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Abstract— Plain cement concrete is brittle or weak in 

environment which has low elasticity or tensile strength and 

less ductility furthermore plain concrete experiences 

breaking or experiences splitting because of drying 

shrinkage and other particular reasons. It has been found 

that the use of glass fibers in plain concrete controls 

shrinkage almost passing out with laughter to some extent, 

improves the ductile properties of concrete. Glass fibers fill 

the comparative need with an additional advantage of being 

used in decorative concrete this material is alkali resistant 

and less thick than steel. Glass fiber reinforced concrete 

(GFRC) is a late presentation in the field of civil 

engineering. Glass fiber reinforced concrete is a material 

made of a cementitious grid made out of cement, fine 

aggregate, coarse aggregate and water, and in which short 

length alkali resistant glass fibers are scattered. Also, this 

product has advantage of being light weight and accordingly 

decreasing the overall cost of construction, at last getting 

economy in construction furthermore more great quality, 

appearance and imperviousness to fire. 

Key words: AR Glass Fiber, Glass Fiber Reinforced 

Concrete, Strength Properties, Volume Fraction 

I. INTRODUCTION 

Concrete is the most widely utilized construction material 

which is strong in compression and week in tension. 

Concrete is weak and resolve crack by rising tensile force. 

Just the once when concrete breaks it no more carries tensile 

loads. With a specific end goal to make concrete equipped 

for conveying tension at strains greater than those at which 

breaking starts, it is important to increase the tensile 

strength. To increase the tensile and flexural strength, fibers 

are added in concrete. The addition of fibers to concrete will 

bring about a composite material that has properties unique 

in relation to those of un-reinforced concrete. The level of 

this variation depends on upon the type of fibers and the 

fiber quantity.  

 Alkali resistant glass fiber reinforcement is a 

moderately fresh expansion to the group of fibers that effect 

high tensile strength, high solidness, high chemical 

resistance and long durability to fiber reinforced concrete. 

Glass fibers are valuable on account of their high proportion 

of surface area to weight. Than again, the expanded surface 

area makes them significantly more defenseless to chemical 

attack. The freshest and thinnest fibers are more flexible. 

The glass fiber has an amorphous structure;  

 Its properties are the same along the fiber and over 

the fiber. Glass fibers improve the strength of the material 

by expanding the force needed for deformation and enhance 

or increase the durability by increasing the energy required 

for crack propagation. Glass fiber reinforced concrete is 

moderately new material. And also it is a combined 

substance comprising of a framework containing a casual 

allocation or scattering of little fibers, either natural or 

artificial, having a high elasticity or tensile strength. Due to 

occurrence of these consistently scattered fibers, the 

breaking strength of concrete is expanded and fiber behaves 

like a crack arresters. A number of current applications of 

GFRC include the utilization of fibers extending around 1-

5% by weight of cement. 

II. EXPERIMENTAL METHODOLOGY 

This section summarizes the materials used in performing 

the various tests of glass fiber reinforced concrete (GFRC) 

composite in order to utilize in various building 

constructions. 

 Cement: Birla super 53 grade cement accessible in 

nearby market is utilized as a part of the investigation. 

Here the cement for whole work was formed in a 

single consignment and properly stored. The cement is 

tested as per IS: 12269-1987 & the Specific gravity are 

3.1 and compressive strength is 54.12 n/mm2. 

 Fine aggregate: For the present experimental work, 

locally available natural river sand has considered. The 

tests are conducted as per IS: 383-1970 & specific 

gravity is 2.64 and this sand belongs to Zone 1. 

 Coarse aggregate: Machine crushed well graded 

angular granite aggregates of 20mm downsize 

available from local source was used and the physical 

properties are evaluated as per IS: 383-1970. The 

specific gravity water absorption and crushing value 

should be noted. 

 Alkali resistant glass fiber: AR glass fiber is a      key 

for glass fiber reinforced concrete in view of its 

imperviousness to the high alkalinity levels in cement. 

The fibers add adaptability or flexibility and strength to 

the concrete bringing about a strong yet light-weight 

deciding item the alkalinity. The alkalinity resistance 

of glass fiber depends mainly on the content of 

Zirconia (ZrO2) in the glass. In this study AR glass 

fiber have a Zirconia content of 16.7%. The properties 

of AR glass fibers are shown in table 1. 

