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Abstract— Concrete is most widely used construction 

material in construction industry. Brittleness of concrete is 

fails to handle tensile loading which leads to brittle failure. 

Fibers have the property to enhance the toughness of 

concrete. This paper presents a theoretical discussion on the 

subject of coconut fiber-reinforced concrete, CFRC. Coconut 

fiber is obtainable in abundance, which makes it quite viable 

as a reinforcement material in concrete. Further, it acts as a 

new source of income for the coconut producer who gets the 

benefits of the new demand generated by the construction 

industry. It discusses commonly used terms and models of 

behavior that form a basis for understanding material 

performance without presenting mathematical details. 

Different references from both early and contemporary 

authors are included as a means of tying the subject together 

along a time line. Historical review is intended to help build 

a background for what is currently understood about CFRC 

rather than as historical reporting.    
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I. INTRODUCTION 

The concept of using fibers as reinforcement is not new. 

Fibers have been used as reinforcement since ancient times. 

The oldest form of fiber reinforced composites was made 

with naturally occurring fibers such as straw and horse hairs. 

Modern technology has made it possible to extract fibers 

economically from various plants such as jute and bamboo to 

be used in cement composites. A unique aspect of these fibers 

is the low amount of energy required to extract these fibers. 

Fibers utilized in cement-based composites square measure 

primarily product of steel, glass, and chemical compound or 

derived from natural materials. Fibers are usually used in 

concrete to control cracking due to plastic shrinkage and to 

drying shrinkage. Fibers can control cracking more 

effectively due to their tendency to be more closely spaced 

than conventional reinforcing steel bars. Coconut Fibers are 

used to prevent/control plastic and drying shrinkage in 

concrete. In this paper we are reviewing the effects of 

addition of Coconut Fibers in concrete, and investigate the 

mechanical properties, and applications of Coconut fiber 

reinforced concrete (CFRC). When coconut fibers are added 

to mortar, Portland cement concrete or refractory concrete, 

the flexural strength of the composite is increased from 15% 

to 85% - depending on the proportion of fibers added and the 

mix design.  

Coconut fiber reinforced concrete is a castable or 

sprayable composite material of hydraulic cements, fine, or 

fine and coarse aggregates with discrete coconut fibers of 

different cross-section randomly dispersed throughout the 

matrix.  

In the view of modulus of elasticity, fibers can be 

classified into two basic categories, namely, hard intrusion; 

those having a higher elastic modulus than concrete mix and 

soft intrusion; those with lower modulus than the concrete 

combine. Low elastic modulus fibers are Steel, carbon and 

glass have higher elastic modulus than cement mortar matrix, 

and polypropylene and vegetable fibers and they can  improve 

the impact resistance of concrete but do not contribute much 

to its flexural strength whereas High elastic modulus fibers 

simultaneously can improve both flexural and impact 

resistance. According to the origin of fibers, they are 

classified in three categories of metallic fibers (such as steel, 

carbon steel, and stainless steel), mineral fibers (such as 

asbestos and glass fibers), and organic fibers. Organic fibers 

may be more divided into natural and semi-synthetic fibers as 

jute, bamboo, coconut, grass etc. 

Two theories have been proposed to explain the 

strengthening mechanism. The first proposes that as the 

spacing between individual fibers becomes closer, the fibers 

are better able to arrest the propagation of micro cracks in the 

matrix. The second theory tells that the strengthening 

mechanism of fiber reinforcement relates to the bond between 

the fibers and the cement. It has been shown that micro 

cracking of the cement matrix occurs at very small loads. The 

surface area of the fiber is also a factor in bond strength. Bond 

strength can also be enhanced with the use of coconut fibers, 

which are available in a variety of sizes. 

 
Fig. 1: Coconut Fiber 

II. LITERATURE REVIEW 

Yalley and Kwan et al (1) the addition of coconut-fibers 

significantly improved many of the engineering properties of 

the concrete, notably torsion, toughness and tensile strength. 

The ability to resist cracking and spalling were also enhanced. 

However, the addition of fibers adversely affected the 

compressive strength, as expected, due to difficulties in 

compaction which consequently led to increase of voids. 

Applications for coconut fiber enhanced concrete 

and mortar composite for housing need to be expanded. Since 

cement-based materials are well known insulators, another 

avenue for future research and product development would 

https://en.wikipedia.org/wiki/Plasticity_(physics)
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be the use of coconut fiber-cement composites for sound and 

heat insulation. Such products might be composed wholly of 

fiber-cement or use the fiber-cement as one component in an 

insulating member. 

Majid Ali et al (2) Earthquake-resistant and 

economical housing is the most desirable need in rural areas 

of developing countries. These regions often suffer 

significant loss of life during a seismic event. To enable an 

efficient and cost-effective solution, a new concept of 

construction, i.e. a wallette of interlocking blocks with 

movability at the interface and rope reinforcement, is 

investigated. The novel interlocking block is made of coconut 

fibre reinforced concrete (CFRC). The reason for using 

coconut fibre is their highest toughness amongst natural 

fibres. This paper describes the in-plane behaviour of the 

interlocking wallette under earthquake loadings. The wallette 

response is measured in terms of induced acceleration, block 

uplift, top maximum relative displacement and rope tension. 

