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Abstract— The use of fiber for the reinforcement of 

composites has increased during the last several years. The 

increasing cost of constructions a matter of concern. Hence 

the concrete technologist is researching on alternative 

materials in the construction area. This experimental study 

investigates about comparison and evolution of modified 

concrete of M 25 grade of concrete was produced by adding 

steel, polypropylene and coir (Coconut) fibers are used. The 

compressive strength of concrete was studied. The specimen 

was reinforced with steel fiber of Aspect ratio 200 with 

varying percentage of fiber (0-4%) and monofilament 

polypropylene fibers with Aspect ratio 200 and the length of 

10 mm at varying amount of fibers0-4%.Similarly coir fiber 

of aspect ratio 200 of 0-4% by weight concrete. Compressive 

strength of concrete is increases with the increase in fiber 

content but the optimum dosage was found to be 1% to 

1.5%as further increases of fiber contents leads to decreases 

in the concrete strengths for all fibers. The study concluded 

that the use of 1% of fiber of steel, 1.2% of polypropylene 

coir of 1.5% improve compressive strength. Further more 

research is required to strength the bond between cement 

paste and the fiber, which can enhance the strength of 

concrete and also results showed that coir Fiber concrete can 

be used in reinforced concrete construction. Its utilization is 

eco-friendly. 
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I. INTRODUCTION 

Portland cement is widely used cement which is strong in 

compression and week in tension and has brittle in 

characteristic [11]. It consists of binding material, cement, 

coarse sand, and aggregate mixed with water [15].Fiber can 

be effectively used as a reinforcing material which possess 

certain characteristics in this article author were first to 

propose the use of steel fibers as a reinforcement material [1]. 

Many efforts have been made all over the world to add varies 

types of  fibers in concrete so that it make more strong 

artificial fiber as well as natural fibers such as steel, 

polypropylene and coir fibre possess certain physical and 

mechanical characteristics that can be utilizes effectively in 

the development of reinforced concrete material. Today FRC 

is widely used, the main applications slabs,shotcrete,and 

precast members, as well as a number of many applications, 

most of the production of FRC has been for “non-structural 

applications with fiber added like steel fiber, polypropylene, 

coir fiber etc. It reduces cracking due to plastic or drying 

shrinkage. Similarly coir which is obtains from husk of 

coconut. Coir containing approximate 48% of lignin which 

increases strength as well as elasticity of fiber and it’s average 

life is about 20 years.in alone Kerala state 60% of the total 

production is generated[11].  

 
Fig. 1: Steel Fibers               Fig. 2: Polypropylene Fibers 

 
Fig. 3: Coir Fibers 

II. LITERATURE REVIEW 

The term fibre reinforced concrete (FRC) is defined by ACI 

Committee 544 as a concrete made of hydraulic cements 

containing fine and coarse aggregates and discontinuous 

discrete fibres [2]. 

Thirumurgan and Siva Kumar (2013) [3], concluded 

in his study that workability of concrete decreased with the 

addition of polypropylene fibers. It can be overcome by 

addition of High Range Water Reducing Admixtures. 

Gencel et al (2011) [4] investigate monofilament 

polypropylene fibers in self compacting concrete with fly ash 

and concluded that the workability and mechanical properties 

of material. 

Preti A Patel et al (2012) [5] studied that the 

workability of concrete reduced with higher polypropylene 

fiber content. 

Kumar et. al (2014) [6] concluded in  experimental 

investigations on M15, M20 and M25 grade fly ash concrete 

reinforced with 0%, 0.5% and 1% polypropylene fibers. The 

compressive strength increased with increase in fiber content 

up to 1% for all the three grades of concrete. 

Jianzhuang Xiao, et.al. (2006) [7] concluded that 

polypropylene fibres can be utilized to control fresh and 

hardened properties of concrete and that PP fibres can 

decrease the plastic shrinkage. 

Mehrdad Mahoutian et al (2001) [8] concluded in 

their study that the fibers into the concrete is an efficient 

method of increasing the mechanical properties of concrete. 

