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Abstract—Today Construction industries are facing 

problems of Cracking and Tensile strength problems, for 

that we have to add something in concrete to improve 

concrete in tensile way. For that Fiber is most commonly 

used in construction industries. In this present study we have 

try to aware people about various types of Natural and 

Artificial Fiber like Jute, Coir, Bamboo, Bagasse, Glass, 

Carbon, Steel Fibers with its properties and its application in 

various area. In this study we have also tried to give 

information regarding Fiber Reinforced Concrete with its 

application in Construction industries for Better 

Performances. So from this Paper a reader can get 

Knowledge about Properties of Various Fibers and Various 

Fiber Reinforced Concrete for Betterment of Construction 

industries. 

Key words: Aspect Ratio, Fiber, Fiber Reinforced Concrete, 

GFRC, Tensile Strength. 

I. INTRODUCTION 

The construction industry is rapidly developing based on the 

invention of different materials and products in engineering 

fields. Engineers have attempted various types of materials 

in order to make the task more efficient reducing time, cost, 

improving durability, quality and performance of structures 

during their lifetime. Sophisticated analyses on structural 

Idealization have made a tremendous impact on the 

development of construction materials. 

The promise of thinner and stronger elements 

reduced weight and controlled cracking by simply adding a 

small amount of Fibers is an attractive feature of Fiber-

reinforced concrete. The quality of good and durable 

concrete does not depend only on the quality of raw 

materials but also on proper mix-design, use of admixtures, 

placement, vibration and efficient curing. A number of 

additives are being used with concrete to enhance structural 

properties. Such additives are different types of Fiber, 

namely steel, carbon, asbestos, jute, glass, polythene, nylon, 

polypropylene, fly ash, polymer, epoxy, super-plasticiser, 

etc. 

II. HISTORICAL BACKGROUND 

Natural Fibers have been used for apparel and home fashion 

for thousands of years, with the use of wool going back over 

4,000 years. In comparison, the man-made Fiber industry 

began with the first commercial production of rayon in 

1910. Microfibers, Fibers finer than the finest silk, were 

developed in 1989 and lyocell was developed in 1993. The 

concept of using Fibers as reinforcement is not new. Fibers 

have been used as reinforcement since ancient times. 

Historically, horsehair was used in mortar and straw in mud 

bricks. In the 1900s, asbestos Fibers were used in concrete. 

In the 1950s, the concept of composite materials came into 

being and Fiber-reinforced concrete was one of the topics of 

interest. By the 1960s, steel, glass (GFRC), and synthetic 

Fibers such as polypropylene Fibers were used in concrete. 

Research into new Fiber-reinforced concretes continues 

today. 

More recently micro Fibers, such as those used in 

traditional composite materials have been introduced into 

the concrete mixture to increase its toughness, or ability to 

resist crack growth. 

However, the technical aspects of FRC systems 

remained essentially undeveloped. Several different types 

of Fibers have been used to reinforce the cement-based 

matrices. The choice of Fibers varies from synthetic organic 

materials such as polypropylene or carbon, synthetic 

inorganic such as steel or glass, natural organic such as 

cellulose or sisal to natural inorganic asbestos. Currently the 

commercial products are reinforced with steel, glass, 

polyester and polypropylene Fibers. The selection of the 

type of Fibers is guided by the properties of the Fibers such 

as diameter, specific gravity, young’s modulus, tensile 

strength etc. and the extent these Fibers affect the properties 

of the cement matrix. 

III. NESSECITY 

 

Fig. 1: tensile Load versus Deformation for Plain and Fiber 

Reinforced Concrete. 

Source: Fiber Reinforcement of Concrete Structures, By R. 

Brown, A. Shukla and K. R. Natarajan 

1) It improves the tensile strength of the concrete.  

2) It reduces the air voids and water voids the inherent 

porosity of gel.  

3) It increases the durability of the concrete.  

4) Fibers such as graphite and glass have excellent 

resistance to creep, while the same is not true for most 

resins. Therefore, the orientation and volume of Fibers 

have a significant influence on the creep performance 

of rebars/tendons. 

