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Abstract 

This Research paper discusses the comparative study between Fly ash based coconut fiber concrete with plain cement concrete of 

M40 grade. This research paper deals use of the agricultural and industrial waste material into concrete, which enhanced the 

properties of concrete and make environment eco-friendly. The fly ash is replaced with the cement as 10, 20, and 30% and 

coconut fibers are added additionally by weight of cement in the proportions of  0, 1, 1.5, 2 2.5, 3%. The diameter of coconut 

fiber is varies between 0.25 to 1.0 cm and length is taken 4 cm. The results shows increment in compressive strength of concrete 

by adding fly ash and coconut fiber together into concrete. Separately adding of coconut fiber and fly ash does not show 

significant results.   

Keywords: Fly Ash, Coconut Fiber, Workability, Compressive Strength 

________________________________________________________________________________________________________ 

I. INTRODUCTION 

Fly ash is an industrial waste material which contains cementations properties and can be used as a partial replacement of 

cement. From previous researches it has been found that fly ash increase the compressive strength and workability of concrete. 

Except fly ash natural fiber also waste material that are found in the atmosphere in plenty and has some important properties that 

can be increased the properties of concrete. From previous researches it has been found that coconut fibre increased compressive 

strength of concrete for a certain ratio. Hence it is concluded that separately addition of fly ash and coconut fibre do not enhanc 

strength of concrete. But if they used together into concrete significantly increased the properties and strength of concrete. Hence 

fly ash and coconut fibre are broadly used into concrete for making concrete stronger and durable and make construction 

economical. 

 In the natural fibres the coconut fibre or coir fibre gives better results by adding in concrete than other natural fibres. A large 

amount of coconut fibre produced in Asian countries mainly in India, Bangladesh, and Malaysia etc. India is the largest producer 

of coconut and jute fibre in the Asian countries. So coconut fibre is easily available waste material in India. 

 In this research it has been found that compressive strength of concrete increased by using fly ash and coconut fibre into 

concrete but workability of concrete does not good better result and it gets decrease while adding only coconut fibre into 

concrete. But coconut fibre with fly ash gives better results in case of workability than coconut fibre. 

II. LITERATURE SURVEY 

 Introduction: A.

Concrete is the most widely used construction material in structure all around the world. Concrete is used in construction mostly 

because it is durable, leak proof, fire proof and it is economical and can be easily prepared hence it is very handy material for the 

construction point of view. It is strong in compression so it can easily handle large load on the structure. It also provides 

finishing to the surface. It is used in columns, foundation and footings, highway pavements, bridges and culverts etc. 

 Research Background: B.

1) R. Nagalakshmi did an experimental study on M25 grade of concrete in which he replaced cement with fly ash and 

coarse aggregate with coconut shell. Fly ash replaced with cement is 20% and coarse aggregate with coconut shell by 
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10%, 20% and 30%. He tested the specimen for compressive, tensile and flexural strength for 7, 14, 28 and 56 days of 

curing. He found that with increasing percentage of coconut shell the strength get reduced. [1] 

2) Alida Abdullah conducted an experiment in which he take cement and sand with 1:1 ratio and 0.55 as water cement 

ratio. He used coconut fibre as reinforcement in the mix and replaced with the composition of sand by weight 3%, 6%, 

9%, 12%, 15%. He conducted experiment on 7, 14 and 28 days. He found that density of mixture decreased with 

increasing fibre. Moisture content gave maximum value at 3% fibre content and a similar trend occurs at 14 and 28 

days. He found that water absorption increased with increasing fibered content in the mixture. At 9% fibre content 

compressive strength found maximum value by the researcher. Modulus of rupture increased with increasing the fibre 

content.[2] 

3) Saandeepani Vajje and Dr. N.R. Krishnamurthy did an experimental study in which they add natural inorganic fibre and 

natural organic fibre into the concrete. They investigated the effect of different fibre into the concrete. They did 

comparison and differentiate the effect of different natural fibre into concrete. The natural inorganic fibre was basalt 

rock fibre and the natural organic fibres were jute, sisal, hemp, banana, pine and pine apple. He takes M30 grade of 

concrete with 0.5%, 1%, 1.5% as fibre cement ratio and 6-10 mm of the fibre length. They did curing of the specimen at 

28 days. They investigated that slump decreases by increasing the fibre content. They found that compressive strength 

of cube increased with 0.5% fibre content.[3] 

