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Abstract: Concrete is leading material of civil engineering construction all across the globe. 

Manufacturing of concrete usually involve utilization of ingredients such as cement, water, admixture, 

and so on. In recent times, several studies have identified that coconut shells agricultural by product were 

employed as the aggregate within concrete. Coconut Shells are more apt as low strength-giving 

lightweight aggregate while restoring of general coarse aggregate in production of concrete. Metakaolin 

utilization as a restricted cement replacement material in mortar and concrete were studied extensively in 

recent years. There is no study so far available in literature on describing of transport properties which 

become aware of robustness of concrete and thus our work provides additional data on potency of 

coconut shell concretes at a variety of coconut shells replacements and gain knowledge of transport 

properties of concrete by coconut shell as fine aggregate replacement and by usage of 10% Metakaolin as 

cement replacement. In our work we make a study on the effect of Metakaolin as a cement replacement in 

concrete that was in addition examined all along with coconut Shell aggregate. 
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I. INTRODUCTION 

Infrastructure development all across the world has 

made huge demand in support of construction 

materials. Concrete manufacturing generally 

includes expenditure of ingredients of cement, 

aggregates, admixture and water. Among the total 

ingredients, aggregates will form the most of 

significant component. Constant extraction along 

with usage of natural aggregates from mineral 

resources will cause lessening of natural resources 

in addition to environmental troubles [1]. Different 

materials of waste as well as industrial by products 

for instance fly ash, china clay sand and glass were 

replaced by normal aggregate. Despite of above 

mentioned waste materials as well as by products, 

not many studies have recognized that coconut 

shells agricultural by product can additionally be 

used as an aggregate in concrete. From confined 

coconut industries, coconut shell, which provides 

severe disposal troubles in support of local 

environment, is an abundantly accessible 

agricultural waste. Usage of coconut shell concrete 

is used in rural places as well as places where 

coconut is abundant and may possibly be used 

where conventional aggregates are expensive. The 

fresh state performance regarding coconut shells 

concretes was corresponding with control concrete. 

In countries that are developing, and in which 

plentiful agricultural as well as industrial wastes 

are discharged, wastes are used as a promising 

material within construction industry and this has a 

double benefit of reduction regarding construction 

material and in addition as a means of disposal of 

wastes. Restricted research was made in usage of 

coconut Shell as aggregate in concrete and on the 

other hand, additional research was mandatory for 

understanding the behavior of coconut shells as 

aggregate in concrete. In our work we learn the 

effect of Metakaolin as a substitute of cement in 

concrete and were examined all along with coconut 

Shell aggregate. There is no study that was 

obtainable in literature on the issue of transport 

properties which find out robustness of concrete. 

As a consequence, objective of our work is to 

provide additional data on strengths of coconut 

shell concretes at a variety of coconut shells 

replacements and gain knowledge of transport 

properties of concrete by coconut shell as fine 

aggregate replacement and by 10% Metakaolin as 

cement substitute. 

II. METHODOLOGY 

The extreme demand meant for concrete in 

construction by normal weight aggregates for 

instance gravel as well as granite considerably 

decreases natural stone deposits and it has damaged 

atmosphere thus causing natural imbalance. There 

is a prerequisite in the direction of detecting a 

proper replacement material to alternate the natural 

one [2][3]. In developed countries, industries of 

construction have acknowledged abundant artificial 

in addition to natural lightweight aggregates that 

have replaced established aggregates thus reducing 

amount of structural members. Metakaolin is 
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better-quality kaolin clay which is fired in a 

restricted circumstance toward produce amorphous 

aluminosilicate. It can be moreover used as a 

concrete component that replaces a part of cement 

content since it contains pozzolanic properties. The 

usage of metakaolin as a restricted cement 

substitute material concrete was studied broadly in 

recent years. Metakaolin join together with calcium 

hydroxide to put up additional cementing 

compounds, material accountable for holding of 

concrete collectively. Less calcium hydroxide by 

added cementing compounds describes stronger 

concrete. In literature works it was revealed that 

10% Metakaolin is best likely percentage which 

results in improved performance [4]. The most 

important point of our work was to learn 

performance of coconut shells concretes 

concerning strength as well as transport properties. 

