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ABSTRACT:In today’s scenario,sustainability may be a widely accepted concept. Despite the 

reality that the building industry is revolutionising in terms of both technology and products used, the 

expense of construction has increased day by day, resulting in a detrimental effect on the 

environment. As a result, a more balanced approach was introduced, with the environment as its 

nerve core, to create a much healthier universe to calculate in. As a result, a fibre like coconut has 

been used to increase the resilience of concrete. 

Coconut fibre is readily accessible at the test site, making it a feasible alternative for concrete 

strengthening. It also offers a new source of income for coconut farmers, who can be benefited from 

the construction industry's increased demand. Furthermore, it is a cost-effective coir mattress waste 

disposal system that decreases the need for new waste disposal facilities while also reducing the 

burden on existing landfills and incinerators. The problem of the fibres absorbing a lot of water may 

be fixed by covering them with oil. 

Coconut fibre reinforced concrete with varying percentages (4%, 5%, and 6% by the weight of 

cement) anda water cement ratio of 0.5. In this analysis, we find that the conventional compressive 

strength of concrete and coconut fibre reinforced concrete after 7 days and 28 days. By this study, we 

can analyse the compressive strength of concrete of coconut fibre reinforced concrete and compared 

the result with the conventional strength of concrete and we find that the compressive strength of 

coconut fibre reinforced concrete is better. 

KEYWORDS:Coir mattress, compressive strength, coconut fibre reinforced concrete,  

1. INTRODUCTION   

Concrete is the most extensively used construction material on the planet. With developments in 

science and technology in the construction industry, the application of concrete as a building material 

has broadened. Steel reinforcing bars are widely used to strengthen concrete because it has low 

friction and flexure. The use of reinforced steel, on the other hand, is expensive. Efforts have been 

made all over the world to integrate multiple forms of fibres into concrete in order to make it safer, 

more durable, and cost-effective. Natural fibres, such as coconut fibre, have physical and mechanical 

properties that make them ideal for the development of reinforced concrete materials.Since coconut 

fibres are usually discarded as agricultural waste, they can be found in large quantities and are thus 

inexpensive. 

 

The construction industry is undergoing two major transitions. One approach is by the progress of 

building technology, such as the use of automated construction equipment. Another trend is the 

implementation of high-performance building materials, such as high-strength concrete fibre 

reinforced concrete (FRC) is one of these high-performance materials that is steadily gaining 

popularity among civil engineers. The construction industry's research and production of fibres and 

matrix components, as well as fabrication techniques, has exploded in recent years.Their benefits 
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over other building materials include a high tensile strength to weight ratio, the ability to be moulded 

into different shapes, and possible resistance to environmental conditions, all of which can result in 

low maintenance costs. FRC composite is a good choice for creative construction because of these 

properties.Their use in construction includes both renovating old structures and designing new ones, 

and they can be applied to a number of structures, including offshore platforms, homes, and bridges 

(Thou, 2005). 

The high costs, scarcity, and corrosion concerns that come with using steel fibres in concrete are all 

major roadblocks to the production of high-performance concrete. Coconut fibre is the most ductile 

of all natural fibres (Majid Ali et al. 2012) and has the ability to be used as a reinforcement medium 

in concrete.Since it is biodegradable, it would have a low environmental impact. This is also a way to 

recycle waste fibres from coir-based processing units into high-strength fabrics. They're often non-

abrasive, affordable, and plentiful in nature. Coconut-fiber ropes are being tested to see how they can 

be used as vertical support in mortar-free interlocking systems. This is considered to be a cost-

effective alternative for earthquake-resistant buildings. 

2. OBJECTIVE  

The aim of this study is to investigate the compressive strength of conventional concrete and coconut 

fibre concrete. 

The objective of this study is: 

1. To find out the compressive strength of the fibre reinforced concrete after 7 days and 28 days. 

2. To find out the compressive strength of conventional concrete after 7 days and 28days. 

3. To compare the results of fibre reinforced concrete and conventional concrete after 7days and 28 

days. 

 

3. MATERIALS USED  

3.1 General 

 

Based on the previous work, a comparison of strength properties of coconut fiber concrete is made 

with respect to conventional concrete and the influence of shape and length of fibers on strength are 

studied also. Tests are conducted on coconut fibers of length 5 cm varying fiber contents addition of 

0.1%, 0.2%, 0.3%, 0.4%, 0.5% and 0.6% by weight of material. A similar quantity of raw untreated 

fiber is also used to compare the influence of shape and length of fibers. 

