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_____________________________________________________________________________ 

ABSTRACT 

A wide spread experiment was performed to study the strength and development of concrete in 

which fine aggregate was partially replaced with bottom ash. The percentage replacement of 

bottom ash viz., 0 %, 10%, 20%, 30% and 40% respectively. The grade of concrete M20 was 

used for this investigation.  The results indicate that the 30% replacement of bottom ash to the 

fine aggregate was found to be the optimized mix. Moreover the replacement of fine aggregate 

by bottom ash beyond 30% the strength has been decreased 
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INTRODUCTION 

Concrete technology can be improved based on three criteria such as durability, environmental 

friendliness for the future of concrete industry, cost of materials and construction. The solution 

for this problem is to use or utilize industrial by-products or solid wastes in producing concrete 

such as bottom ash (BA), fly ash (FA), slag, waste glass, silica fume, etc. [1–3]. Bottom ash is 

the waste by product produced from burnt coal. Bottom ash is usually described as 

heterogeneous particles consisting of magnetic and paramagnetic metals, glass, synthetic and 

natural ceramics, minerals and unburned materials [4]. Reduction in negative effects on 

economical and environmental problems of concrete industry can be achieved by the use of these 

concrete technologies to old conventional methods. 

 

MATERIALS USED 

In the present investigation ordinary Portland cement of 53 grade was used. River sand is used as 

fine aggregate. In the present study 60% of the coarse aggregate used is of size 12.5mm and 40% 

is of size 20mm as per codal provision [5]. Mix proportion of concrete is 1: 2.2: 4.2 as per the 

codal provision [6] with water cement ratio 0.45. Bottom ash has been replaced with fine 

aggregates at various percentages of 10 %, 20 %, 30 %, and 40 %. 

 

Table1.specimen details 

Notations No. of specimens 

Specimen with 0% bottom ash 3 

Specimen with 10% bottom ash 3 

Specimen with 20% bottom ash 3 

Specimen with 30% bottom ash 3 

Specimen with 40% bottom ash 3 
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Fig 1. Sample of Bottom ash 

 

EXPERIMENTAL STUDY 

The splitting tensile strength test was conducted on specimens having various percentage of 

bottom ash content at the age of 28 days and the following results were obtained. 

 

 
Fig 2 Percentage of replacement Vs Splitting tensile strength of concrete N/mm
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Fig 3 Tensile failure of cylinder 
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RESULTS AND DISCUSSIONS 

It can be seen from fig 2, the tensile strength of specimen containing 10 %, 20 %, and 30 % 

replacement of fine aggregate by bottom ash increases the tensile strength by 2.96 %, 3.70 %, 

and 19 % respectively than the conventional concrete specimen. Specimen containing 40 % of 

bottom ash in total fine aggregate content had its tensile strength as 2.65 N/mm
2
 which is less 

when compared with the specimen 30% of bottom ash content concrete and conventional 

concrete.  

 

CONCLUSIONS 

The results obtained from the experiments the following conclusions are drawn  

The 30 % replacement of bottom ash to the fine aggregate in M20 grade concrete produces the 

best results with increase the tensile strength by 3.70 %. The 30% replacement of bottom ash to 

the fine aggregate was found to be the optimized mix. Moreover the replacement of fine 

aggregate by bottom ash beyond 30% the strength has been decreased. The results may change 

due to numerous factors that can affect the performance of concrete with or without bottom ash. 
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