
www.ijcspub.org                                              © 2022 IJCSPUB | Volume 12, Issue 2 June 2022 | ISSN: 2250-1770 

IJCSP22B1262 International Journal of Current Science (IJCSPUB) www.ijcspub.org 244 
 

AN EXPERIMENTAL STUDY ON FIBRE 

REINFORCED CONCRETE BY USING 

COCONUT COIR 
 

1K.Abdul Basith, 2M.Mohamed Ali, 3M.Noorul Ameen, 4P.Mayilsamy 
1Student, 2Student, 3Student, 4Assistant Professor 

1Al-Ameen Engineering College, 
2Al-Ameen Engineering College, 
3Al-Ameen Engineering College, 
4Al-Ameen Engineering College 

 

CHAPTER 1 

INTRODUCTION 

 

1.1 GENERAL 

Concrete is the most widely used construction material all over the world. With innovations in 

science and technology in construction industry, the scope of concrete as a structural material, has widened. 

Since concrete is weak in tension and flexure, most commonly, it is reinforced using steel reinforcing bars. 

However usage of steel reinforcement is expensive. Considerable efforts have been made world-wide to 

add various types of fibres to concrete so to make it more strong, durable and economical. Natural fibre 

such as coconut fibre has certain physical and mechanical characteristics that can be utilized effectively in 

the development of reinforced concrete material. In most cases, these coconut fibres are dumped as 

agricultural waste, so can be easily available in large quantity hence making them cheap. 

Use of coconut fibre can lead to improvement in properties of cement concrete in addition to 

providing a proper solution for disposal of this natural waste. This study will comprise of the comparative 

statement of properties of coconut fibre concrete with conventional concrete. 

 

Major components of concrete are aggregates which are usually available in natural form. The main 

objective of the present investigation is to evaluate the possibilities of using coir fibre as to total volume of 

concrete. During the present study 1%,2% &3% total volume of concrete is addition with coir fibre. 

Compression strength, spilt tensile strength and flexural strength were founded after 7 and 28 days for 

curing of the specimens.  
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                                    CHAPTER 2 

LITERATURE REVIEW 

2.1 GENERAL 

In this chapter, an elaborative discussion is made regarding works done so far in this area as 

literature review. Fibre reinforced concrete with different fibres and their behaviour studies are discussed at 

the initial subheadings.Works on waste materials are discussed in the subsequent headings 

comprehensively. 

2.2 REVIEWON COIR FIBRE REINFORCED CONCRETE 

KshitijaNadgouda(2015) Coconut fibre reinforced concrete,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 use of coconut fibres will also lead to better management of these waste fibres. A 

comparison between the static and dynamic moduli was conducted. 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 to be used. They investigated the 

compressive strength, tensile strength, toughness and its ability to resist cracking and spalling. Flexural 

strength increases in case of 3% fibre mix. 

 

Raphael Chackoetal (2016) Experimental studies on the use of coconut fibre,he researched to 

describes experimental studies on the use of coconut fibre and to enhance the strength and applications of 

concrete. These natural fibres have excellent physical and mechanical properties and can be utilized more 

effectively. They are economical zero cost with no chemicals. Thus it acts as a natural admixture giving 

additional properties to the ordinary cement concrete. In this context  different percentages of coconut 

fibres (5%, 10%, 15%, 20%, 25% and 30%) having 40mm length were used.M20 concrete and Ordinary 

Portland cement of grade 43 was used. The coconut fibre reinforced concrete aretested for compressive 

strength, splitting tensile strength, flexural strength at different ages of 7 and 28 days for curing the 

specimens. In the compressive strength the 15% is safe to use.  

 

Alida Abdullah(2008) Study on CFRC by using coir, conducted an experiment in which he take 

cement and sand with 1:1 ratio and 0.5as 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. 
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J.Sahaya Ruben etal(2003)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 0.75%. Coir fibre 

reducesenvironmental pollution. 

 

                                      CHAPTER3 

METHODOLOGY 
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METHODOLOGY OF THE STUDY 

1. Background study 

 Literature survey was carried out to review previous studies related to this thesis. 

2. Collection of raw Materials 

 All the required materials are collected and delivered to the laboratory. 

These are: Cement, fine aggregate, coarse aggregate, coir fibre etc. 

3. Material Tests 

 Tests are conducted on the raw materials to determine their suitability for the experiment. 

4. Properties of materials 

 To determine physical and chemical properties of the materials. 

5. Mix Proportioning(Mix Design) 

 Concrete mix design is prepared( IS 456: 2000). 

6. Specimen preparation 

 The concrete specimens will be prepared in laboratory. The prepared samples consist of concrete 

cubes and cylinders.  

7. Testing of Specimens 

 Laboratory tests will be carried out on the prepared concrete samples. 

8. Data Analysis and Evaluation 

 The test results of the samples will be compared with the respective control concrete properties and 

the results are presented using tables, pictures and graphs. 

9. Conclusion 

 Conclusions and recommendations are finally forwarded based on the findings and observations. 

                                     CHAPTER 4 

               EXPERIMENTAL  INVESTIGATION 

 

4.1GENERAL 

 Concrete is a composite material formed by the combination of cement, aggregate and water in a 

particular in such a way that the concrete produced meets the need of job on hands as regards its 

workability, strength, durability and economy. In a concrete construction cement is an important 

material.Cement act as a binding material in concrete to provide good bonding between the fine aggregate 

and coarse aggregate with water. Now-a-days cost of cement is high compared to the other material (i.e., 

clay, fly ash, textile sludge etc.) In developing the concrete mix it is important to select proper ingredients, 
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evaluate their properties and understand the interaction among different material for the optimum usage. 

