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Evaluation of Bottom Ash on the Application for the Aggregate of Concrete
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i Abstract i
i In this study, as one of solutions associated with the shortage of treatment area of industrial waste i
i and the containment of its harmful components, the bottom ash which is known to be by-products of i
i thermoelectric power plant was selected and its applicability for aggregate of concrete mixture was i
' measured. Hardness test, sieve analysis, water-absorption test and SEM analysis were carried out to !
i investigate the possibility of using bottom ash as a replacement of coarse and fine aggregate. Chemical i
i analyses such as ignition loss test and X-ray incidence were carried out also. In addition, values for i
i slump, strength, permeability, freeze and thaw, and carbonation were evaluated in terms of effects of i
' replacement ratio of bottom ash. i
i As the results, it was found that, though bottom ash is in short supply of fine particles and is in i
i lack of cohesion, these problems can be solved by partially mixing with natural aggregates or |
i improving in a process of production. In addition, bottom ash has not only advantage of durability but i
i also acquirement of general compressive strengths in case that a certain proportion of natural i
i aggregate is applied to mixture, in spite that unit water or chemical admixture should be increased to i
% acquire good workability due to plenty of porosity. %
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Table 1 Mix proportions in case of replacing fine aggregate with bottom ash(for strength)

Ll 28 wic | sa o912 (kg/m?) SPA AEA

T 3 3 H] 31
W (%) (%) = ANHNE | 2=ZA) B/A o) (g/m”) (g/m’)
BOO | 399 | 461 166 415 804 0 941 976 125
B0O5 | 427 | 46.0 177 415 763 325 942 882 118
B10 42.0 45.8 175 415 730 65.5 943 882 118

Y e [ w63 | 453 192 415 648 131.2 942 882 124
B40 | 495 | 443 206 415 486 262.4 942 882 124
B60 | 552 | 432 229 415 324 392.5 942 882 129
BOO | 450 | 46.1 166 369 822 0 962 488 111
B0O5 | 450 | 458 166 369 781 32.9 962 600 111
B10 45.0 45.6 166 369 739 66.5 962 2941 111

@ B20 47.0 45.2 173 369 659 133 962 4705 118 SPA| 1173
B40 | 508 | 44.2 187 369 494 268 962 4705 129 2
B60 | 582 | 4401 | 215 369 337 422 962 4705 129 "
B0 | 642 | 423 237 369 164 542 962 4118 129
BOO | 418 | 440 145 347 806 0 1024 1176 106
B05 45.1 44.2 156 347 778 32.6 1024 1176 106

@ | B0 | 432 | 440 150 347 740 65.2 1026 1176 94
B20 | 443 | 435 154 347 661 130 1028 1176 94
B0 | 476 | 424 165 347 493 261 1026 1176 88
B60 | 510 | 413 177 347 327 394 1026 1176 82
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Table 2 Mix proportions in case of replacing fine aggregate with bottom ash(for durability)

L | AR | wIC | sa 9% (kg/m?) SPAl | AEA) ¥ =
TV we | @ | [ = [ que | 224 | BA | me=a | @m) | @mnd =
B00 418 | 44.0 145 347 806 0 1024 1176 106
B05 45.1 | 44.2 156 347 778 32.6 1024 1176 106
B10 432 | 44.0 150 347 740 65.2 1026 1176 94
o B20 443 | 435 154 347 661 130 1028 1176 94
B40 476 | 424 165 347 493 261 1026 1176 88
B60 51.0 41.3 177 347 327 394 1026 1176 82
F . O BAS ZF3A o2 dule] 9 wiFelA 24(3=)-2W/0S 71FoR I
Table 3 Mix proportions in case of replacing coarse aggregate with bottom ash(for strength and durability)
A% | W/C | sa @91 (kg/m’) SPA AEA
TElws |l w | @ e Tk = sz | @m) | @) Ha
= = HE A=A B/A F2EZA g g
BOOA | 41.8 44.3 145 347 815 0 1026 1176 106
BO5A | 38.9 47.2 135 347 831 40.1 974 1176 106
BI10A | 41.7 49.6 145 347 826 80.2 922 1176 106
o B20A | 432 54.5 150 347 822 159 820 1176 94
B40A | 437 65.0 152 347 823 410 615 1176 88
B60A 45.1 65.0 157 347 823 615 410 1176 71
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Table 4 Characteristics of cement (4) Bottom ash (B/A)
ag | wtcwe | wus 47 (um 2 Q5o] ARE-H bottom ashi SR EEIZESC )
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Table 6 Results of ignition loss test for B/A

T T A =25 AQ B3 AETARE A 87 A 3Hg) v ALELE TFHE%)
Ao 2.0467 1.6766 0.3701 18.08
B:3] A 2.0658 2.0641 0.0017 0.08
CE & 2.0069 1.7582 0.2487 12.39
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Table 7 Results of chemical properties for B/A

3

A1203 SiOz MgO Ca0 KzO Fe203 7 ] E]—

A

&%) | 2314 | 5057 | 112 | 315 | 0.64 | 13.27 | 5.67
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Table 8 Experimental results of freeze and thaw (f,=24MPa, slump=120mm)

T 2 FTEAIZSF (F) | TSR AT%) W4 A5 DF (%) 5 71% (%) H] 3

B0O 180 42 30 3.5

Az B05 180 45 32 3.2
EHL"‘ﬂ B B10 210 53 40 3.8
B20 150 40 25 2.5

B40 180 50 38 44

BO0OA 180 42 30 3.5

o 23 BO5A 210 51 38 3.5
Eﬁ?‘ﬂ A B10A 180 47 36 3.0
B20A 180 45 32 3.0

B40A 180 46 36 3.6
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