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Abstract— The use of sustainable materials in construction is 

growing. This study investigated the effect of incorporating 

0.5, 1 and 2% coir fibre content on the compressive strength, 

flexural strength and splitting tensile strength of concrete. 

The flexural strength, splitting tensile strength was 

determined at 28 days while the compressive strength was 

also determined up to 28 days following relevant code 

procedures. M25 concrete and Fe415 steel were used to 

prepare the sample. Since the incorporation of coir fibre in 

concrete reduced its workability and has no effect on the 

density. Coir fibre slightly improved the compressive and 

tensile strength of concrete, especially at 1%. Therefore, that 

1% of coir fiber is used to prepare another set of specimens 

to investigate the effect of coir fiber content on the flexural 

behaviour and shear behaviour for 28 days. 
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I. INTRODUCTION 

Concrete is commonly used for several architectural 

applications because of its strength, durability, reflectivity, 

and versatility. Concrete's limitations include low tensile 

strength, which leads to cracks, shrinkage and expansion of 

freshly-poured concrete as it dries, lack of ductility, and the 

need for appropriate curing till hydration in order to reach the 

necessary level of strength. Concrete was given a fibre 

treatment in order to address its shortcomings. The benefits 

of fibre-reinforced concrete include increased durability, 

reduced fracture propagation, improved impact strength, and 

improved resistance to freezing and thawing. Additionally, 

adding fibre to concrete increases fatigue strength. 

 Since there are so many kinds of natural fibers, using 

them in concrete was advised. Natural fibre increases the 

concrete's durability in the matrix, which helps in overcoming 

fractures and other flaws in concrete construction. The use of 

dispersed natural fibre as a construction material in concrete 

has shown to improve mechanical properties including 

flexural strength, split tensile strength, and compressive 

strength. Because of its high quality and wide availability, 

coir fibre had become more popular for use in reinforced 

concrete. It was first used as a natural fibre.  

 The husks of the coconut fruit are used to generate 

coir fibres. Coir, Cocos nucifera and Arecaceae (Palm) are 

the common, scientific, and plant family names for coconut 

fibre, respectively. Coconut fibres come in two varieties: 

brown fibres from mature coconuts (Fig. 1) and white fibres 

from young coconuts. Brown fibres are strong, thick, and 

have a great resistance to abrasion. White fibres are stronger 

yet smoother and finer. Depending on the needs of the 

application, several types of fibres have various functions. 

The toughest natural fibre is coir, according to Adewumi John 

Babafemi and colleagues. 

 Brown coir fibers were chosen for this study due to 

their environmental sustainability and abundant availability. 

 In the present study, varying proportions of discrete 

brown coir fibres were incorporated in concrete mixes to 

examine its effect on the compressive strength, tensile 

strength, flexural strength, and shear strength. Percentage of 

fibre is determined corresponding to the weight of cement. 

First set of experiments (determining compressive - PA, 

flexure - PB and split tensile strength - PC) are done with 

varying percentage of fibres (0%, 0.5%, 1% & 2%) in Plane 

Cement Concrete(PCC) with each percentage of fibre having 

three sets of sample. Similarly, second set of experimental 

programs are done with change in geometry and the adoption 

of Reinforced Cement Concrete (RCC) with only 1% 

(percentage fibre proportion that exhibited good 

performance) of fibre in three set of samples and the flexure 

and shear are determined by the average value from each set 

(PD & PE). 

 
Fig. 1: Removed coir fibre after pre-treatment and cutting to 

average 50 mm length and diameter of 3.6 µm. 

The main objectives of study are given below  

1) To design M25 grade concrete. 

2) To study the mechanical properties of concrete.  

3) To obtain the optimum percentage of coir fibre. 

4) To study the flexure and shear behaviour of optimum 

percentage added coir fibred RC beam. 

