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Abstract- Concrete is most important and widely used construction material due to its high compressive behaviour and with 

the property of mouldability it can be cast in any shape and size required. However, being so beneficial material, it is w

when it comes to resist tensile stresses. The brittle nature of concrete fails without providing any prior information like c

Though the huge deflections are resisted and controlled by reinforced bar at we can see spalling of large pieces of conc

which would be harmful for human life and economy. Still now many research works have been done on many varieties of 

fibers like synthetic fibers, natural fibers and steel fibers with different properties. The studies show that addition of fi

had increased the strength properties of concrete. Different fibers have different impact on increasing strength of concrete 

mix. The present study is done on different types of synthetic fibers and their behaviour when used with concrete. This paper

is written reviewing many literature works done till now on synthetic fibers.To have overall view on impact of different fibers 

on increasing the strength of concrete mix. Study on synthetic fibers like polyester, nylon, polyethylene and polypropylene e

and the complete review on studies done on different synthetic fibers are studied.

 

Keywords-Natural Fibers, Syntheticfibers, Steel

I. INTRODUCTION 
 
The use of fibers in concrete as composite material is 
research going on from many years and many 
constructions works across the world has used fibers to 
strengthen the structures. The study on fibers utilization in 
concrete as started from late 1900s and is evolving till 
today. Many studies are still going on to find different 
fibers that can help to increase characteristic properties of 
soil due incorporation of fibers. Fibers are also used in soil 
stabilization, controlling crack development and in 
construction of roads in different layers of road 
construction. Different fibers have shown different 
characteristic changes when in incorporated with concrete, 
soil and cement mix.  
 
To overcome these losses and to impart tensile strength to 
the concrete discrete fibres with random arrangement are 
mixed with concrete and casted as reinforced cement 
concrete. These small synthetic fibers arranged randomly 
helps in increasing the bond strength of concrete under 
tensile loading. Adding fibers to concrete enhance t
concrete properties in both wet and dry stages.
 
When concrete is mixed with small discrete fibers to 
increase its characteristic properties then it is called fibre 
reinforced concrete. There are different types of fibers 
natural, synthetic and steel etc used in concrete to enhance 
its tensile strength. In many fibers used in concrete till 
now synthetic fibers like polypropylene, polyesterand 
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concrete. These small synthetic fibers arranged randomly 
helps in increasing the bond strength of concrete under 
tensile loading. Adding fibers to concrete enhance the 
concrete properties in both wet and dry stages. 

When concrete is mixed with small discrete fibers to 
increase its characteristic properties then it is called fibre 
reinforced concrete. There are different types of fibers 

c used in concrete to enhance 
its tensile strength. In many fibers used in concrete till 
now synthetic fibers like polypropylene, polyesterand 

nylon etc as shown better results when used in concrete. 
Other fibers like steel fibers with different textures a
natural fibers also shows good result when used in 
concrete but present study we are manly focusing on befits 
of synthetic fibers in concrete and their behaviour in 
concrete matrix. The main benefit of using these fibers in 
concrete is we can reduce the non-biodegradable waste 
fibres from accumulating on the soil surfaces or landfills  
at the same time we can use this unwanted waste fibers in 
construction works and can have different kind of befits.
 
II. TYPES OF SYNTHETIC FIBRES USED 

IN CONCRETE MIX
 

Polyester fibre, it is a polymer of ester group in their main 
chain.it is used in many industries extensively in clothing. 
Synthetic polyester fibres have high water resistant and 
resistant to environmental effects. It is derived from 
petroleum and it takes million barrels of oil to produce 
polyesters but it takes many years to decompose. 
 
So, its reuse becomes more important. When these fibres 
are mixed in concrete matrix it shows adequate resistant to 
alkali behaviour of mix. Its physical and chemical 
properties enhance the strength of composite. The change 
in properties can be seen in long term.
 