4) J. Sahaya Ruben and Dr. G. Bhaskar did an experimental study of natural fibre in concrete. They take coir fibre length 

as 20, 25 and 30 mm. They take content as 0.5%, 0.75% and 1%. They conducted compression and tensile testing on the 

concrete specimen. The take the diameter of fibre as 0.2-0.35 mm. They found that by increasing coir fibre content the 

compressive strength increased at certain level. Coir fibre reduces environmental pollution. They investigated that coir 

fibre improved the resistance to sulphate attack. [4] 

5) Shrikant Harle et al did a review of different fibres in concrete. They did comparative study of slump, compressive 

strength and flexural strength by adding different natural fibres in concrete. They saw that coir fibre shows better result 

than all other natural fibre in compressive strength as well as in flexural strength. They found that slump of concrete 

decreases as the percentage of natural fibre increased. They investigated that compressive strength of concrete increased 

as the percentage of natural fibre increased but limited to a certain limit. They saw that coir fibre gives better result in 

case of compressive strength than other natural fibres. They found that flexural strength increased with increasing fibre 

content. [5] 

6) Anju Mary Ealis et al conducted an experimental study on the concrete by adding coconut shell and coir fibre into 

concrete and used fly ash into concrete. They replaced coconut shell and coir fibre with the coarse aggregate. They did 

comparative study in compressive strength, tensile strength, chemical resistance, electrical resistance, and ph value of 

the concrete. They also did comparative study of specific gravity, bulk density, and water absorption of coconut shell 

and coir fibre. The economical criteria were also examined by the researcher. They add fly ash to increase the strength 

and durability of the concrete. They investigated that the use of coconut shell and coir fibre decreases strength of 

concrete. They investigated that by adding fly ash strength properties can be improved up to 80-95%.[6] 

7) Dr. Shubha Khatri did an experimental study in concrete by adding coir fibre and polypropylene woven fibre and used 

super plasticizer as conplast (G-8) 410. She did comparative study with compressive strength in which she investigated 

that compressive strength of concrete increased by using coir fibre and polypropylene woven fibre. She found that 

compressive strength increase more for M 20 grads of concrete than M 40 grade of concrete. She found by using 

admixture with coir fibre increased compressive strength. She found that in M 40 grade of concrete coir fibre with 

admixture increased compressive of concrete. She found that coir fibre with admixture give more compressive strength 

than polypropylene woven fibre. She also concluded that coconut fibre have more compressive. [7] 

8) Okere Chinenye Elizabeth did the experimental study on concrete by replacing cement with coconut fibre ash. The 

researcher replaced coconut fibre ash with cement as 0, 10, 15, 20, and 25%. The workability of the concrete decreased 

as the coconut fibre ash content increased. The compressive strength of coconut fibre ash concrete increased with curing 

age but decreased with increasing percentage of coconut fibre ash. The optimum strength found at 10% replacement. [8] 

9) Yalley et al did an experimental study on concrete by adding coconut fibre in concrete. They found that torsion, 

toughness, and tensile strength of concrete increased by adding coconut fibre in the concrete. They investigated that the 

resistance to cracking and resistance to spalling also improve by adding coconut fibre in concrete. They investigated 

that torsional strength of concrete increased up to 25% and the energy absorbing capacity also enhanced up to 0.5% 

coconut fibre after that the torsional strength started decreasing. They investigated that similar result also find for the 

different aspect ratio. [9] 

10) Saravana Raja Mohan et al conduct an experimental study on concrete in which they add fly ash and coconut fibre in 

concrete. They replaced cement with fly ash 10, 15, 20, 25, and 30% and take coconut fibre as 0.15, 0.30, 0.45, and 

0.60% having fibre length 40 mm. They took OPC 43 grade cement with fly ash. The study showed that compressive 

strength, splitting tensile strength, flexural strength, and modulus of elasticity were increased. After that they add 

coconut fibre in concrete. They found that mechanical properties of fly ash based coconut fibre concrete were increased. 

The compressive strength was reduced and addition of coconut fibre did not give better result in case of compressive 

strength. [10] 
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III. METHODOLOGY 

 Mix Design: A.

As per IS 10262-2009 ratio of Mix Proportion For plain cement concrete 

= water: cement: fine aggregate: coarse aggregate 

= 160:400:687: 1141 

= 0.4:1:1.72: 2.85 

 Experimental Programmed: B.

