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Abstract— The rising cost of construction material is a matter 

of concern. The reason for increase in cost is high demand of 

concrete and scarcity of raw material. Two mixes with 

coconut shell is partially replaced in concrete. In this study, 

M 25 grade of concrete was produced by replacing aggregate 

by coconut shell. Concrete produced by 0%, 10%, 20%, 30% 

replacement of coarse aggregate by coconut shell. 8 cubes 

and 16 cylinders were casted and their compressive strength 

was evaluated at 7 and 28 days. The compressive strength of 

concrete reduced as the percentage replacement increased. Its 

utilization is cost effective and eco-friendly. 
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I. INTRODUCTION 

The concrete obtained using Coconut Shell aggregates 

satisfies the minimum requirements of concrete. Concrete 

using Coconut Shell aggregates resulted in acceptable 

strength required for structural concrete. Coconut Shell may 

offer itself as a coarse aggregate as well as a potential 

construction material in the field of construction industries 

and this would solve the environmental problem of reducing 

the generation of solid wastes simultaneously. 

The Coconut Shell- cement composite is compatible 

and no pre-treatment is required. Coconut Shell concrete has 

better workability because of the smooth surface on one side 

of the shells. The impact resistance of Coconut Shell concrete 

is high when compared with conventional concrete. Moisture 

retaining and water absorbing capacity of Coconut Shell are 

more compared to conventional aggregate. 

Banana fibers are environmentally friendly and 

present important attributes, such as low density, light weight, 

low cost, high tensile strength, as well as being water 

resistant. This kind of waste has a greater chance of being 

utilized for different application in construction and building 

materials. Coconut shells are by-products of coconut oil 

production. Cost reduction of 48% can be achieved if the 

waste utilization can be used in the concrete mixtures. The 

coconut shell when dried contains cellulose, lignin and ash in 

varying percentage. 

II. PROJECT DESCRIPTIONS & RESULTS 

A. Objective 

 To use industrial waste coconut shell and banana fibre 

for the manufacture of concrete which otherwise would 

have been a disposal. 

 To reduce the quantity of aggregate in manufacture of 

concrete. 

 To increase the strength of concrete by partial 

replacement of aggregate   with coconut shell and to 

prepare a light weight concrete. 

B. Properties of Banana Fiber 

 Appearance of banana fiber is similar to that of  bamboo 

fiber and ramie fiber, but its fineness and spin ability is 

better than the two. 

 The chemical composition of banana fiber is cellulose, 

hemicellulose, and lignin. 

 It is highly strong fiber and It has smaller elongation. 

 It has somewhat shiny appearance depending upon the 

extraction & spinning process. It is light weight. 

 It has strong moisture absorption quality. It absorbs as 

well as releases moisture very fast. 

 It is bio- degradable and has no negative effect on 

environment and thus can be categorized as eco-friendly 

fiber. Its average fineness is 2400Nm. 

 
Fig. 1: 

C. Properties of Coconut Shell 

Physical properties such as apparent density, bulk density, 

and compressibility index and particle sizes of carbonized 

and un-carbonized coconut shell nanoparticles produced 

through top down approach have been studied. Percentage 

composition of the coconut fruit was determined using five 

different coconut fruit samples. 

Coconut shell possess outstanding properties. They 

have high specific modulus which outweighs that of the steel. 

Their thermal and electrical conductivities are excellent in 

comparison with those of competing materials such as 

ceramics and polymers. 

 
Fig. 2: 

http://textilelearner.blogspot.com/2013/05/properties-of-bamboo-fiber-end-usaes-of.html
http://textilelearner.blogspot.com/2013/05/properties-of-bamboo-fiber-end-usaes-of.html


Partial Replacement of Coarse Aggregate with Coconut Shell & Admixture Banana Fiber 

 (IJSRD/Vol. 6/Issue 02/2018/624) 

 

 All rights reserved by www.ijsrd.com 2290 

D. Specification of Materials 

a) Grade Designation :  M25 

b) Type of Cement :  OPC 43 Grade 

c) Max Nominal Size :  20mm 

d) Min. Cement Content :  300 kg/m3 

e) Water Cement Ratio :  0.50 

f) Workability  :  75mm Slump 

g) Exposer Condition :  Moderate (R.C.C) 

h) Method of Concrete :  Manual     Placing 

i) Max. Cement Content :  450 kg/m3 

j) Chemical Admixture :  Nil 

k) Fine Aggregate Zone :  Zone 2 

E. Description on Quantities of Materials 

1) Cement  = 435.409 kg/m3 

2) Fine Aggregate  = 643.521 kg/m3 

3) Course Aggregate = 1100.944 kg/m3 

4) Water   = 203.430 kg/m3 

5) Water Cement Ratio = 0.467 

To Express Proportion in Usual Way 

Cement :     Fa  :      Ca      :      Water 

1 :    1.47 :    2.528    :       0.467 

1) Mixing of Concrete 

 
2) Testing Process of Concrete Blocks 

 

III. RESULTS 

At the end light weight concrete with low strength is obtained. 

Here are the list of advantages of light weight concrete. 

 Lightweight concrete results in the reduction of cost to 

the extent of about 30 to 40 percent. 

 The lightweight concrete doesn’t present special 

problems with respect to freezing and thawing. It is due 

to the fact that the larger pores in aggregate are unlikely 

to become saturated, provided the cement paste is 

protected by air entrainment. 

 The lightweight concrete has comparatively less 

tendency to spall. Hence, its fire resistance is greater as 

compared to the ordinary concrete. 

 The lightweight concrete has generally a lower thermal 

expansion than ordinary concrete. 

 

S.No 

 

Grade Of 

Concrete 

% Of 

Coarse 

Aggregate 

W/C 

Ratio 

Compressive 

Strength 

(N/mm2) 

7 

Days 

28 

Days 

1 M25 0% 0.46 27.56 39 

2 M25 10% 0.46 21.33 27.11 

3 M25 20% 0.46 14.22 20 

4 M25 30% 0.46 8.88 13.77 

Table: 1 Compressive Strength of Hardened Concrete Cubes 

IV. CONCLUSION 

 Increase in percentage replacements by coconut shells 

reduced the strength and density of concrete. 

 The challenge in making a lightweight concrete is 

decreasing the density while maintaining strength and 

without adversely affecting cost. 

 The coconut shell as aggregate in concrete can reduce the 

material cost in construction because of the low cost and 

its availability is abundance. 

 Addition of NaoH can make the banana fiber to become 

more strengthen and water non-absorbent. 

 Usage of banana fiber up to 30% will increase tensile 

strength and compressive strength. 
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