounded than some time recently. 

Present day structures are created with lovely appearance 

as well as for long life and strength. Propel innovation in 

structural building and in engineering encourages planners 

and specialists to show up and quality. Aside from nature's 

effect like in type of head honchos, surge and seismic 

tremor; structures additionally withstand in environmental 

condition like storm, moistness and vast variety in 

temperature as indicated by atmosphere. In the present 

work we likewise explored different avenues regarding 

steel filaments and different fixings (Steel fiber). Test with 

various fixation and diverse size of fiber, were arranged 

and tried for the compressive quality against traditional 

cement. 

FRC composite properties, for example, break 

protection, support and increment in strength are reliant on 

the mechanical properties of the fiber, holding properties 

of the fiber and framework, and in addition the amount 

and appropriation inside the network of the filaments.  

The quality and solidness of cement can be 

changed by rolling out proper improvements in its fixings 

like cementitious material, total and water and by 

including some exceptional fixings. Subsequently concrete 

is extremely well appropriate for an extensive variety of 

uses. However concrete has a few insufficiencies as 

recorded beneath:  

 Low tensile strength  

 Low post cracking capacity 

 Brittleness and low ductility  

 Limited fatigue life  

 Incapable of accommodating large deformations 

B. Steel Fiber Reinforced Concrete: 

Steel fiber strengthened cement is a composite material 

having filaments as the extra fixings, scattered consistently 

at irregular in little rates, i.e. in the vicinity of 0% and 

0.25% by volume in plain cement SFRC items are 

produced by adding steel filaments to the elements of 

cement in the blender and by exchanging the green cement 

into molds. The item is then compacted and cured by the 

customary strategies. Isolation or balling is one of the 

issues experienced amid blending and compacting SFRC. 

This ought to be maintained a strategic distance from for 

uniform appropriation of strands. The vitality required for 

blending, passing on, putting and completing of SFRC is 

marginally higher. Utilization of container blender and 

fiber gadget to aid better blending and to lessen the 

arrangement of fiber balls is fundamental. Extra fines and 

restricting most extreme size of totals to 20mm sometimes, 

bond substance of 350 kg to 550 kg for every cubic meter 

are typically required.  

Steel filaments are added to cement to enhance 

the auxiliary properties, especially tractable and flexural 

quality. The degree of change in the mechanical properties 

accomplished with SFRC over those of plain cement relies 

upon a few elements, for example, shape, measure, 

volume, rate and appropriation of filaments. Plain, straight 

and round strands were found to grow exceptionally 

powerless bond and thus low flexural quality. For a given 

state of strands, flexural quality of SFRC was found to 

increment with viewpoint (proportion of length to equal 

width).  

C. Advantages of Steel Fiber Reinforced Concrete 

(SFRC): 

 Fast and perfect mixable fibers and High overall 

performance and crack resistance . 

 Optimize expenses with lower fiber dosages 

 Steel fibres bolstered concrete in opposition to effect 

forces  thereby enhancing the durability traits of 

hardened concrete 

 Steel fibres lessen the permeability and water 

migration in concrete, which guarantees safety of 

concrete because of the ill results of moisture. 

D. Effects of Steel Fiber on Concrete: 

The measure of filaments added to the solid blend is 

communicated as a level of aggregate volume of the 

composite (cement and strands), named volume part (Vf). 

Vf regularly extends from 0.1 to 3%. Perspective 

proportion (l/d) is figured by isolating fiber length (l) by 

its distance across (d). Filaments with a non round cross 

area utilize a comparable width for the count of 
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perspective proportion. In the event that the modulus of 

versatility of the fiber is higher than the network (cement 

or mortar folio), they help to convey the heap by 

expanding the rigidity of the material. Increment in the 

angle proportion of the fiber more often than not sections 

the flexural quality and the sturdiness of the grid. Be that 

as it may, filaments which are too long tend to ball in the 

blend and make workability issues. Some current research 

demonstrated that utilizing strands in concrete has 

restricted impact on the effect protection of the materials. 

This finding is essential since generally, individuals feel 

that the pliability increments when concrete is 

strengthened with strands. The outcomes additionally 

showed out that the utilization of miniaturized scale 

filaments offers better effect protection contrasted and the 

more drawn out strands. 

 
Fig. 1: Steel Fibres Used In Concrete Grapical View 

E. Steel Fibers: 

Plain concrete has a low elasticity, restricted pliability and 

little protection from splitting. Inward small scale breaks 

are naturally present in the solid and its poor rigidity is 

because of the proliferation of such miniaturized scale 

splits, in the end prompting fragile crack of the solid. It 

has been perceived that the expansion of little, firmly 

divided and consistently scattered strands to the solid 

would go about as break arrester and would generously 

enhance its Compressive and flexural quality properties. 

This kind of cement is known as fiber strengthened cement 

.The pleated level steel strand were utilized as a part of 

this examination. The sizes (Length/perspective 

proportion) of the steel strands are of 30mm/60.  

