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Abstract  
 

 Advancements in technology enhance not only human comforts but also damages the 

environment. Use of metals as containers has become popular and safe now, especially to carry 

the liquids. Inspite of the inherent advantages and disadvantages existent in its disposal. Today 

the construction industry is in need of finding cost effective materials for increasing the strength 

of concrete structures. Hence the investigations has  made to study the influence of glass fibre in 

concrete at a dosage of 0.5 %, 1% & 1.5 % of total weight of concrete. Experimental 

investigation was done using M20 and M25 mix and tests were carried out as per recommended 

procedures by relevant codes. The results were compared with conventional concrete it was 

observed that concrete blocks incorporated with glass fibre is an increase in compressive strength 

of concrete 
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Introduction 
Concrete is a rigid material with high compressive strength and weak in tensile strength. 

Reinforcing bars are used to improve the tensile strength. In addition to that fibres can make the 

concrete more homogenous and can improve the tensile response, particularly the ductility. The 

various types of fibres added to concrete are steel, glass, carbon, hemp. Fibre reinforced polymer 

composite materials have been successfully used in the construction of new structures and in 

rehabilitation of existing structures. Some recent research
 
specified that using fibres in concrete 

has limited effect on the impact resistance of the materials. This finding is very essential since 

conventionally, people think that ductility increases when concrete is reinforced with fibres. The 

results also indicated out that the use of micro fibres offers better impact resistance compared 

with the longer fibres. Chandramouli et al. (2010), the effect on compressive, flexural, split 

tensile strength and chloride content present on M20, M30, M40 and M50 grades of concrete. 

The use of fibre in concrete has reported [2-6]  

 

Cement 

The ordinary Portland cement of grade (53) is used for the present investigation and 

tested as per IS 4031-1988.  
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Fine Aggregate 

Natural river sand with fraction passing through 4.75mm sieve and retained on 60micron 

sieve is used and will be tested as per IS2386 (part 1)-1963. The fineness modulus of sand is 3.12 

with specific gravity of 2.5. 

Coarse Aggregate 

 Coarse aggregate of size 20mm has been selected for the study. The physical properties 

will be tested as per IS:2386 (part 1)-1963. The fineness modulus of coarse aggregate is 5.94 

with specific gravity of 2.7. 

Glass Fibres 

Glass fibre is made up from 200-400 individual filaments which are lightly bonded to 

make up a stand. These stands can be chopped into various lengths, or combined to make cloth 

mat or tape. Using the conventional mixing techniques for normal concrete it is not possible to 

mix more than about 2% (by volume) of fibres of a length of 25mm as shown in fig 1. 

The major appliance of glass fibre has been in reinforcing the cement or mortar matrices 

used in the production of thin-sheet products. The commonly used verities of glass fibres are E-

glass used. The properties of glass fibre are shown in table 1. 

Mix design is the major factor controlling the strength of concrete. Cubes of size 100mm 

X 100mm X 100mm were cast. The specimen should be given sufficient time for hardening and 

then it should be cured for 28 days. After 28 days, it should be loaded in the compression testing 

machine and tested for maximum load. Compressive strength has been calculated by dividing 

maximum load by the cross-sectional area 

 

Table 1 Physical and Mechanical Properties of glass fibre 

S.no Name Value 

1 Type E-Glass fibre 

2 Young’s modulus (MPa) 73000 

3 Tensile strength (MPa) 1900-2600 

4 Elongation (%) 0-3.2 

5 Density (Kg/m
3
) 2600 

6 Length (mm) 25 

7 Fibre type Chopped 

 

   

Fig 1 Glass fibre in concrete 
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Table 2 Compressive strength for different percentage of fibre on M20 and M25 concrete 

S.No Percentage of fibre 
Compressive strength (N/mm

2
) 

M20 M25 

1 0 27.8 29.9 

2 0.5 29.3 31.8 

3 1 32.5 33.2 

4 1.5 34.8 35.5 

 

Fig2 Compressive strength N/mm
2
 vs Various % of glass fibre 

  

Fig 3 Typical failure pattern of cubes 

Results and discussion  

After the detailed investigation on different strength parameters has been done the following 

result has been achieved. 

It can be seen from the fig 3 the compressive strength of concrete without fibre was 27.8 and 

29.9 N/mm
2
 for M20 and M25 grade concrete. The compressive strength of concrete with the 

percentage of glass fibre 0.5, 1 and 1.5 were found to be 5.4%, 16.9%, and 25.17 for M20 grade 

concrete. Similarly compressive strength of concrete with the percentage of glass fibre 0.5, 1 and 

1.5 were found to be 6.35%, 11.03 % and 18.72% for M25 grade concrete. 

Conclusion 

In conclusion, the addition of glass fibre in concrete increase the concrete strength and at the 

same time reducing the environmental impact of chloride impact on reinforcement. All the tests 
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are done at 28 days after casting, the following conclusions can be drawn from the analysis of the 

laboratory data produced in this study. Compressive test carried out on M20 and M25 concrete 

cubes and the test carried out based on standard procedures. Combinations of various 

percentages of fibre of 0%, 0.5%, 1% and 1.5% cement. From the results shown that there is an 

increase in compressive strength due to the addition of glass fibre in to concrete in all above 

three cases. 
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