 

3.2 Materials Collection 

The materials used in this study are:- 

 

S.NO 

 

MATERIALS 

 

TYPES 

 

1 

 

Cement 

 

 

PPC 

 

2 

 

Fine aggregate 

 

Sand 

 

3 

 

Coarse 

aggregate 

Aggregates passing  

20mm IS sieve and is 

retained to 12.5 mm 

sieve 
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4 Coconut fibre For coconut fibre, we 

used waste material 

 

5 

 

Water 

 

Collected from fresh 

water sources 

 

           Table-1: Materials collection 

3.3 Coconut fibre 

 

Before being used, they are cleaned and stranded. Treatment of fibres eliminates dust and other 

residual contaminants from the fibre, raising the surface of interaction between the fibre and the 

mixture, resulting in stronger attachment between the reinforcement and the concrete and, as a result, 

higher strength.To release the fibres and extract the coir dust, the fibre is washed in tap water for 30 

minutes. After that, the fibres are cleaned and dried for another 30 minutes. This operation must be 

carried out three times. The straightened softened fibre is combed with a steel comb by hand.To 

speed up the drying process, the wet long fibres will be placed in a 30 ˚C oven for 10-12 minutes, 

eliminating the bulk of the moisture. The fibres are then fully dried in the open air, combed once 

more, and eventually cut into 5 cm lengths, soaked in oil for 15-20 minutes, and dried in the sun for 

24 hours. 

 

4. METHODOLOGY 

 

The comparative analysis is done between result come-out from concrete mix with coconut fibre 

andthe conventional concrete. 

The following flowchart in figure-1 illustrate the methodology followed in this work:  

 

 
 

   Figure-1: Flow chart of Methodology 

 

4.1 CASTING OF CONCRETE CUBES 

These specimens were allowed to remain in the steel mould for the first 24 hours at ambient 

conditions. After that these were de-moulded with care so that no edges were broken and were 

placed in the tank at the ambient temperature for curing.After de-moulding the specimens by 

loosening the screws of the mould, the cubes were placed in the water for 7 days 28 days. 
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Figure-2: Concrete cubes 

 

4.2 CASTINGAND TESTING PROCEDURE OF CONCRETE CUBES 

 

1. Take the mould of size 15×15×15 cm and pour concrete in the cubes in later with 35 blows with 

tamping rod. 

2. Finished the top surface of mould by trowel after compaction of the last layer. 

3. After completing 24 hours, removed the specimen from the mould while removing mould, take care 

of edges. 

4. Specimen is submerged in clean and fresh water until the time testing (for 7 days and 28 days for 

curing). 

5. Cube is placed in the compression testing machine and recorded the maximum load applied to the 

specimen. 

6. And observe the appearance of concrete failure. 

 

4.3 COMPRESSIVE STRENGTH TEST 

 

Compressive is the capacity of a material or structure to withstand axial loads tendency to reduce the 

size. It is measured using the Universal Testing Machine. Concrete can be having to made high 

compressive strength, for example many concrete structures have compressive strengths in strength 

in excess of 50 MPa. Here the compressive strength of concrete cubes for the plain concrete or 

conventional concrete and fibre reinforced concrete are find out using compression testing machine 

is shown figure 3. 

 

 
 

Figure-3: Compression Testing Test 
 

5. RESULT AND DISCUSSION 
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Firstly, we are casting cubes for finding the compressive strength of concrete for 7 days and 28 days. 

We take three specimens which has w/c ratio is 0.5 and slump value is 120 mm. 

The specimen 1 gives the compressive strength of conventional concrete at 7 days and 28 days which 

are 14.3 and 24.2 N/mm
2
 respectively. The specimen 2 gives the compressive strength of 

conventional concrete at 7 days and 28 days which are 14.5 and 25.6 N/mm
2
respectively. The 

specimen 3 is gives the compressive strength of conventional concrete at 7 days and 28 days which 

are 14.5 and 25.7 N/mm
2
respectively.. The average compressive strength of conventional concrete at 

7 days and 28 days is 14.43 N/mm
2
and 25.16 N/mm

2
respectively. Secondly, we are casting cubes for 

find the compressive strength of coconut fibre concrete and we take three specimens which have w/c 

ratio of 0.5 and added some percentage of coconut fibre with different proportion 4%, 5%, and 6%. 

