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ABSTRACT 
Different types of fibres used in concrete have received much 

attention in civil engineering in recent years, mainly because 

they improve the low tensile strength and shrinkage cracks of 

concrete. However, there are still many problems in the 

research results on different types of Fibers. For example, 

there is still debate about the performance-enhancing or 

detrimental effects of different types of fibres in concrete. 

There is also a dispute about the influence of the size, 

strength, elastic modulus and other characteristic parameters 

of each fibre on the properties of the substrate. Research on 

fibre mixing rules of hybrid fibre reinforced concrete 

(HFRC) is incomplete. There is controversy regarding the 

choice of fibres for hybrid yarns as well as the 

characterization of the hybrid effect. In summary, it is 

necessary to review, synthesize and compare current research 

on FRC. Based on the major research achievements on FRC 

in recent years, this article synthesizes and evaluates existing 

research in experimental research and theoretical research on 

different types of fibre materials, aiming to create Reference 

conditions for researchers in the same field. Finally, 

combined with research experience in related fields, new 

perspectives and proposals on FRC's research are proposed 

for research and application. This research paper is mainly 

focus on the different fibres (glass, cotton, steel).  
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INTRODUCTION 
Concrete is a commonly used building material in civil 

engineering worldwide. While it is strong in compression, it 

lacks toughness and strain capacity in tension, leading to 

cracks under tensile stresses. Adding fibers to concrete 

enhances its crack resistance and energy absorption. Fiber 

reinforced concrete provides post-cracking ductility by 

bridging fibers across cracks, significantly improving 

concrete toughness. Considering toughness and fracture 

energy is crucial for ensuring the safety and integrity of 

structural elements. Concrete is typically reinforced with 

steel or synthetic fibers like carbon, glass, or aramid. 

However, due to high costs, energy consumption, and 

environmental impact, there is a growing interest in 

environmentally friendly alternatives. Research is focusing  

 

 

 

on using fast-growing, renewable crops and crop residues as 

fiber reinforcement in concrete. Natural fibers are cost-

effective, widely available, biodegradable, and pose no 

health risks. They also reduce greenhouse gas emissions and 

pollutants. Utilizing natural fibers in concrete is a sustainable 

approach that recycles resources and produces high-

performance materials. Coir, derived from the Tamil word 

“kayiru,” is a natural fibre obtained from coconut husks. 

 

FIBRE REINFORCED CONCRETE 
Fiber-reinforced concrete is a composite material made up of 

mixtures of cement, mortar, or concrete along with 

discontinuous, discrete, uniformly dispersed suitable fibers. 

There are various types and properties of fibre-reinforced 

concrete, each with its own advantages. Continuous meshes, 

woven fabrics, and long wires or rods are not considered 

discrete fibers. Fibers are small pieces of reinforcing material 

with specific properties, which can be circular or flat. The 

aspect ratio of a fiber, which is the ratio of its length to its 

diameter, typically ranges from 30 to 150. Fiber-reinforced 

concrete (FRC) is concrete that contains fibrous material to 

enhance its structural integrity. It consists of short discrete 

fibers that are evenly distributed and randomly oriented, 

including steel fibers, glass fibers, synthetic fibers, and 

natural fibers. The characteristics of fiber-reinforced 

concrete vary depending on the type of concrete, fiber 

materials, geometries, distribution, orientation, and 

densities. Fiber reinforcement is commonly used in shotcrete 

and can also be utilized in regular concrete. Fiber-reinforced 

normal concrete is commonly used for on-ground floors and 

pavements, but can also be applied to a wide range of 

construction components (such as beams, columns, 

foundations, etc.) either alone or in combination with hand-

tied rebars. Concrete reinforced with fibers (typically steel, 

glass, or "plastic" fibers) is more cost-effective than hand-

tied rebar, while significantly increasing tensile strength. The 

shape, dimension, and length of the fiber are crucial factors 

to consider. For instance, a thin and short fiber, like short 

hair-shaped glass fiber, is effective only in the initial hours 

after concrete pouring (reducing cracking during the 

stiffening phase) and does not enhance concrete tensile 

strength. 
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STEEL FIBRE REINFORCED CONCRETE 
Several types of steel fibres are available for reinforcement 

purposes. The most commonly used type is round steel fibre 

which is produced by cutting round wire into short lengths. 

