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_____________________________________________________________________________ 

ABSTRACT 

Emerging new trends of construction methods sometime cause harmful effects on environment 

though they are effective to mankind. Reuse of waste material acts eco-friendly and also prevents 

exploitation of resources. Usage of such materials for construction purpose enhances the 

traditional methods of construction and also reduces the demand on available resources. One 

such material is bottom ash. Bottom ash is produced by coal-burning electric utilities as the solid 

residue byproduct. In the present experimental study of concrete structures bottom ash is 

partially replaced to a small extent to that of fine aggregates and its compressive strength was 

tested and compared to a conventional concrete. It was observed that concrete which had 10%-

30% of bottom ash content showed increase in compressive strength beyond which the 

compressive strength started decreasing. 
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INTRODUCTION 

 

Bottom ash refers to the non-combustible residues of combustion. Bottom ash possesses 

similarities in many ways to manufactured aggregate. During combustion of coal the high 

temperature coupled with turbulent air flow results in the formation of bottom ash which is 

porous in appearance and has bulk density of 45 to 75 lb/ft3. Already several experimental 

studies were conducted on the usage of bottom ash to concrete and the results were found 

positive [1]. Attempts  have been made to study the compressive strength properties of concrete 

using traditional regression analysis tools and statistical models [2-4]. Sufficient processing of 

bottom ash can evidently provide improvement that would enable the use of this material as light 

weight aggregate. 

 

MATERIALS USED 

 

In this present investigation ordinary Portland cement of 53 grade was used Test specimens were 

cast with cement concrete having characteristic compressive strength of 20 MPa. 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 was replaced with fine 

aggregates at the range of 10%, 20%, 30% and 40%. 

 

http://en.wikipedia.org/wiki/Combustible
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Fig.1. Sample of bottom ash 

 

Table 1. Number of 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 

 

EXPERIMENTAL STUDY 

The 28 days Compressive strength test was conducted on specimens having various bottom ash 

content and the following results were obtained. 

 
Fig 2 Percentage of replacement Vs Compressive strength of concrete 

  
Fig 3. Failure pattern of cubes 
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RESULTS AND DISCUSSIONS 

 

The test results showed that the compressive strength of concrete specimens increased as the 

bottom ash content increased. But when the bottom ash was replaced beyond 30 % of the fine 

aggregate content, the compressive strength was found to decrease. Specimen containing 10 %, 

20 %, and 30 % of bottom ash in total fine aggregate content showed increase in compressive 

strength by 5.22 %, 9.70 %, and 14.92 % respectively than the normal concrete specimen. 

Specimen containing 40% of bottom ash had its compressive strength as 27.4 N/mm
2
 which is 

less than that of the specimen with 30% of bottom ash content. Hence its compressive strength 

was found decreasing when 40% replacement of fine aggregate by bottom ash. 

 

CONCLUSION 

 

Based on the results obtained fro the experiment the following conclusions are drawn 

It can be concluded that 30% replacement of bottom ash to the fine aggregate in M20 grade 

concrete produces the best results with increase of compressive strength by 14.92 %. The results 

may change due to numerous factors that can affect the performance of concrete with or without 

bottom ash. 
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