The ingredients were cement, fine aggregate, coarse aggregate, water and coir fibre. 

4.2 MATERIAL USED 

4.2.1 Ordinary Portland cement 

 Cement is the binding material in concrete which is used for all building elements. Ordinary 

Portland cement of 43 grade confirming to IS 12269-1987 was used throughout the project. Specific 

gravity of cement is 3.15. 

4.2.2Fine Aggregate 

 Sand used for the experimental program was locally available material and confirmed to Indian 

Standard Specifications IS: 383-1970. Sand used was river sand with specific gravity 2.6 the fine aggregate 

was in zone II. 

4.2.3Coarse Aggregate 

 Crushed granite coarse aggregate confirmed to IS 383-1987 was used. Coarse aggregate of size 

20mm was used. The specific gravity of coarse aggregate is 2.63. 

4.2.4Water 

 In the present experimental program, portable tap water was used for preparation of specimens. 

Ordinary portable tap water available in laboratory was used for mixing and curing of concrete. Portable 

water free from salts was used for casting and curing of concrete as per IS:456-2000 recommendations. 

4.2.5Coir fibre 

 Coir Fibre Reinforced Concrete (CFRC) is a composite material consisting of cement based matrix 

with an ordered of fibre. The addition of coir fibre increases the properties of concrete,viz., flexural 

strength, impact strength. 

Coir has come a long way from the ancient uses. It’s still for agricultural and domestic purposes. It 

has also become an article of use in modern life either as garden article, as bags for the tea leaves, for 

training hops, as brush mats at the door step,as long wearing carpets in the corridors of the bungalow 

veranda,as tastefully planned floor coverings in the drawing room or as the runner on the staircase,as geo 

fabric for controlling landslide or soil erosion,for production of embackments of roads,railway and canals. 
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Figure-4.1 

CHAPTER 5 

EXPERIMENTAL PROGRAM 

 

5.1 GENERAL 

 In this work an experimental study was conducted on the development of the rubberized concrete  

mixtures and the basic engineering properties were investigated. The designated mix contains 1%, 2% and 

3% of addition of coir fibre in concrete. Finally compared with conventionalconcrete. 

5.2MIX PROPORTIONS 

 Mixes and quantities obtained. The mix proportions for the percentage replacement of fine 

aggregate with coir fibre for the grade of M20. Mix design procedure followed according to IS 10262:2009. 

All mix proportions are designed with a slump ranging from 50-75mm, keeping the water content constant 

at 189 kg/m3. The water – cement ratio of 0.45 is kept constant for all mixes. 

5.3CASTING OF SPECIMENS 

 In the mixing process the concrete was dry mixed using hand mixing after then water was added 

gradually and mixed till the homogenous mix obtained. Coir fibre mixed with cement and then with 

aggregate finally mix the water. 

5.4FRESH CONCRETE PROPERTIES-SLUMP TEST 

 The slump factor is used to measure the horizontal free flow known as workability of concrete. The 

test has been carried out for M20grade concrete and results are shown that it has been identified all the fibre 

in concrete might behaved low value compared with conventional concrete. Hence it is preferred to make 

use of workability with 0.45 water cement ratio. 
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5.5HARDENED CONCRETE PROPERTIES 

5.5.1Compressive strength 

The purpose of compression test is to determine the crushing strength of hardened concrete. 

Compression test was carried out on cube of size 150mmx150mmx150mm. The strength was recorded at 7 

and 28 days.Theaverage reading of 3 specimens was recorded as the strength at respective age of concrete. 

The compressive strength test is carried out in compression testing machine of 3000 KN capacity. The 

ultimate strength this recorded after the specimen fail to resist more loads. The compressive strength can be 

calculated by using formula, 

 Compressive strength = failure load / cross sectional area 

5.5.2Split tensile strength 

Split tensile test was carried out on cylinder specimens of 150mm diameter and 300mm height at 

the age of 7 and 28 days. The specimens were tested using compression testing machine of 3000 KN 

capacity. The split tensile strength can be calculated by using formula, 

                               Split tensile strength = 
2𝑃

𝜋𝑑𝑙
 

Where, 

 P = load 

 D= diameter 

L= Length.  

 

5.5.3Flexural tensile strength 

A flexural test is the most common procedure used to measure the tensile strength of concrete. 

Although concrete is not designed to resist direct tension, the knowledge of tensile strength is of 

importance in estimating the load under which cracking develop. The test is very useful especially in 

relation to the design of road slabs and runways because the  flexural tension is a critical factor in these 

case. Flexural  tensile strength tests were carried out on specimens of size 500 x 100 x 100 mm length at 

the age of 7 and 28 days using Universal Testing Machine. The load was applied gradually till the 

specimens flexural and reading were noted. 6 prism were cast with different proportion of Coir fibre. 

formula for, 

       Flexural tensile strength = 
𝑝𝑙

𝑏𝑑2 
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Where, 

P = Load 

L = Length of the specimen 

B = Breadth of the specimen 

D = Depth of the specimen 

 

CHAPTER 6 

TESTING AND PROPERTIES OF MATERIALS 

 

6.1GENERAL 

The methodology clearly shows the process which have been carried out in this project. The process 

includes the determination of material properties such as specific gravity, consistency etc., 

6.2CEMENT 

6.2.1Specific Gravity 

Initially the empty dry density bottle was weighed and taken as W1.Then the bottle is filled with cement 

and it was weighed as W2.The density bottle can be dried and then it was filled with part of cement and 

kerosene and it was weighed as W3. The density bottle was filled up to the top with kerosene and weighed 

as W4. 

