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Abstract— The compressive strength of concrete is one of 

the most important Properties of concrete in most structural 

application concrete is implied primarily to resist 

compressive stress. In the investigation, conventional 

concrete and fly ash based coconut fiber composite, concrete 

cubes of 150mm x 150mm x 150mm sizes were used for 

testing the compressive strength The cubes are tested in a 

compression-testing machine of capacity 2000kn.  The load 

has been applied at a rate of 315kn/mm.  The load applied in 

such a way that the two opposite sides of the cubes are 

compressed.  The load at which the control specimen 

ultimately fails is noted. Compressive strength of concrete 

mixes made with and without fly ash and coconut fiber with 

different percentage and variation in length of fiber  were 

determined at 7, 14, and  28  days of curing.  The test results 

are given in table and shown in figure.  The maximum 

compressive strength was obtained for a mix having a fiber 

length of 40 mm, 10% fly ash and fiber content of 0.25% by 

weight and increase in strength over plain concrete and fly 

ash concrete without fiber content. 
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I. INTRODUCTION 

The infrastructure needs our country is increasing day by 

day & with concrete is a main constituent of construction 

material in a significant portion of this infra-structural 

system, it is necessary to enhance its characteristics by 

means of strength & durability. It is also reasonable to 

compensate concrete in the form of using waste materials 

and saves in cost by the use of admixtures such as fly ash, 

silica fume etc. as partial replacement of cement, one of the 

many ways this could be achieved  by developing new 

concrete composites with the fibers which are locally 

available.   

Concrete in general has a higher brittleness with 

increase in strength. This is a major drawback since 

brittleness can cause sudden & catastrophic failure, 

especially in structures which are subjected to earthquake, 

blast or suddenly applied loads i.e., impact. This serious 

disadvantage of concretecan at least partially be overcome 

by the incorporation of fibers. The incorporation of fiber can 

cause a change in the failure mode under compressive 

deformation from brittle, thereby imparting a degree of 

toughness to concrete. 

The utilization of fly ash instead of dumping it as a 

waste material can be both on economic and environmental 

grounds and also because of its beneficial effects of lower 

water demand for similar workability reduced bleeding and 

lower evolution of heat.  The proportion of fly ash used as a 

cementitious component in concrete depends on several 

factors.  The design strength and workability of concrete, 

water demand and relative cost of fly ash compared with 

cement are particularly important in mixture proportioning 

of concrete.  

II. LITERATURE REVIEW 

A.Zuraida, S. Norshahida and co-workers. Carried out 

experimental investigation on effect of fiber length variation 

on mechanical and physical properties of coir fiber 

reinforced cement albumen composite, Albumen protein 

was added as a binder and the coir fiber with the length of 

(2.5, 5, 10 and 20mm) was used as partial replacement of 

the cement mixture. Flexural strength and compressive 

strength, Bulk density moisture content and water 

absorption were investigated the test results showed that 

increase in fiber length increase the flexural strength. 

Incorporation of long fiber into cement paste however 

decreased the workability and thus introduced voids which 

resulted in low density. In fact, the water absorption & 

moisture content were also increased. 

Alida Abdullah, and co-workers Carried out 

experimental investigation on the effect of natural fiber 

content on the physical & mechanical properties of 

composite cement reinforce with coconut fiber. The mix 

design was based on 1:1 for cement sand ratio and 0.55 was 

fixed for amount of water per cement ratio. Coconut fiber 

was added as reinforcement and replacing the composition 

of sand. Composites wete developed base on 3% wt, 6%wt, 

9% wt, 12% wt& 15%wt of coconut fiber by mixing & 

curing process. Composite were cured in water for 7, 14 & 

28 days the test results showed that the composite reinforced 

with 9% wt of coconut fiber demonstrated the highest 

strength of modulus of rapture and compressive strength. 

Wilson O Tablan carried out the experimental 

investigation on effect of coconut fiber as reinforcement to 

concrete on its flexural strength and cracking behavior. 25% 

coconut fiber was added as reinforcement. The ratio of 1:2:4 

mixture of concrete was used in making the specimen & 

curing the period of 28 days. The result showed that the 

concrete reinforced with coconut fibers yielded a higher 

flexural strength compared to concrete without coconut fiber 

reinforcement. More ever the concrete with coconut fiber 

indicated transformation from abrupt to gradual failure of 

the specimens and splitting when ultimate load was applied 

hence the added coconut fibers enhanced the flexural 

strength of the concrete. 