5) Reinforced concrete itself is a composite material, 

where the reinforcement acts as the strengthening Fiber 

and the concrete as the matrix. It is therefore 

imperative that the behaviour under thermal stresses 

for the two materials be similar so that the differential 
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deformations of concrete and the reinforcement are 

minimized.  

6) It has been recognized that the addition of small, 

closely spaced and uniformly dispersed Fibers to 

concrete would act as crack arrester and would 

substantially improve its static and dynamic properties. 

IV. TYPES OF FIBER 

A. NATURAL FIBER 

1) Natural Fiber are the Fibers which directly available in 

nature or earth.  

2) Natural Fiber includes angora Fiber, byssus, cashmere 

wool, human hair, bagasse, bamboo, coir, jute, etc. 

1) Bagasse 

1) Bagasse is the fibrous matter that remains after 

sugarcane or sorghum stalks are crushed to 

extract their juice. It is currently used as a 

biofuel and in the manufacture of pulp and 

building materials. 

2) A typical chemical analysis of bagasse might 

be (on a washed and dried basis): 

Cellulose 45–55% 

Hemicellulose 20–25% 

Lignin 18–24% 

Ash 1–4% 

Waxes <1% 

Table. 1:  Physical Properties of Bagasse 

Source: www.textileschool.com 
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Fig. 2: Bagasse 

Source: wikimedia.org 

2) Bamboo 

 
Fig. 3: Bamboo 

Source: Wikimedia.Org 

1) Bamboo Fiber is a cellulose Fiber extracted or 

fabricated from natural bamboo (and possibly other 

additives) and is made from (or in the case of 

material fabrication, is) the pulp of bamboo plants. 

It is usually not made from the Fibers of the plant, 

but is a synthetic viscose made from bamboo 

cellulose. (In the US, the Federal Trade 

Commission (FTC) has ruled that unless a yarn is 

made directly with bamboo Fiber — often called 

“mechanically processed bamboo” — it must be 

called "rayon" or "rayon made from bamboo". 

2) Bamboo has gained popularity as a "green" Fiber. 

Manufacturers tout the fact that bamboo can be 

cultivated quickly. 

3) Bamboo is extremely resilient and durable as a 

Fiber. In studies comparing it to cotton and 

polyester, it is found to have a high breaking 

tenacity, better moisture wicking properties, and 

better moisture absorption. In superseding these 

other Fibers in these various areas, supporters of 

bamboo Fiber products and goods tout it as more 

Eco-friendly than cotton and polyester.  

Characteristics and Properties of Bamboo:  

1) Strong   

2) Softer than silk  

3) Absorbs colour quickly  

4) Natural antibacterial  

5) Anti-fungal  

6) Breathable  

7) Adaptable. to temperature  

8) Biodegradable  

9) Hypoallergenic  

10) Versatile  

11) Excellent spin ability  

12) Odor resistant  

13) Ultraviolet resistant 

Fiber 

type 

Fiber 

diameter 

[mm] 
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gravity 

MOE 

[106 

MPa] 

Ultimate 
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[103 

MPa] 

Water 
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[%] 

Bamboo 
0.05-

0.41 
1.5 33-40 350-500 40-45 

Table. IV: Physical Properties of Bamboo 

Source: www.textileschool.com 

http://en.wikipedia.org/wiki/File:Engenho_da_Calheta_437.jpg
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3) Coir 

 
Fig. 4:  Coir 

Source: Wikimedia.Org 

1) Coir is a natural Fiber extracted from the husk of 

coconut and used in products such as floor mats, 

doormats, brushes, mattresses, etc. Technically, 

coir is the fibrous material found between the hard, 

internal shell and the outer coat of a coconut. Other 

uses of brown coir (made from ripe coconut) are in 

upholstery padding, sacking and horticulture. 

White coir, harvested from unripe coconuts, is used 

for making finer brushes, string, rope and fishing 

nets. 

