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Abstract— Alkali resistant glass fiber is extracted from the 

malleability of the waste glass material. This shows that thin 

sheets of glass pieces are called as glass fiber. Glass fiber is 

used in concrete for improving the strain properties as well as 

crack resistance, ductility and toughness. Now-a-day’s glass 

fiber is most used in the construction of buildings and 

pavements. Glass fiber is an additional material to concrete 

and added as percentages by the weight of cement. In this 

experiment, the glass fiber is added at 0.1%, 0.3%, 0.5%, 1% 

and 1.5% by the weight of cement. In this study, M20 grade 

concrete is used. Concrete blocks are tested for compressive 

strength and split tensile strength in the time intervals of 7 

days and 28 days. 

Key words: Glass Fiber, Fine Aggregate, Coarse Aggregate, 

Compressive Strength, Split Tensile Strength 

I. INTRODUCTION 

Concrete is most widely used in civil engineering works. The 

mixture of binding material, fine aggregate, coarse aggregate 

and water in suitable proportions and concrete as a brittle 

material. Wet concrete is also called as plastic concrete, plane 

concrete or green concrete. In general, it is called as concrete. 

Cement concrete is expressed in the form of the ratio of 

ingredients. The strength of the concrete is basically governed 

by the water cement ration and is independent of cement or 

aggregate. Concrete is very strong in compression but weak 

in tension. Concrete having low ductility and low crack 

resistance leads to shrinkage. For that purpose glass fiber in 

concrete to improve the compressive strength, tensile 

strength, crack resistance and toughness. 

II. MATERIAL USED 

The materials used in this experiment are cement, fine 

aggregate, coarse aggregate, water and glass fiber. 

A. Cement 

The locally available ordinary Portland cement of 53 grade 

was used in the experiment. The specific gravity of the 

cement is 3.1. 

B. Fine Aggregate 

The locally available sand was use with fines modulus of 

3.10. The specific gravity of sand is 2.64. 

C. Coarse Aggregate 

Crushed stones were used of 20 mm size. The specific gravity 

of coarse aggregate is 2.84. 

D. Water 

Portable water was used for mixing and curing. 

E. Glass fiber 

In this experiment, we used alkali resistance glass fiber, of 

12mm length and 14 microns diameter. 

 
Fig. 1: glass fiber 

III. METHODOLOGY 

A. Casting: 3 cubes and 3 cylinders are cast for each mix 

proportion as per code IS: 516-1959 

B. Tests  

C. Workability 

The workability tests were performed by using standard sizes 

of slump moulds as per IS 1199-1999 and compaction factor 

test was also conducted as per IS 1199-1999.  

D. Compressive Strength Test 

For compressive strength test, cube specimens are cast in 

M20 grade of concrete with standard dimension of cubes at 

150 x 150 x 150.The moulds were filled with concrete at 

different proportions of glass fiber. The top surface of the 

specimen was levelled and finished. After 24 hours, the 

specimens were remolded and shifted to the curing tank. The 

cubes are cured for 28 days. After 28 days, cubes were 

removed from curing tank and tested in compressive strength 

machine. The failure load is noted. In each proportion, 3 

cubes were tested and their average value was taken. 

Compressive strength=load/area of specimen (N/mm2) 

 
Fig. 2: Testing of compressive strength test specimen 

E. Split Tensile Strength 

For split tensile strength test, cylinder specimens of 

dimension 150 mm diameter and 300mm length were casted. 

The top surface of the specimen was levelled and finished. 
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After 24 hours the specimens were remolded and shifted to 

the curing tank. The cylinders are cured for 28 days in the 

curing tank. After 28 days, cylinders were removed from the 

curing tank and tested under compressive strength testing 

machine. The failure load was noted. In each proportion, 3 

cylinders were tested and their average value was taken. 

Split tensile strength = (2p)/(πDL) (N/mm2) 

 
Fig. 3: Testing of split tensile strength test specimen 

IV. EXPERIMENTAL METHOD 

The following tables and bar charts give the compressive 

strength and split tensile strength results for M20 grade of 

concrete with 0.1%, 0.3%, 0.5%, 1% & 1.5% of glass fiber. 

Grade of 

concrete 

W/C 

ratio 

Glass 

fiber (%) 

Compaction 

factor value 

M20 0.45 

0 0.90 

0.1 0.90 

0.3 0.88 

0.5 0.87 

1.0 0.86 

1.5 0.85 

Table 1: Workability values 

 
Fig. 4: workability test values in bar chart 

Glass fiber 

Percentages 

Average 7 days 

compressive 

strength (N/mm2) 

Average  28 days 

compressive 

strength (N/mm2) 

0% 22.54 37.56 

0.1% 30.96 46.00 

0.3% 38.94 48.59 

0.5% 35.77 47.72 

1.0% 33.37 37.10 

1.5% 30.81 35.88 

Table 2: compressive strength values 

 
Fig. 5: Compressive strength test values in bar chart 

Glass fiber 

Percentages 

Average7 days 

split tensile 

strength 

( N/mm2) 

Average  28 

days split 

tensile strength 

( N/mm2) 

0% 2.52 3.05 

0.1% 2.70 3.42 

0.3% 2.88 3.92 

0.5% 3.19 4.02 

1.0% 2.60 2.84 

1.5% 2.38 2.76 

Table 3: Split tensile strength test values 

 
Fig. 6: Split tensile strength test values in bar chart 

V. CONCLUSION 

1) The workability of concrete is decreased for fiber 

reinforced concrete as compared to conventional 

concrete 

2) At 0.3% of glass fiber, the compressive strength of 

concrete is increased by 28% as compared to 

conventional concrete. 

3) At 0.5% of glass fiber, the Split tensile strength of 

concrete is increased by 25% as compared to 

conventional concrete. 

4) In this experiment, the maximum value of compressive 

strength occurs at 0.3% of glass fiber that is added in 

concrete, whereas split tensile strength occurs at 0.5%. 
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