Tan Eng slang carried out experimental 

investigation on effect of coconut fiber & egg albumen to 

properties of the concrete such as the compressive strength 

& flexural strength. The three types of concrete mixture 

were concrete containing 0.1% coconut fiber & 1% egg 

albumen, concrete containing 0.5% coconut fiber & 0.5% 

egg albumen and concrete control sample from analysis 

showed that the both the additives of coconut fiber & egg 
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albumen with concrete in different percentage show 

improvement in the development of the strength. By 

compairing concrete containing 0.1% coconut fiber & 0.1% 

egg albumen with concrete containing 0.5% coconut fiber & 

0.5% egg albumen, the strength of lower percentage additive 

was higher than the higher percentage of additive. 

Baruah and Talukdar carried out experimental 

investigation the properties of plain concrete and coconut 

fiber reinforced concrete with different fiber volume 

fractions ranging from 0.5 to 2% The misc design for plain 

concrete was 1:1:67:3.64 with W/C of 0.535 The coconut 

fiber having length of 4cm and with volume fraction of 0.5, 

1, 1.5 and 2% were added to prepare CFRC. The test result 

showed that coconut fiber reinforced concrete with 2% 

fibers showed better results among all volume fractions. The 

compressive strength splitting tensile strength modulus of 

rupture and shear strength of coconut fiber reinforced 

concrete with 2% fibers by volume fraction were increased 

up to 13.7, 22.9, 28 & 32.7% respectively as compared to 

those of plain concrete.  

Reis investigated the mechanical characterization 

flexural strength, fracture toughness & fracture energy of 

concrete reinforced with natural coconut fiber. The test 

results showed that fracture toughness & fracture energy of 

coconut fiber reinforced concrete were higher than that of 

other fibers reinforced concrete, flexural strength was 

increased up to 25% with coconut fiber only. 

Siddique carried out experimental investigation to 

evaluate the mechanical properties of concrete mixes in 

which cement was partially replaced with class F fly ash, 

cement was replaced with 10%, 20%, 30%, 40%, 50% of 

class F fly ash by weight the test results showed that the 

compressive strength, splitting tensile strength & flexural 

strength of fly ash concrete mixes with 10% to 50% cement 

replacement with fly ash showed improvement in the results 

as compared to concrete. 

Fly ash is a by-product from coal based electricity 

power plant.  The coal used in these power plants is mainly 

composed of combustible elements such as carbon, 

hydrogen and oxygen (nitrogen and sulphur being minor 

elements), and non-combustible impurities (10 to 40%) 

usually present in the form of clay, shale, quartz, feldspar 

and limestone.  At high temperature zone in the furnace, the 

combustible elements of the coal are burnt off, whereas the 

mineral impurities of the refuse chemically recombine to 

produce various crystalline phases.  The molten ash is 

entrained in the flue gas and cools dry, when leaving the 

combustion zone (e.g. from 1500˚c to 2000˚c in seconds), 

into spherical, glassy particles.  Most of these particles fly 

with the flue gas stream and are therefore called fly ash.  

The fly ash is collected in electrostatic precipitators or bag 

houses and the finesses of fly ash can be controlled by how 

and where the particles are collected. 

III. OBJECTIVES 

The salient objectives of the present study have been 

identified as follows: 

1) The main objective of the present work is to develop 

structural concrete.  

2) The determination of the possibilities of directly using 

the flyash replacing a high % of cement 

3) The scope of the present work is limited to the 

feasibility study 

IV. NEED FOR THE PROPOSED WORK 

Necessity and importance of the study on bulk utilization of 

high calcium flyash in structural concrete. 

1) Strength and durability characteristics 

2) Analysis and discussion on the investigation. 

3) Decrease the cost of making concrete. 

4) The qualitative and quantitative conclusion. 

A. Fly Ash: 

Fly ash is a by-product from coal based electricity power 

plant.  The coal used in these power plants is mainly 

composed of combustible elements such as carbon, 

hydrogen and oxygen (nitrogen and sulphur being minor 

elements), and non-combustible impurities (10 to 40%) 

usually present in the form of clay, shale, quartz, feldspar 

and limestone.  At high temperature zone in the furnace, the 

combustible elements of the coal are burnt off, whereas the 

mineral impurities of the refuse chemically recombine to 

produce various crystalline phases.  The molten ash is 

entrained in the flue gas and cools dry, when leaving the 

combustion zone (e.g. from 1500˚c to 2000˚c in seconds), 

into spherical, glassy particles.  Most of these particles fly 

with the flue gas stream and are therefore called fly ash.  

The fly ash is collected in electrostatic precipitators or bag 

houses and the finesses of fly ash can be controlled by how 

and where the particles are collected. 

B. Points Should be Understood  

Using fly ash based technology: 

1) It is understood that, fly ash is not a waste, but a highly 

potential 

2) Building material. 

