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Abstract 

One of the most frequently used construction materials worldwide is concrete. Concrete requires some type of 

tensile reinforcement to counteract its brittle behaviour, increase its tensile strength, and increase its strain 

capacity in order to be used in structural applications. This weakness in tension has been known about since the 

early 1800s. Steel has traditionally been the preferred material for tensile reinforcement in concrete. Fibers are 
thin, short, and dispersed randomly throughout the concrete member, in contrast to conventional reinforcing bars, 

which are specifically created and positioned in the tensile zone of the concrete member. Steel, plastic, glass, and 

other natural materials are used to manufacture the fibres that are commercially available. Steel fibres are discrete, 

short lengths of steel with a length-to-diameter ratio (i.e., aspect ratio) between 20 and 100 and any number of 

different cross-sections. They are sufficiently small to be easily and randomly dispersed in fresh concrete mix 

using conventional mixing techniques. Compared to conventional rebars, the closely spaced fibres improve the 

toughness and tensile properties of concrete and help to control cracking, but the random distribution reduces 

efficiency. It is wise to combine fibre reinforcement with traditional steel reinforcement in many circumstances 

to boost performance. Since the last three decades, more research and development on fibre reinforced concrete 

(FRC) has been started as a result of the products' improved properties. An overview of the mechanical 

characteristics, benefits, and uses of steel fibre reinforced concrete is provided in this paper. 
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1. Introduction 

Low-tension, high-compression materials that are most likely to be used in modern times. When faced with this 

problem, it was the use of reinforced materials that contributed to the innovation. Yes, we are talking about steel 

bars. The use of concrete as a building material cannot be separated from the use of reinforcing bars. Adding rebar 

to concrete materials has to do with the inability of concrete to withstand tensile stress. The concept of using steel 

fibres in concrete improves mechanical properties. Previous applications include adding straw to mud bricks and 

horse hair to reinforce gypsum. 

Currently, fibres of different nature are used to reinforce concrete in structural applications. Due to its high 

stiffness, steel fibre is probably the most commonly used fibrous material. However, synthetic fibres are evolving 

and new materials are being developed continuously. Fibre reinforced concrete materials can be classified as 

either hard or soft, largely depending on the amount of fibre added. The hardening process leads to an increase in 

tensile stress after the first crack and is accompanied by multiple cracks; softener material exhibits a reduction in 

tensile stress after the first crack. The softener consists of a moderate amount of fibres, usually Sf < 1.0% by 

volume. They have become quite popular in the construction of industrial floors and are frequently used for tunnel 

linings (as sprayed concrete).The benefits of a strain-softening, fibre reinforced material, as opposed to plain 

concrete, is mainly the greater possibility to control the size of the crack widths; thus it may play a major role 

from the point of view of durability. That is, smaller crack widths will delay the initiation of corrosion of the 

conventional reinforcement and consequently increase the possibility of a longer life span of the structure. In the 

past decade, self-compacting, fibre-reinforced concrete (SCFRC), has attracted increased scientific attention. 

With the use of SCFRC, the concrete is able to fill the mould driven by its own weight, thus avoiding the settling 

of fibres and aggregates, which may be caused by vibration. Strain hardening may be obtained by increasing the 

amount of fibre, although this is not quite as straightforward as it may appear. For the slender fibres that are 

preferred for improved toughness, the reduced workability at increasing amounts of fibre, limits the maximum 

amount of fibres that can be incorporated in the FRC mix. Although this can be overcome by different techniques, 

e.g. by reducing the aggregate size, increasing the paste content (water, cement, mineral additions and fine 

particles) and introducing super-plasticizers, or by pre placing the fibres, as in SIFCON (slurry infiltrated fibre 

concrete) and SIMCON (slurry infiltrated mat concrete), these techniques are quite costly. By optimizing the 

various components of the FRC, strain hardening can be achieved without simply increasing the fiber volume. 

The invention relates to methods for obtaining a hardening composite material with a normal strength matrix and 

an average fibre content of about 2% by volume. 

 

1.1 Steel fibres 

Steel threads are short, discrete pieces of steel with an aspect ratio of about 30 to 150 and with any one of a 

number of cross sections. Some steel threads have hook ends to improve the tensile strength of the cement-based 

matrix. These are the most commonly used fibres. Their shape will be Round with diameter from 0.25 to 0.75mm. 

They improve the flexural, impact and fatigue strength of concrete and are used for pavements, airport pavements 

and bridge decks. ASTM A 820 classifies four different fibres based on their manufacture: 

 

1- Cold-drawn wire is the most commercially available, made from drawn steel wire. 

2- Fibre plate cutting is done as the name suggests by cutting the steel plates horizontally. 

3- The molten extraction fibre is made by a relatively complex technique, which uses a rotating wheel to lift the 

liquid metal away from the molten metal surface by capillary action. The extracted molten metal is then quickly 

frozen into filaments and ejected from the wheel by centrifugal force. The obtained fibres have a crescent-shaped 

cross section. 