 
Fig. 1: Plate-1 A R Glass fibers 

Physical Properties Unit Results obtained 

Density kg/m3 2500 

Specific gravity - 2.68 

Diameter Micron 13 

Length Mm 12 
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Colour - White or colourless 

Tensile strength N/mm2 1700 

Aspect ratio - 857.1 

Water uptake % < 0.1% 

Table: 1 physical property of A R Glass fibers 

 Water: Consumable tap water accessible form 

neighbourhood source was utilized for mixing and 

curing of concrete specimens. 

III. EXPERIMENTAL RESULTS AND DISCUSSIONS 

A. Workability  

The determination of workability of the prepared samples 

was done according to standard practiced. The accompanying 

table demonstrates the slump values of various samples after 

testing.   

 
Fig. 2: Plate-2 Workability Test Specimen 

Sl.No. 
W/C 

Ratio 

% Of 

Glass Fiber 

Slump Value 

(mm) 

1 0.45 0.0 34 

2 0.45 0.5 32 

3 0.45 1.0 29 

4 0.45 1.5 27 

5 0.45 2.0 24 

Table: 2 Workability test values 

 From the above table we can take note of that in 

glass fiber reinforced concrete by increasing the percentage 

of glass fiber the workability will be diminished noticeably. 

The reduction in slump with the increase in glass fiber 

substance could be recognized to the obstruction available to 

the aggregates by the fibers to liberally fall past the closest 

totals in view of their geometry.  

B. Compressive Strength  

The determination of compressive strength of the prepared 

samples was carried out as per standard practiced. The 

following table demonstrates the average compressive 

strength of various samples after testing.  

Composition 

of AR  

Glass fiber(%) 

7 days 

(N/mm2) 

14 days 

(N/mm2) 

28 days 

(N/mm2) 

0.0 23.70 31.85 42.96 

0.5 24.29 30.51 44.44 

1.0 26.07 32.88 48.00 

1.5 27.25 34.51 51.55 

2.0 24.88 31.40 47.70 

Table: 3 compressive strength of GFRC with various   

percentages of AR glass fibers. 

 From the table we can take note of that by 

increasing the glass fiber up to 1.5% by the weight of 

cement, the compressive strength is additionally increased 

however by including 2% of glass fiber again the strength 

will be reduced because a limit exists to a particular 

percentage from glass fiber blended with concrete.   

C. Split Tensile Strength  

The Split Tensile Strength test was done on cylinder samples 

who were cured for 7, 14 and 28 days and results acquired 

are tabulated below and suitable graphs are plotted. 

Composition 

of AR glass 

fiber (%) 

7 days 

(N/mm2) 

14 days 

(N/mm2) 

28 days 

(N/mm2) 

0.0 2.28 2.78 3.58 

0.5 2.47 2.92 3.53 

1.0 2.61 3.11 3.86 

1.5 2.82 3.46 4.33 

2.0 2.73 3.48 4.19 

Table: 4 split tensile strength of GFRC with various 

percentages of AR glass fibers 

D. Flexural Strength Test 

The flexural strength test was done on beam moulds who 

were cured for 28 days and results obtained are tabulated 

below and suitable graphs are plotted. 

 
Fig. 3: Plate-3 Flexural testing of beam sample 

Composition of  

AR glass fiber (%) 
28 days (N/mm2) 

0.0 5.68 

0.5 6.38 

1.0 7.12 

1.5 7.98 

2.0 7.96 

Table: 5 flexural strength of GFRC with various percentages 

of AR glass fibers 

E. Acid Resistant Test 

This test is performed to know how much the concrete and 

the other additive or substitution levels can resist the acid 

attack that can counter directly on it. 
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Fig. 4: Plate-4 Acid resistance testing of cube sample 

Sl 

no 

Composition 

of AR glass 

fibers in % 

Weight 

before 

immersion 

(gms) 

Weight 

after 

immersion 

(gms) 

Loss in 

Weight for 

28days 

(gms) 

1 0 8440 7828 612 

2 0.5 8560 7992 568 

3 1.0 8240 7754 486 

4 1.5 8440 8028 412 

5 2.0 8420 8062 358 

Table: 6 Acid resistivity test results 

F. Galvano Static Weight Loss Test (Corrosion Resistant 

Test) 

This test is done to figure out the amount of corrosion that 

can be caused to the cylindrical samples into which steel rods 

are inserted and that are immersed in the bath tub which 

contains 5% NaCL solution. Presently 12V current is pass 

through the battery making the steel rods positive (+ve) and 

the copper plate negative (-ve). The copper plate is 

associated with the negative terminal of the battery and is 

immersed inside the bath tub. The below signifies the setup 

of the Galvano static weight loss test.  