                     Specific gravity of cement, G = 
[𝑤2−𝑤1]

[𝑤2−𝑤1]−[𝑤3−𝑤4]
 

Where, 

          W1 = Mass of empty density bottle. 

          W2 = Mass of density bottle with cement. 

          W3 = Mass of density bottle with cement and kerosene. 

          W4 = Mass of the density bottle completely filled with kerosene. 
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6.2.2 Fineness (By Sieve Analysis) 

The fineness of the cement has an important impact on the rate of hydration and hence on the rate of grain 

of strength and also the rate of evolution of heat. Finer cement offers a greater surface area for hydration 

and hence faster development of strength. 

100 grams of cement was taken on a standard IS 90µ sieve. The air-set lumps in the sample were broken 

with fingers. The sample was continuously sieved giving circular and vertical motion for about 15 minutes. 

The residue left on the sieve was weighed. The weight shall not exceed 10% for ordinary cement. 

6.2.3Consistency 

For finding out initial setting time, final setting time, a parameter known as standard consistency has to be 

used. The standard consistency of cement paste is defined as that consistency which will permit a vicat 

plunger of 10mm diameter and 50mm length to penetrate a depth of 33-35mm from the top of the mould. 

500 grams of cement was taken and made into with a weighed quantity of water (% by weight of cement) 

for the first trail. The paste was prepared in a standard manner and filled into vicat mould. Now the vicat 

plunger is slowly brought down to touch the surface of the paste and quickly released.  

The depth of penetration of the plunger was noted. Similarly trials were conducted with higher water 

cement ratios till the plunger penetrates for a depth of 33-35 mm from the top. The percentage of water 

required to produce such cement paste which allows 33-35 mm penetration of vicat plunger is known as 

standard consistency. 

6.2.4Initial and Final Setting Time 

The needle of the vicat apparatus was lowered gently and it was brought in contact with the surface of the 

test block and quickly released. Then it was allowed to penetrate into the test block. In the beginning, the 

will completely pierce through the test block after some time when the paste starts losing its plasticity, the 

needle may penetrate only to a depth of 33-35 mm from the top. The period is elapsing between time when 

water is added to the cement and time at which the needle penetrates the test block to a depth of equal to 

33-35mm from the top is taken as initial setting time. 
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TABLE – 6.2 Test Result of Cement 

S.NO DESCRIPTION RESULT 

1 Specific gravity 3.15 

2 Fineness 1.5% 

3 Initial Setting Time 30 minutes 

4 Final setting 12 hours 

5 Consistency 35% 

6.3 FINE AGGREGATE 

6.3.1Specific Gravity 

Initially the empty dry density bottle was weighed and taken as W1. Then the bottle is filled with fine 

aggregate and it was weighed as W2.The density bottle can be drained and then it was filled with part of 

aggregate and water and it was weighed as W3.Then the density bottle was filled up to the top with water 

and weighed as W4. 

Specific gravity of fine aggregate, G =
[𝑤2−𝑤1]

[𝑤2−𝑤1]−[𝑤3−𝑤4]
 

 Where, 

          W1 = Mass of empty density bottle. 

          W2 = Mass of density bottle with fine aggregate. 

          W3= Mass of density bottle with fine aggregate and water. 

         W4= Mass of the density bottle completely filled with water. 

6.3.2Fineness Modulus (By Sieve Analysis) 

The sample was brought to an air dry condition by drying at room temperature. The required quantity of 

sample was taken. The sieves are placed in the order of size with larger sieve on the top in mechanical 

sieve shaker. Sieving was done for 10minutes. Then the material retained on each sieve after shaking 

represents the fraction of the aggregate coarser than the sieve considered and finer than the sieve above. 

The weight of the aggregate retained in each sieve was weighed and converted to total sample. Fineness 

modulus was determined as the ratio of summation of the cumulative percentage weight retained to 100. 
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Remarks: Conforming to zone II of table 4 of IS 384-1970 

I.S Sieve 

size 

Weight 

Retained 

(gm) 

Cumulative 

Weight 

Retained 

(gm) 

Cumulative 

PercentageweightRetained 

 

Cumulative 

Percentage 

weight 

passing 

10mm 2 2 0.4 99.6 

4.75mm 6 8 1.6 98.4 

2.36mm 20 28 5.6 94.4 

1.18mm 76 104 20.8 79.2 

600 microns 224 328 65.6 34.4 

300 microns 114 442 88.4 11.6 

150 microns 54 496 99.2 0.8 

< 150 

microns 
4 500 100 0.0 

6.3.3Bulk Density 

Bulk density is the weight of the material in a given volume. It is expressed in Kg/m3. The cylindrical 

mould was filled about 1/3rd of its volume each time thoroughly mixed fine aggregate and tampered with 

25 strokes. The measure was carefully struck off level using tamping rod as straight edge. The net weight 

of fine aggregate was determined. Bulk density was calculated as follows: 

Bulk Density =
𝑀

𝑉
 

Where, 

M = Mass of Aggregate 

V = Volume of Cylinder = 𝜋𝑟2h 
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TABLE – 6.3 Test results of Fine Aggregate 

S.N0 DESCRIPTION RESULT 

1 Specific Gravity 2.65 

2 Bulk Density 1860 Kg/m3 

3 Fineness modulus 2.36% 

 

The sand conforms to zone II as per the specifications of IS 383:1987 

 

6.4COARSE AGGREGATE 

The size of the coarse aggregate used is of 20mm. 

6.4.1 SPECIFIC GRAVITY 

Initially the empty dry pycnometerwas weighed and taken as W1. Then the part of pycnometer is filled with 

coarse aggregate and it was weighed as W2. The pycnometer can be dried and then remaining part was 

filled with water and it was weighed as W3. Then the sample is removed and the pycnometer was filled up 

to the top with water and weighed as W4. 