Generally we use fiber in the concrete are steel, coir and 

polypropylene fibers. The addition of fibers significantly 

improves many of the engineering properties concrete, 
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impact strength and toughness. Moreover addition of fibers 

makes the concrete more homogeneous. 

K.Srinivasa Rao et al (2006) [9] studies  of 

laboratory investigations carried out to study the effects of 

elevated temperatures ranging from 500C to 2500C on the 

compressive strength of HSC made with both Ordinary 

Portland cement (OPC) and Portland pozzolana cement 

(PPC). The residual compressive strengths were evaluated at 

different ages. The results showed that at later ages HSC 

made with Portland pozzolana cement performed better by 

retaining more residual compressive strength compared to 

concrete made with ordinary Portland cement. 

Mehul J. Patel, et .al (2013 [10]) concluded in their 

experimental work is first to prepare the strength of concrete 

of grade M40 with locally available ingredient and then to 

study the effect of different proportion of Polypropylene fiber 

in the mix and to find optimum range of Polypropylene fiber 

content is 0.5%,1.0%,1.5% in the mix. The concrete 

specimens were tested at different age level for mechanical 

properties of concrete, namely, cube compressive strength, 

flexural strength and other test were conducted for cement, 

chemical admixture, coarse aggregate & fine aggregate. 

Maria L et.al (2015)[15], described that the synthetic 

fibers available in the United States, polypropylene is the 

most widely used in ready mixed concrete .Polypropylene 

fibers are hydrophobic, so they don’t absorb water and have 

no effect on concrete mixing water requirements. They come 

as monofilaments. Polypropylene fibres were used which is a 

cheap and easily available type of fiber. Fiber reinforced 

concrete (FRC) is concrete containing fibrous material which 

increases its structural integrity. 

Ahsana Fathima & Shibi Verghese,(Oct-2014)[13], 

Concluded in their experimental program consisted of 

compressive strength test, split tensile strength test and 

flexural strength tests on steel fibre reinforced concrete and 

polypropylene fibre reinforced concrete. 

Chitlange R Mahindra, et al. [14] described in the 

study of steel fiber reinforced concrete with artificial sand as 

fine aggregate. Three matrices with compressive strength 20, 

30 and 40 MPa were designed and reinforced with crimpled 

steel fibers at20 Dosage rate of volume fraction 0%, 0.5%, 

1.0%, 1.5% and 2.0%. The specimens were prepared, cured 

and tested for compressive strength, flexural strength and 

split tensile strength. 

A. Inference of literature review 

It has been concluded from the previous research papers and 

surveys that using of Steel Fiber, polypropylene Fiber and 

Coir fiber  in concrete is not only the efficient and economical 

way of a particular percentage, but it also improves the 

mechanical properties of concrete. It improves the 

compressive strength and split tensile strength of concrete. It 

can be used with metallic fibres (steel fibre) to improve the 

properties of concrete. In our work we have chosen M25 

grade of concrete modified with steel fiber, Polypropylene 

fiber and Coir Fiber to find out compressive strength and 

compare them on different percentage of fibers(0-4%) to 

know on what percentage they gives maximum concrete 

strength. All these are widely used in general construction 

work and it has been also found that no research work is done 

on the said work. 

III. MATERIALS AND METHODOLOGY 

A. Cement (As per IS 8112-1989) 

Cement used was Ordinary Portland Cement (OPC), grade 43 

supplied by JP Cements. Specific gravity of cement was 3.13. 

Analysis of the cement is given in the Table 1. 

1) Specification of Cement 

S 

No. 
Name of test 

Results 

Obtained 

IS:12269-1987 

Specifications 

1 
Initial setting 

time 
110 min 30 min 

2 
Final setting 

time 
270 min 600 max 

3 Soundness 4mm  

4 Consistency 33%  

6 
Specific 

gravity 
3.12  

Compressive strength 

7 7 days 43.42 MPa 43 min 

8 28 days 54 MPa 53 min 

9 
Fineness of 

cement 
3%  

Table1: Physical properties of Cement 

B. Steel Fiber 

Steel fibres are obtained from Jaipur (Rajasthan). The length 

of crimped steel fibres used is 50mm of equivalent diameter 

0.25mm leading to an aspect ratio of 200. The young’s 

modulus of steel fibres was found to be 2×105 MPa. The 

density of steel fibre was found to be 78500 N/m3. 