Many years of the experience had prompted the 

generation of the five most productive steel fiber sorts. 

The proficiency of the at present created fiber depends on 

the two its adequacy in solid framework and the 

effortlessness of its generation, which thusly affects its 

cost. These five most prevalent sorts of steel fiber are: 

customary straight, snared, pleated, coned, and 

mechanically twisted. The geometries of the non-straight 

strands specified above are appeared in. 

 
Fig. 2: Fiber Profiles: Hooked, Crimped, Coned, and 

Mechanically Deformed. 

F. Benefits of Using Steel Fiber in Concrete: 

The use of steel fiber in concrete can improve its many 

properties. The benefits of using steel fibres in concrete 

are as follows: 

 Steel Fibers are typically distributed for the duration 

of a given pass phase whereas reinforcing bars or 

wires are located only in which required 

 Steel fibers are exceedingly quick and carefully 

spaced in comparison with non-stop reinforcing bars 

of wires. 

 It is usually now not feasible to acquire the identical 

location of reinforcement to place of concrete using 

steel fibers in comparison to using a network of 

reinforcing bars of wires 

 Steel Fibers are usually delivered to concrete in low 

quantity dosages (regularly less than 1%), and were 

shown to be effective in decreasing plastic shrinkage 

cracking. 

 Steel Fibers normally do not drastically regulate free 

shrinkage of concrete, however at high sufficient 

dosages they can boom the resistance to cracking and 

reduce crack width (Shah, Weiss, and Yang 1998). 

G. Steel Fibers in Concrete Can Improve: 

 Crack, Impact and Fatigue Resistance 

 Shrinkage Reduction 

 Toughness- by preventing/delaying crack propagation 

from micro cracks to macro-cracks. 

 
            Fig. 3: Showing Steel Fibre In Concrete Mix 

H. How and When the Fiber is Added 

Regularly the filaments are included at the bunch plant, 

soon after every solid total are being blended. A few 

people would demand to have the fiber included at the 

jobsite, yet then the QA/QC ought to have more control on 

how much fiber is included. The steel fiber maker can give 

direction on the best way to blend and the sum expected to 

acquired wanted outcomes. Know that in the event that 

you add to much fiber, it may appear at the surface when 

completing the solid so be mindful about the sums being 

blended.  
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II. METHODOLOGY 

A. Shape and Dimensions of the Blocks: 

 
Fig. 6: Cube 150mmX150mmX150mm 

 
Fig. 7: Cylinder 150mm Diameter and 300mm Height 

 
Fig. 8: Prism of 150mmX150mmX700mm 

III. SHAPE AND DIMENSIONS OF THE BLOCKS 

Type 

of test 

Sha

pe 

of 

bloc

k 

Lengt

h(m) 

Bread

th(m) 

Heig

ht(m) 

Diame

ter(m) 

Vol

ume 

of 

bloc

k 

(m3) 

Compr

essive 

strengt

h 

Cub

e 
0.15 0.15 0.15 -- 

0.00

375 

Split 

tensile 

strengt

h 

Cyli

nder 
-- -- 0.30 0.15 

0.00

530 

Flexur

al 

strengt

h 

Squ

are 

pris

m 

0.1 0.1 0.7 -- 
0.00

700 

Table 1: Shape and Dimensions of Blocks 

A. Materials: 

1) Cement:  

Ordinary Portland cement of 53 grade was used in this 

experimentation conforming to I.S. – 12269- 1987 

a) OPC 53 Grade Cement:  

Key Features: While the focal blend constituents of 

ordinary Portland Cement (OPC) are Calcium, Silica, 

Alumina and Iron, bond creators constantly research and 

attempt endeavors to additionally fortify and enhance the 

quality and different highlights of this specific kind of 

concrete. At UTRA TECJH Cement, the 53 Grade OPC 

Cement which gives much higher concrete quality to 

coordinate the rising requests of higher quality building 

material in the urban world. 

2) Fine Aggregates: 

 Locally open sand zone II with specific gravity 2.65, 

water absorption 2% and fineness modulus 2.92, changing 

in accordance with I.S. – 383-1970. It is the aggregate the 

lion's share of which passes 4.75 mm IS sifter and contains 

simply such an extraordinary measure of coarser as is 

permitted by detail. 

According to gauge the fine aggregate may be 

portrayed as coarse sand, medium sand and fine sand. IS 

subtle elements gather the fine aggregate into four sorts 

according to its assessing as fine aggregate of exploring 

Zone-1 to auditing Zone-4. The four auditing zones end up 

being powerfully better from assessing Zone-1 to 

evaluating Zone-4. 90% to 100% of the fine aggregate 

passes 4.75 mm IS strainer and 0 to 15% passes 150 

micron IS sifter depending on its assessing zone. 

B. Coarse Aggregate:  

Squashed shake stones of 10 mm measure having specific 

gravity of 2.70, fineness modulus of 2.73, conforming to 

IS 383-1970 Aggregates are idle granular materials, for 

instance, sand, shake or pounded stone that are a last 

outcome in their own right. They are moreover the 

unrefined materials that are a fundamental settling in 

concrete. For a nice strong mix, aggregates ought to be 

spotless, hard, strong particles free of expended chemicals 

or coatings of soil and other fine materials that could cause 

the rot of concrete.    

