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Abstract— Construction industry is fronting a very thought-

provoking and renowned structures. From an artistic point of 

view, architects provoke their work, while we civil 

engineers provoke our work from a point of strength and 

durability. To retain a structure's esthetic view without 

compromising its strength and durability. Construction 

industry is fronting a very thought-provoking and renowned 

structures. Architectures provoke their work from artistic 

point, whereas we civil Engineers provoke our work from 

strength and durability point. In order to maintain the 
aesthetic view of a structure without affecting its strength 

and durability many exertions have been made in the field of 

concrete technology, In this paper , the studies conducted by 

various researchers on mechanical properties viz., flexural 

and impact strength of cement based composites, and the 

recent developments and various applications are presented. 
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I. INTRODUCTION 

One of the most important building material is concrete and 

its use has been ever increasing in the entire world. The 

reasons being that it is relatively cheap and its constituents 

are easily available, and has usability in wide range of civil 

infrastructure works. However concrete has certain 

disadvantages like brittleness and poor resistance to crack 

opening and spread. Concrete is brittle by nature and 

possess very low tensile strength and therefore fibres are 

used in one form or another to increase its tensile strength 
and decrease the brittle behaviour. With time a lot of 

experiments have been done to enhance the properties of 

concrete both in fresh state as well as hardened state. The 

basic materials remain the same but super plasticizers, 

admixtures, micro fillers are also being used to get the 

desired properties like workability, Increase or decrease in 

setting time and higher compressive strength. Fibres which 

are applied for structural concretes are classified according 

to their material As Steel fibres, Alkali resistant Glass fibres 

(AR), Synthetic fibres, Carbon, pitch and polyacrylonitrile 

(PAN) fibres. 

II. LITERATURE REVIEW 

The purpose of this literature review is to thoroughly study 

the similar works of the other researchers and identify the 

research gap of such studies to pave way to new research 

findings. In this chapter, the studies conducted by various 

researchers on mechanical properties viz., flexural and 

impact strength of cement based composites, and the recent 

developments and various applications are presented. 
Awang and Noordin (2002) analyzed the effect on t

he compressive strength of lightweight foamed concrete whe

n mixed with alkaline esistant  glass  fiber  and observed 

that the workability of the various mixtures used in the 

experiment varied between 18cm and 20cm, and the 

substantial workability of the formed concrete effuse 

provided by the different mixtures.  

Experiments were performed to investigate Rao et 

al. (2010)'s strength properties of glass fibre concrete. They 

deduce that adding glass fiber to the concrete mix may lead 

to a reduction in bleeding resulting in increased 

homogeneity, surface integrity and reduced crack 
probability. There was also a 20 percent increase-25 percent 

increase in compressive strength, 15 percent-20 percent 

increase in flexural and split tensile strength compared to 28 

days with different degrees of concrete mixes. 

Rao et al. (2010) investigate the impact of fly ash-

based concrete with glass fibre, and deduce that concrete 

degradation efficiency with addition of fly ash increases 

moderately with addition of fiber. Concrete with 0.3 per cent 

of glass fiber has the desired strength value in the control 

mix distinction. 

Shakor and Pimplikar (2011) conducted a research 
study on glass fiber reinforced concrete use in building, 

which reported that the compressive strength increased to a 

limit of 1.5 per cent of glass fiber fraction in concrete as 

observed in the test. The decline in strength following 

exceeding the limit is due to the increasing weight of glass 

fibre, which affects the cohesiveness of concrete particles. 

Glass fiber must be accurately mixed within a minute, as it 

breaks down into smaller fractions that do not provide the 

optimum result. 