Nylon fibre, it is synthetic fibre made of semi
polymadies.it is first synthetic thermoplastic polymer. In 
auto mobiles nylon resins are used in engin
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and used in tire cord. Different forms of nylons are nylon 
6, nylon 6,6 and glass filled nylon fibre varieties increases 
structural strength, impact and rigidity. When nylon used 
in composite material as reinforcement with glass and 
carbon fibre it shows more density than a pure nylon. 
Incorporation of nylon fibres in concert increases ductility 
of matrix and increases compressive strength and reduces 
the cracks due to thermal stress in structures.
 
Polypropylene fibre, it is 100% synthetic fib
from chain growth of polymerization from monomer 
propylene. It has a high chemical and heat resistance and 
slight harder than other fibres. It is also resistant to fatigue. 
It is also used in roofing membranes as waterproofing in 
top layers.it is used to make ropes in lifting heavy objects. 
 
Nylon fibres are used in composite materials as additives 
to increases strength and crack, spalling. In earthquake 
prone areas it is used in stabilizing soil strength while 
constructing foundations of buildings, bridges etc. it is 
used in drywall joints for reinforcement. It increases the 
flexibility and shrinkage, dimensional stability of joints, 
cracking’s in dry state. These fibres when mixed with 
concrete mix increase its compressive strength, and crack 
resistance. long fibres increase workability of mix which 
gives better matrix. When this composites under goes 
thermal stress in shows better crack preventions. These 
fibres when treated with chemicals like silica etc; gives 
good bond strength to matrix. Polypropylene is recyclable 
material and has 5 as its resin identification code.
 
Steel fibres, it is engineering material used in 
reinforcement. It is traditional fibre used in the concrete 
mix. These fibres increase the mechanical properties of 
concrete matrix. These fibres mainly increase flexural 
strength and split tensile strength of concrete mix. these 
fibres can also be used in high strength concretes. The 
distribution of fibres can be properly done by using 
vibratory mixing. These fibres are available 
sizes and diameters. When it is mixed with other fibres it 
helps to increase mechanical properties. 
 
Glass fibres, these are generally made by mixing different 
materials such as silica sand, limestones, boric acid and 
some other minor ingredients. It goes under heating and 
cooling cycle to get converted in fibres. In processes of 
making there formed different glass fibres like soda lime 
glass fibre, borosilicate fibres, alkali resistant fibres, high 
performance fibres. These fibres have tensile
3.5Gpa, elongation of 2%, 4.5%etc. it is used to make 
corrosion resident materials.  
 
These fires are used in both interior and exterior concert 
matrix due to its low flammability. It is also used in 
swimming pools and bathroom fixtures due to
resistance. Due to its strength and stability, it makes the 
composite structure more flexibility and requires low 
maintenance.  
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III. OBJECTIVE
 
The main objective of the literature study is to have better 
knowledge on different kinds of synthe
know which fibre is a better combination and what 
percentage of fibers mix with concrete have given the 
better results like increases in tensile strength and flexural 
strength properties of the concrete member. 
 
The comparison of mechanical properties between 
different proportion of same fibre and change in 
mechanical properties and flow behaviour when an 
additive is added in combination of fibers.
 

IV. LITERATURE REVIEW
 
Yuan Qin et al (1), the study done on nylon fibre and 
fabric and concluded as follows the average slump of 
NFFRC and NFRC is lower than PC. The ductility of fibre 
and fabric reinforced concrete in better then plain concrete 
due to bridging action of fibres in them. This brid
action held the formation of macrocracks and holdback the 
dropping pieces. These characteristics of NFFRC and 
NFRC avoid sudden collapse. The compressive strength of 
fabric reinforced concrete is higher than fibre and plain 
concrete. The compressive toughness index of NFFRC is 
higher than PC but less than NFRC. The ductility of 
NFRC is higher than NFFRC. 
 
