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Effects of Bottom Ash as a Cement Replacement and Internal Curing

on Mechanical and Durability Properties of High Performance Concrete
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Abstract

This article presents the effects of bottom ash as
pozzolanic material to replace Portland cement at high level
and as an internal curing material on mechanical and durability
properties of high performance concrete. Bottom ash was
sieved through a sieve No. 50 and ground to have high fineness
(GBA). Then, it was used to replace OPC at a rate of 70% by
weight of binder (70GBA). In addition, bottom ash passing a
sieve No. 4 and retaining on a sieve No. 50 (SBA) was used as a
fine aggregate replacement at rates of 25, 50 and 75% by
volume of the fine aggregate in order to use as internal curing
material in concrete under the different curing conditions
i.e, curing in water and air. Slump flow, slump flow time at 50
cm (Tsp), compressive strength, modulus of elasticity, heat
evolution, and chloride diffusion of high performance concrete
were investigated. The results showed that the slump flow of
concrete was decreased and Ts, was increased with the
increased of SBA. High performance concrete containing 70%
of GBA and 50% of SBA had the compressive strength similar to
that of the control concrete at all testing ages. The elastic
modulus was decreased with the increased of SBA, while the
chloride diffusion coefficient and chloride penetration of
concrete were increased with the increased of SBA. The use of
SBA at 50% and 75 % of the SBA could reduced the heat
evolution of high performance concrete by 5% and 15%,

respectively that compared to the control concrete.
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Materials OPC GBA
Retained on a No. 325 sieve
11.35 0.45
(% by weight)
Specific Gravity 3.15 2.65
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Chemical Compositions (%) OPC GBA
Silicon dioxide (SiO,) 20.9 63.2
Aluminium oxide (AL,O5) a8 24.4
Ferric oxide (Fe,0s) 34 73
Calcium oxide (CaO) 63.3 23
Sulfur trioxide (SO,) 2.7 0.1
Magnesium oxide (MgO) 1.3 0.8
Sodium oxide (Na,O) 0.3 0.4
Potassium oxide (K,0) 0.4 L3
Loss on ignition (LOI) 29 0.2
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Slump Flow (cm)
Flow time at 50 cm
(second)
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Mix Proportions (kg/m?)
SP Slump Flow Tso
Mix
(% of binder) (cm) (second)
Cement GBA SBA Fine agg. | Coarse ags. Water

70GBA 180 420 0 905 720 162 1.0 76.5 10
TOGBA25SBA - AC 180 420 110 735 720 162 1.1 70.0 10
TOGBA50SBA - AC 180 420 220 565 720 162 1.3 68.0 11
TOGBAT5SBA - AC 180 420 325 395 720 162 1.6 66.0 12
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