We make available supplementary data on 

strengths of coconut shell concretes at a variety of 

coconut shells replacements and gain knowledge of 

transport properties of concrete with coconut shell 

as a superior aggregate replacement. 

III. OVERVIEW OF EXPERIMENTAL 

PROCEDURE FOR OBTAINING DATA 

OF CONCRETES 

Coconut Shells are more suitable as low 

lightweight aggregate which is strength-giving 

when restoring of general coarse aggregate within 

production of concrete. Usage of coconut shell 

concrete is used in rural places as well as places 

where coconut is abundant and may possibly be 

used where conventional aggregates are expensive. 

The ingredient materials that are made usage in our 

work were procured from local sources. Metakaolin 

that is in use was procured from local suppliers. To 

explore properties of coconut shells concretes, we 

make usage of five mixes and the mix proportions 

that are in use in our work are based on combined 

grading of total aggregates.  Most favourable 

metakaolin that is in usage initially is 10% of 

cement, while former research shows that 10% is 

supportive.  In accordance with this curve we have 

offered five mixes of which the first one is 

managed by mix prepared devoid of any 

replacement within fine aggregate and cement. 

Second mix is made by means of 10% substitute of 

cement by means of metakaolin. Subsequently the 

left out three mixes are substituted through coconut 

shells by 10%, 20% and 40% correspondingly and 

moreover with 10% replacement of cement by 

metakaolin and finally all the materials were 

combined within a planetary mixer [5]. Specimens 

are prepared by fine compaction with hand by 

means of tampering rod and positioned on vibration 

table and left for 1 day.  Later they are placed in 

water curing tank up intended for testing age. 

Objective of our effort is to provide additional data 

on strengths of coconut shell concretes at a variety 

of coconut shells replacements and gain knowledge 

of transport properties of concrete. Performance of 

concretes was assessed all the way through split 

tensile strength as well as absorption. The sorption 

check was performed on concretes to make a 

distinction rate of moisture migration of water into 

concrete pores. Sorption of concretes was as a 

result calculated by linear regression among weight 

gain regarding specimen for each unit area of 

concrete surface as well as square root of time for 

suction periods. Observations made visually 

throughout mixing and compaction of all concretes 

suggested that concretes were reliable; there was no 

segregation. The performance of fresh state of 

coconut shells concretes was comparable with 

control concrete. Adding up of coconut shells 

augment workability along with adding up of 

metakaolin as cement substitute or else fine 

aggregate replacement augment workability of 

coconut shells concrete [6]. Enhancement in 

coconut shells percentage reduced densities of 

concretes. 

 

Fig1: Densities of fresh concretes were tested and 

with increase in CS percentage densities were 

decreased. 

IV. CONCLUSION 

In developing countries in which abundant release 

of agricultural in addition to wastes of industries 

are used as promising material or else replacement 

material within construction industry. It contains 

twofold benefit of reduction in terms of 

construction material and additionally as a means 

of disposal of wastes. In our work we gain 

knowledge of Metakaolin effect as a substitute of 

cement in concrete was moreover examined all 

along with coconut Shell aggregate. Metakaolin is 

superior kaolin clay that is fired in carefully 

restricted circumstance to make amorphous 

aluminosilicate. In literature woeks it was 

uncovered that 10% Metakaolin is best capable 

percentage resulting in improved performance and 

thus purpose of our work is to make available extra 

data on strengths of coconut shell concretes at a 

variety of coconut shells replacements and gain 

knowledge of transport properties of concrete with 

coconut shell as fine aggregate replacement. 
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Metakaolin can be exploited as a concrete 

component that restores a part of cement content as 

it encloses pozzolanic properties. 
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