 

Specific gravity of coarse aggregate, G = 
[𝑤2−𝑤1]

[𝑤2−𝑤1]−[𝑤3−𝑤4]
 

 Where, 

          W1 = Mass of empty pycnometer. 

          W2= Mass of pycnometer with coarse aggregate. 

         W3 = Mass of pycnometer with coarse aggregate and water. 

          W4 = Mass of the pycnometer completely filled with water. 

6.4.2 Water Absorption 

100g of coarse aggregate was taken and their weight was determined say W1. The sample was then 

immersed in water for 24 hours. It was then taken out, drained and its weight was determined say W2. The 

difference  between  W1 and W2gives the water absorption of the sample. 
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6.4.3 Bulk Density 

          Bulk density is the weight of the material in a given volume. It is expressed in Kg/m3. The 

cylindrical mould was filled about 1/3rd of its volume each time thoroughly mixed coarse aggregate and 

tampered with 25 strokes. The measure was carefully struck off level using tamping rod as straight edge. 

The net weight of fine aggregate was determined. Bulk density was calculated as follows: 

Bulk Density =
𝑀

𝑉
 

Where, 

M = Mass of Aggregate 

V = Volume of Cylinder = 𝜋𝑟2h 

6.4.4 Impact Test 

Aggregate impact value gives relative measure of the resistance of an aggregate to sudden shock or impact 

load. The aggregate used for above test should pass through 12.5mm sieve. Initially 350grams of sample 

was taken and it was noted as W1. Then aggregate is filled in the cylindrical mould in three layers, each 

layer being tamped for 25 strokes. Now the cylindrical mould is placed in the impact testing machine and it 

is given 15 blows. Now the cylindrical mould is taken out and the sample is sieved in a 2.36mm. The 

weight of sample passing through 2.36mm sieve was weighed W2. 

 

Aggregate impact value = 
𝑤2

𝑤1
 

 

Where, 

W1= initial weight of samples (350grams) 

           W2 = weight of samples passing through 2.36mm sieve. 

6.4.5 Crushing Test 

              Aggregate crushing value gives a relative measure of the resistance of an aggregate sample to 

crushing under gradually applied compressive load. The aggregate used for the above test should pass 

through 12.5mm sieve and retained on 10mm sieve. Initially empty weight of cylindrical mould was taken 

as W1, and then the aggregate is filled in cylindrical mould in three layers, each layer being tamped for 

about 25 strokes. Weight of cylindrical mould with the sample is weighed and noted as W2. Now the load 

is applied uniformly up to a total load of 40 tonnes. The Plunger is slowly released and the sample was 
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sieved in a 2.36mm sieve. The weight of the sample passing through 2.36mm sieve was weighed and noted 

as W3. 

                       Aggregate crushing value = 
𝑤3

[𝑤2−𝑤1]
 

 Where, 

 W1 = Weight of empty cylindrical mould. 

W2 = Weight of the cylindrical mould with the sample. 

W3 = Weight of the sample passing through 2.36mm sieve. 

 

TABLE – 6.4 Test Results of coarse aggregate 

S.NO DESCRIPTION TEST VALUES 

1 Specific Gravity 2.63 

2 Bulk Density 1620.87 Kg/m3 

3 Water absorption 2.4% 

4 Impact Test 16.63% 

5 Crushing Test 17.03% 

 

6.5 COIR FIBRE 

6.5.1 Specific Gravity 

Initially the empty dry density bottle was weighed and taken as W1. Then the bottle is filled with coir fibre 

and it was weighed as W2.The density bottle can be drained and then it was filled with part of coir fibre and 

water and it was weighed as W3.Then the density bottle was filled up to the top with water and weighed as 

W4. 

Specific gravity of coir fibre, G =
[𝑤2−𝑤1]

[𝑤2−𝑤1]−[𝑤3−𝑤4]
 

 Where, 

          W1 = Mass of empty density bottle. 

          W2 = Mass of density bottle with coir fibre. 

          W3= Mass of density bottle with coir fibre and water. 
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W4= Mass of the density bottle completely filled with water. 

 

6.5.3 Water Absorption 

100g of coir fibre was taken and their weight was determined say W1. The sample was then immersed in 

water for 24 hours. It was then taken out, drained and its weight was determined say W2.The difference 

between W1and W2 gives the water absorption of the sample.  

TABLE – 6.5 Test Result of Coir Fibre 

S.N0 DESCRIPTION RESULT 

1 Specific Gravity 1.12 

2 Water Absorption 2% 

3 Fineness modulus 4.48% 

 

6.6 WATER 

 Ordinary portable tap water available in laboratory was used for mixing and curing of concrete. 

TABLE – 6.6 Test Result of Water 

S.N0 PROPERTY VALUE 

1 PH 7.1 

2 Taste Agreeable 

3 Appearance Clear 

 

                                       CHAPTER 7 

MIX DESIGN 

 

DESIGN PROCEDURE (M20) 

Step 1: Design stipulations 

i. Max. size of aggregate                       = 20 mm (angular) 

ii. Degree of workability                          = 0.90  
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Compaction Factor  

iii. Degree of quality control                    = Good 

iv. Type of exposure = Mild 

Step 2: Test data for materials 

i. Specific gravity of cement             = 3.15 

ii. (a) Specific gravity of FA              = 2.65 

(b) Specific gravity of CA              = 2.63 

(c)Specific gravity of coir fibre     = 1.12 

Free moisture: 