Fiber type Coconut 

Fiber length [mm] 51-102 

Fiber diameter [mm] 0.10-0.41 

specific gravity 1.12-1.15 

Modulus of elasticity [106 MPa] 19-26 

Ultimate tensile strength [103 MPa] 120-200 

Water absorption [%] 130-180 

Table. 3: Physical Properties of Coir 

Source: www.textileschool.com 

Total water solubles 26.00 

Pectins etc. soluble in boiling water 14.25 

Hemi-celluloses 8.50 

Lignin 29.23 

Cellulose 23.81 

Table. 4: Chemical Composition of Coir 

Source: www.textileschool.com 

4) Jute 

 
Fig. 5:  Jute 

Source: www.indiamark.com 

1) Jute is a long, soft, shiny vegetable. Fiber that can 

be spun into coarse, strong threads. It is produced 

from plants in the genus Corchorus, which was 

once classified with the family Tiliaceae, more 

recently with Malvaceae, and has now been 

reclassified as belonging to the family 

Sparrmanniaceae. "Jute" is the name of the plant or 

Fiber that is used to make burlap, Hessian or gunny 

cloth. 

2) Jute is one of the most affordable natural Fibers 

and is second only to cotton in amount produced 

and variety of uses of vegetable. Fibers 

Effect of 

acids 

Easily damaged by hot dilute acids and conc. 

cold Acid. 

Effect of 

Alkalis 

Fibers are damaged by strong alkali. Fiber 

losses weight when it heated with caustic 

soda. 

Effect of 

Bleaches 
Resistant to bleaching agents 

Effect of 

Light 

Color changes slightly in presence of sun 

light. It happens due to presence of lignin in 

Fiber. 

Dyeing 

ability 

Easy to dyeing. Basic dye is used to color 

jute Fiber 

Table. 5:  Chemical Properties of Jute 

Source: http://www.textileschool.com 
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305 
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1.04 
26-32 

250-

350 
N/A 

Table. 6:  Physical Properties of Jute 

Source: www.textileschool.com 

B. ARTIFICIAL FIBER 

1) Artificial Fiber is the Fibers which not directly 

available in nature, it produced by the men made 

efforts. 

2) Artificial Fibers includes Glass Fiber, Carbon 

Fiber, Basalt Fiber, Metallic Fibers, Acrylic Fibers, 

Aramid Fiber, Micro-Fiber, Nylon, Olefin Fiber, 

Polyester, Polyethylene, etc. 

1) Glass Fiber 

 
Fig. 6:  Glass Fiber 

Source: www.fotoserch.com 

http://en.wikipedia.org/wiki/File:Coir_segregation.jpg
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1) Glass Fiber is a material consisting of numerous 

extremely fine Fibers of glass. 

2) Glassmakers throughout history have experimented with 

glass Fibers, but mass manufacture of glass Fiber was 

only made possible with the invention of finer machine 

tooling. In 1893, Edward Drummond Libbey exhibited a 

dress at the World's Columbian Exposition incorporating 

glass Fibers with the diameter and texture of silk Fibers. 

This was first worn by the popular stage actress of the 

time Georgia Cayvan. Glass Fibers can also occur 

naturally, as Pele's hair. 

3) Glass wool, which is commonly known as "Fiberglass" 

today. 

SiO₂ 61-62 

Na₂O 14.8-15 

K₂O 0-2 

Al₂O₃ 0-0.8 

TiO₂ 0-0.1 

Li₂O 0-1 

ZrO₂ 16.7-20 

Table. 7: Chemical Composition of Ar Glass 

 Fibers, Percent by Weight 

Source: www.textileschool.com 

Specific Gravity 2.70-2.74 

Tensile Strength, GPa 2-3 

Modulus of Elasticity, GPa, 

Kg/mm² 
80 [7342] 

Strain at Break,% 2.0-3.5 

Effect of Temperature(Cem-

FIL® corporation ) 

Non-Combustible, 

Softening Point 860°C 

Table. 8:  Mechanical Properties of AR Glass Fibers 

Source: www.textileschool.com 

2) Carbon Fiber 

 
Fig. 7: Carbon Fiber 

Source: Wirand concrete pptx. 

