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Utilization of ground bottom ash in high performance concrete
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Abtract

This research is to study the utilization of ground bottom ash
in high performance concrete. Control concrete was designed
the compressive strength at 28 days of 700 ksc. Portland
cement was replaced by ground bottom ash at the rate of 0,
20, 40 and 60% by weight. The experimental results showed
that the increasing of ground bottom ash in high performance

concrete had a little effect on the reducing of workability and

compressive strength of concrete at early ages. At 20% and
40% of replacement, the ground bottom ash concrete could
develop the compressive strength higher than that of the
control concrete at the ages of 90 days. The durability of
ground bottom ash concrete on chloride and sulfate had tend
to increase with the replacement of ground bottom ash up to
40% by weight and reduced as the increase of replacement up
to 60% by weight. From the result, it was concluded that
ground bottom ash could be used to improve the properties of

high performance concrete.
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Chemical composition (%) OPC GB
Sio, 20.62 48.12
AlO, 5.22 23.47
Fe,0, 3.10 10.55
CaO 65.00 11.65
S0, 2.70 176
LOI 1.13 4.02
Specific gravity 3.14 2.82
Blaine fineness (cmz/g) 3,270 6,350
Median particle size (micron) 13.0 7.0
Retained on sieve No. 325 (%) 10.8 3.4
GB = Ground Bottom Ash
OPC = Ordinary Portland Cement
9'”51\1‘?; 2 ﬂmﬁuﬂﬁﬂ?ﬂﬂ?ﬂﬂ1wmﬂﬂﬂﬂﬁﬁ'ﬂu
Coarse Fine
Sample
aggregate aggregate
Bulk specific gravity (SSD) 2.65 2.62
Bulk specific gravity (OD) 2.64 2.61
Water absorption (%) 0.79 1.37
Maximum size (mm) 12.7 4.75
Fineness modulus 6.32 2.76
Bulk Unit Weight (kg/m’) 1,573 -
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Mix proportion (kg/mB) CcC GB20 | GB40 | GB60
Portland cement 550 440 330 220
Ground bottom ash - 110 220 330
Water 187.0 | 186.6 | 186.0 | 185.5
Sand 940 934 927 921
Stone 700 695 691 686
Superplasticizer (F) 6.9 7.6 8.9 9.8
Water-reducing and 1.2 1.2 1.2 1.2
retarding admixture (D)

CC = Control Concrete
GB = Ground Bottom Ash Concrete

20, 40, 60 = Percent Replacement of Ground Bottom Ash
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Mix
(mm) flow (mm) | (H,/H)) | weight(%)
CcC 265 670 0.91 2.03
GB20 260 665 0.87 3.69
GB40 260 660 0.85 2.43
GB60 255 660 0.83 3.03
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CcC 62.4 335 0 0 19
GB20 | 56.2 27.3 6.2 18.5 23
GB40 | 49.7 20.8 12.7 37.9 26
GB60 | 42.8 13.9 19.6 58.5 31
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Compressive strength (ksc)

Sulfate Water
' . . Sulfate/Water

Mix immersion curing
28-D | 90-D | 28-D | 90-D | 28-D | 90-D
cC 711 720 719 728 | 098 | 0.99
GB20 688 748 695 751 0.98 1.00
GB40 | 640 728 625 731 1.02 | 1.00
GB60 | 483 569 469 574 | 1.02 | 0.99
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