Quadri et al. (2012) analyze the strength aspects of 

glass fiber reinforced concrete, concluding that with the 
addition of fly ash in the concrete mix, the workability 

decreases which can be overcome by adding plasticizers or 

super-plasticizers further. They also observed that in the 

early stages of compression and flexural strength there was a 

moderate increase, whereas the ultimate strength of split 

tensile strength had a sudden increase of reinforced concrete 

in the glass fiber compared to plain concrete. Concrete of 

grade M-20, M-30 and M-40 were tested for their split 

tensile strength, compressive strength and flexural strength 

at 3,7 and 28 days and it was concluded out after keen 

observation that the variant strength increases from 20% - 

30%, 25% - 30% and 25% - 30% respectively when 
comparedto plain concrete. 

Murthyet al. (2012) examine the performance of 

fibre reinforced concrete and conclude that glass fibre being 

a waste of glass industry have a substantial role in the 

improvement of the properties of concrete in future. It 

increases the compressive strength up to a marginal value 

but flexural strength was increased up to 30% in the test 

conducted. Hence, it plays a crucial role for the 

development. 
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Alam et al. (2012) carried out experiments on Glass 

Fibre Reinforced Concrete Properties. Alkali-resistant glass 

fiber does not affect the concrete's workability while 
improving its compressive and tensile strength significantly. 

For different degrees of concrete mixes the theslump value 

varies barely but significantly. Compressive and tensile 

strength increased prolificly with glass fibre applied to a 

maximum 

Deshmukhet al. (2012) performed a research 

experiment with the addition of glass fiber concrete on the 

impact on Ordinary Portland cement and shows the 

mechanical properties and toughness of concrete is optimal 

at 0.1 per cent offibre. The compressive strength increases 

slightly while the strength of flexural and split tensile 

increases significantly with the addition of glass fibre. 
In an experimentation study on reinforcing 

efficiency of low volume class fly ash concrete with glass 

fibre carried out by Siva kumar and Sounthararajan (2013), 

it was observed that with 25% of fly ash and 0.3% of fibre 

in concrete possess the optimum value of flexural and 

compressive strength, which further emits the enhanced 

mechanical characteristics of concrete. It also exhibits 

significant ultrasonic pulse velocity of variant mix 

composition which improves its hardening effect as well 

Manjunathaand Ashwini (2013) analyzed the 

performance of self-compacting concrete reinforced with 
glass fiber and concluded that SCC's flow capacity and 

passing ability decreases with the increase in aspect ratio 

and the volume fraction of glass fiber. In addition, glass 

fiber in axial tension is highly lucrative, which increases its 

tensile strength. The flexural strength and compressive 

strength was found out to be the most at the addition of 

0.5% of glass fibre whereas spilt tensile strength at 0.75%. 

The volume fraction and aspect ratio of glass fibre for 

concrete to perform in the most lucrative manner in terms of 

compressive and flexural strength was found to be at 0.5% 

and 1285 whereas for split tensile strength at 0.75% and 

1285 
Ravi kumar and Thandavamoorthy (2013) 

investigated on strength and fire resistant properties of glass 

fibre concrete which concluded that when compared to the 

flexural, compressive and split tensile strength of 

conventional concrete, with the 0.5% addition of glass fibre, 

the value increased to 13%, 42% and 20%. Therefore, 

reinforcing concrete with glass fibre increase its strength by 

1.78 times the normal concrete. Heating the concrete for 2 

hours at 300C decreases its compressive strength. The 

compressive strength without and with addition of 0.5%, 1% 

of glass fibre after heating decreases to 32% and 25%, 10% 
to its original strength . 

Dawoodand Hamad (2013) conducted a study on 

high-performance lightweight concrete reinforced with 

Glass Fibre, which showed that the increase in the 

percentage of glass fiber resulted in a decrease in concrete 

workability. Lightweight concrete with less than 0.6% of 

glass fiber will increase its compressive strength while 

decreasing its workability with more than 0.6% will result. 

However, with the addition of 0.6 per cent glass fiber with 

or without super-plasticizer, flexural strength increases 

promptly. 

