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ABSTRACT 

 Fiber reinforced concrete is a composite material consisting of cement based matrix with an 

ordered or random distribution of fiber which can be steel, nylon, polythene etc. The concrete 

incorporate with steel fibre increases the properties of concrete, viz., flexural strength, 

compression strength, tensile strength and shrinkage properties to name a few. 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. 

Concrete in service may exhibit failure through cracks which are developed due to brittleness [1 

and 2]. To improve properties of concrete like low tensile and low strain capacity, fiber 

reinforced concrete (FRC) has been developed which is defined as concrete containing dispersed 

randomly oriented fibers [3]. Fibers had been used to reinforce cementitious material since 

ancient times, sun-backed bricks were reinforced by using straw as fiber and masonry mortar and 

plaster were reinforced using horsehair. Experimental investigation involving the use of 

discontinuous fibers to improve the properties of concrete was started in 1910 [4].  During the 

early 1960, the first major investigation was made to evaluate the potential o of steel fibers as 

reinforcement of the concrete [5]. 

 

MATERIALS USED 

Cement: Ordinary Portland cement 43 grade conforming to IS: 8112-1939 was used [6]. 

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 [7] 

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 [7]. Mix proportion of concrete as per the codal 

provision [8] 
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Fibre material 

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

as shown in fig 1. 

 
Fig 1 Sample of fibres 

Table 1 Details of specimen 

S.no Specimen Details Cylinder 

1. Natural Aggregate (S1) 3 

2. Natural Aggregate+ 0.1% of fibre(S2) 3 

3. Natural Aggregate+0.15% of fibre (S3) 3 

4. Natural Aggregate+0.2% of fibre (S4) 3 

5. Natural Aggregate+0.25% of fibre (S5) 3 

 

Table 2 Average test results of split tensile strength of concrete 

% of Fibre M20 M25 M30 

0 2.45 2.82 2.96 

0.1 2.59 2.88 3.08 

0.15 2.67 2.95 3.16 

0.2 2.74 3.05 3.21 

0.25 2.81 3.13 3.30 

 

 

Fig 2 Tensile strength of concrete Vs Various % of fibre 

0 0.1 0.15 0.2 0.25

2.45 2.59 2.67 2.74 2.81
2.82 2.88 2.95 3.05 3.13

2.96 3.08 3.16 3.21 3.3

Split tensile Strength of concrete

% of fibre M20 M25 M30
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 Fig 3. Failure pattern 

RESULTS AND DISCUSSIONS 

The test results showed that the splitting tensile strength of concrete specimens increased as the 

fibre content increased. The tensile strength of M20 grade concrete incorporate with steel fibre 

has been increased by 5.71 %, 8.97 %, 11.83% and 14.69 % for 0.1%, 0.15%, 0.2% and 0.25% 

respectively. The tensile strength of M25 grade concrete incorporate with steel fibre has been 

increased by 2.22 %, 4.60 %, 8.15 % and 10.99 % for 0.1%, 0.15%, 0.2% and 0.25% 

respectively.  Similarly the tensile strength of M30 grade concrete incorporate with steel fibre 

has been increased by 4.05 %, 6.76 %, 8.44 % and 11.47 % for 0.1%, 0.15%, 0.2% and 0.25% 

respectively. 

CONCLUSION 

The following conclusions are presented based on experimental results from the present 

investigation. 

Admirable Split tensile strength was achieved with the addition of steel fibre in concrete. The 

tensile strength has been increased up to 11.83 % when compared to that of the conventional 

concrete.  
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