These fibres typically have a diameter ranging from 0.25mm 

to 0.75mm. Another type of steel fibre with a rectangular 

cross-section is produced by slitting sheets that are about 

0.25mm thick. These fibres are made from mild steel drawn 

wire and conform to IS:280-1976, with wire diameters 

varying from 0.3mm to 0.5mm, and have been widely used 

in India. Additionally, round steel fibres are produced by 

cutting or chopping wire, while flat sheet fibres with cross-

section ranging from 0.15mm to 0.41mm in thickness and 

0.25mm to 0.90mm in width are produced by slitting flat 

sheets. Deformed fibres which are loosely bound with water-

soluble glue in form of a bundle, are also available. However, 

due to the tendency of individual fibres to cluster together, 

achieving a uniform distribution in matrix can be 

challenging. 

 

POLYPROPYLENE FIBER REINFORCED 

CEMENT MORTAR AND CONCRETE 
Polypropylene is a widely available and cost-effective 

polymer known for its chemical resistance. In aggressive 

chemical environments, the cementitious matrix would 

deteriorate before the polypropylene fibers. With a high 

melting point of approximately 165 degrees Celsius, these 

fibers can withstand short periods of exposure to 

temperatures up to 100 degrees Celsius without losing their 

properties. Due to their hydrophobic nature, polypropylene 

fibers can be easily mixed into concrete without requiring 

prolonged contact, only needing to be evenly distributed in 

the mix. Commercially, polypropylene short fibers are 

commonly used in concrete in small volume fractions 

ranging from 0.5 to 15. 

 
 

GLASS FIBRE REINFORCED CONCRETE 
Glass fiber consists of a collection of 200-400 individual 

filaments that are lightly bonded together to form a strand. 

These strands can be cut into different lengths or combined 

to create cloth mats or tape. When using traditional mixing 

techniques for regular concrete, it is not feasible to mix more 

than approximately 2% (by volume) of fibers that are 25mm 

in length. Glass fiber has primarily been used to reinforce 

cement or mortar matrices in the production of thin-sheet 

products. The commonly utilized types of glass fibers 

include e-glass, which is used in the reinforcement of 

plastics, and AR glass, which has improved resistance to 

alkalis found in Portland cement. In some cases, polymers 

are also added to the mixtures to enhance certain physical 

properties, such as moisture movement. 

 

 
 

 

ASBESTOS FIBRE 
Asbestos, a naturally occurring mineral fiber that is cost-

effective, has been effectively mixed with Portland cement 

paste to create a popular product known as asbestos cement. 

The thermal, mechanical, and chemical resistance of 

asbestos fibers make them ideal for sheet products, pipes, 

tiles, and corrugated roofing materials. The strength of 

asbestos cement board is around two to four times greater 

than that of unreinforced matrix. Nevertheless, due to the 

fiber's relatively short length of 10mm, it has low impact 

strength. 
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CARBON FIBRES 
Carbon fibers are a recent and possibly the most remarkable 

addition to the variety of fibers used in commercial 

applications. They possess a very high modulus of elasticity 

and flexural strength, making them expensive. Their strength 

and stiffness properties have been discovered to surpass even 

those of steel. However, they are more prone to damage than 

glass fibers, so they are typically coated with resin for 

protection. 

 
 

COTTON FIBRES 
Cotton fiber is a specially processed product that is used in 

the building industry as a lightweight construction material. 