1) Carbon Fiber, alternatively graphite Fiber, carbon 

graphite or CF, is a material consisting of Fibers about 

5–10 μm in diameter and composed mostly of carbon 

atoms. The carbon atoms are bonded together in crystals 

that are more or less aligned parallel to the long axis of 

the Fiber. The crystal alignment gives the Fiber high 

strength-to-volume ratio (making it strong for its size). 

Several thousand carbon Fibers are bundled together to 

form a tow, which may be used by itself or woven into a 

fabric. 

2) The properties of carbon Fibers, such as high stiffness, 

high tensile strength, low weight, high chemical 

resistance, high temperature tolerance and low thermal 

expansion, make them very popular in aerospace, civil 

engineering, military, and motorsports, along with other 

competition sports. However, they are relatively 

expensive when compared to similar Fibers, such as 

glass Fibers or plastic Fibers. 

3) Carbon Fibers are usually combined with other materials 

to form a composite. When combined with a plastic resin 

and wound or molded it forms carbon Fiber reinforced 

polymer (often referred to as carbon Fiber) which has a 

very high strength-to-weight ratio, and is extremely rigid 

although somewhat brittle. However, carbon Fibers are 

also composed with other materials, such as with 

graphite to form carbon-carbon composites, which have 

a very high heat tolerance. 

4) Characteristics/Properties of Carbon Fibers 

i) Physical strength, specific toughness, light 

weight. 

ii) Good vibration damping, strength, and 

toughness. 

iii) High dimensional stability, low coefficient of 

thermal expansion, and low abrasion. 

iv) Electrical conductivity. 

v) Biological inertness and x-ray permeability. 

vi) Fatigue resistance, self-lubrication, high 

damping. 

vii) Electromagnetic properties. 

viii) Chemical inertness, high corrosion resistance. 

3) Micro Fiber 

1) MicroFiber or microFiber is synthetic Fiber finer than 

one or 1.3 denier or decitex/thread. This is 1/100th the 

diameter of a human hair and 1/20th the diameter of a 

strand of silk. The most common types of microFibers 

are made from polyesters, polyamides (e.g., nylon, 

Kevlar, Nomex, trogamide), or a conjugation of 

polyester, polyamide, and polypropylene (Prolen).  

 
Fig. 8:  Micro Fiber 

Source: www.sciencedirect.com 

2) Micro Fiber is used to make mats, knits, and weaves for 

apparel, upholstery, industrial filters, and cleaning 

products. The shape, size, and combinations of synthetic 

http://en.wikipedia.org/wiki/Microfiber
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Fibers are selected for specific characteristics, including 

softness, toughness, absorption, water repellency, 

electrodynamics, and filtering capabilities. 

3) Properties of Micro Fiber: Micro Fiber is an ultra-fine 

Fiber. Followings are the characteristics of micro Fiber. 

i) The count of micro Fiber is less than 1 denier. 

ii) Nylon, Polyester, Acrylic can be used for 

made this micro Fiber. 

iii) Uses of Micro Fiber: Various types of wants to 

fulfill by using micro Fiber. They are- 

iv) Micro Fiber can be used for making water 

proof fabric or clothing. 

v) This Fiber is used as fire proof fabric. 

vi) It is used in windy seasons as well as cold 

season. 

V. TYPES OF FIBER REINFORCED CONCRETE 

Fiber Reinforced Concrete can be defined as a composite 

material consisting of mixtures of cement, mortar or 

concrete and discontinuous, discrete, uniformly dispersed 

suitable. Fibers. Continuous meshes, woven fabrics and long 

wires or rods are not considered to be discrete Fibers. 

A. Natural Fiber Reinforced Concrete 

1) Naturally available reinforcing materials can be used 

effectively as reinforcement in Portland cement concrete. 