3) It is learnt that the fly ash has technical edge in 

enhancing the durability of concrete. 

4) It opened up the awareness about the new business 

opportunities in packing and transportation of fly ash 

like a cement industry. 

5) It is learnt that the use of fly ash is mandatory as per the 

government directives. 

C. Reasons for low level utilization of fly ash:  

The current low level utilization of the fly ash is mainly due 

to: 

1) Strong myths that fly ash is a inferior building material. 

2) Inadequate promotion of the technology. 

3) Lack of confidence in the fly ash based technologies. 

4) Lack of proper training and demonstration facilities. 

5) Higher cost of production of building material using fly 

ash. 

6) Non availability of dry fly ash collection facilities at 

many stations. 

7) Easy availability of land with topsoil at cheap rates for 

manufacturing  

8) Conventional bricks. 

9) Lack of proper co-ordination between thermal plants 

and ash users.   

10) Inadequate government policies and codes. 

D. Fly Ash Based Innovative and Commonly 

1) Produced Building Products are available in India: 
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2) Cellular lightweight concrete (CLC) blocks. 

3) Fly ash based polymer composites as wood substitute. 

4) Fly ash based Portland pozzolana cement. 

5) Ready mixed fly ash concrete. 

6) Fly ash sand lime gypsum (cement) bricks/blocks. 

7) Clay fly ash bricks. 

E. Classifications of Fly Ash: 

1) Astm – C618-93 [1] categorizes fly ash into the 

following three Categories 

1) Class N fly ash:  Raw or calcined natural 

pozzolanas such as some diatomaceous earths, 

opaline chart and shale, stuffs, volcanic ashes and 

pumice come in this category.  Calcined kaolin clay 

and laterite shale also fall in this category of 

pozzolanas. 

2) Class F fly ash:  Fly ash normally produced from 

burning anthracite or bituminous coal falls in this 

category.  This class of fly ash exhibits pozzolanic 

property but rarely if any, self-hardening property. 

3) Class C fly ash:  Fly ash normally produced from 

lignite or sub bituminous coal is the only material 

included in this category.  This class of fly ash 

exhibits pozzolanic property but rarely if any, self 

hardening property. 

V. RESULTS & DISCUSSIONS 

Mix M-7 M-8 M-9 M-10 M-11 M-12 

Fly as 

(%) 
30 10 20 30 10 20 

FIBE

R (%) 
0.25 0.25 0.25 0.25 0.25 0.25 

FIBE

R 

LENG

TH 

20m

m 

40m

m 

40m

m 

40m

m 

60m

m 

60m

m 

Test 

age 

(days) 

3-3 SAMPLES 

COMPRESSIVE STRENGTH (N/mm²) 

 

7 

14.0 

13.1 

15.2 

Av=1

4.1 

17.9 

18.0 

17.8 

Av=1

7.9 

14.9 

16.5 

16.3 

Av=1

5.9 

14.5 

14.4 

15.2 

Av=1

4.7 

15.5 

13.5 

14.5 

Av=1

4.5 

13.0 

15.3 

14.6 

Av=1

4.3 

 

 

14 

19.6 

18.0 

18.8 

Av=1

8.8 

22.8 

22.9 

22.7 

Av=2

2.8 

22.2 

21.0 

20.4 

Av=2

1.2 

19.5 

20.7 

18.6 

Av=1

9.6 

19.4 

19.5 

19.0 

Av=1

9.3 

19.0 

20.2 

18.1 

Av=1

9.1 

 

28 

24.5 

22.5 

23.5 

Av=2

3.5 

26.0 

28.0 

27.0 

Av=2

7 

26.0 

27.0 

26.5 

Av=2

6.5 

24.5 

23.5 

25.5 

Av=2

4.5 

24.0 

23.4 

25.2 

Av=2

4.2 

25.0 

23.8 

22.9 

Av=2

3.9 

VI. CONCLUSIONS 

Compressive strength, of fly ash based coconut fiber 

reinforced concrete specimens were higher than the plain 

concrete (Control Mix) and fly ash concrete specimens at all 

the ages.  The strength differential between the plain 

concrete specimens and fly ash based fiber reinforced 

concrete specimens became more distinct after at 28 days. 

VII. FUTURE WORK 

1) In this investigation the work can be carried out by 

using higher grades of concrete. 

2) In this investigation, to increase the strength of concrete 

the number of days of curing can be extended up to 91 

days. 

3) In this investigation 20mm down size aggregate have 

been used. Further work can be carried out by using 

10mm aggregate size. 

4) In this investigation fly ash of about 30% of the total 

powder content have been used.  Further work can be 

carried out by using fly ash upto 50%. 
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