The accumulation of cotton wastes from various countries 

has led to serious environmental and health issues. Silica 

fume, on the other hand, is known for its effectiveness in 

enhancing the mechanical properties of concrete. By 

utilizing silica fume as an industrial product, it provides a 

more environmentally friendly alternative to disposal, thus 

increasing environmental awareness. Conflow-SP (Super 

Plasticizer) is used to maintain the workability of concrete 

affected by mineral admixture. This study presents the 

findings of an experimental investigation on the split tensile 

strength of concrete cylinders and the durability of concrete 

cubes. The addition of cotton fiber ranging from 0.2% to 

0.5% and silica fume from 3% to 12% as a replacement for 

cement has shown improvements in the properties of 

concrete. The split tensile strength was determined at 7 and 

28 days, with minimal loss in weight and compressive 

strength of cubes against sulphate and chloride attacks 

observed at 56 days. 

 

TYPES OF MIXES 
a) Nominal mixes were traditionally used in concrete 

specifications, with fixed cement-aggregate ratios ensuring 

adequate strength. These mixes offer simplicity and typically 

have a margin of strength above the specified requirements. 

However, due to ingredient variability, the strength of 

nominal concrete can vary widely for a given workability. 

 

b) Standard mixes, on the other hand, have fixed cement-

aggregate ratios by volume that can result in mixes with 

varying strengths, leading to under- or over-rich mixes. To 

address this issue, minimum compressive strength 

requirements have been included in many specifications. The 

standard mixes are categorized into grades such as M10, 

M15, M20, M25, M30, M35, and M40 according to IS456 

2000. The letter M denotes the mix, while the number 

represents the specified 28-day cube strength of the mix in 

N/mm2. For example, M10, M15, M20, and M25 correspond 

to mix proportions of (1:3:6), (1:2:4), (1:1.5:3), and (1:1:2) 

respectively. 

 

c) Designed mixes take a different approach, where the 

concrete's performance is specified by the designer, but the 

mix proportions are determined by the concrete producer, 

with the exception of a minimum cement content 

requirement. This method allows for a more tailored 

selection of mix proportions based on the unique 

characteristics of the materials used, resulting in concrete 

with the desired properties in a cost-effective manner. 
 

EXPERIMENTAL INVESTIGATION 
Fiber reinforced concrete specimens were produced using 

steel fibers with dosages of 0, 40, 75, and 110 kg/m3. Four 

test series of samples were created, with the basic concrete 

mixture consisting of fine-grained concrete. The material 

tests conducted included determining compressive strength, 

splitting tensile strength, and bending tensile strength. the 

average strength values obtained from the tests, along with 

the corresponding coefficient of variation. Additional 

information regarding the fibers' properties, shape, tests, and 

test specimens can be found. It displays the basic mechanical 

properties of fiber reinforced concrete, including dosage, 

density, coefficient of variation, compressive strength, 

splitting tensile strength, and bending tensile strength. The 

values for each parameter are provided, along with their 

respective coefficient of variation.Based on the three-point 

bending test, the load displacement diagrams were analyzed. 

From the data presented it is evident that there is an increase 

in fracture energy with higher fiber dosing. Specifically, the 

fracture energy for an 8 mm displacement increased by 60% 

when the fiber dosage was increased from 40 kg/m3 to 75 

kg/m3. 

When dosing at 110 kg/m3, the fracture energy increased by 

49% compared to dosing at 75 kg/m3. The ratio of fracture 

energies for displacements of 8 mm and 5 mm was similar 

for all dosages. The research conducted by involved 

experimental testing of reinforced concrete beams with 

dimensions of 150 x 150 x 700 mm. Two reinforcement bars 

with a diameter of 10 mm were used at the lower bottom, and 

the concrete cover was 20 mm. A total of 8 RC beams were 

http://www.ijsrem.com/
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tested, with two beams for each fiber dosage. The test results 

showed that the maximum load achieved in the test increased 

with the amount of fiber. For the dosage of 40 kg/m3, there 

was a 24% increase compared to plain concrete. A more 

significant increase of 65% and 80% was observed for 

dosages of 75 kg/m3 and 110 kg/m3, respectively. The 

functional dependence of the maximum load on the amount 

of fiber and a regression linear function demonstrated a good 

agreement of 97%. The maximum load, denoted as Pmax, 

represents the load at which the sample was broken. It can be 

observed that with increasing amount of fiber, the maximum 

load Pmax increases. In the case of lower dosing, i.e. 40 

kg/m3, there was increase of 24 % compared to plain 

concrete. A more significant increase up to 65 %, 

respectively 80 % can be observed in case of dosing of 75 

and 110 kg/m3. 

