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ABSTRACT 
Glass Fiber Reinforced Concrete (GFRC) is a concrete 

containing fibrous material which can be in uniform 

distribution or random distribution. Fibers include, glass 

fibers, synthetic fibers which will possess different 

actions according to their own properties. A number of 

papers have already been published on the use of steel 

fibers in concrete and a large amount of research had 

been taken in steel fiber reinforcement. In present study 

the detailed experimental investigation is carried out on 

Glass fiber reinforced concrete. Since, Glass is non-

biodegradable and Glass waste can pollute the 

environment and also posses problem in dumping. Hence 

an attempt is made in the present investigation to study 

the effect of domestic and industrial waste Glass to 

concrete. 
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I. INTRODUCTION 

 
Concrete is the most widely used man-made construction 

material in the world. In the last fifty years, there has been 

significant progress in concrete technology, mainly owing to 

the revival of the interest in supplementary cementing 

materials, as well as because of the advent of new 

generation chemical additives for concrete. The  concrete  

without  any fibers  will  develop  the  cracks  due  to  

plastic  shrinkage,  drying shrinkage and  other  reasons  of 

changes in volume of concrete.  

The development of these micro cracks causes  

elastic deformation of concrete. Plain  concrete  is  a  brittle  

material and having the  values of   modulus of 

 rupture and strain  capacity  are  low. The addition of 

fibers in the plain concrete  will   control   the  cracking  

due  shrinkage and  also  reduce  the  bleeding  of   water. 

Fibers help to improve the post peak ductility performance, 

pre- crack tensile strength, fatigue strength, impact strength 

and eliminate temperature. FRC are used in civil structures 

where corrosion can be avoided at the maximum. 

Fiber reinforced concrete is better suited to minimize 

cavitation /erosion damage in structures such as sluice - 

ways, navigational locks and bridge piers where high 

velocity flows are encountered. Higher flexural strength 

gained by the adding of glass fiber. Glass fiber is available 

in continuous or chopped lengths. Fiber lengths of up to 35- 

 

mm are used in spray applications and 25-mm lengths are 

used in premix applications. Glass fiber–reinforced concrete 

(GFRC) consists basically of a cementations matrix 

composed of cement, sand, water, and admixtures, in which 

short length alkali-resistant glass fibers are dispersed. 

•Surendra P. Shah et al. (1987)[10] have discussed about 
strength and durability properties of M 20 and M 30 grade 

of glass fiber reinforced concrete. They concluded that 

improved behavior of glass fiber reinforced concretes over 

ordinary concrete and discussed about the effect of glass 

fibers on durability properties of glass fiber reinforced 

concrete. 

•J.A.O.Barros et al. (2002)[5] have studied fracture energy 

of cement based materials is significantly increased by 

adding glass fiber to the mix composition. The tensile 

strength is largely determined by the fiber orientation which 

depends on the mixing method. A tensile strength of about 

11 MPa is found when a spray up technique is used for the 

PGFRC. A tensile strength between 4.5 and 5.5 MPa is 

found for GFRC mixes made with the premix method. 

• J.P.J.G Ferreria et al. (2007) [6] have performed the test to 
shown that GFRC presents a better behavior than premix 

GRC, namely, for tension loads, this last technique is better 

adapted to the production of structural elements, especially 

for important volumes of material. This study also analyzed 

the effectiveness of the reinforcing elements introduced in 

GFRC for structural elements. 

•  N. A. Libre et al. (2008) [7] have concluded that in order 
to retain high level workability with fiber reinforcement, the 

amount of paste in the mix should be increased to provide 

better dispersion of fibers. According to test results, the 

optimum fiber content to achieve workability, stability and 

appropriate mechanical properties,with suitable workability 

is about 1% for 12mm fiber lengths and 4% for 6mm fiber 

length. 

•  Chandramouli K. et al (2010)[1] have observed that the 

percentage increase of compressive strength of various 

grades of glass fibreconcrete mixes compared with 28 days 

compressive strength is observed from 20 to 25%.The 

percentage increase of flexural and split tensile strength of 

various grades of glass fibre concrete mixes compared with 

28 days is observed from 15 to 20%. 