Yuan Qin et al (2), from the study we can understand that 
slump value of PPFFRC and PPFRC is lower in 
comparison to PC. The compressive strength of P
has increased in comparison to PPFRC and PC. The 
compressive toughness index of PPFRC is higher when 
compared with PPFFRC and PC. The breaking velocity of 
PPF is lower when maximum load is applied than PPFF. 
Effective energy absorption capacity of PP
increased but compressive failure energy capacity had 
slightly decreased. 
 
JavadEidan et al (3), in this study we show use of 
polypropylene fibres in concrete to understand its 
properties after heating. It showed use of 0.2% fibres after 
exposing at 600’C heating cycle had better crack 
prevention. It also showed 25% of initial strength and 27% 
initial splitting tensile strength. In present study it had 
been told that 400’C is the critical temperature should be 
taken. 
 
Guyu Feng et al (4), study about polypropylene fabric 
reinforced concrete composite. In the present study fabric 
was surface modified with acrylic acid (AA) and 
grapheme oxide (GO) they were grafted of the PP fabric to 
increase mechanical property and freeze
of PPFFRC. Results of this test showed that surface 
modification with AA-GO increased surface modification 
and hydrophilicity of PP fabric. Modified PP fabric also 
showed slight increase in compressive strength and also 
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showed 25.6% increase in flexural strength. Th
of PP fabric also improved freeze-thaw durability. 
Modified PP fabric showed more ductile type of failure 
mode. It also higher relative modulus of elasticity and 
residual flexural strength.  
 
Cesare signorini et al (5), the failure mechanism of 
coated polypropylene fibre reinforced concrete. Silica 
coating improved bond between fibres and concrete 
matrix. Mechanical performance of concrete is assessed by 
pull-out test on specimens and three-point bending test on 
beam specimens.  
 
Pull out test on coated and uncoated specimens of concrete 
given that pull-out energy is more in coated block 
compared to uncoated pull-out load is nearly the same. It 
also a show curing time is similar to both coated and 
uncoated specimens and 28 days curing gives
than 8days. Deformation energy, first cracking strength, 
elastic modulus, strain at 40% of the FCS is more for 
coated blocks then uncoated. 
 
Lutfurakand et al (6), the study had been done to show 
effectiveness of chemical treatments on poly
fibre used as reinforcement in pervious concrete. 
Chemically treated fibres have higher bond strength with 
concrete matrix. Acid treated fibres show more flexural for 
pervious concrete specimen compared to controlled 
pervious concrete specimen. Due to flexible fibres, there is 
no much change in compressive strength. Fibre
bonding is tested by pull-out test it shows similar patterns 
as fibre reinforced conventional concrete. The effected 
zone of each fibre in pervious concrete is less compar
conventional concrete with fibre reinforcement.
 
Vikranth s. Vairagade et al (7), the change in properties 
of concrete due to use metallic and synthetic fibres like 
polypropylene. The compressive strength of cube has been 
increased to 11.23% due to addition of polypropylene 
fibres and for cylindrical specimen it increased to 18.16%. 
 
The tensile strength of the composite also increased to 
45.61%. IN present study 24mm polypropylene fibres had 
been made and concluded that use of more length fibres 
increases workability when compared with short fibres.
 
Jiaqing wang et al (8), in this study macro synthetic 
polypropylene fibre reinforced rubber concrete specimen 
is prepared to understand its mechanical, durability and 
micro structural properties. The polypropylene fibre used 
as reinforcement where rubber was used as aggregates. 
 
Initial the strength decreased with increases in rubber 
aggregates later on it was seen that the fracture strength 
had been increased due to fibres and rubber content 
increase when compared with plain concrete. The crack 
bridging effect in polypropylene reinforced rubber 
concrete was better than plain concrete due to PP fibres. 
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bridging effect in polypropylene reinforced rubber 
concrete was better than plain concrete due to PP fibres. 

They conclude that these materials were economical, eco
friendly and durable to use in concrete matrix.
 