Coarse aggregate                                = Nil 

Fine aggregate                                    = Nil 

Step 3: Target mean strength 

fck’   = fck + t x s 

fck’   = fck + 1.65 x s 

 = 20 + (1.65 x 4)   

= 26.6 N/mm2 

S  = 4 N/mm2[Ref. Table 1, IS 10262:2009] 

 

Step 4:Selection of w/c ratio 

 From Table -5 IS 456:2000 

Max water cement ratio                            = 0.45 

         Adopt W/C ratio                               = 0.5 

Step 5: Selection of water content 

Max water content for 20mm aggregate              =186 lit[table2, IS 10262:2009] 

Estimate water content for 75mm slump          = 186+ [3/100x 186] 

                                                                             = 191.58 litres 
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Step 6: Calculation of cement content 

As per fig :1 of IS 10262:2009 for M20 concrete 

W/c ratio is                                   = 0.5 

Cement material                           = 191.58/ 0.5 

                                                     = 383.16 kg/m3 

                                                     =383kg (approx) 

Step 7: Proportion of volume of coarse aggregate & fine aggregate content 

From Table – 4 of IS 10262: 1982, for nominal size of aggregate 20mm, 

                      Percentage of sand = 35%   

From Table – 6 of IS 10262: 1982, confirming to zone III sand taken, 

                      1.5% decrease in sand content 

For nominal size of aggregate 20mm entrapped air = 2% 

Therefore, % of sand is 31.5%.  

Sand      =
31.5

100
 

             = 0.315 

For 20mm size aggregate water content per m3 = 191.58 litres 

Volume of each material, 

Total volume = 1m3 

V = [W + 
𝐶

𝑆𝐶
  + 

1

𝑃
x 

𝑓𝑎

𝑠𝑓𝑎
 ] x 

1

1000
 

                           V=(100 - 2)= 98% 

       Net volume removing entrapped air, v = 0.98 m3 

Fine aggregate, 

V = [W + 
𝐶

𝑆𝐶
  + 

1

𝑃
x 

𝑓𝑎

𝑠𝑓𝑎
 ] x 

1

1000
 

0.98 x 1000 = [191.58+ 
383

3.15
 + 

1

0.315
x 

𝑓𝑎

2.6
 ] 

fa = 546.59 kg/m3 
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Coarse aggregate, 

Ca= 
1−𝑃

𝑃
 x fa x 

𝑆𝑐𝑎

𝑆𝑓𝑎
 

=
1−0.315

0.315
X546.59X

2.6

2.6
 

Ca =1188.61 kg/m3 

 

 

TABLE 7.1 MIX PROPORTION 

Water Cement Fine aggregate Coarse aggregate 

191.58lit 383 kg/m3 546.59kg/m3 1188.61kg/m3 

0.5 1 1.474 3.10 

 

VOLUME OF MOULDS SIZES 

Cube                  = 0.15 x 0.15 x 0.15            

                          = 3.375x10-3 m3 

Cylinder               =  
𝜋𝑥0.152

4
 x 0.3  

                             = 5.3x10-3m3 

                       Prism                 = 0.5 x 0.1 x 0.1 

                                                 = 5x10-3 m3 

Total volume of mould=(3.375x10-3 + 5.3x10-3 + 5x10-3) 

                                      = 0.013675 m3 

BATCH 1: CONVENTIONAL CONCRETE 

NUMBERS OF MOULDS 

 Cube                   = 6 

 Cylinder              = 6 

 Prism                  = 3 

Total volume of mould = (6x3.375x10-3) + (6x5.3x10-3) + (3x5x10-3) 

                                       = 0.06705 m3 
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Total water mix = (0.06705x191.58) 

                           = 12.34 litres 

Cement 

Cube               = (383x3.375x10-3) = 1.292x 6 = 7.75kg 

Cylinder          = (383x5.3x10-3)     = 2.02 x 6   = 12.17kg 

Prism              = (383x5x10-3)        = 1.915x3   = 5.745kg 

                                                      Total cement = 25.66kg 

Fine Aggregate 

Cube               = (546.59x3.375x10-3) = 1.844 x 6 = 11.064 kg 

 Cylinder        = (546.59x5.3x10-3)     = 2.89 x 6 = 17.34 kg 

Prism              = (546.59x5x10-3)        = 2.732x3   = 8.196 kg 

               Total fine aggregate = 36.6 Kg 

Coarse Aggregate 

Cube               = (1188.61x3.375x10-3)= 4.011 x 6 = 24.06 kg 

Cylinder          = (1188.61x5.3x10-3)   = 6.29 x 6 = 37.79 kg 

   Prism             = (1188.61x5x10-3)      = 5.94x3   = 17.82 kg 

Total coarse aggregate = 79.67 Kg 

 

BATCH 2:EXPERIMENTAL CONCERTE 

Adding 1% of coconut coir fibre 

NUMBERS OF MOULDS 

 Cube            = 6 

 Cylinder     = 6 

 Prism                 = 3 

                        Cement              = 25.66 kg 

Fine Aggregate   = 36.6 kg 

Coarse Aggregate= 79.67 kg 
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                        Coconut coir Fibre= 0.256 kg 

BATCH 3: EXPERIMENTAL CONCERTE 

Adding2% of coconut coir fibre 

NUMBERS OF MOULDS 

 Cube  = 6 

 Cylinder = 6 

 Prism= 3 

                        Cement               = 25.66 kg 

                        Fine Aggregate    = 36.6 kg 

                        Coarse Aggregate= 79.67 kg 

Coconut  coir Fibre= 0.513 kg 

BATCH 4:EXPERIMENTAL CONCERTE 

Adding 3% of coconut coir fibre 

NUMBERS OF MOULDS 

 Cube               = 6 

 Cylinder          = 6 

 Prism              = 3 

Cement  =  25.66 kg 

                        Fine Aggregate =  36.6 kg 

Coarse Aggregate= 79.67 kg 

Coconut  coir Fibre= 0.769 kg 
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                                     CHAPTER 8 

CASTING AND CURING 

 

8.1 GENERAL 

 Production of good quality concrete requires meticulous care exercised every stage of manufacture 

of concrete. It is interesting to note that the ingredients of bad concrete are the same with the same. With 

the same material if intense care is taken at every stage, it will be of good quality. The various stages of 

manufacture of concrete are in this chapter. 

