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__________________________________________________________________ 
ABSTRACT 

Many attempts have been made to make the construction methods easy, affordable and effective. 

Use of waste materials can reduce the cost of construction to a great extent. The present study 

aims to enhance the flexural strength of M20 grade concrete where fine aggregate is replaced 

partially by bottom ash with various percentages. The results indicate that, when the fine 

aggregates are replaced to the range of 10-30%, the flexural strength of concrete has been 

increased. On the other hand concrete beams cast with more than 40% of bottom ash showed 

decrease in flexural strength. 
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INTRODUCTION 

 

Power plants generates coal ash, which have become an important environmental  and economic 

objective, and thus calls for recycling alternatives to traditional landfill option due to their low 

recycling rate and high generation amount. Large amount of fly ash has already been used in the 

construction field as a partial cement replacement and/or mineral additive in cement production,  

but the usage of coal bottom ash is limited due to its different structural properties compared to 

fly ash and relatively higher unburned carbon content [1-2]. Bottom ash, is collected at the 

bottom of the boiler, as coarse sand to fine gravel size material. They are generally used as a cost 

effective replacement material, either in a blasting grit or as a base material in road construction. 

Attempts have been made to study the compressive strength properties of concrete using 

traditional regression analysis tools and statistical models [3-5]. 

 

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 [6]. Mix proportion of concrete is 1: 2.2: 4.2 as per the 

codal provision [7] with water cement ratio 0.45. Bottom ash was replaced with fine aggregates 

at the range of 10 %, 20 %, 30 % and 40%. 
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Fig 1. Sample of Bottom ash 

 

EXPERIMENTAL STUDY 

 

Flexural strength test was conducted on specimens having various bottom ash content at the age 

of 28 days curing and the following results were obtained. 

 

 
Fig 2 Percentage of replacement Vs Flexural strength of concrete N/mm
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Fig 3 Failure pattern of prism 
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RESULTS AND DISCUSSIONS 

 

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

replacement of fine aggregate by bottom ash increases the flexural strength by 2.72 %, 5.45 % 

and 7.87 % respectively than the conventional concrete specimen. Specimen containing 40% of 

bottom ash in total fine aggregate content had its flexural strength as 3.38 N/mm
2
 which is less 

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

concrete.  

 

CONCLUSION 

 

Based on the results obtained from the experiments 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 the flexural strength by 7.87 %. The 30% 

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