II. LITERATURE REVIEW 

Adhavanathan T, et al. (2017) looks at how various amounts 

of coir fibre (0.2%, 0.5%, 1%, and 1.5%) in self- compacting 

concrete impacts workability and performance in the 

hardened stage. For self- compacting concrete, the mix 

fraction of M20 grade concrete was determined. After 7 days 

and 28 days of cure, the concrete specimens (3 cubes, 

100*100*100mm, 3 number of 100*200mm cylinder 

specimens) were examined for compressive strength and split 

tensile strength. According to result, the highest compressive 

strength was reached when the fibre content was 0.5%. At 28 

days after curing, the percentage increase in compressive 

strength compared to the reference mix was 43% and split 

tensile strength rises by 53.2%. 

 Bhavani M, et.al (2019) discusses the influence of 

coir fibre replacement on concrete performance. After adding 
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coir fibre, M20 grade fibre reinforced concrete was tested. 

The addition of 0%, 0.5%, 1% and 1.5% by volume of 

concrete was used to test split tensile strength. The 

(150*300mm) split tensile strength test was carried out. 

Under laboratory conditions, the test specimens were cured 

in water for 3, 7, and 28 days. In comparison to conventional 

concrete, the split tensile strength of fibre reinforced concrete 

was raised by 10% with the substitution of coir fibre, and the 

split tensile strength rose by 13% after 28 days of curing. 

 Gobinath R, et al. (2020) examined the influence of 

coir fibre in quaternary mixed concrete on flexural strength. 

The concrete grade M35 was used in this investigation. Fly 

ash and granite powder were used to replace 25% and 10% of 

the cement, respectively, while nano-silica was used as a third 

mineral admixture that ranged from 0% to 2% of the cement. 

Coir fibre was added to concrete at a rate of 0.25%, 0.5%, 

0.75%, 1%, and 1.25% by volume. The results revealed that 

adding coir fibre to concrete could increase mechanical 

characteristics by up to 5%. When 1% coir fibre was added to 

concrete during 28 days of curing, the maximum flexural 

strength increased by 3.40%. 

 Nurul Akmam Naamandadin, et al. (2020) 

conducted an experiment using coir fibre employing 

manufacturing, after which the fibre was soaked in sodium 

hydroxide for 1week and then in clean water for two weeks 

at room temperature. Coir fibre was cut into 25mm and 30mm 

lengths. As a concrete addition, the fibre content levels were 

3%, 4% and 5% coir fibre. The split tensile strength test was 

performed of (100*200mm) cylinder specimens were casted. 

According to the results, the split tensile strength of 

reinforced concrete with coir fibre as an additive had a greater 

strength of 3.56% in addition to 3% of coir fiber for 28 days 

of curing than standard concrete. 

 Xiaoxiao Zhang, et.al (2021) investigated the impact 

of coir fibres on the mechanical characteristics of cement- 

based light-weight aggregate concrete (LWAC). At the ages 

of 3, 7, and 28 days, samples with a dimension of 

40*40*160mm was evaluated. Coir fibre was added to 

concrete at a rate of 0.5%, 1%, 1.5%, and 2% by volume. 

LWAC's flexural strength improves as the fibre content rises. 

The samples with 3% fibres have the maximum 28-day 

flexural strength of roughly 4 MPa, representing a 70% 

increase over the reference samples. Flexural strength and 

toughness improve by a maximum of 13% and 30%, 

respectively, as the coir fibre content increase from 1%. 

 Adewumi John Babafemi et al. (2019) This study 

investigated the effect of incorporating 0.5 and 1% coir fibre 

content on the workability, density, compressive strength, 

splitting tensile strength, and durability of concrete. The mass 

losses and compressive strength losses were calculated in 

relation to the control mixtures. 

 Due to the inherent instability of concrete under 

tension, which subjects it to chemical degradation, cracks in 

concrete, especially in foundation slabs, are a significant 

problem. Coir fibre usage in concrete demands more 

investigation. Coir fibre (CF) will be included into the matrix 

to spread out stress-strain concentrations, bridge expansion 

and internal disturbances, and reduce crack initiation and 

propagation. Concrete's compressive and tensile strength was 

marginally increased by coir fibre, especially at 0.5%, but 

only at 1% could it become more resistant to sulphate attack.  