 
Fig. 5: Plate-5 Galvano static weight loss testing of 

cylindrical sample 

Sl 

n

o 

Compositio

n of AR 

glass fibers 

in % 

Rod 

weight 

before 

corrosio

n (gm) 

Rod 

weight 

after 

corrosio

n 

(gm) 

Loss 

in 

weigh

t (gm) 

Corrosio

n rate 

(mm/yr) 

1 0 350 324 26 6.77 

2 0.5 340 318 22 5.90 

3 1.0 350 333 17 4.18 

4 1.5 345 333 12 3.12 

5 2.0 350 342 8 2.08 

Table: 7 GSWLM test results 

G. Fire Resistant Test  

The conventional as well as glass fiber reinforced concrete 

cubes were exposed to prominent temperature of 3000c for 

120 minutes duration. Subsequently they were tested to find 

out their residual strength. 

 
Fig. 6: Plate-6 Fire resistant testing of cube sample 

Sl 

no 

Percentage 

addition of 

AR glass 

fiber 

28 days 

strength 

N/mm2 

(without 

heating 

at 

3000c) 

28 days 

strength 

N/mm2 

(after heating 

at 3000c) 

Reduction 

in 

compressive 

strength 

1 0.0 41.01 29.38 28.35% 

2 0.5 43.50 32.98 24.18% 

3 1.0 46.72 36.87 21.08% 

4 1.5 52.05 43.81 15.83% 

5 2.0 48.98 44.54 9.06% 

Table: 8 Reduction in the compressive strength (N/mm2)  

IV. CONCLUSION 

From the investigational analysis and obtained results the 

subsequent conclusions are drawn. 

 The present research work deals the utilization of glass 

fiber in concrete which is received from the glass 

manufacturing industry as a waste product. The work 

is yet promising, as the preparatory results fulfill the 

fundamental needs which the substitute or alternate 

material has to be satisfied in concrete. 

 Glass fiber reinforced concrete workability is 

decreased by expanding or increasing glass fiber 

content. In this way some water lessening admixtures 

may be prescribed to get necessary workability of 

concrete without trading off on strength. 

  Glass fiber helps concrete to expand all different 

strengths until their indicated level. A limit exists to a 

particular percentage from glass fiber blended with 

concrete since increasing it influences on the bond of 

materials as is found in the result. For 1.5% of 

cementitious weight gained best results are obtained 

when contrasted with other results. 

 Compressive strength values maximum at 1.5% mix 

ratio for all testing ages. These are 14.9%, 8.3% & 

19.9% more than conventional concrete at 7, 14 & 28 

days respectively. 

 Split tensile strength values maximum at 1.5% mix 

ratio except 14days test results. In 14 days test results 

split tensile strength is maximum at 2%. And in 1.5% 

mix ratio split tensile strength are 23.6%, 24.4%, 

20.9% more than control samples at 7,14 & 28 days 

respectively. 

 Flexural strength of GFRC increases more than 40% at 

1.5 & 2% mix ratios with respect to conventional 

concrete. 
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 From acid resistant test results we can take a note that 

there is a reduction in the weight of concrete cubes, 

after removal of concrete cubes from sulphuric acid 

solution. Here the 7.25%, 6.63%, 5.89%, 4.88% & 

4.25% are the reduced percentage of weight in 

concrete cubes for 0%, 0.5%, 1%, 1.5% & 2%. i.e. by 

adding increased % of glass fiber in concrete it is more 

resistant about acid. 

 In Galvano static weight loss method test the corrosion 

rate maximum at control mix and by adding increased 

% of glass fiber the corrosion rate will be reduced. here 

6.77, 5.90, 4.18, 3.12 & 2.08mm/yr are the reduced 

amount of corrosion rate for 0%, 0.5%, 1%, 1.5% & 

2% of glass fiber. i.e. by adding increased % of glass 

fiber content in concrete, the corrosion rate will be 

reduced. 

 From fire resistant test results we can take a note that 

there is a reduction in the compressive strength, after 

heating concrete cubes in a oven at 3000c for 120 

minutes duration. And here 28.3%, 24.1% 21.0%, 

15.8%, 9.0% are the reduced percentage of 

compressive strength for 0%, 0.5%, 1%, 1.5% & 2%. 

i.e. by adding increased % of glass fiber content in 

concrete it is more resistant about fire. 
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