Rathi et al. (2014) experimental study on glass 

fibre reinforced concrete moderate deep beam, the study 

showed increase in the split tensile and compressive strength 
with a maximum value coming at the inclusion of 0.75% 

glass fibre and an average increase value of 24.73  

Krishna and Venkateswara (2014) deduce the 

effect of glass fibres in rigid pavement. The study 

proclaimed that 0.2% of fibre in concrete possess the 

optimum value of compressive, flexural and split tensile 

strength increasing from 12.2 to 24.2 N/mm2 

A research work carried out by Singh and Kumar 

(2014) demonstrated the impact of fiber on concrete 

properties, which explained that, with 0.5 percent of glass 

fiber in concrete, greater compressive and flexural strength 

will result. Nevertheless, flexural strength will increase 
significantly to 60 percent relative to its nominal ratio, with 

the addition of 0.7 percent glass fiber. 

A research on the increase of concrete tensile 

strength due to glass fiber was conducted by Pitrodaet al. 

(2015), which reported that the flexural strength, 

compressive strength and split tensile strength of concrete 

increases with the addition of glass fiber to overcome the 

load and tension deficiency, thus improving its resilience 

and mechanical characteristics. 

Subramani and Mumtaj (2015) conducted an 

experimental investigation Of Partial Replacement of Sand 
with Glass Fibre which deduces out that the strength of 

concrete with 10% of glass fibre was higher than compared 

to that of the conventional mix. The optimum intensity to be 

sustained for the higher value of strength and durability at 7 

days was acquired with sand replacement amount of 10% of 

glass fibre in variant mixes. The coefficient of permeability 

of Concrete mix with glass fibre remains negligible and 

without glass fibre increased significantly. Fibres in the 

concrete help in depleting the pores, hence creating erratic 

pore structures which increase the impermeability of 

concrete. Cementitious materials fracture energy remarkably 

increases with the addition of glass fibre. 
In an experimental study on glass fibre concrete by 

Khan et al. (2016), it was culminated out that after the 

addition of glass fibre, the workability of concrete increases 

by 1%. There was also an increment of M-20 grade concrete 

in compressive, flexural and split tensile strength at 7 and 28 

days regarding to the 1% increase in workability. A gradual 

increase in the compressive strength of glass fibre concrete 

was also observed as compared to the normal concrete. 

Further, workability decreases from 1% due to addition of 

glass fibre. The flexural strength, compressive strength and 

split tensile strength remains very high at 1% for 7 days. 
Kumar Shantveerayya and Nikkam Vikasin (2016) 

carried out by An experimentation on the properties of 

reinforced glass fibre and ground granulated blast furnace 

slag concrete which concluded that the concrete workability 

increases and decreases in accordance to the inclusion of 

Ground Granulated Blast Slag and glass fibre. Slump value 

getsgra dually increase up to 45% in 0.33% and 0.67% of 

glass fibre along with the addition of GGBS and then further 

decreases. The split tensile strength and compressive 

strength value of cube exhibit efficacious strength with the 

addition of GGBS from 0% to 45% in 0.33% of glass fibre 
and 0% to 30% in 0.67% of glass fibre. However further 
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more addition of GGBS may result in decreasing the value 

of cubes. 

Gupta et al. (2017) analyzed the effect on 
compressive and flexural strength of M25 grade of concrete 

after the addition of alkali resistant glass fibre and observed 

that the inclusion of the glass fibre into the mixture of 

concrete replacing the cementitious material did not improve 

its compressive and flexural strength. However at the age of 

28 days, the values of the mix with 2% of glass fibre are 

comparable to the controlled concrete mix having no glass 

fibre at all. 

III. CONCLUSION AND DISCUSSION 

 The UPV test results show that the quality of concrete 

gets slightly affected on addition of glass fiber but the 

overall quality of concrete is preserved. 

 On addition of glass fiber Water Absorption of 

Concrete decreases. 

 It is observed that glass fiber can be effectively used as 

cement in concrete mix. 

 It can be observed that increase in compressive strength 

of concrete is observed on addition of a certain 

minimum quantity of glass fiber. 
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