8.2 COLLECTION OF MATERIALS 

1. Cement 

2. Fine Aggregate 

3. Coarse Aggregate 

4. CoconutCoirFibre 

8.3 CASTING OF TEST SPECIMENS 

8.3.1Batching 

 The measurement of materials for making concrete is known as batching. Here, we have adopted 

weigh-batching method, and it is the concrete method too.Use of weigh system batching, facilitates 

accuracy, flexibility and simplicity. Different types of weigh batchers are available the particular type to be 

used depends up on the nature of the job. 

 

Figure- 8.1 

When weigh batching is adopted, the measurement of water must be done accurately. Addition of 

water in terms of litter will not be accurate enough for the reason of spillage of ware etc., 
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8.3.2 Preparation of the mould 

For each test that was conducted, cubes and beams were prepared, cubes, cylinders and beams were 

prepared to obtain the compressive strength, splitting tensile strength and flexural strength respectively. 

The specimen were casted and cured for 28 days cured specimen the subject to testing and result were 

obtain due to compressive force the cube of size 150 x 150 x 150mm is subjected to a large magnitude of 

compressive strength near the loading region the compressive strength was computed by the standard stress 

formula P/A, Where P ultimate load in KN & A is the area in mm2. 

The split tensile strength was by the cylinder specimen 150mm and computed by using the 

expression Ft=2P/π LD, where p is the ultimate load in KN, L is the depth of the cylinder in m and D is the 

diameter of the cylinder in m. 

8.4 Mixing 

 Through mixing of material is essential for the production of uniform course. The mixing should 

ensure that the mass become homogeneous. Uniform in colors and consistency. 

 

Figure- 8.2 

 As the mixing cannot be through, it is desirable to add 10% more materials.The mixing was done 

by concrete mixer machine first pour little amount of water inside the drum. Rotate the drum, add coarse 

aggregate, fine aggregate and cement. Add the measure water inside the drum. Rotate the continuously till 

the mix become homogeneous. 

8.5Casting of concrete 

 After mixing of concrete, the moulds are filled immediately by pouring the concrete inside. 

Concrete is filled in three layers by giving each layer of 25 times of compaction of using rod of standard 

size (30mm), so as avoid entrapped air inside the concrete cube and honey combing effects on the sides. 

During pouring of concrete, it is better to avoid wasting of concrete for effective and economical usage. 
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Figure – 8.3 

8.6 Compaction of concrete 

 Compaction of concrete is a process adopted for expelling the entrapped air from the concrete is a 

process of mixing, transporting and placing of concrete air is likely to get entrapped machine compaction 

was done using a needle vibrator of 0.3m diameter. When machine compaction is adopted, the consistency 

of concrete is maintained at higher. 

 Concrete is filled in 3 layers of 15-20mm and each layer has compacted using Needle vibrator. 

During compaction the strokes should be distributed in a surface of concrete, and should not be forcibly 

strike off bar is used strike out the excess concrete. 

8.7 Demoulding 

 The cube specimen is demoulded after 24 hours from the process of moulding. If the concrete has 

not achieved sufficient strength to enable.Demoulding the beam specimens, then the process must be 

delayed for another 24 hour care should be taken to damage the during the process because, if any damage 

is caused, the strength of the concrete may get reduced. After demoulding specimen is marked with legible 

identification, on any one of the faces by using paint. 

 

Figure – 8.4 

8.8 Curing of concrete: 

Concrete cube of 150mm x 150mm is casted according to IS 516:1959. For each cube there is mix 

cubes ( 3 for 7 days of curing and another 3 for 28 days of curing) was casted and average of three was 

noted as a final result of the compressive strength. 
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Figure – 8.5 

 

CHAPTER 9 

RESULTS AND DISCUSSION 

 

9.1 GENERAL 

This chapter we are going to testing of specimens and discussions on results of fresh concrete and hardened 

concrete. 

9.2 RESULTS ON PROPERTIES OF FRESH CONCRETE TEST 

9.2.1 Workability Test 

The concrete mix used for the test is low to medium workability. Hence slump cone andvee-bee test are 

carried out as it is relevant for the study. Slump values decreases rapidly and then it decreases gradually. 

The reason for the reduction in workability of concrete is attributable to the properties of fine aggregates 

and cement. 

TABLE – 9.2 Workability of Conventional Concrete 

S.NO DESCRIPTION WATER  CEMENT                                              

RATIO 

RESULT 

1 Slump Test 0.5 5mm 

2 Vee –Bee 0.5 12 sec 
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9.3 RESULT ON PROPERTIES OF HARDENED CONCRETE: 

9.3.1 Compressive Strength: 

For cube compressive testing of concrete 150 x 150 x 150mm cubes was used. All the cubes were tested in 

saturated condition after wiping out the surface moisture. They were cleaned thoroughly using a waste 

cloth and then properly oiled along its faces. The strength of the concrete is usually related to the cement 

content and water to cement ratio. However, in this study the crumb rubber is partially replaced with fine 

aggregate and test the strength under compression. Three cubes for each mix of crumb rubber were tested 

at the age of 7 and 28 days using universal testing machine. 18 cubes were caste with different proportion 

of coir fibre. The compression strength of the concrete at 7th and 28th day were conducted is given. 

