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I. INTRODUCTION 

Plain concrete possesses a very low tensile strength, limited ductility and little resistance to cracking .Internal 

micro cracks are present in concrete and its poor tensile strength is due to the propagation of such micro cracks, 

ultimately leading to brittle fracture of concrete. In the past, attempts have been made to impart improvement in 

tensile properties of concrete members by way of using conventional reinforced steel bars and also by applying 

restraining technique; however it does not increase the tensile strength of concrete itself. When concrete 

members loaded, the cracks propagate and open up, and owing to the effect of stress concentration, additional 

cracks are form in places of minor defects. The structural cracks proceed slowly because they are retarded by 

various obstacles, changes of direction in bypassing the more resistant grains in matrix. The development of 

such cracks is the main cause of inelastic deformation in concrete. It has been recognized that the addition of 

small, closely spaced and uniformly dispersed fiber to concrete would act as a crack arrester and would 

substantially improve its static and dynamic properties. This type of concrete is known as fiber reinforced 

concrete.
[1]

 

 

II. METHODOLOGY 

 

Ordinary Portland cement of 43 grade (IS 8112)
 [2]

 with specific gravity 3.18 was used in making the concrete. 

The fine aggregate used was sand of zone I and its specific gravity was 2.4. Coarse aggregates used in 

experimentation were 20m and down size and their specific gravity was found to be 3.1 and fineness modulus of 

5.01. 
[3]

 Fiber used in the investigation was procured from local market in bundles. The diameter of steel fiber is 

1.0mm, young’s modulus is 2.0x10
5
 N/mm2 and unit weight is 78000N/mm

3
. Concrete mix design for M-20 

grade concrete is done by using I.S method and is found to be 1:1.3:3.6 by weight and water/cement ratio is 

0.5.Cement, fine aggregates and coarse aggregates are first mixed in dry. Then required volume of fiber is added 

in 3 stages. After mixing properly in dry condition, required quantity of water is added. Care is taken to check 

the balling of fibers. Beams and cubes of size 100 mm x 100 mm x 500 mm and 150 mm x150 mmx150 mm 

respectively were casted. The concrete is poured in three layers by compacting each layer properly with tamping 

rod. For each volume of the fibers and aspect ratio 3 beams and cubes were casted in order to get average 

strength. Formwork is removed after 24 hours and beams and cubes are immersed in water for curing up to 28 

days. They were later taken to the lab to universal testing machine. Two point loading system is used at a 

distance 1/3 in order to get pure bending. Cubes are tested in the compression-testing machine by keeping cube 

perpendicular to the direction of compaction. 
[4]

 

 

III. DISCUSSION 

 

1. The results of flexural strength tests are tabulated. It was observed from graph 5, 6 that addition of steel 

fibers to cement concrete, the flexural strength significantly increased. It is seen that addition of 2.5% 

of fiber with aspect ratio 70, the flexural strength is nearly twice the plain concrete strength. 
[4]

 

2. It was observed from graph 7&8 that addition of steel fibers to concrete, the compressive strength is 

slightly decreased. At aspect ratio 50 & 2.5% volume of fibers shows strength, this is nearer to the 

strength of plain concrete.  
[4] 

3.  It was observed that the addition of fibers decreases the workability. Also it was observed that at 

constant volume of fiber as aspect ratio increases, the workability is decreased. 
[4]

 

4. From graph no’s 1,2,3,4 it is seen that as aspect ratio increases, the deflection increases for the same 

percentage volume of fibers  
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IV. CONCLUSION 

1.  The addition of a steel fiber into the concrete significantly increases the flexural strength.  

2.  At constant percentage of fiber =1.5% & by increasing aspect ratio of fiber from 40 to 70, it is observed 

that the flexural strength is increased from 36.7 % to 58.65 % as compared to plain concrete strength.  

3.  At constant aspect ratio 70 and by increasing percentage volume of fibers from 0.5 % to 2.5 %, it is 

observed that the flexural strength is significantly increased from 29.2 % to 119.69 % as compared to 

plain concrete.  

4.  By addition of binding wire as a steel fiber to the concrete, it is observed that the compressive strength 

slightly decreased.  

5.  The maximum drop in compressive strength (decrease of 31.10% as compared to plain concrete) is 

observed with the aspect ratio 70 & percentage volume of fiber of 1.5 %.  

6.  From load deflection curve, it is observed that as the percentage of fiber increases with constant aspect 

ratio, the deflection of the beam is also increased before failure. The maximum deflection is observed 

with 2.5% fiber and 70 aspect ratio and it was 3.2 mm. 
[4]
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