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Abstract: 

Concrete is a composite material which is weak in  tension and is often affected by cracking and scaling which are connected to plastic 

and hardened states and drying shrinkage. Worldwide a great deal of research is currently being conducted concerning the use of fiber 

laminates and sheets in the repair and strengthening of reinforced concrete members. Fiber-reinforced polymer (FRP) application is 

very effective way to repair and strengthen structures that have become structurally weak over their life span. FRP repair sy stems 

provide an economically viab le alternative to traditional repair system and materials. In this paper Experimental investigations done 

on the behavior of  the concrete strengthened using discontinuous chopped glass fiber are carried out with concrete mix of two 

different length of glass fiber (6mm and 12mm) at various percentage (0.25%, 0.50%,0.75%) amount of addition by the total weight 

of concrete. Experimental data on load for compression, tensile and flexural tests have been carried out, strength variations and failure 

modes of each specimen were obtained. 
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I. INTRODUCTION 

 

The present day world is witnessing the construction of very 

challenging and difficult civ il engineering structures. Quite 

often, concrete being the most important and widely used 

material is called upon to possess very high strength and 

sufficient workability properties. Efforts are being made in the 

field of concrete technology to develop such concretes with 

special characteristics. Researchers all over the world are 

attempting to develop high performance concretes by using 

fibers and other admixtures in concrete up to certain proportions 

.Many studies have shown that the mechanical properties of 

concrete can increase dramatically (by more than an order of 

magnitude) with the addition of fibers individually. This chapter 

deals with the details regarding the review of literature on 

studies pertaining to mechanical properties of glass fiber 

reinforced concrete 

 

 
Figure. 1 : Effects of fiber  

 

II .   LITERATURE S URVEY 

 

Presently many experimental investigations are having been 

carried out with the addition of glass fibers of various type, 

composition and thickness. The testing involves the 

compressive, split tensile and flexural strength tests . It has been 

analyzed that the glass fiber addit ion to the concrete has the 

ability to improve the compressive strength at its 0.5% fiber 

addition, but the split tensile and flexural strength has achieved 

the maximum strength at its 1% of addition. , Since we know 

that the glass fiber has good water absorption capacity 

 

III. MATERIALS  

 

 Cement: Ordinary Portland cement 53 grade was used for the 

experimental programme. It was tested for its physical properties 

in accordance with IS standards.  

 

Fine Aggregates: The fine aggregates used for experimental 

programme was obtained from bed of river.  The fine aggregates 

used passed through 4.75mm sieve and had a specific gravity of 

2.68.The fine aggregates belonged to Zone II according to IS 

383. 

 

 Coarse Aggregates: The coarse aggregates used were non-

reactive and as per the requirements to produce a good and 

durable concrete .The coarse aggregates were of two different 

grading and as such a definite mix proportion was used to obtain 

the desire grading for coarse aggregates. One grade has 

maximum size of 12.5mm and minimum 10mm and for the other 

the maximum size was 20mm and minimum 12.5mm.This 

combination was used for casting cubes, cylinders and prisms. 

This is done to avoid the bailing effect of concrete mix.  

 

Water: Ordinary tap water which is safe and potable for 

drinking and washing was used for producing the concrete. 

 

 

Research Article                                                                                                                           Volume 7 Issue No. 1 



International Journal of Engineering Science  and Computing, January 2017         4259                                                                    http://ijesc.org/ 

Glass Fibers: Glass fiber also known as fiberglass is made from 

extremely fine fibers of glass. It is a light weight, ext remely 

strong and a robust material. Glass fibers, the most popular       

of the synthetics, are chemically inert, hydrophobic, and 

lightweight. They are produced as continuous cylindrical 

monofilaments that can be chopped to specified lengths or cut as 

films and tapes and formed into fine fibrils of rectangular cross 

section Used at a rate of at least 0.1 percent by volume of 

concrete, glass fibers reduce plastic shrinkage cracking and 

subsidence cracking over steel reinforcement. Here we are using 

0.25, 0.5, and 0.75 % addition to the mix of concrete. 

 Type  –  E- glass fiber  

 

 Length  –  6 &12mm  

 

 Color  –  White  

 

Concrete Mix: The Mix Design is as per IS code 10262:2009. 