 

Figure – 9.1 

BATCH – I 

COMPRESSION TEST ON CONCRETE CUBE (7 DAYS) 

Size of the mould   : 150 x 150 x 150 mm 

Grade of concrete                       : M20 

Age of the specimen                   : 7 days 

No. of specimens                        : 3 

Size of the compressive face      : 150 x 150 mm 

Avg. load at failure                     :  398.47kN 

Compressive strength                =
𝐿𝑜𝑎𝑑

𝐴𝑟𝑒𝑎
 

Avg. Compressive strength       =
398.47𝑋1000

150𝑋150
 

         = 17.71 N/mm2. 

 

 

http://www.ijcrt.org/


www.ijcspub.org                                              © 2022 IJCSPUB | Volume 12, Issue 2 June 2022 | ISSN: 2250-1770 

IJCSP22B1262 International Journal of Current Science (IJCSPUB) www.ijcspub.org 269 
 

COMPRESSION TEST ON CONCRETE CUBE (28 DAYS) 

Size of the mould      : 150 x 150 x 150 mm 

Grade of concrete                          : M20 

Age of the specimen                      : 28 days 

No. of specimens                           : 3 

Size of the compressive face       : 150 x 150 mm 

Avg. load at failure                       : 598.5kN 

Avg. Compressive strength =
𝐴𝑣𝑔.𝐿𝑜𝑎𝑑

𝐴𝑟𝑒𝑎
  =

598.5𝑋1000

150𝑋150
= 26.60 N/mm2.   

 

TABLE – 9.3 Result of Compressive strength of concrete 

 

S.NO MIX 
SPECIMEN 

 

COMPRESSIVE 

STRENGTH(N/mm2) 

7 DAYS 28 DAYS 

1 CONVENTIONAL 

CONCRETE 

M20 

1 17.18 

17.71 

25.8 

26.60 2 2 17.71 26.6 

3 3 18.24 27.4 

4 
1% COCONUT COIR 

FIBRE 

1 17.93 

17.91 

26.93 

26.9 5 2 17.40 26.13 

6 3 18.44 27.69 

7 
2% COCONUT COIR 

FIBRE 

1 16.51 

17.54 

24.8 

26.34 8 2 17.58 26.4 

9 3 18.51 27.8 

10 
3% COCONUT COIR 

FIBRE 

1 15.85 

15.96 

23.8 

23.97 11 2 16.38 24.6 

12 3 15.65 23.5 
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TABLE – 9.3 Result of Compressive strength of concrete 

S.NO MIX 

COMPRESSIVE STRENGTH 

(N/mm2) 

7 DAYS 28 DAYS 

1 
CONVENTIONAL 

CONCRETE 
17.71 26.60 

2 
1% COCONUT COIR 

FIBER 
17.91 26.90 

3 
2% COCONUT COIR 

FIBER 
17.54 26.34 

4 3% COCONUT COIR 

FIBER 

15.96 23.97 

 

9.3.2Discussions 

 The normal and coir fibre concrete are tested for their performance by determining their 

compressive strength at different ages of 7th and 28th days. The results obtained are discussed in detail in 

above table 9.3.1 

9.3.3ANALYSIS OF COMPRESSIVE STRENGTH 

 

Fig 9.2: Comparitive Result of Compressive Strength of concrete Cubes 

9.3.4Split tensile strength 

 This is an indirect test to determine the tensile strength of cylindrical specimens. They were cleaned 

thoroughly using a waste cloth and then properly oiled along its faces. Splitting tensile strength tests were 

carried out on specimens of size 150 x 300 mm length at the age of 7 and 28 days using universal testing 

machine. The load was applied gradually till the specimens split and reading were noted. 16 cylinders were 

caste with different proportion of coir fibre. The compression strength of the concrete at 7th and 28th days 

were conducted is given in table 9.4 
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BEFORE FAILURE                    AFTER FAILURE 

Figure – 9.3 

SPLIT TENSILE TEST ON CONCRETE CYLINDER (7 DAYS) 

Diameter of the cylinder                        : 150 mm.  

Height of the cylinder                            : 300 mm.  

Grade of concrete                                  : M20 

Age of concrete     : 7 days 

No. of specimens   :  3 

Avg. load at failure crack                     : 131.47kN 

Avg. Split Tensile strength =
2P

πDL
 

                       =
2𝑋131.47𝑋1000

𝜋𝑥150𝑥300
 

= 1.86 N/mm2. 

SPLIT TENSILE TEST ON CONCRETE CYLINDER (28 DAYS) 

Diameter of the cylinder              : 150 mm.  

Height of the cylinder                  : 300 mm.  