Natural Fiber reinforced concrete is suitable. for low-

cost construction, which is very desirable for developing 

countries. It is important for researchers, design 

engineers, and the construction industry to vigorously 

pursue the use of local materials. For economical 

engineering solutions to a variety of problems, natural 

Fiber reinforced concrete offers a viable alternative that 

needs to be fully investigated and exploited. Wood 

Fibers derived from the Kraft process possess highly 

desirable performance-to-cost ratios, and have been 

successfully substituted for asbestos in the production of 

thin-sheet cement products, such as flat and corrugated 

panels and non-pressure pipes. Straw-reinforced, sun-

dried mud bricks for wall construction, and horse hair in 

mortar, are typical examples of how natural Fibers were 

used long ago. 

 
Fig. 9: Natural Fiber Reinforced Concrete 

Source: www.aplaceofsence.com 

2) Applications 

i) In Africa, sisal Fiber reinforced concrete has been 

used extensively for making roof tiles, corrugated 

sheets,  

ii) Pipes, silos, and gas and water tanks. 

iii) Elephant grass Fiber reinforced mortar and cement 

sheets are being used in Zambia for low-cost house 

construction 

iv) While wood and sisal Fibers are being used for 

making cement composite panel lining, eaves, 

soffits, and for sound and fire insulation. 

v) Kraft pulp Fiber reinforced cement has found major 

commercial applications in the manufacture of flat 

and corrugated sheet, non-pressure pipes, cable pit, 

and outdoor Fiber reinforced cement paste or 

mortar products for gardening. 

2) Limitations  

1) The durability of these products in outdoor 

exposure has been demonstrated with nearly 10 

years of commercial use of these materials. 

B. Steel Fiber Reinforced Concrete 

1) During recent years, steel Fiber reinforced concrete has 

gradually advanced from a new, rather unproven 

material to one which has now attained acknowledgment 

in numerous engineering applications. Lately it has 

become more frequent to substitute steel reinforcement 

with steel Fiber reinforced concrete. The applications of 

steel Fiber reinforced concrete have been varied and 

widespread, due to which it is difficult to categorize. The 

most common applications are tunnel linings, slabs, and 

airport pavements. 

2) Many types of steel Fibers are used for concrete 

reinforcement. Round Fibers are the most common type 

and their diameter ranges from 0.25 to 0.75 mm. 

Rectangular steel Fibers are usually 0.25 mm thick, 

although 0.3 to 0.5 mm wires have been used in India. 

Deformed Fibers in the form of a bundle are also used. 

The main advantage of deformed Fibers is their ability to 

distribute uniformly within the matrix. 

 
Fig. 10: Steel Fiber Reinforced Concrete 

Source: www.civildigital.com 

1) Fibers are comparatively expensive and this has limited 

their use to some extent. 
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2) Properties of Concrete improved by Steel Fibers, Below 

are some properties that the use of steel Fibers can 

significantly improve: 

i) Flexural Strength: Flexural bending strength can be 

increased of up to 3 times more compared to  

ii) Conventional concrete. 

iii) Fatigue Resistance: Almost 1 1/2 times increase in 

fatigue strength. 

iv) Impact Resistance: Greater resistance to damage in 

case of a heavy impact. 

v) Permeability: The material is less porous. 

vi) Abrasion Resistance: More effective composition 

against abrasion and spilling. 

vii) Shrinkage: Shrinkage cracks can be eliminated. 

viii) Corrosion: Corrosion may affect the material but it 

will be limited in certain areas. 

3) Limitations of Steel Fiber Reinforced Concrete 

1) Though steel Fiber reinforced concrete has numerous 

advantages, it has certain concerns that are yet to be 

resolved completely.  

2) There are complications involved in attaining 

uniform dispersal of Fibers and consistent concrete 

characteristics.  

3) The use of SFRC requires a more precise 

configuration compared to normal concrete.  

4) Another problem is that unless steel Fibers are added 

in adequate quantity, the desired improvements 

cannot be obtained. 

5) However, as the quantity of Fibers is increased, the 

workability of the concrete is affected. Therefore, 

special techniques and concrete mixtures are used for 

steel Fibers. If proper techniques and proportions are 

not used, the Fibers may also cause a finishing 

problem, with the Fibers coming out of the concrete.  