C. Polypropylene Fiber 

The synthetic fibers available in the United States, 

polypropylene is the most widely used in ready mixed 

concrete .Polypropylene fibers are hydrophobic, so they don’t 

absorb water and have no effect on concrete mixing water 

requirements. They come as monofilaments. Polypropylene 

fibres were used which is a cheap and easily available type of 

fiber. Fiber reinforced concrete (FRC) is concrete containing 

fibrous material which increases its structural integrity.[12] 

Specification Values 

Length(mm) 20 

Diameter(mm) 0.1 

Aspect Ratio 200 

Table 2: Physical properties of Polypropylene 

D. Coir Fiber 

Fibers were collected from the local market, cleaned, treated 

with phenyl, sun dried and removed dust. Coir fiber has high 

power water absorption. Due to this property, coconut fibers 

were pre-soaked in potable water for 24 hours. 

S. No. Physical Property Test Results 

1 Specific Gravity 0.67 

2 Water Absorption (%) 10 

3 Bulk Density(kg/m3) 1825 

4 Aspect Ratio 200(l/d=40/0.2) 

Table 3: Physical properties of Coir Fibre 

1) Coarse Aggregates (As per IS2386 Part 2) 

The coarse aggregate used for the work is of 0mm which is 

free from deleterious material like clay, silt content and 

chloride contamination. 
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2) Water 

Clean tap water available in the laboratory, which satisfy 

drinking standards, used for the preparation of cubes and 

curing purpose. 

3) Concrete Mix Design (Design is as per IS: 10262) 

Material Quantity /cube 

Cement 1.49 kg 

Water 0.627 kg 

Coarse Sand 2.255 kg 

Coarse aggregates 3.396 kg 

Table 4: Mix proportion for M25 

IV. TESTING PROCEDURE 

A. Experimental Methodology 

For compressive strength test for cube specimens of 

dimensions 150 mm x 150 mm x 150 mm were casted for 

M25 grade of concrete. The moulds were filled with modified 

fibre concrete. After 24 hours the specimens were remoulded 

and were transferred to curing tank wherein they were 

allowed to cure for 7 & 28 days. These specimens were tested 

in compression testing machine. The load was applied as per 

IS 516-1964[16]. Compression testing machine having 

1000kN is used for loading. In each category, three cubes 

were tested and their average value is reported by 

Steel 

Fiber 

Percentag

e 

7- days 

Compressiv

e Strength 

(MPa) Steel 

fiber 

7-days 

Compressive 

Strength 

(MPa) 

polypropylen

e 

7-days 

Compressiv

e Strength 

(MPa) Coir 

fiber 

0% 21.2 21.2 21.2 

0.50% 23.5 21.5 21.03 

1.00% 25 22.7 21.4 

1.50% 23.4 23.5 21.7 

2.00% 23 21.03 21.9 

2.50% 22.8 19.5 22.14 

3.00% 22.5 18.50 22.8 

4.00% 22.3 18.0 21.01 

Table 5: Compressive Strength of Fibers at 7 days 

 
Fig. 1: Comparative Graph Compressive Strength of M25 at 

7 Days 

Percentag

e of Fiber 

28 days 

compressiv

e Strength 

(MPa) Steel 

fiber 

28 days 

compressive 

Strength 

(MPa) 

polypropylen

e 

28 days 

compressiv

e Strength 

(MPa) Coir 

fiber 

0% 31.5 31.5 31.5 

0.50% 34 31.8 31.6 

1.00% 38 33 31.7 

1.50% 36 34.1 31.9 

2.00% 33 31 32.6 

2.50% 32.5 30 33.0 

3.00% 31 28.5 33.3 

4.00% 30 26.8 30.1 

Table 6: Compressive Strength of Fibers at 28 days 

 
Fig. 2: Comparative Graph Compressive Strength of M25 at 

28 Days 

B. Result 

1) At 7 days 

The comparative graph represents the compressive strength 

of concrete cube with 0-4% of Fibre to weight of cement with 

0% as standard concrete. 