Grade of concrete                         : M20 

Age of concrete                            : 28 days 

No. of specimens           : 3 

Avg. load at failure crack           : 197.92kN 

Avg. Split Tensile strength          = 
2𝑃

𝜋𝐷𝐿
 

=
2𝑋197.92𝑋1000

𝜋𝑋150𝑋300
 

=2.80N/mm2. 
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TABLE – 9.4 Result of Split Tensile Strength of Concrete 

S.NO MIX 
SPECIMEN 

 

SPLIT TENSILE 

STRENGTH(N/mm2) 

7 DAYS 28 DAYS 

1 CONVENTIONAL 

CONCRETE 

M20 

1 2.38 

2.27 

3.58 

3.41 2 2 2.13 3.20 

3 3 2.30 3.46 

4 

1% COCONUT COIR 

FIBRE 

1 2.25 

2.09 

3.38 

3.14 5 2 1.73 2.60 

6 3 2.30 3.46 

7 
2% COCONUT COIR 

FIBRE 

1 2.31 

2.18 

3.48 

3.28 8 2 2.15 3.23 

9 3 2.09 3.15 

10 
3% COCONUT COIR 

FIBRE 

1 1.97 

1.93 

2.96 

2.90 11 2 1.88 2.83 

12 3 1.95 2.93 

 

TABLE – 9.4 Result of split tensile strength of concrete 

S.NO MIX 

SPLIT 

STRENGTHSTRENGTH 

(N/mm2) 

7 DAYS 28 DAYS 

1 
CONVENTIONAL 

CONCRETE 
2.27 3.41 

2 
1% COCONUT COIR 

FIBRE 
2.09 3.14 

3 
2% COCONUT COIR 

FIBRE 
2.18 3.28 

4 3% COCONUT COIR 

FIBRE 

1.93 2.90 

 

 

 

 

http://www.ijcrt.org/


www.ijcspub.org                                              © 2022 IJCSPUB | Volume 12, Issue 2 June 2022 | ISSN: 2250-1770 

IJCSP22B1262 International Journal of Current Science (IJCSPUB) www.ijcspub.org 273 
 

9.3.5ANALYSIS OF SPLIT TENSILE STRENGTH 

 

Fig 9.4: Comparitive Result of Split Tensile Strength of concrete Cylinders 

9.3.6FLEXURAL TENSILE STRENGTH 

            A flexural test is the most common procedure used to measure the tensile strength of concrete. 

Although concrete is not designed to resist direct tension, the knowledge of tensile strength is of 

importance in estimating the load under which cracking develop. The test is very useful especially in 

relation to the design of road slabs and runways because the flexural tension is a critical factor in these 

case. Flexural tensile strength tests were carried out on specimens of size 500 x 100 x 100 mm length at the 

age of 7 and 28 days using universal testing machine. The load was applied gradually till the specimens 

flexural and reading were noted. 6 prisms were caste with different proportion of Coir fibre. The 

compression strength of the concrete at 7th and 28th days were conducted is given in table 9.3.4 
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FIGURE-9.5 
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TABLE – 9.3.3 Result of Flexural Tensile Strength of Concrete 

 

FLEXURE TEST ON CONCRETE PRISM 

Size of the mould   : 500 x 100 x 100 mm 

Grade of concrete     : M20 

Age of the specimen                            : 28 days 

No. of specimens             : 3 

Size of the compressive face              : 100 x 100 mm 

Avg. load at failure                               : 20.58kN 

Flexural Strength             = 
𝑃𝐿

𝑏𝑑2 

= 
20.58 𝑋 1000 𝑋 500

100 𝑋 1002  

  = 10.29 N/mm2 

 

Table – 9.5 Result of Flexural Tensile Strength of Concrete 

S.NO MIX 
SPECIMEN 

 

FLEXURAL TENSILE 

STRENGTH(N/mm2) 

28 DAYS AVERAGE 

1 CONVENTIONAL 

 CONCRETE 

M20 

1 10.32 

10.29 2 2 10.62 

3 3 9.95 

4 
1% COCONUT COIR 

FIBRE  

1 10.29 

10.23 5 2 10.16 

6 3 10.26 

7 
2% COCONUT COIR 

FIBRE 

1 10.49 

10.43 8 2 10.26 

9 3 10.56 

10 

3% COCONUT COIR 

FIBRE 

1 10.45 

10.32 11 2 9.92 

12 3 10.60 
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TABLE – 9.5 Result of Flexural Tensile Strength of Concrete 

S.NO MIX PRISM FLEXURAL TENSILE 

STRENGTH N/mm2 

1 CONVENTIONAL 

CONCRETE 

1 10.29 

2 1% COCONUT COIR 

FIBER 

1 10.23 

3 2% COCONUT COIR 

FIBER 

1 10.43 

4 3% COCONUT COIR 

FIBER 

1 10.32 

 

 

9.3.7ANALYSIS OF FLEXURAL TENSILE STRENGTH 

 

 

Fig 9.6:Comparitive Result of Flexural Tensile Strength of Concrete Prisms 

 

RESULT 

 The Compressive strength of concrete at different ages are tested and it will be increases in the 2% 

of the coconut coir fibre. 

 The Spilt tensile strength and Flexural strength of the concrete almost we have tested and given the 

result compare with other various percentage it is better to use and given the high strength 2% of coconut 

coir fibre. 
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CONCLUSION 

In this experimental project, the compressive strength,spilt tensile strength and flexural strength 

developments of concrete in coconut coir fibre investigation. According to the test performed it is observed 

that there is a remarkable increment in properties of concrete according to the percentage of coir weight in 

concrete. 

In the Coir Fibre Reinforced Concrete (CFRC), the effective utilization of coir waste has been 

developed and it made to use in the concrete mixture. Therefore the use of discarded coir used in concrete. 

The test results of this study indicate that there is great potential for the utilization of coir in concrete mixes 

in several percentages, ranging from 1% to 3%.Based on present study, the following can be concluded. 

 The compressive strength of the concrete almost equalized at 1% of addition of coir fibre and 

increases at 2% of additionof coir fibre and decreases at 3% of addition of coir fibre(or) it is also a failure 

percentage of addition of coir fibre. 

 The spilt tensile strength and flexural strength of the concrete almost equalized at 1% and almost 

increases at 2% of addition of coir fibre and decreases at 3% of addition of coir fibre(or)it is also a failure 

percentage of addition of coir fibre. The coir fibre will be addition of coir up to 2%is safe.  
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