4) Benefits of Steel Fibers 

1) Improve structural strength  

2) Reduce steel reinforcement requirements  

3) Improve ductility  

4) Reduce crack widths and control the crack widths 

tightly thus improve durability  

5) Improve impact & abrasion resistance  

6) Improve freeze-thaw resistance  

5) SFRC elements are suitable. to use in the following 

areas: 

1) Slabs and Bridge Decks, Airport Pavements, Parking 

Areas, Fence Posts 

2) Storage tanks, Precast Concrete Members, Slab-

Column connections, Sortcreting and Repair of 

cavitations.  

3) Tunnel linings etc. 

C. Polypropylene Fiber Reinforced Concrete 

1) PP Fibers can be produced as monofilaments or as 

collated fibrillated Fiber bundles; their properties are 

related to the degree of crystallinity. PP is a linear 

hydrocarbon, although in some cases methyl side groups 

are attached to alternate carbons to improve oxidation 

resistance 

2) Its melting point is high (about 165 degrees centigrade). 

So that a working temp. As (100 degree centigrade) may 

be sustained for short periods without detriment to Fiber 

properties. 

3) Polypropylene Fibers being hydrophobic can be easily 

mixed as they do not need lengthy contact during mixing 

and only need to be evenly distressed in the mix. 

4) Polypropylene short Fibers in small volume fractions 

between 0.5 and 15 commercially used in concrete. 

 
Fig. 11: Polypropylene Fiber Reinforced Concrete 

Source: www.batianadolu.com 

5) The main features: as a secondary concrete rebar 

materials, polypropylene Fiber HDF-PP can be greatly 

enhanced its anti-cracking, permeability, impact 

resistance, earthquake resistance, antifreeze, scour, anti-

burst, anti-aging properties And easy, pumping and 

water. 

6) To improve the fire-resistant properties of concrete 

7) Benefits of Polypropylene and Nylon Fibers 

1) Improve mix cohesion, improving pump ability over 

long distances  

2) Improve freeze-thaw resistance  

3) Improve resistance to explosive spelling in case of a 

severe fire  

4) Improve impact resistance  

5) Increase resistance to plastic shrinkage during curing  

D. Glass Fiber Reinforced Concrete 

 
Fig. 12:  Glass Fiber Reinforced Concrete 

Source: www.sika.com 

Glass Fiber reinforced concrete (GFRC) consists of high 

strength glass Fiber embedded in a cementitious matrix. In 

this form, both Fibers and matrix retain their physical and 

chemical identities, while offering a synergism: a 
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combination of properties that cannot be achieved with 

either of the components acting alone. In general, Fibers are 

the principal load-carrying members, while the surrounding 

matrix keeps them in the desired locations and orientation, 

acting as a load transfer medium between them, and protects 

them from environmental damage. In fact, the Fibers 

provide reinforcement for the matrix and other useful 

functions in Fiber-reinforced composite materials. Glass 

Fibers can be incorporated into a matrix either in continuous 

lengths or in discontinuous (chopped) lengths. 

It is a composite of Portland cement, fine 

aggregate, water, acrylic co-polymer, glass Fiber 

reinforcement and additives. The glasses Fibers reinforce 

the concrete, much as steel reinforcing does in conventional 

concrete. The glass Fiber reinforcement results in a product 

with much higher flexural and tensile strengths than normal 

concrete, allowing its use in thin-wall casting applications. 

GFRC is a lightweight, durable material that can be cast into 

nearly unlimited shapes, colours and textures. 

Glass Fiber reinforced concrete architectural panels 

have general appearance of pre-cast concrete panels, but are 

different in several significant ways. For example, GFRC 

panels will, on the average, weigh substantially less than 

pre-cast concrete panels due to their reduced thickness. The 

low weight of GFRC panels decrease superimposed loads on 

the building’s structural components. The building frame 

becomes more economical. There are number differences 

between structural metal and Fiber-reinforced composites. 