It is the aggregate an expansive bit of which is 

hung on 4.75 mm IS strainer and contains just so 

remarkably better material as is permitted by specific. 

C. Steel Fibre 

Stainless steel wire of 0.5 mm distance across has been 

utilized as a part of the arrangement of SFRC. The steel 

fiber of length 40 mm and of perspective proportion 80 

has been utilized as a part of this exploratory work. All the 

steel filaments are tied down, snared, disintegrated fit as a 

fiddle. 

D. Mix Design 

Determining the Target Strength for Mix Proportioning 

Fck = fck + 1.65x S 

Where, 

Fck = Target compressive strength at 28 days 
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fck = Characteristic compressive strength at 28 days 

S = Assumed preferred deviation in N/mm2 = five (as in 

step with table -1 of IS 10262- 2009) 

= 40 + 1.65 x    5.0 = 48.25 N/mm2 

Assume standard deviation S as 4 

Final trial mix for M40 grade concrete is 

1:1.63:2.54 at w/c of 0.45 

FINE 

AGGREGATES 

COARSE 

AGGREGATES 
WATER 

717.12 kg/m3 1115 kg/m3 
197 

kg/m3 

1.63 2.54 0.45 

FOR M40  GRADE OF CONCRETE 

Total cement = 108.075+101.835+134.5185= 470.766 

approximately 471 kgs 

Total FA =264.06+220.8+292.32 =777.18 approximately 

778 kgs 

Total CA = 411.48+344.88+455.568=1211.928kgs 

approximately 1212 kgs 

Water = 72.9+61.08+80.7108=214.6908 liters 

approximately 215 liters 

IV. RESULT & DISCUSSION 

A. Compressive Strength of Concrete: 

STRAIGHT FIBERS  

s.no % of fibres 
compressive strength(N/mm2) 

7 days 28 days 56 days 90 days 

1 0% 26 40.5 43.5 44.8 

2 0.25% 26.4 41.2 43.6 45.4 

3 0.50% 26.2 41.8 43.8 45.6 

4 0.75% 27.2 42.4 45.2 46.8 

5 1.00% 27 42 44.8 46.6 

6 1.25% 27.2 41.2 44.6 46.2 

B. Split Tensile Strength of Concrete 

STRAIGHT FIBERS 

Sl.no 
% of 

Fibers 

Split tensile strength of concrete 

14 

Days 

28 

Days 

56 

Days 

90 

Days 

1 0% 4 4.4 4.52 4.58 

2 0.25% 4.1 4.6 4.86 4.92 

3 0.50% 4.36 4.8 4.98 5.12 

4 0.75% 4.68 5.42 5.86 5.94 

5 1.00% 4.6 5.38 5.82 5.90 

6 1.25% 4.66 5.34 5.84 5.92 

C. Flexural Strength of Concrete: 

STRAIGHT FIBERS 

Sl.no 
% of 

Fibers 

flexural strength of concrete(N/mm2) 

14 

Days 

28 

Days 

56 

Days 

90 

Days 

1 0% 5.74 6.24 6.53 6.62 

2 0.25% 5.84 6.54 6.6 6.72 

3 0.50% 5.88 6.28 6.55 6.58 

4 0.75% 5.98 6.44 6.74 6.84 

5 1.00% 5.98 6.4 6.67 6.72 

6 1.25% 5.96 6.4 6.66 6.70 

V. CONCLUSIONS 

1) The material properties of the cement, fine aggregates 

and coarse aggregates are within the acceptable limits 

as per IS code recommendations so we will use the 

materials for research. 

2) Slump cone value for the steel fiber concrete 

decreases with increasing in the percentage of steel 

fiber so the concrete was not workable by increasing 

in the percentage. 

3) Compaction factor value of straight steel fiber 

reinforced concrete decreases with increase in the 

percentage of steel fibers and the maximum values of 

compaction factor was observed at 2% of steel fibers.  

4) The compressive strength of concrete is maximum 

at0.75% of straight steel fibers and is the optimum 

value for 28days curing, 56days curing, 90days 

curing. 

5) Split tensile strength for the cylindrical specimens is 

maximum at 0.75% of straight steel fibers for 28days 

curing, 56days curing, 90days curing. 

6) The flexural strength of copper slag concrete is also 

maximum at 0.75% of straight steel fibers for 28days 

curing, 56days curing, 90days curing. 

7) The percentage loss of weight and percentage loss of 

compressive strength due to acid attack is increases 

with increase in the percentage of steel fibers. 

8) The percentage loss of weight and percentage loss of 

compressive strength due to alkalinity attack is 

increases with increase in the percentage of steel 

fibers. 

9) The percentage loss of compressive strength due to 

sulphate attack is decreases with increase in the 

percentage of steel fibers. 
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