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Abstract 

A widespread experiment was performed to determine the development of tensile strength of the 

concrete. This paper presents a detailed experimental study on fibre reinforced concrete at age 28 

days. The main variable investigated in this study is variation of bottle cap fibre dosage of 0.1%, 

0.15%, 0.2%, and 0.25%. Experimental investigation was done using M20, M25 and M30 mix 

and tests were carried out as per recommended procedures by relevant codes. Test results 

indicate that the use of bottle caps fibre in concrete has improved tensile strength of concrete.  
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Introduction: 

Concrete being a brittle material which has low tensile strength and low strain capacity, as a 

result, the mechanical behaviour of the concrete is critically influenced by crack propagation. 

Fibers used in concrete are produced from a wide variety of materials, those being composed of 

glass, ceramic, steel, organic and some polymer materials [1]. Experimental studies showed that 

fibers improve the mechanical properties of concrete such as flexural strength, compressive 

strength, tensile strength, creep behaviour, impact resistance and toughness [2–4]. There is not 

enough study carried out on fiber reinforced concrete produced with FA. 

 

MATERIALS USED 

Cement: Ordinary Portland cement 43 grade conforming to IS: 8112-1939 was used [5]. Its 

properties are shown in Table 1. 

Fine Aggregate: Clean River sand is used as fine aggregate. The specific gravity and fineness 

modulus were found to be 2.65 and 2.54 respectively. The properties are tested as per [6] 

Coarse Aggregate: In the present study 60% of the coarse aggregate used is of size 12.5mm and 

40% is of size 20mm as per codal provision [6]. Mix proportion of concrete is 1:2.2:4.2 as per 

the codal provision [7] 

 

Fibre material 

Bottle caps of soft drink bottles were collected and then crushed to get the required fibre material 

as shown in fig 1. 
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Experimental program 

The Concrete of M20 Grade with standard size of 150mm Diameter and 300mm in Height were 

prepared with varying percentage of metal fiber added to it. 

 

Fig 1 Sample of fibres 

Table 1. Cement test results 

S.No Characters Experimental 

Value 

As per IS 8112:1989 

1 Consistency of Cement 31.0% - 

2 Specific Gravity 3.14 3.15 

3 Initial Setting Time 55min >30min 

4 Final Setting Time 275min <600min 

5 Fineness of Cement 10% 10% 

 

Table 2 Details of specimen 

S.No Specimen Details Name of the 

Specimen 

No. of 

Cylinders 

1. Natural Aggregate N1 3 

2. Natural Aggregate+ 0.1% of fiber N2 3 

3. Natural Aggregate+0.15% of fiber N3 3 

4. Natural Aggregate+0.2% of fiber N4 3 

5. Natural Aggregate+0.25% of fiber N5 3 

 

Table 3 Average test results of split tensile strength of concrete 
S.No Name of specimen % of fiber added Split Tensile strength of concrete 

(N/mm
2
) 

1 N1 0 2.45 

2 N2 0.1 2.59 

3 N3 0.15 2.67 

4 N4 0.2 2.74 

5 N5 0.25 2.81 
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Fig 2 Tensile strength of concrete Vs Various % of fibre 

 

Fig 3: Failure pattern of Cylinder 

Results and Discussions: 

It can be observed from the Fig.2 that, the tensile strength of concrete can be increased by 

increasing the percentage of fiber added to it. The concrete incorporate with 0.1% of fiber the 

tensile strength of the concrete has been increased by 8.97 % corresponding over the 

conventional concrete. For 0.15% of addition of fiber to concrete the tensile strength of the 

concrete has been increased by 13.96 % compared to the conventional concrete. The concrete 

with 0.2 % of addition of fiber the tensile strength of the concrete has been increased by 11.83 % 

than that of the conventional concrete. When the fibre dosage is increased upto 0.25% the tensile 

strength of the concrete has been increased by 14.69 % corresponding over the conventional 

concrete. Since, bottle caps of soft drinks are easily available, they can be easily collected and 

cut into fibers and the tensile strength can be increased to its greater extent. 
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Conclusion: 

Based on the results obtained from the above experiment, it could be concluded that, the split 

tensile strength of concrete has been increased upto 2.81 N/mm
2
. The results may be changed 

due to numerous factors that can affect the performance of concrete with or without soft drink 

bottle caps. The various percentage of fibre at a dosage of 0.1%, 0.15%, 0.2 and 0.25% the 

tensile strength has been increased in all above various mixes. Bottle caps used as fibre enable 

the large utilization of waste product. Since, bottle caps of soft drinks are easily available, they 

can be easily collected and cut into fibers and the tensile strength can be increased to its greater 

extent 
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