The specimen 1 is gives the compressive strength of coconut fibre reinforced concrete, when 4% of 

coconut fibre added at7 days and 28 days which are 14.53N/mm
2
 and 25.2 N/mm

2
respectively. The 

specimen 2 is gives compressive strength of concrete, when 5% of coconut fibre is added for 7 days 

and 28 days are 16.8 and 26.4 N/mm
2
. The specimen 3 is gives compressive strength of concrete, 

when 6% of coconut fibre is added for 7 days and 28 days are 15.6 and 27.1 N/mm
2
.  After that, we 

take averagof all specimens for 7 days are 15.64 and for 28 days is 26.3 N/mm
2
. 

 

 

 

Specim

en 

 

Slu

mp 

valu

e 

(mm

) 

 

W/c 

ratio 

 

Strength 

for 

 7 days 

(N/mm
2
) 

 

Strength 

for 28 

days 

(N/mm
2
) 

 

1 

 

 

 

120 

 

 

 

0.5 

 

14.3 

 

24.2 

 

2 

 

14.5 

 

25.6 

 

3 

 

14.5 

 

25.7 

 

Averag

e 

   

14.43 

 

25.16 

 

  Table-2: compressive strength for conventional concrete cubes 

 

 

 

Specim

en 

 

Slu

mp 

valu

e 

(mm

) 

 

%age 

of 

cocon

ut 

fibre 

added 

 

W/

c 

rat

io 

 

Streng

th for 

 7 days 

(N/mm
2
) 

 

Streng

th for 

28 

days 

(N/m

m
2
) 

 

1 

 

110 

 

4 

 

 

 

0.5 

 

14.53 

 

25.2 

 

2 

 

105 

 

5 

 

16.8 

 

26.4 
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3 

 

105 

 

6 

 

15.6 

 

27.1 

 

Averag

e 

  

 

  

15.64 

 

26.3 

 

Table-3: compressive strength for coconut fibre concrete cubes
 

 

Figure-4: Comparison of compressive strength of conventional and coconut fibre concrete 

S.

N

O  

 

STREN

GTH 

CONVENTI

ONAL 

CONCRET

E 

COCON

UT 

FIBRE 

CONCR

ETE 

INCRE

ASE 

% 

 

1  

Strength 

of 7 days  

14.3 14.53 1.6 

2 14.5 16.8 15 

3 14.5 15.6 7.5 

4  

Strength 

of 28 

days 

24.2 25.2 4.1 

5 25.6 26.4 3.1 

6 25.7 27.1 5.4 

 

Table 4: Compressive strength of conventional concrete and coconut fibre concrete  

 

6. CONCLUSION 

 

Coconut fibre is readily available, making it a suitable option for concrete reinforcement. It also 

serves as a source of income for coconut farmers, who profit from the increased demand created by 

the construction industry. 

By this study, it is concluded that: 

1. When added 4% of coconut fibre with water-content is 0.5, then the compressive strength for 7 days 

and 28 days are 14.53 and 25.2 N/mm
2
 and conventional concrete for 7 days and 28 days are 14.3 
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and 24.1 N/mm
2
 which is decreased by coconut fibre concrete that means percentage increase for 7 

days and 28 days strength are 1.6 and 4.1%. 

2. When added 5% of coconut fibre with water-content is 0.5, then the compressive strength for 7 days 

and 28 days are 16.8 and 26.4 N/mm
2
 and conventional concrete for 7 days and 28 days are 14.5 and 

25.6 N/mm
2
 which is decreased by coconut fibre concrete that means percentage increase for 7 days 

and 28 days strength are 15 and 3 %. 

3. When added 6% of coconut fibre with water-content is 0.5, then the compressive strength for 7 days 

and 28 days are 14.53 and 25.2 N/mm
2
 and conventional concrete for 7 days and 28 days are 14.3 

and 24.1 N/mm
2
 which is decreased by coconut fibre concrete that means percentage increase for 7 

days and 28 days strength are 7.5 and 5.4%. 

Hence, when we added the coconut fibre with given proportion in conventional concrete then the 

compressive strength of the concrete is increased. 
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