INTERNATIONAL JOURNAL OF RESEARCH IN TECHNOLOGY AND MANAGEMENT (IJRTM) 
ISSN 2454-6240   
www.ijrtm.com   

101 

Volume 3 Issue 2, April 2017 

 

• Vaishali G Ghorpade (2010)[11] has studied that the 
percentage increase in compressive strength at 28 days of 

1% fibre volume with 10% silica fume concrete over plain 

high performance concrete without fibre and silica fume is 

14% .The compressive strength of glass fibre reinforced 

high performance concrete 20 and 30% silica fume are as 

the lower side when compared with that of plain glass fibre 

reinforced high performance concrete mixes. 

Compressive strength: Experiments were conducted 

wherewaste fibers of metal and polypropylene were taken 

and tested. The results show that the addition of short fibers 

(<30mm) result in decrease of compressive strength and that 

of long fibers shows no change in compressive strength. 

Also addition of metal fibers shows no change in 

compression strength. It can be also be concluded that high 

fiber percentage may lead to high porosity and hence 

decreasing its compressive strength. Some performed 

experiments by adding waste polypropylene fibers to the 

concrete and included results of compressive strain at peak 

stress and compressive toughness index. 

 

Compressive toughness index (CTI) is: 

CTI = Total compressive energy absorbed/pre peak 

compressive energy absorbed. It is concluded that long 

polypropylene fibers (19mm) reduce compressive strength 

but increase energy absorption capacity and toughness 

characteristics. 

Previous researches also shows that at elevated temperatures 

the compressive strength of fiber reinforced concrete 

increases by 6%-10% 

 

Flexural Strength: This test indirectly measures the tensile 

strength of concrete and how a concrete beam resists failure 

in bending. According to the experimental results, addition 

of short or long fibers of polypropylene in a mixture 

improves the flexural strength. The previous researches 

suggest the use of multi modal fibers rather than mono fiber 

system. Fiber volume and length also effect flexural 

performance and post cracking behavior. The experiments 

suggest that volume of fibers added is proportional to the 

ductility in FRC. The post cracking behavior analysis 

according to this suggests that mono fiber system does not 

affect this property as such. But addition of both short and 

long fibers tends to improve the crack resistance. 

Experiments on FRC from industrial waste were described 

in the concerned paper. The flexural strength for M20 grade 

concrete was found to be highest (~2times of control beam) 

with 1% galvanized wire and 2% lathe scrap. Waste metal 

fiber reinforcement tends to increase flexural strength till 

3% volume. 

 

Durability: Durability is the most important factor of 

concrete, and this paper aims to review durability and 

sustainability of fiber reinforced concrete. Researchers 

studied the effects of polypropylene fibers and results 

showed that these fibers did not show any reduction in 

tensile properties even when exposed to salt water 

conditions at various temperatures ranging from 70°C to - 

7°C for six months. They also concluded that plastic fibers 

are also resistant to alkali environment. Some performed 

experiment with Plastic fibers from post-consumer 

plasticbottle and found that tensile strength was 87% after 

the attack. This implies that waste plastic fibers have good 

alkali and sulphide resistance. 

Permeability: Permeability of concrete is a major contributor 

to its durability. Researchers suggested that more the fiber 

length and characteristics, more air voids will be formed. 

This increase in porosity tends to increase 

permeability also. Thus, resisting its usage in marine 

construction. Experiments investigate the effect of waste 

fibrillated polypropylene fibers of lengths 19mm and 

12.7mm, where 19mm showed an increase in permeability 

and no effect on permeable voids. In contrast, 12.7mm long 

fibers denote a slight increase in permeability and decrease 

in volume of permeable voids. 

