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The efficiency factor and optimum usage of ground bottom ash in concrete
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Abstract

This research was to study the efficiency factor and optimum
usage of ground bottom ash in concrete. Concretes were
designed water — binder ratio at 0.48, 0.62, and 0.80. Ground
bottom ash with median particle size of 6.3 Llm was used to
replace Portland cement at the rate of 10, 20, 30, 40, and 50%
by weight of binder. Compressive strengths of concrete were

test at the age of 7, 28, and 180 days to determine the

efficiency factor of ground bottom ash by Papadakis equation
while the maximum compressive strength showed the
optimum usage of ground bottom ash in concrete. From the
result, it was found that the efficiency factor of ground
bottom ash decrease with increasing water to binder ratio and
percentage replacement. The efficiency factor ranged from
1.75 — 0.54, 1.86 — 0.62, and 2.12 — 0.69, for the ages of 7,
28, and 180 day, respectively. The optimum usage of ground
bottom ash which gave the maximum compressive strength at
180 days is cement replacement at 28% by weight for water —

binder ratio at the rate of 0.48.
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Portland Ground
Type
cement Bottom ash
Chemical composition (%)
SiO, 20.62 46.02
ALO, 5.22 2231
Fe,0, 3.10 10.64
CaO 65.00 11.48
MgO 0.91 3.47
K,0 0.07 3.47
Na,0 0.50 0.07
Mn,0, 0.76 0.07
o} 2.70 1.52
LOI 1.13 2.72
Specific gravity 3.14 2.82
Retained on Sieve No. 325 (%) 12.5 4.9
Blaine fineness (cmz/g) 3240 6355
Median particle Size (micron) 13.0 6.3
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' . , Compressive strength (ksc) - Percentage
Mix proportion (kg/m’) Slump
Concrete Compressive strength (%)
(cm)
Water | Cement GB Sand | Stone 7-day 28-day 180-day

CC-0.48 195 406 0 667 1024 12.0 344 - (100) 447 - (100) 577 - (100)
10GB-0.48 195 365 41 664 1020 11.5 370 - (108) 486 - (109) 642-(111)
20GB-0.48 195 325 81 662 1016 12.0 351-(102) 476 - (106) 649 - (113)
30GB-0.48 195 284 122 659 1012 11.0 346 - (101) 459 - (103) 642 - (111)
40GB-0.48 195 244 162 656 1008 10.5 320-(93) 433 -(97) 586 -(102)
50GB-0.48 195 203 203 654 1004 12.0 275 - (80) 381 -(85) 532-(92)

CC-0.62 195 315 0 740 1024 11.0 274 - (100) 360 - (100) 449 - (100)
10GB-0.62 195 284 32 738 1021 10.5 282 -(103) 378 - (105) 492 - (110)
20GB-0.62 195 252 63 736 1018 10.0 275 - (100) 367-(102) 480 - (107)
30GB-0.62 195 221 95 733 1015 12.0 270 - (99) 363 - (101) 471 - (105)
40GB-0.62 195 189 126 731 1012 12.0 250 - (91) 337-(94) 440 - (98)
50GB-0.62 195 158 158 729 1009 11.5 215-(78) 296 - (82) 385-(86)

CC-0.80 195 244 0 798 1024 10.5 163 - (100) 246 - (100) 312 - (100)
10GB-0.80 195 220 24 796 1022 11.5 165 - (101) 257 - (104) 334 -(107)
20GB-0.80 195 195 49 794 1020 10.0 160 - (98) 246 - (100) 324 - (104)
30GB-0.80 195 171 73 793 1017 11.0 165 - (101) 250 - (102) 322-(103)
40GB-0.80 195 146 98 791 1016 10.5 143 - (88) 224 -(91) 295 - (95)
50GB-0.80 195 122 122 790 1013 10.0 125-(77) 199 - (81) 263 - (84)
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