With the addition 1.0 % optimum dose of steel fibre 

the compressive strength of concrete cube increased by 17.9 

at and after that it decreases, there no significance of adding 

steel fiber. 

Similarly for Polypropylene fiber, compressive 

strength is increased by 23.5 % on addition 1.5 % of steel 

fiber (Optimum dose). 

With the addition of Coir fiber, compressive 

strength is increased by 22.8 % on addition of 3.0 % of Coir 

fiber (Optimum dose). 

For any further increase in above said fibers content 

values of strengths decreases gradually. 

2) At 28 

The comparative graph represents the compressive strength 

of concrete cube with 0-4% of Fibre to weight of cement with 

0% as standard concrete. 

With the addition 1.0 % optimum dose of steel fibre 

the compressive strength of concrete cube increased by 20.63 

at and after that it decreases, further there no significance of 

adding steel fiber. 

Similarly for Polypropylene fiber, compressive 

strength is increased by 8.25 % on addition 1.5 % of steel 

fiber (Optimum dose). 

With the addition of Coir fiber, compressive 

strength is increased by 5.71 % on addition of 3.0 % of Coir 

fiber (Optimum dose). 

For any further increase in above said fibers content 

values of strengths decreases gradually. 

Using three types of fibers with 0-4% by weight of 

cement the results were compared with the conventional 

concrete specimen.The concrete mix  with  steel 4% fiber 

shows that the concrete was stiff and difficult to compactIt is 

observed that compressive strength increases from 0 to 

1.0%with the addition of steel.The compressive strength was 

found to be maximum at  fiber weight is 1% and after that 

compressive strength decreses.Therefore there is no 

significant effect on addition of steel fiber after 1% . 

In case of Polypropylene Fiber based on the 

experimental results ,the following conclusion are 

drawn.Using three types of fibers with 0-4% byweight of 
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cement the results were compared with the conventional 

concrete specimen. It is observed that compressive strength 

increases from 0 to 1 %with the addition of Polyproplene 

fiber.The compressive strength was found to be maximum 

32MPa  at  fiber weight is 1% and after that compressive 

strength decreses.Therefore there is no significant effect on 

addition of Polyproplene fiber after 1% . 

It is observed that compressive strength increases 

from 0 to 3 % with the addition of Coir fiber.The compressive 

strength was found to be maximum 31.3 MPa  at  fiber weight 

is 3% and after that compressive strength decreses.Therefore 

there is no significant effect on addition of Polyproplene fiber 

after 3% . 

V. CONCLUSION 

As PP fibers are hydrophobic and also during study it was 

observed that they did not disperse with ease in mixing water. 

Addition of fibers to dry mix was found to be more practical. 

So on an average to gain maximum compressive strength with 

mono-filament Macro fibre the optimum dosage be limited 

1%to 1.5%, after further increase these Strength properties 

decrease.    The comparison of compressive strength 

concludes that with increase in cement content the strength 

gain due to percentage of fibre decreases. The increase in 

cement content with increased percentage of fibre caused loss 

of strength even greater. Therefore we conclude that the 

increased compressive strength due to fibre percentage is due 

to fibre and aggregate bonding and not due to cement paste 

bonding. The fibres are acting as anchors between the cement 

paste and the fine and coarse aggregates which results in 

increased durability of concrete before failure.Now we can 

say that the fibres are acting as bridges between the concrete 

matrix to distribute the stresses uniformly thus making the 

whole matrix resist the deformation. Polypropylene fibre 

having non-polar nature and thus inhibits adhesion to 

concrete that can further improved by its surface treatment. 
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