Method of mix design is chosen to get mix ratio for M30 grade.  

 

TABLE. I. MIX PROPORTIONS 

 

CEMENT FINE 

AGGREGATE 

COARS E 

AGGREGATE 

WATER –  

CEMENT 

RATIO 

1 1.676 2.85 0.45 

 

 
                     Figure. 2 : glass fibers 

 

IV.   METHODOLOGY 

 

In this study, a comparison has been made between plain 

concrete and high strength achieved by concrete using glass fiber 

of two lengths (6 &1 2mm) for M30 grade of concrete. The test 

(compression test, split tensile test and flexural strength test) is 

to be done on the concrete with the addition of glass fibers of 

various percentages (0.25%, 0.50%, and 0.75%) to total weight 

of the concrete. Mix design of M30 concrete is to be designed as 

per IS 10262:2009 and to find out the quantities of ingredients. 

 

COMPRESSIVE STRENGTH OF CONCRETE (IN 

N/MM2):  

 

Compressive strength was studied for three samples fo r each 

various proportional addition of fibers.  Compressive strength of 

concrete is usually found by testing concrete cubes moulds of 

size 150 mm x 150x 150mm. 

 
Figure. 3 : Compression test 

 

SPLIT TENS ILE STRENGTH TES T: 

 

Concrete may be subjected to tension in very rare cases and is 

never designed to resist direct tension. However, the load at 

which cracking would occur is important and needs to be 

determined. Split Tensile strength of concrete is usually found 

by testing concrete cubes moulds of size 150 mm x 300mm. The 

tensile strength of concrete as compared to its compressive 

strength is very low and is found to be only 10-15 % of the 

compressive strength. There are various factors which in fluence 

the tensile strength of concrete like aggregates, age, curing, air-

entrainment and method of test. 

 

 
Figure. 4 : S plit tensile test 

 

 FLEXURAL STRENGTH TES T: 

 

Flexural strength is also a measure of the tensile strength of 

concrete. In practical concrete may not be subjected to direct 

tension but it is subjected to flexure in many cases particularly in 

beams which is a flexural member. Flexural strength is also 

referred to as modulus of rupture. 

 

 
 

Figure. 5 : Flexural strength test 
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 Flexural strength of concrete is usually found by testing plain 

concrete prisms of size 500 mm x 100x 100mm were casting 

using M30 grade concrete. Specimens with Conventional 

Concrete and glass fiber concrete of different percentage were 

casted. After 24 hours, the specimens were removed from the 

mould and subjected to water curing for various days. After 

curing, the specimens were tested for flexural strength. 

 

V.   RES ULTS AND DISCUSS ION 

 

The Tests on the concrete with and glass fibers showed 

considerable improvements in properties over the series of 

addition of fibers. Change of properties and behavior of blended 

concrete with fibers for 7, 14 and 28 days of curing are d iscussed 

in this chapter using the results obtained from the experimental 

program. 

 

I.   7 DAYS TES T RES ULTS (IN N/MM2): 

 

TABLE. II.COMPRESS IVE STRENGTH OF CONCRETE  

 

S.No 

 

 

Without 

fiber 

 

0.25%   

fiber 

 

0.5%  

fiber 

 

0.75%  

fiber 

1 22.6 23.69 27.25 31.7 

2 23 23.721 27.271 32.641 

3 23.14 24.21 28.21 33.99 

 

TABLE.III.SPLIT TENS ILE S TRENGTH OF CONCRETE  

 

SP.No 

 

 

Without 

fiber 

 

0.25%   

fiber 

 

0.5%  

fiber 

 

0.75%  

fiber 

1 2.155 1.4147 1.69 2.83 

2 2.12 1.70 2.26 2.405 

3 2.19 1.84 2.2405 2.263 

 

TABLE. IV .FLEXURAL STRENGTH OF CONCRETE  

 

SP.No 

 

 

Without 

fiber 

 

0.25%   

fiber 

 

0.5%  

fiber 

 

0.75%  

fiber 

1 2.7 2.92 3.35 4.92 

2 2 2.98 3.26 4.59 

3 2.3 2.99 3.405 4.938 

 

II .   14 DAYS TEST RES ULTS (IN N/MM2): 