III. MATERIAL PROPERTIES 

Properties Coir fibre 

Color Brown 

Average Diameter (mm) 0.25 

Average Length (mm) 50 

Aspect Ratio 200 

Average Tensile Strength (N/mm2) 405.9 

Density (g/cm3) 1.45 

Young’s Modulus (KN/m2) 4.0x106 

Table 1: Physical Properties of Coir Fibre 

IV. EXPERIMENTAL PROGRAM 

A. Test on PCC with coir fibre 

1) Slump Test 

The most popular way to assess the consistency of concrete 

is with a slump test. The purpose of the test is to determine if 

newly produced concrete is workable and consequently, how 

easily it flows. The main component of the apparatus for 

performing the slump test is a metal mould in the shape of a 

frustum with internal dimensions of 20 cm at the bottom, 10 

cm at the top, and 30 cm at the height. 

2) Compressive Strength Test 

The Universal Testing equipment is used to test compressive 

strength, which is the ability of a material or structure to 

sustain axial stresses that tend to reduce the size. Using 

compression testing equipment, the compressive strength of 

concrete cubes for both plain and fiber-reinforced concrete 

was measured. Three cubes from each kind of concrete were 

cast to evaluate the compressive strength. Cube specimens of 

150x150x150mm three were produced for the compressive 

strength test. The moulds were filled with 0%, 0.5%, 1% and 

2% of fibres, respectively. The specimens were demoulded 

and placed in a curing tank after 24 hours. These cubes 

underwent compression tests after curing. The compressive 

strength was calculated as: 

Compressive Strength = 
𝐅𝐚𝐢𝐥𝐮𝐫𝐞 𝐥𝐨𝐚𝐝

𝐂𝐫𝐨𝐬𝐬 𝐬𝐞𝐜𝐭𝐢𝐨𝐧𝐚𝐥 𝐚𝐫𝐞𝐚
 

3) Flexural Strength Test 

Tests on flexural strength were performed   on a beam with 

an effective span of 500mm, a breadth of 100mm and a depth 

of 100mm. After casting for 24 hours, the specimens were 

removed from the mould and placed in a curing tank. By 

putting test specimens inside a flexure load testing equipment 

as shown in figure 3, strength values for each case were 

obtained. 

Flexural strength is calculated using the equation: F= PL/ 

(bd2) 

Where,  

F- Flexural strength of concrete (in N/mm2),  

P- Failure load (in N),  

L- Effective span of the beam,  

b- Breadth of the beam and  

d- Depth of the beam. 

4) Split Tensile Strength Test 

Split tensile strength testing was subjected to standard 

cylinders with dimensions of 150mm dia and 300mm in 

depth. After casting for 24 hours, the specimens were 

removed from the mould and placed in a curing tank. Three 

samples were examined for each category, and results are 

given. Strength values were determined for each sample by 
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loading under compression testing equipment. Split tensile 

strength was calculated using; 

T= 2P/ πdl 

Where,  

T - Split Tensile Strength in N/mm2,  

P - Applied load,  

d - Diameter of concrete cylinder and  

b - Breadth of concrete cylinder. 

B. Test on RCC with coir fibre 

The optimum percentage of coir fibre produced by 

mechanical strength testing was added to reinforced concrete 

beams with dimensions of 1000mm effective length, 150mm 

width and 150mm depth. To determine the specimen's shear 

and flexure strength, steel stirrups were used in the casting 

process. Three of the six cast moulds were used to calculate 

shear strength, while the remaining three were utilized to 

calculate flexure strength. After being cast for 24 hours, the 

specimens were removed from the mould and put in a curing 

tank where they cured for 28 days. After curing, beam 

specimens with various configurations were tested under 

three point monotonic loading on compression testing 

equipment. Three samples from each category were evaluated 

and values are determined by taking their average. 