The Experimental Program was developed to analyze the 

impact of cotton fibers and silica fume as mineral admixture, 

along with super plasticizer, on the strength and durability of 

concrete. This study aims to provide insights into the effects 

of these materials on concrete properties. In this 

experimental study, a combination of cotton fiber and silica 

fume was added individually to 25 different mixes. Standard 

cylinders (150mmX300mm) were used for testing split 

tensile strength, while cubes (150X150X150mm) were 

utilized for conducting Sulphate attack and Chloride attack 

tests. The binder ratio of 0.50 was employed, with concrete 

cylinders cast for split tensile strength and cubes cast for 

durability assessment. The split tensile strength of cylinders 

was evaluated after 7 and 28 days of normal water curing at 

room temperature. Cube specimens for durability were cured 

for 28 days, then removed for drying for 24 hours before their 

weight was measured. For the sulphate attack test, a 5% 

dilute Na2SO4 solution was used, while a 5% dilute NaCl 

solution was employed for the chloride attack test. The cubes 

were submerged in both solutions for a period of 28 days. 

After this duration, the specimens were removed from the 

solutions, and the minimum loss of weight and compressive 

strength due to sulphate and chloride attacks was determined. 

 

CONCLUSION 
➢ The article presents an experimental investigation 

into the shear resistance of reinforced concrete 

beams that lack shear reinforcement. Small beam 

specimens were used in the study, which were 

reinforced with steel reinforcing bars and short, 

straight fibers at dosages of 40, 75, and 110 kg/m3. 

These specimens were subjected to a three-point 

bending test. In all cases, the inclusion of fibers led 

to a significant increase in load capacity compared 

to plain concrete. The study also involved 

determining the fundamental mechanical 

properties, which were then utilized in numerical 

modelling of three-point bending tests on fiber-

reinforced concrete beams with longitudinal 

reinforcement but without shear reinforcement. To 

conduct numerical simulations on these specimens, 

appropriate input parameters are required. The 

authors explored two concepts of the fiber-

reinforced concrete model to approximate the 

suitable input parameters. 

➢ The study conducted aimed to investigate the 

impact of adding cotton fiber and silica fume on the 

strength and durability of concrete. The results 

showed that the addition of only 0.4% cotton fiber 

increased the maximum split tensile strength by 

6.80%. Furthermore, the split tensile strength was 

9.27% higher than normal concrete at 7 and 28 

days. On the other hand, the addition of only 9% 

silica fume increased the split tensile strength by 

15.20% and 16.81% higher than normal concrete at 

7 and 28 days, respectively. When both cotton fiber 

(0.3%) and silica fume (6%) were combined, the 

maximum split tensile strength increased by 

11.60% and 14.78% compared to normal concrete 

at 7 and 28 days.  

➢ In terms of durability, the addition of only 0.4% 

cotton fiber resulted in a minimum loss in weight of 

2.10% and a decrease in compressive strength of 

3.14% when subjected to the Sulphate attack test at 

56 days. Similarly, the addition of only 9% silica 

fume resulted in a minimum loss in weight of 2.22% 

and a decrease in compressive strength of 3.64% 

under the same test conditions. When both cotton 

fiber (0.3%) and silica fume (6%) were combined, 

the minimum loss in weight was 2.05% and the 

decrease in compressive strength was 2.82% when 

subjected to the Sulphate attack test at 56 days. 

Furthermore, the addition of only 0.4% cotton fiber 

resulted in a minimum loss in weight of 1.16% and 

a decrease in compressive strength of 2.68% when 

subjected to the Chloride attack test at 56 days. 