Following Experiments are conducted on the concretes are as follows: 

 

 Workability by Slump Cone Apparatus: 1)

 
Fig. 1: 

 Compressive Strength by Compressive Testing Machine: 2)

 
Fig. 2: 
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IV. RESULTS AND DISCUSSION 

Results obtained for M40 grade of concrete are as follows in table below: 

Table – 1 

S No Fly Ash % Coconut Fibre % Mix Name Workability in mm 
Compressive Strength in mpa 

After 7 days After 28 Days 

1 10% 

0% A1 84 39 51 

1% B1 54 30 43 

1.50% C1 49 28 41 

2% D1 40 34 49 

2.50% E1 32 25 35 

3% F1 24 21 30 

2 20% 

0% A2 90 36 52 

1% B2 61 27 40 

1.50% C2 53 35 53 

2% D2 46 28 42 

2.50% E2 35 20 32 

3% F2 27 18 27 

3 30% 

0% A3 93 35 49 

1% B3 64 26 40 

1.50% C3 56 23 36 

2% D3 48 25 37 

2.50% E3 36 19 29 

3% F3 28 15 22 

 

 Workability: A.

The Slump obtained for different percent of fly ash and coconut fibre are shown in table below: 

Table – 2 

Coconut Fibre Slump with 10% Fly Ash Slump with 20% Fly Ash Slump with 30% Fly Ash 

0% 84 90 93 

1% 54 61 64 

1.50% 49 53 56 

2% 40 46 48 

2.50% 32 35 36 

3% 24 27 28 

 

 Workability drastically decreases when coconut fibre content is increased in concrete and in the absence of fly ash into 

concrete. The graphical variations of workability are shown in graph below: 
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Series 1: 10% Fly ash, Series 2: 20% Fly ash, Series 3: 30% Fly ash 

 Compressive Strength: B.

 Compressive Strength after 7 Days: 1)

Compressive Strength for different for different fraction of Fly ash and Coconut fibre are tabulated below: 

Table - 3 

Coconut Fibre 10% Fly Ash 20% Fly Ash 30% Fly Ash 

0% 39 36 35 

1% 30 27 26 

1.50% 28 35 23 

2% 34 28 25 

2.50% 25 20 19 

3% 21 18 15 

 

 Compressive strength of fly ash based fibre reinforced concrete increased by adding fly ash and coconut fibre in concrete for a 

fixed ratio. Compressive strength of concrete significantly increased at 20% fly ash with 1.5% coconut fibre and at 10% fly ash 

and 2% coconut fibre. The graphical variation of 7 days compressive strength is shown below in graphs: 

 
Series 1: 10% Fly ash, Series 2: 20% Fly ash, Series 3: 30% Fly ash 



Effect of Coconut Fiber and Fly Ash on Concrete  
(IJSTE/ Volume 2 / Issue 3 / 018) 

 

 All rights reserved by www.ijste.org 
 

132 

 Compressive Strength after 28 Days: 2)

Table – 4 

Coconut Fibre 10% Fly Ash 20% Fly Ash 30% Fly Ash 

0% 51 52 49 

1% 43 40 40 

1.50% 41 53 36 

2% 49 42 37 

2.50% 35 32 29 

3% 30 27 22 

 

 Compressive strength of fly ash based fibre reinforced concrete increased by adding fly ash and coconut fibre in concrete for a 

fixed ratio. Compressive strength of concrete significantly increased at 20% fly ash with 1.5% coconut fibre and at 10% fly ash 

and 2% coconut fibre. The graphical variation of 7 days compressive strength is shown below in graphs: 

 

 
Series 1: 10% Fly ash, Series 2: 20% Fly ash, Series 3: 30% Fly ash 

V. CONCLUSION AND FUTURE SCOPE 

 Conclusion: A.

1) At 10% and 20% replacement of fly ash compressive strength of concrete increased. 

2) At 30% replacement of fly ash does not give significant increment in compressive strength of concrete. 

3) Addition of coconut fibre enhanced the compressive strength of concrete. 

4) Coconut fibre with fly ash shows better performance in case of 10 and 20% replacement of fly ash with cement and 1.5 

and 2 % extra addition of coconut fibre by weight of cement in concrete. 

 Future Scope: B.

1) We can use fly ash with sisal fibre in concrete ash sisal fibre also shows similar properties to coconut fibre but its water 

absorption is less. 

2) This study consist mix design for fly ash based fibre reinforced concrete which can be useful in various fibre based fly 

ash concrete. 

3) This study discusses effect of fibre and fly ash in concrete compressive strength other strength criteria can also be 

discusses with different natural fibres in concrete. 

4) Poly fibres can also be used with fly ash to reduce environmental pollution and to make concrete economical, durable 

and stronger. 
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