For example, metals in general exhibit yielding and plastic 

deformation whereas most Fiber-reinforced composites are 

elastic in their tensile stress-strain characteristics. Other 

important characteristics of many Fiber-reinforced 

composites are their non-corroding behaviour, high damping 

capacity and low coefficients of thermal expansion. 

1) Health Hazards Caused Due to Glass Fiber 

The National Toxicology Program classifies inhalable glass 

wool Fibres as "Reasonably anticipated to be a human 

carcinogen”. Some Fibreglass products warn of "possible 

cancer hazard by inhalation. 

2) Advantages of GFRC 

i) Highly durable and safe 

ii) Design freedom since GFRC is able to be molded 

into almost any shape and color 

iii) Requires very low maintenance 

iv) Installation is quick and cost effective 

v) Weather and fire resistant 

vi) Economical 

vii) Energy efficient 

3) Applications 

i) The use of alkali-resistant glass Fibers for 

reinforcing cement has received appreciable 

attention because of their excellent engineering 

properties.  

ii) Glass-Fiber reinforced cement products that 

decrease with time in tensile and impact strength 

should not be used for primary structural 

applications.  

iii) Glass Fibers have been used successfully to avoid 

cracking problems due to shrinkage stresses in the 

production of thin sheet. 

iv) Combining Fiber types in cement composites is a 

new approach with high potential for improving the 

long-term performance of glass-Fiber-reinforced 

cement products.  

v) Mixtures of polypropylene and glass Fibers or, 

alternatively, mica flakes used as Fibers may help 

to prevent long-term decreases in tensile and 

impact strength. 

E. Carbon Fiber Reinforced Concrete 

 
Fig. 13:  Carbon Fiber Reinforced Concrete 

Source: www.theconstructor.orgFiberglass will irritate the 

eyes, skin and the respiratory system. Potential symptoms 

include irritation of eyes, skin, nose, throat; dyspnea 

(breathing difficulty); sore throat, hoarseness and cough. 

Carbon Fibers are the most recent & probably the most 

spectacular addition to the range of Fiber available for 

commercial use. Carbon Fiber comes under the very high 

modulus of elasticity and flexural strength. These are 

expansive. Their strength & stiffness characteristics have 

been found to be superior even to those of steel. But they are 

more vulnerable to damage than even glass Fiber, and hence 

are generally treated with resign coating. 

1) Benefits of CFRC  

i) High strength lightweight concrete cabe achieved. 

ii) More durable in hot weather & less shrinkage 

value. 

2) Increased freezing - thawing resistances 

3) Limitation of CFRC 

i) Expansive 

ii) Uses 

iii) Where the lightweight concreting is required.  

iv) Precast thin sections with lightweight concreting 

(up to Specific Gravity 1.0)  

v) Suitable for high temperature and low humidity 

areas.  

VI. FACTORS EFFECTING PROPERTIES OF FIBER 

REINFORCED CONCRETE 

Fiber reinforced concrete is the composite material 

containing Fibers in the cement matrix in an orderly manner 

or randomly distributed manner. Its properties would 

obviously, depends upon the efficient transfer of stress 

between matrix and the Fibers. The factors are briefly 

discussed below: 

1) Relative Fiber Matrix Stiffness 

The modulus of elasticity of matrix must be much lower 

than that of Fiber for efficient stress transfer. Low modulus 

of Fiber such as nylons and polypropylene are, therefore, 

unlikely to give strength improvement, but the help in the 

absorption of large energy and therefore, impart greater 

degree of toughness and resistance to impart. High modulus 
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Fibers such as steel, glass and carbon impart strength and 

stiffness to the composite. 

Interfacial bond between the matrix and the Fiber also 

determine the effectiveness of stress transfer, from the 

matrix to the Fiber. A good bond is essential for improving 

tensile strength of the composite. 

2) Volume of Fibers 

The strength of the composite largely depends on the 

quantity of Fibers used in it. Fig 5-1 and 5-2 show the effect 

of volume on the toughness and strength. It can see from Fig 

5-1 that the increase in the volume of Fibers, increase 

approximately linearly, the tensile strength and toughness of 

the composite. Use of higher percentage of Fiber is likely to 

cause segregation and harshness of concrete and mortar. 