Similarly, the addition of only 9% silica fume 

resulted in a minimum loss in weight of 0.98% and 

a decrease in compressive strength of 2.43% under 

the same test conditions.When both cotton fiber 

(0.3%) and silica fume (9%) were combined, the 

minimum loss in weight was 1.21% and the 

decrease in compressive strength was 2.11% when 

subjected to the Chloride attack test at 56 days. 

Overall, the study demonstrated that the addition of 

cotton fiber and silica fume can significantly 

enhance the strength and durability of concrete. 

➢ 1. Various synthetic fibers have been utilized to 

enhance the tensile properties of concrete due to 

their inherent weaknesses. Despite the potential 

benefits of these fibers, concerns regarding their 

http://www.ijsrem.com/
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sustainability and cost remain significant. However, 

recent attention has shifted towards the 

incorporation of natural fibers in cement 

composites. 

➢ Cotton fibers, being one of the most abundant 

natural fibers globally, have numerous applications 

in the textile industry. Yet, a substantial amount of 

cotton is wasted annually. Therefore, repurposing 

waste cotton fibers could offer both economic and 

sustainable advantages.  

➢ This study investigates the use of waste cotton 

fibers as a natural reinforcement in Portland cement 

concrete. Since cotton has a high moisture 

absorption rate, additional water was required 

during the mixing process. The optimal excess 

water level was determined prior to mixing to 

ensure the best results. Considering the water 

absorbency, lightweight nature, and hydrophobic 

surface of raw cotton, the mix design and mixing 

procedure were fine-tuned to enhance mix 

consistency and strength. The findings indicate an 

improvement in tensile strength and ductility of the 

concrete when cotton fibers are added. 

➢ Concrete specimens containing cotton exhibited a 

less brittle failure mode compared to the control 

samples. Microscopic analysis revealed the 

formation of calcium hydroxide on the surface of 

cotton fibers, leading to a stronger bond. Overall, 

the promising outcomes of this research suggest 

that utilizing cellulose fibers from waste cotton 

could pave the way for more sustainable and cost-

effective applications in reinforcing traditional 

concrete structures. 

➢ The research conducted in this study titled "Effect 

on Strength of Concrete Incorporating Cotton Fiber 

and Silica Fume" (IJSRD/Vol. 2/Issue 06/2014/027) 

reveals some interesting findings. Firstly, the 

addition of 0.4% cotton fiber resulted in an 8% 

increase in maximum compressive strength 

compared to normal concrete. Additionally, the 

flexural strength of the concrete incorporating 

cotton fiber and silica fume was found to be 10.4% 

higher than that of normal concrete at 28 days.  

➢ Furthermore, the inclusion of silica fume in the 

concrete mixture led to a significant improvement 

in strength. The compressive strength increased by 

9% and the flexural strength by 19.5% compared to 

normal concrete at 28 days. 

➢ It is worth noting that the use of both cotton fiber 

and silica fume had a marginal effect on the 

maximum compressive strength at 7 days compared 

to the strength at 28 days.  

➢ However, when a combination of 0.2% cotton fiber 

and 9% silica fume was used, there was a 13% 

increase in maximum compressive strength at 28 

days. Similarly, a combination of 0.4% cotton fiber 

and 6% silica fume resulted in a 15.41% increase in 

maximum flexural strength at 28 days.  

➢ While the combination of cotton fiber and silica 

fume did decrease the workability of the concrete, 

the use of a super plasticizer was able to 

compensate for this and maintain the desired 

workability.  

➢ In conclusion, the addition of cotton fiber and silica 

fume to concrete mixtures can significantly 

enhance the compressive and flexural strength of 

the resulting concrete. These findings have 

important implications for the construction industry 

and can contribute to the development of stronger 

and more durable concrete structures. 

 

FUTURE SCOPE 
In future research, the authors will focus on the issue of 

identifying the appropriate input parameters for non-linear 

numerical analysis. 
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