The applied earthquake loadings cannot produce any damage 

in the structure, i.e. blocks and/or ropes. The response of the 

wallette is explained in detail along with correlation of 

materials aspect with structural behaviour. The influence of 

1%, 2%, 3% and 5% fibre contents by mass of cement and 

fibre lengths of 2.5, 5 and 7.5 cm is investigated.  

Domke P. V et al (3) had investigated the use of 

natural and agricultural waste products like coconut fibers 

and rice husk ash to enhance the properties of concrete and 

their studies describes the strength of the concrete. 

Shreeshail.B.H et al (4) the materials chosen for 

structural up gradation should not pollute the environment 

and endanger bioreserves. They should be accessible to the 

ordinary people and be low in monetary cost. Coconut fiber 

is an abundant, versatile, renewable, cheap, lignocellulosic 

fiber and more resistant to thermal conductivity. The aim of 

investigation is to study the possibilities to use the coconut 

fiber in addition to the other constituents of concrete and to 

study the strength properties. A literature survey was carried 

out, which indicates that the detailed investigation of coconut 

fiber concrete is necessary. In the present study the 

deformation properties of concrete beams with fibers under 

static loading condition and the behavior of structural 

components in terms of compressive strength for plain 

concrete(PC) and coconut fiber reinforced concrete(CFRC) 

has been studied. The testing of various material constituents 

of concrete was carried out according to the Indian Standard 

specifications. To identify the effects on workability and 

mechanical strength properties due to the addition of these 

coconut fibres, workability tests such slump, vee – bee, 

compaction factor test, Flow table tests, and the mechanical 

strength tests on standard specimens such as compressive 

strength, split tensile strength, modulus of rupture were 

conducted on the different aspect ratio. The standard cubes, 

cylinders and beams for conventional concrete and coconut 

fiber reinforced concrete were prepared and tested under 

compression testing machine and flexure testing machine 

respectively. The suitability of CFRC as a structural material 

is studied, in comparison with conventional concrete. 

Kshitija Nadgouda et al(5)  Reinforcement of 

concrete is necessary to enhance its engineering properties. 

For this study, coconut fibres were used as they are freely 

available in large quantities. The study comprises of 

comparative statement of properties of coconut fibre 

reinforced concrete with conventional concrete based on 

experiments performed in the laboratory. The use of coconut 

fibres will also lead to better management of these waste 

fibres. The addition of coconut fibres improved the flexural 

strength of concrete by about 12%, they also formed good 

bonding in the concrete. The study found the optimum fibre 

content to be 3% (by weight of cement). Further work is 

required by changing the fibre content and aspect ratio to 

determine the optimum range of fibre content so that fibre 

reinforced concrete can be used where high flexural strength 

is required. 

Syed Intikhab Zia et al (6) rising rate of steel day by 

day is the main problem in construction of new building. As 

an alternate solution of this problem, I use coconut fiber in 

place of steel which is quite economical, easy available and 

have desirable strength. In this test we made a concrete block 

of 200x100x80mm in which coconut fiber is use. Coconut 

fiber were added in proportion of 0.1% , 0.2%, 0.3%, 0.4% 

and 0.5% in volume of concrete. The comperssive strength 

flexural strength and water absorption were determined at and 

of 7 and 28 days. The paper also shows the cost comparison 

per each block. 

V.Sai Uday et al (7) describe the behavioral study of 

coconut fibre in concrete structure. The addition of coconut 

fibre in concrete improves various engineering properties of 

concrete. Coconut fibre is treated as natural fiber before using 

in concrete. Addition of coconut fibre improves the 

compressive strength, flexural strength and split tensile 

strength of concrete. The experiment was conducted on high 

strength concrete with the addition of fiber with 5 mix 

proportions (1%, 2%, 3%, 4%, and 5%) by the weight of 

cement. The compressive strength and split tensile strength of 

cured concrete evaluated for 3days,7days, 28days.The study 

found the optimum fiber content to be at 1%(by the weight of 

the cement).This results show coconut fiber can be used in 

construction. 

Achudhan et al (8) this paper presents the versatility 

of coconut fibre is one of the natural fibers abundantly 

available in tropical regions, and is extracted from the husk 

of coconut fruit the properties of composites of concrete in 

which coconut fibers are used as reinforcement, are 

discussed. The research carried out and the conclusions 

drawn by different researchers in last few decades are also 

briefly presented. Coconut fibers reinforced composites have 

been used as cheap and durable non-structural elements. The 

aim of this project is to spread awareness of coconut fibers as 

a construction material in Civil Engineering. 

III. CONCLUSION 

 Addition of coconut fibers in concrete increases the 

ductility. 

 Coconut fibers reinforced concrete results in durable 

concrete with a high flexural and fatigue flexural 

strength, improved abrasion, and impact resistance. 

 Coconut fibers reinforced concrete is a far more 

economical design alternative in present time. 

 It is observed that the addition of coconut fibers in 

concrete increases the toughness as compared to plain 

concrete. 
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 Due to its relatively higher strength and ductility, It can 

be a good replacement for asbestos fibers in roofing 

sheets, which being natural in origin pose zero threat to 

the environment. 
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