 

Fig. 14: Effect of Volume of Fibers in Flexure. 

Source: Engineeringcivil.com 

 

Fig. 15:  Effect of Volume of Fibers in Tension 

Source: Engineeringcivil.com 

3) Aspect Ratio of the Fiber 

Type of concrete 
Aspect 

ratio 

Relative 

strength 

Relative 

toughness 

Plain concrete 0 1 1 

With 25 1.5 2.0 

Randomly 50 1.6 8.0 

Dispersed Fibers 75 1.7 10.5 

 100 1.5 8.5 

Table. 9- Aspect Ratio of the Fiber 

Source: Engineeringcivil.com 
Another important factor which influences the properties 

and behavior of the composite is the aspect ratio of the 

Fiber. It has been reported that up to aspect ratio of 75, 

increase on the aspect ratio increases the ultimate concrete 

linearly. Beyond 75, relative strength and toughness is 

reduced. Table. 1.1 shows the effect of aspect ratio on 

strength and toughness. 

4) Orientation of Fibers 

One of the differences between conventional reinforcement 

and Fiber reinforcement is that in conventional 

reinforcement, bars are oriented in the direction desired 

while Fibers are randomly oriented. To see the effect of 

randomness, mortar specimens reinforced with 0.5% volume 

of Fibers were tested. In one set specimens, Fibers were 

aligned in the direction of the load, in another in the 

direction perpendicular to that of the load, and in the third 

randomly distributed. 

It was observed that the Fibers aligned parallel to 

the applied load offered more tensile strength and toughness 

than randomly distributed or perpendicular Fibers. 

5) Workability and Compaction of Concrete 

Incorporation of steel Fiber decreases the workability 

considerably. This situation adversely affects the 

consolidation of fresh mix. Even prolonged external 

vibration fails to compact the concrete. The Fiber volume at 

which this situation is reached depends on the length and 

diameter of the Fiber. 

Another consequence of poor workability is non-uniform 

distribution of the Fibers. Generally, the workability and 

compaction standard of the mix is improved through 

increased water/ cement ratio or by the use of some kind of 

water reducing admixtures. 

6) Size of Coarse Aggregate 

Maximum size of the coarse aggregate should be restricted 

to 10mm, to avoid appreciable reduction in strength of the 

composite. Fibers also in effect, act as aggregate. Although 

they have a simple geometry, their influence on the 

properties of fresh concrete is complex. The inter-particle 

friction between fibers and between Fibers and aggregates 

controls the orientation and distribution of the Fibers and 

consequently the properties of the composite. Friction 

reducing admixtures and admixtures that improve the 

cohesiveness of the mix can significantly improve the mix. 

7) Mixing 

Mixing of Fiber reinforced concrete needs careful conditions 

to avoid balling of Fibers, segregation and in general the 

difficulty of mixing the materials uniformly. Increase in the 

aspect ratio, volume percentage and size and quantity of 

coarse aggregate intensify the difficulties and balling 

tendency. Steel Fiber content in excess of 2% by volume 

and aspect ratio of more than 100 are difficult to mix. 

It is important that the Fibers are dispersed uniformly 

throughout the mix; this can be done by the addition of the 

Fibers before the water is added. When mixing in a 

laboratory mixer, introducing the Fibers through a wire 

mesh basket will help even distribution of Fibers. For field 

use, other suitable methods must be adopted. 

VII. CONCLUSION 

From above Analyzed data we can conclude that there are  

lots of Fibers available in the market so we have to utilize 

them along with their given properties so we can improve 

the performance of Construction industries and there are lot 

http://theconstructor.org/concrete/fresh-concrete/803/
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of Precautions to be taken while using these Fibers in 

concrete that are also given in this Paper so almost all the 

Fibers can be utilized in concrete according to the use of 

Concrete and under which conditions it is being used. 
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