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Abstract— Concrete is versatile material and its production 

is increasing day by day. Cost of conventional concrete are 

very high and availability natural aggregate are decreasing. 

Now there is a need to find out new material which can 

replace concrete in gradient. In this study coconut shells is 

used as aggregate in concrete, M-40 concrete is casted with 

coconut shells aggregate and then these aggregate is tested 

for its compressive strength and workability. 
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I. INTRODUCTION 

The increasing cost of conventional building materials is a 

major factor affecting housing delivery mostly in India. The 

development of infrastructure of across the world created 

demand of building materials. Concrete is widely used 

versatile building material. Manufacturing of concrete 

involve mixing of ingredients in proper proportions, 

aggregates, water and admixture.  In concrete where cement 

is binding material and coarse aggregate provide strength. 

Billions tons of aggregate are producing which is 

continuously increasing, according to production expert it 

will goes to 2.5 billion tonnes by the year 2020.  Excessive 

uses of natural aggregate in this a rate will leads to leads to a 

question about the preservation of natural aggregates 

sources. Third largest producer of coconut products in the 

world is india, here Coconut trees are largely produced in 

the southern regions, especially Kerala. Kerala is densely 

populated state of india and most of the people here is uses 

coconut or coconut byproducts. Coconut shells thus get 

accumulated in the mainland without being degraded and 

the main problem is to disposal this coconut shells and this 

is also an environmental issue.  In this study natural coarse 

aggregate is replaced by coconut shells (CS) by 10%, 15% 

and 20%. 

II. METHODOLOGY 

A. Material Used: 

In this research project cement is pozzolana Portland cement 

of 43 grade is used with specific gravity 3.15. Natural river 

sand is employed is used as a fine aggregate, specific gravity 

of fine aggregate is 2.60, natural crushed stones of specific 

gravity 2.75 is used as coarse aggregate. Freshly discarded   

Coconut (CS) is collected from local oil factories. Collected 

coconut shells were crushed to a size such that it pass 

through a 20mm sieve and retained on 4.75mm sieve. These 

crushed coconut shells were washed and dried and 

experimentally it has been found that specific gravity of 

Coconut shells is 1.45. 

B. Mix Proportion and Casting: 

M-40 grade concrete is designed as per IS 10262 : 2009, 

three mix were prepared 10%, 15% and 20%.coconut shells. 

These five mix are cased in 150mm* 150mm* 150mm 

cubes. For each mix 9 cubes castes it means total 15 cubes is 

casted, after 24 hours of casting these cubes are de-molded 

and kept for curing at room temperature.  

C. Experimental Program:  

On fresh concrete containing coconut shells are checked for 

its workability by slump cone test and on hardened concrete 

Compression Strength test have been done after 7, 14 and 28 

days of curing. Compression strength is done in 

compression testing machine. its ranges from very small 

tabletop systems to ones with over 53 MN capacity. 

Measurements of compressive strength are affected by the 

specific test method and conditions of measurement. 

Compressive forces are usually identified in relation to a 

specific technical standard. Material fracture at their 

compressive strength limit; others deforms irreversibly, so a 

given amount of distortion may be considered as the limit 

for compressive load. 

III. RESULT AND DISCUSSION 

A. Workability: 

Slump cone test is performed on fresh concrete and it has 

been observed that workability decrease with increase in the 

coconut shell content. 0% mix gives 26mm slump and it 

goes down to 21 mm when we increase the use of CS to 

20%. Result of Slump cone test is given in table 1 and graph 

1-2. 

Percentage CS Slump 

0% 26 

10% 24 

15% 23 

20% 21 

Table 1: Slump Cone Test Result 

 
Graph 1 
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Graph 2 

Graph 1 and Graph 2: Slump Cone Test Result 

B. Compressive Strength Test: 

By compressive strength test it has been observed that 

increase in the content of CS compressive strength decrease. 

0% replacement mix possess 43.45 N/mm2 and it goes 

down to 20.12 N/mm2 in 20% replacement mix, 

approximately 50% loss is examined. Result of compressive 

strength test is given in table 2 and graph 3-4. 

Percentage CS 
Compressive Strength N/mm2 

7 Days 14 Days 28 Days 

0% 22.12 32.785 43.45 

10% 17.12 21.175 25.23 

15% 18.36 21.405 24.45 

20% 17.91 19.015 20.12 

Table 3: Compressive Strength Test Result 

 
Graph 3 

 
Graph 4 

Graph 3 and Graph 4: Compressive Test Result 

IV. CONCLUSION 

Following points was observed in the present study 

1) Increase in the CS content decrease the 

workability. 

2) Increase in the CS content decrease the 

Compressive Strength. 

3) With CS percentage increase the 7 day strength 

gain also increased with corresponding 28 day 

curing strength. However, the overall strength 

decreased with CS replacement when compared to 

control concrete.  

4) Increase in CS replacement permeable voids also 

increased. With 10% CS replacement the 

permeable were 30 percent higher than control 

concrete. Similarly, the permeable were 30 percent 

higher than control concrete. Similarly, the 

permeable voids were 88 percent higher than 

control concrete for20% CS replacement. 
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