 4- Other yarns are manufactured to tolerances in length, diameter and aspect ratio, as well as minimum tensile 

and flexural strength requirements. The amount of fibre added to the concrete mix measured as a percentage of 

the total mass of the mixture (concrete and fibre) is known as sf. 

5- usually varies from 0.1 to 3%. The aspect ratio (l/d) is calculated by dividing the length of the thread (l) by its 

diameter (d). Non-circular cross-section fibres use the equivalent diameter to calculate the aspect ratio. This study 

focuses on steel fibres. 

http://www.ijnrd.org/


© 2023 IJNRD | Volume 8, Issue 3 March 2023 | ISSN: 2456-4184 | IJNRD.ORG 

IJNRD2303194 International Journal of Novel Research and Development (www.ijnrd.org)  
 

b843 
 

 

The mechanical properties of steel fibre reinforced concrete are affected by the type of fibre. length-to-diameter 

ratio (aspect ratio); amount of dietary fibre; matrix strength; specimen size, shape, and method of preparation. 

and the size of the aggregate. For this reason, mixtures proposed for use in construction should be tested on end-

use samples to verify the property values envisioned for construction. Most properties apply to the lower fiber 

content range. However, some properties of high fibre content blends are provided as guidance in applications 

where additional strength or toughness may be required to justify special techniques. 

 

1.2 Behaviour of SFR in concrete  

 

Fibre concrete (FRC) is concrete that contains fibrous materials that enhance its structural integrity. It contains 

short individual fibres that are evenly distributed and randomly oriented. Fibbers include steel fibres, glass fibres, 

synthetic fibres, and natural fibres. Among these different fibres, the properties of fibre-reinforced concrete vary 

by concrete, fibre material, shape, distribution, orientation, and density, and are made from Portland cement, 

aggregates, and composites incorporating discrete, discontinuous fibres. Also defined as material. Why add such 

fibres to concrete? Unreinforced plain concrete is a brittle material with low tensile strength and elongation 

capacity. The role of the randomly distributed discontinuous fibres is to bridge the cracks that occur and provide 

some 'ductility' after cracking. If the fibres are sufficiently strong and properly bonded to the material, FRCs can 

carry large stresses over relatively large elongation capacities in the post-breaking stage. The true contribution of 

fibres is to increase the toughness of concrete (defined as a function of the area under the load vs. deflection 

curve) under all kinds of loads. That is, fibres tend to increase strain at peak load and provide more energy 

absorption in the post-peak portion of the load vs. deflection curve. 

 

2. Literature Review  

 

1. Avinash Joshi et. al (2016) studies the volume of steel fibers increases from 0.5% to 1.5% the workability 

decreases that is slump loss. The compressive strength of concrete increases considerably as the volume of 

steel fibers is increased from 0.5% to 1% and the increase is almost similar to all the grade of normal 

concrete that is M20, M25, M30, M40. Tensile strength and shear strength of concrete improve as 

increasing the steel fiber volume. Toughness increase as change in crack pattern. 

 

2. Sisi Nova Rizkiani, et. al (2018)   examine The average compressive strength and split- tensile strength 

increase marginally due to the addition of steel fiber. The most optimum average compressive strength is 

at 2% steel fiber content. The specimen planned characteristic compressive strength is not achieved. 

 

3. V.V. Sawant, Dr. C.P. Pise, et. al  (2021) studies Workability of concrete gets reduced; the reason for this 

is due to increase in percentage of fiber content. Compressive strength, Split tensile strength, Flexural 

strength of concrete increases with increase in percentage of fiber content. Strength-effectiveness is 

observed to be maximum than the control concrete at 1% fiber volume fraction. They prepare M60 Mix 

design Concrete and adding MK and Steel fibres in concrete and In Result it gain the characteristic 

compressive strength Up to 90 N/mm2  
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4. Mr. Minhajuddin Mohammed, et. al  (2021) A composition of FA45%+MK13.5% with 0% to 1.5% 

Hooked Steel Fibres show a Great improvement in Compressive Strength, Tensile Strength, Shear strength, 

& Flexural Strength with Increasing of percentage of Hook steel fiber. 

 

5. Raghu G M et. al (2022) examines by incorporating steel fibers & GGBS into the concrete, are conclude 

that the compressive strength, cracking strength & Bending strength as increased. Steel fibres mixed with 

concrete reduces shrinkage, cracking etc. in concrete. 

 

 

6. Dr. Th. Kiranbala Devi & T. Bishworjit Singh (2013) studied the mechanical properties of steel fibers 

in concrete in this research the inclusion of steel fibers shows improving performance in tensile strength, 

seismic resistant, impact Resistant and durability. It shows the new pattern for studies on cracking and 

shrinkage of the concrete. They also mention this is a ‘MORDERN COST-EFFICIENT BUILDING 

MATERIAL’   
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