 

TABLE V-.COMPRESSIVE STRENGTH OF CONCRETE  

 

SP.No 

 

 

Without 

fiber 

 

0.25%   

fiber 

 

0.5%  

fiber 

 

0.75%  

fiber 

1 25.13 33.5 40.89 38.65 

2 25.14 32.39 42 37.63 

3 25.66 34 41.9 39 

 

TABLE.VI. SPLIT TENS ILE STRENGTH OF CONCRETE  

 

SP.No 

 

 

Without 

fiber 

 

0.25%   

fiber 

 

0.5%  

fiber 

 

0.75%  

fiber 

1 2.75 2.65 3.79 5.206 

2 2.9 3.24 3.4 4.705 

3 2.88 3.121 3.36 5.129 

 

TABLE. VII. FLEXURAL S TRENGTH OF CONCRETE  

 

SP.No 

 

 

Without 

fiber 

 

0.25%   

fiber 

 

0.5%  

fiber 

 

0.75%  

fiber 

1 3.2 4.82 4.35 5.92 

2 3.35 4.8 4.39 5.59 

3 3.7 4.99 4.5 5.38 

 

III   28 DAYS TES T RES ULTS (IN N/MM2): 

 

 TABLE.VIII. .COMPRESS IVE STRENGTH OF 

CONCRETE  

 

SP.No 

 

 

Without 

fiber 

 

0.25%   

fiber 

 

0.5%  

fiber 

 

0.75%  

fiber 

1 34 40 49.59 43.38 

2 33.8 39.98 58.63 45 

3 34 40.33 54.9 42 

 

TABLE.IX. SPLIT TENS ILE STRENGTH OF CONCRETE  

 

SP.No 

 

 

Without 

fiber 

 

0.25%   

fiber 

 

0.5%  

fiber 

 

0.75%  

fiber 

1 3.39 5.12 5.49 6.95 

2 3.27 5.05 5.85 7.20 

3 3.36 4.98 5.62 6.88 

 

TABLE.X. FLEXURAL STRENGTH OF CONCRETE  

 

SP.No 

 

 

Without 

fiber 

 

0.25%   

fiber 

 

0.5%  

fiber 

 

0.75%  

fiber 

1 4.98 5.59 6.65 7.05 

2 4.6 4.968 6.73 7 

3 4.7 5.79 6.642 7.019 

 

Behavior study includes the 7, 14 and 28 day strength of 

concrete with maximum nominal size of aggregates 20mm.This  

days compressive, tensile and flexural strength was also plotted 

by taking the average of this three values overall an increase in 

the various strength was observed with addit ion of fibers We can 

observe a quite gradual increase in strength as the percentages of 

fibers has been increased. The maximum optimum strength is at 

0.5%.  We can observe an initial decrease at 0.25% and gradual 

increase in strength as the percentages of fibers has been 

increased. The maximum optimum strength is at 0.75%. 

Whereas by using single fiber it gives max strength at 1%. Here 

we can observe a quite gradual increase in strength as the 

percentages of fibers has been increased. The maximum 

optimum strength is at 0.75%. The maximum optimum strength 

is at 0.75%. Whereas by using single fiber addit ion it gives max 

strength at 1%. 
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VI.   CONCLUS ION 

The following conclusions are made from the experimental study 

of addition of glass fibers of two lengths with same diameter and 

properties into the concrete mix. In this study of addition of 

combinational g lass fibers greater strength and stiffness than the 

conventional concrete and also possesses good binding and 

strength to weight ratio. 

 The compressive strength of concrete are increased with the 

addition of glass fibers to 0.50% by weight of  concrete and 

further any addition of the  g lass fiber  shows in decreases 

compressive strength ( it is been evaluated by  studying  

research paper and journals on this addition). 

  Split tensile strength tends to improve for Material 

Concrete compared to plain concrete.  

 Flexural strength shows tremendous increases from 0.5 to 

0.75 % in Material Concrete compared to plain concrete. 

Whereas by using single fiber addition it gives max strength 

at 1%. 

 Optimum combination of is 0 .75% is obtained as higher 

properties. 

 The overall performance of glass fiber concrete increased 

strength compared to plain concrete. 
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