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ABSTRACT

Present study investigates the effect of coal botish as partial replacement to sand in concréie bbttom ash
was procured from Adani power plant Udupi, and ipytreplaced with sand. Compressive strength attaristics of

M40 grade concrete were studied with of bottom eatying from 0% (Conventional concrete), 10%, 2Gd 30%

replacement and at different curing periods. Arialys results showed that maximum strength of 49 BEmm? by
replacing 20% of bottom ash as replacement finecagde
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INTRODUCTION

There is a scarcity and availability of natural mggtes is due to rapid development in construction
technology. Nowadaysdeforestation, extraction of natural aggregatesnfmver beds, lakes and other water bodies
have resulted in hugesnvironmental problems. Moreover the filtration rafin water achieved by deposits of natural
sand is being lost, therebgausing contamination of water reserves used fanamuiconsumption. Hence, to prevent
pollution, authorizes are imposingore and more stringent restrictions on the extiacdf natural aggregates and its
crushing have been banned. The best wayt@rcome this problem is to find alternative aggteg for construction in
place of conventional natural aggregates. In otdemovercome these problems bottom ash is used agial paplacement

for fine aggregate.

Bottom ash [normally recognized as coal combustasidues (CCRs) from pulverized fuel power stafidres
been categorized as solid garbage. But, CCRs are inaglgsbeing regarded as a useful substitute mategsource.
They had anappearance similar to dark gray coarse sand, angaitticles are clusters of micron sized granulgsto

5mm in diameter(60%-70% smaller than 2 mm. 10-20% smaller thamif&ons).
OBJECTIVE

To determine the optimum content of bottom ash asbmstitute for fine aggregate in concrete. To watal the
fresh and hardened properties of concrete containing botteinfeom power plant as sand replacement in higingth

concrete of mix40.
MATERIALS AND MEHODOLOGY
The different materials used for the bottom astcoete are

CHATINADU 43 grade ordinary Portland cement of sfiegyravity 3.14, standard consistency of 32%tiahi
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setting time of 50minutes, final setting time of 405minutes andfiess of 5 %.Fine aggregate conforming to zone-2 of
Table 4 of IS 383- 1970 from Chikmagalur of specific gravity 2.61landter absorption 1.2%. Coarse aggregate
crushed granite of 20mm dowsize, well graded of specific gravity 2.67 and wadbsorption of .6% and bottom a of
specific gravity 2.42 which is used toeplace the fine aggregates are brought from Agawier plant Udupi, metakaolin

of specific gravity of 2.6 which is replacet cement to 10% and finally portable water fremrfralkalinity and acidity is

used.

Conventional concrete of M) grade is adopted and the mix proportion of 1:1409i8.obtained as per IS method
outlined in IS 10262:2009. For bottom ash concrete , bottom ashreplaced at 10%, 20% and 30% to fine aggregate.
Test specimen for 714 and 28days cube compressive, split tensile gitneis casted in mould size of 150x150x150mm
size cube for compressiveest strength, cylindrical mould of diameter 100n#fter one day the specimens are cured for
7 days, 14days and 28days amdspective compressive strength and split tensimgth of specimens is found out under
U.T.M.

RESULTS AND DISCUSSIONS

Table 1: Slump and Compaction Factor for Various Mk

% 7
Compaction
Slump Mm
ReplacementOf Factor
Bottom Ash

0%(CC) 35 0.9

10 31 0.86

20 28 0.84

30 24 0.82

The table shows the slump value and compactionrfaetue of various mixes of concrete. As the %aepment
of bottom ash to fine aggregate increases workability deeseas

Table 2: Compressive Strength of Various Mix

Replacementof | - miressive strength (N/mrf)

Bottom ash 7days l4days | 28days
0%(CC) 31.67 39.12 48.77
10 29.67 33.68 42.11
20 31.58 39.648 49.59
30 27.65 34.696 43.37

The table shows the compressive strength of varnaues of concrete for 7 days, 14 days and 28 dayshe %
replacementof bottom ash to fine aggregate increases comperessiength increases up to 20% .Thus it is cleatr we

can replace the fineggregate by bottom ash up to 20%.
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Figure 1: Compressive Strength of Various Mix

Table 3: Split Tensile Strength of Various Mix

% Replacement| gyt tensile strength (N/mnf)
of coconutshell§  7days l4days 28days
0%(CC) 35 3.3 5
10 2.92 3.18 4.83
20 3.31 3.41 5.18
30 2.88 3.029 4.59

The table shows the split tensile strength of werimixes of concrete for 7 days, 14 days and 28.d&y the %
replacementof bottom ash to fine aggregate increases splgileestrength increases up to 20% .Thus it is dlear we

can replace the fin@aggregate by bottom ash up to 20%..
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Figure 2: Split Tensile Strength of Various Mix

CONCLUSIONS

e Sand quarrying is done to extract sand for constnugourposes. It affects the environment to a tgesdent.
Bottom ash disposal in the environment disturbs the eco-systéemce, this bottom ash concrete can be used in
construction of pavemenand buildings. Thus bottom ash is disposed in ao-fieendly way and sand

quarrying can be reduced. Thus a greeeavironment can be build.
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e The workability of concrete decreased with the éase in bottom ash content due to the increaseaterw

demand, which isnullified by increasing the content of super pleigtr.

* The compressive strength and Split Tensile strefugtid, 14 and 28 days were increased up to 20%acement

and after that gradually decreased for further replacement.
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