Jian wanga et al (9), in study injection moulding of 
polypropylene single-polymer fibres with sandwich
woven fabric was used and its development, 
characterization was studied. To improve mechanical 
strength and appearance of matrix clamping force is used 
to fix inserted woven fabric. The minimal tensile strength 
we got due to incorporation of this fibres and woven fabric 
was 38.22Mpa it is 40% greater non
Low temperature and higher holding time increase the 
strength and bonding of fibres. Injection’s presser also 
plays an important role in binding of fibres. the SEM 
image showed a better bonding and compatibility between 
fibres and concrete matrix. 
 
RouhollahRostami et al (10), the study on use of 
polyester fibres in alkaline and cementit
environments. As alkaline and cementation environment 
can degrade the fibre in different levels there was a detail 
study done on how they behave in such environment. 
Though the environment degrades the fibres the results in 
different study’s showed positive which can be seen by 
changes in their mechanical and physical properties. These 
fibres had not shown any change in short term but their 
changes in mechanical and physical properties were seen 
in long term. They also said that hybridizatio
fibres will enhance the results to be more positive. The 
alkaline hydrolysis of fibre depends on time, temperature 
and alkaline concentration it is beneficial to stimulate the 
alkaline conditions of concrete.   
 
E.Arunakanthi et al (11), the experimental study on glass 
and steel fibers has been conducted in different 
percentages 0.5,1,2 and 3% in M20 grade concrete and 
compressive, tensile and flexural strength test results are 
compared for 28days. The results show that addition of 
steel fibers strength results increases linearly and in case 
of glass fibers results increased till 1% and further addition 
of glass fibers decreased the strength of concrete.so, it is 
concluded that 1% addition of glass fibers shows better 
result. 
 
A. M. Shende et al (12), the experimental study on steel 
reinforced concrete for M-40 grade with 0,1,2 and 3% 
fraction of steel fibers with hooks are used. It is observed 
that 3% steel fibers gave better strength results compared 
to other fractions and aspect ratio of 50 gave better results 
than 60 and 67 aspect ratios. Addition of steel fibers 
increased compressive strength by 11 to 24%, flexural by 
12 to 49% and split tensile strength by 3 to 41%.
 
K.P Juhasz and V.Kis (13), the use of Marco synthetic 
fibers increseing day by day in comparsion with steel 
fibers even at low youngs modulus because quantity of 
number of indivisual fibers is more in fiber reinforced 
concrete. The study shows that length of fibers play 
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important role in properties of fresh concrete long fi
decrese the workability were as short or macro fibers bend 
along with aggregate and helps in getting the required 
workability. Steel fibers being rigid does not shape easly 
according to the mould were as synthic fibers bend easly 
and can compaction can be done properly without altering 
the lengths. 
 
Rahul Rai et al (14), the study on synthetic fibre 
reinforced concrete the fibre used is polypropylene fibre in 
two forms monofilament and film fibers. The study 
concludes that more than 0.5% of fibre conte
workability of mix. The maximum strength values at 0.5% 
fibre content are as follows maximum compressive 
strength increased by 7.09%, spilt tensile strength 
increased by 3.58 MPa it is 9.14% and maximum flexure 
strength obtained is 5.94MPa which is 28.01%. We can 
see due to incorporation of fibers flexural strength 
increased to a maximum extent were as compressive and 
tensile strength had not shown much variation.
 
Baltesanjaykumar et al (15), the Use of Plastic Fibre in 
Concrete in the study they used PET bottle fibre sherd into 
macro fibers. The fibre held the concrete mix together. 
The test results show that mixing of 1.5% of PET fibers 
increased the tensile strength to maximum extent 8% of 
tensile strength and 4 to 5% of compressive strength
increased in comparison to control mix. The flexural 
strength of mix increased by 59%. The results show that 
failure was not sudden and it showed ductile failure when 
PET fibre was mixed. 
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