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A STUDY OF COMPRESSIVE STRENGTH AND CHLORIDE PERMEABILITY OF HIGH STRENGTH CONCRETE USING
PROCESSED BOTTOM ASH PARTLY SUBSTITUTE IN CEMENT AND FINE AGGREGATE
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Abstract

Bottom ash is a by-product from coal power plant like fly ash. However, the utilization of bottom ash in concrete is not
well-known. Therefore, this study focuses on development of bottom ash as a partial replacement of cement and fine
ageregate in high strength concrete. Bottom ash received directly from a power plant was processed by sieving through a sieve
No. 50 and retained on a pan, and then being ground until the retained particles on a sieve No. 325 was less than 1.0% by
weight. The processed bottom ash was used to substitute ordinary Portland cement at 35%, 50% and 65% by weight of
binder. Water to binder ratio was set at 0.25 and superplasticizer was required to maintain the slump of fresh concrete
between 17.5+2.5 cm. Compressive strength, rapid chloride permeability and electrical accelerated steel corrosion were
investigated. The results indicated that the improved bottom ash by sieving and then grinding can be used as a cement
replacement in high strength concrete. The concrete containing the improved bottom ash at 50% by weight of binder had
the highest compressive strength, which were 80.9 and 84.5 MPa at 28 and 90 days respectively, the lowest chloride
permeability and the lowest weight loss due to steel corrosion as compared to other mix proportions at the same testing age.
Additionally, the use of the retained bottom ash (passing a sieve No. 4 and retaining on a sieve No. 50) at 60% by volume to
replace fine aggregate had a slightly negative effect on properties of high strength concrete.

Keywords: Bottom ash, High strength concrete, Chloride permeability, Durability
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Materials Retained on a sieve Specific gravity
No. 325 (%)
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SBA N/A 2.09
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Chemical compositions ~ OPC ~ GBA FA [9]

(%)
Silicon dioxide (SiO,) 20.9 253 279
Aluminum oxide (AL,O3) 4.8 12.8 14.4
Ferric oxide (Fe,O3) 3.4 22.0 15.6
Calcium oxide (CaO) 633 283 279
Sulfur trioxide (SOs3) 2.7 4.2 7.1
Magnesium oxide (MgO) 1.3 1.4 2.2
Sodium oxide (Na,0) 0.3 0.6 1.9
Potassium oxide (K,0) 0.4 2.8 2.8
Loss of ignition (LOI) 2.9 33 0.2
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Mix Proportion (kg/m?)

Slump
Concrete Cement GBA SBA Fine Coarse  Water Sp* W/B )
Aggregate  Aggregate
Control 560 - - 750 990 140 5.04 0.25 15.0
GBA35 364 196 - 745 985 140 5.60 0.25 17.0
GBA50 280 280 - 740 980 140 6.16 0.25 16.0
GBA65 196 364 - 735 975 140 6.72 0.25 18.0
GBA50-SBA60 280 280 362 302 980 140 6.72 0.25 17.0

* SP = Superplasticizer Type F
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