 

Toughness and Impact resistance: Considering the 

experiment conducted by Mohammed Seddik Meddah, 

Mohamed Bencheikh, we find that the Toughness of FRC is 

considered as its ability to absorb energy across the crack 

and is found in their experiment by using area under load 

displacement curve. By finding toughness indices, it was 

concluded that waste polypropylene fibers provided more 

toughness than metallic fibers. One more possible reason for 

poor performance of metallic fibers may be their random 

orientation and geometry (since they were directly used as 

waste itself). 

Impact resistance is said to be increased with addition of 

fibers. According to Bayasi and Zeng, Impact resistance 

significantly improves with addition of short fibers than 

long fibers till the volume of fibers added does not affect 

workability of FRC. Similarly Soroushian investigated the 

effects of adding recycled fibers and suggested that there 

was a sheer increase in impact resistance of FRC for discrete 

reinforcement distribution. S.Aravindam suggests that there 

is a 23.7% increase in impact resistance as recorded by 

falling weight method. 

 

I. SUMMARY 

 
This paper covers current state of usage of industrial waste 

fibers and focuses on waste glass fibers. This paper covers 

effect of addition of fibers and their volume on mechanical 

properties on fresh and hardened concrete according to 

various experiments, given as: 

 Recycled polypropylene fibers reduce air content in 

FRC, and may be used in the use of structures in marine 

environment. It can be implied that air content will increase 

even more for the addition of waste metal fibers, due to their 

highly crimped structure. An optimum volume of 3% of 

fibers is considered not to have adverse effect on air content, 

and higher amount than this is avoidable 

 It is observed that the workability of FRC 

decreases as the volume of PP fibers increases, especially 

when more volume is more than 1%. This is due to the large 

surface area of uneven waste fibers, absorbing cement paste 

and making the matrix more viscous. The decrease in 

workability is seen more due to the addition of long fibers. 

So, short fibers should be added for better workability 

otherwise super plasticizers can be added. 
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 Experiments suggest that there is almost a 41.25% 

increase in the compressive strength when waste metal 

fibers are used. Using long polypropylene fibers reduces the 

compressive strength but improves its CTI and toughness 

characteristics, unlike short fibers which increase 

compressive performance up to 0.3% and then start to affect 

it adversely. 

 The addition of fibers usually doesn’t enhance 

flexural strength of concrete, but long fibers contribute to 

quasi ductile behavior during post cracking period. 

 Durability of FRC with addition of plastic fibers 

results in a good resistance to salts, alkaline environment in 

various extreme temperatures and conditions, whereas metal 

fibers are highly susceptible to corrosion. 

 Longer fibers and better fiber characteristics would 

tend to increase the permeability of FRC. Polypropylene 

fibers have higher tendency to increase permeability due to 

their higher surface area rather than metal fibers. 

In case polypropylene fibers are used, short fibers should be 

preferred as they showed a decrease in permeability voids in 

experiments. It is good to avoid usage of PP fibers where 

impermeability is one of the most important factors of 

construction. Eg. Water tanks, swimming pools and so on. 

 Impact resistance of FRC is proportional to the 

amount of fibers added, until they do not affect 

workability of the fresh mix. 

 Using FRC from industrial waste products would 

have following benefits: 

 More use of recycled steel, post-consumer plastic 

and metal waste. 

 Reduce disposal problem. 

 Sustainable, durable and economical. 

 Reduction in slab thickness up to 30%. 

 Ideal for joint free design. 

 

II. SCOPE AND CONCLUSION 

 
• From the above reviews conclusion can be drawn that 
inclusion of glass fiber in specific dose achieve better 

workability, concrete volume stability and appropriate 

mechanical properties. 

• Significant Increases in compressive, split tensile and 
flexural strength with the use of glass fiber in various grade 

of concrete after 28 days of specimens have been observed. 

• GFRC can be proved as effective supplementary structural 
material with reduced density and has good durability 

properties. 

•     From literature review observed for scope of using 
supplementary cementing material to make environment 

friendly concrete. 

•      An Experimental work on fly ash with glass fiber is not 
properlyreported. 

•    Based on literature review durability and mechanical 
properties of GFRC with fly ash as supplementary 

cementing material can be studied as scope of this project. 
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