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HIGH-STRENGTH CONCRETE CONTAINING HIGH VOLUME OF
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ARTICLE INFO: ABSTRACT:

Received September 27, 2019 This research studied the use of ground bottom ash to replace ordinary Portland
Received Revised Form: cement (OPC) at the rates of 35, 50, and 65% by weight of binder to produce
October 31, 2019 high strength concrete. Bottom ash used in this study was sieved through a No.

Accepted: November 1, 2019 50 sieve. After that, it was ground until the particles retained on a No. 325 sieve

less than 1% by weight. W/B ratio of concrete was 0.25 and slump was controlled

at 150-200 mm. Compressive strength, elastic modulus, and heat evolution of

concrete were investigated. The results showed that the replacement of OPC with
ground bottom ash at the rate of 35% by weight of binder had higher compressive
strength than control concrete at 28 days. Moreover, concrete containing ground
bottom ash at 50% by weight of binder had compressive strength more than 55
MPa since 7 days and the compressive strength was increased to 80.9 MPa at 28
day. Therefore, it could be classified as high strength concrete. The elastic
modulus of concrete was increased with the increasing of compressive strength.
Moreover, it was also found that concrete containing ground bottom ash could
reduce heat evolution and extend the time of peak temperature rise in concrete.
The results concluded that ground bottom ash is a good pozzolanic material and
could be used to replace OPC up to 50% by weight of binder to produce high
strength concrete.
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Retained on a No. 325 | Specific
Material

sieve (% by weight) gravity
OPC 11.35 3.14
GBA 0.79 2.87
GBA30-PAN | 0.77 2.85
GBA50-PAN | 0.75 2.86
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Chemical compositions (%) OPC | GBA | FA[T]
Silicon dioxide (SiO,) 209 | 253 | 279
Aluminum oxide (AL,O,) 4.8 12.8 | 144
Ferric oxide (Fe,05) 34 | 220 | 156
Calcium oxide (CaO) 633 | 283 | 279
Sulfur trioxide (SO5) 27 (42 |71
Magnesium oxide (MgQO) 1.3 1.4 |22
Sodium oxide (Na,O) 03 |06 |19
Potassium oxide (K,0) 04 |28 |28
Loss on ignition (LOI) 29 |33 |02
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Mix proportions (kg/m?)
. Slump
Mix -
Fine Coarse
Cement GBA Water SP (%) w/b (mm)
aggregate aggregate
cT 560 - 780 1018 140 0.9 0.25 150
GBA35 364 196 7 1015 140 1.0 0.25 170
GBAS50 280 280 e 1012 140 1.1 0.25 160
GBA65 196 364 770 1008 140 1.2 0.25 180
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Compressive Strength (MPa) - Strength activity index (%)
Mortar w/b Water requirement (%) 7 days 28 days
cT 0.61 100 32.0-100 36.9-100
GBA 0.63 103 29.6-92 37.3-101
GBA30-PAN 0.62 102 30.0-94 38.8-105
GBA50-PAN 0.62 102 32.4-101 41.6-113
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