 After the analysis of above test results, 1% coir fiber 

is added to the RCC specimen in order to determine the 

flexure and shear strength of the sample. Flexural behavior is 

determined in both the cases (fibre added along with PCC and 

RCC). Test procedure for both flexure and shear are same 

with variation in their reinforcement arrangement. 

1) Flexural strength in RCC 

To determine the flexural behavior, 3 beams of 

1000*150*150mm is casted with reinforcement is arranged 

in such a way that 8mm stirrups are placed at 150mm at centre 

and 75mm towards the sides. And for the determination of 

shear behaviour, 3 samples (beam 1000*150*150mm) were 

casted with uniformly distributing stirrups spacing 100mm. 

For the analysis of both flexure and shear behavior, only 

difference in their procedure is the reinforcement 

configuration of stirrups of the specimen to be tested. Three 

point monolithic loading is adopted for both property 

assessments. 

V. RESULTS AND DISCUSSION 

To determine concrete consistency, a slump test was used. 

Workability and quality of concrete was also obtained by 

slump test. The test results shows that water cement ratio of 

0.45 had a slump value of 105mm (slump>100mm). 

 Coir fiber reinforced concrete was added to concrete 

at varying proportions (0.5%, 1% and 2% of that of weight of 

cement) at a water cement ratio of 0.45. The results are as 

displayed in Fig 2. From the figure, it is clear that, for 

compressive strength of 1% coir fibre added to the concrete 

increase the strength up to 10.9% as compared to control 

specimen. 

 Flexural strength tests were conducted on standard 

beam. For Flexural strength 1% coir fibre added to the 

concrete increase strength up to 27.93% as compared to 

control specimen. The Flexure strength after adding optimum 

percentage of coir fibre into the RC beam specimen obtains 

up to the value of 38.46 KN.  

 Split tensile strength tests were conducted on 

standard cylinders specimen. For Split tensile strength 1% 

coir fibre added to the concrete increase up to 9.5% as 

compared to control specimen. 

 
Fig. 2: Results obtained in Compressive, Flexural and Split 

Tensile Strength for 28 days 

Specimens 
W/C 

ratio 

Slump 

Value 

28 days Load 

Failure (KN) 

1 

0.45               105 

37.80 

2 41.60 

3 36.00 

  Average: 38.46 

Table 2: Flexure Load Failure of Coir Fibred RC Beam 

 For flexure behaviour adding the maximum 

obtained value of fiber (1% coir fiber) was added to the RC 

beam (1000x150x150 mm). Three moulds were casted. Beam 

specimens with different configurations were tested under 

three-point monotonic loading. 

Specimens 
W/C 

ratio 

Slump 

Value 

28 days Load 

Failure (KN) 

1 

0.45                105 

41.80 

2 41.80 

3 38.80 

  Average: 40.68 

Table 3: Shear Failure Load of Coir Fibred RC Beam 

 For shear behaviour adding the maximum obtained 

value of fiber (1% coir fiber) was added to the RC beam 

(1000x150x150 mm). Three moulds were casted. Beam 

specimens with different configurations were tested under 

three-point monotonic loading.  

VI. CONCLUSION 

On the basis of analysis result, conclusions are under follows: 

1) Compressive Strength, Split Tensile Strength and 

Flexural Strength of concrete obtain maximum strength 

when 1% coir fibre added to the concrete. 

2) For compressive strength 1% coir fibre added to the 

concrete increase up to 10.9% as compared to control 

specimen. 

3) For Flexural strength 1% coir fibre added to the concrete 

increase strength up to 27.93% as compared to control 

specimen. 

4) For Split tensile strength 1% coir fibre added to the 

concrete increase up to 9.5% as compared to control 

specimen. 

5) The Flexure behaviour after adding optimum percentage 

of coir fibre into the RC beam specimen obtained load 

failure at 38.46 KN. 
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6) The Shear behaviour after adding optimum percentage of 

coir fibre into the RC beam specimen obtained load 

failure at 40.68 KN. 
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