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Abstract

This research aims to study the influence of using Recycled Concrete Aggregate (RCA) in high-calcium
Fly Ash (FA) geopolymer and normal concretes. The use of RCA to replace Normal Coarse Aggregate (NCA)
at the percentage rates of 0, 20, 40, 60, 80, and 100 by weight were studied. The effects of using RCA in
both high-calcium FA geopolymer and normal concretes on setting time, compressive strength, elastic
modulus, and Poisson’s ratio at curing time of 1 day were tested. In this work, the mix proportions of
high-calcium FA geopolymer concrete were based on the previous work. The alkaline solution/binder ratio
of 0.50 and sodium silicate solution/10M sodium hydroxide solution ratio of 1.0 were used. For the normal
concrete, it was based on the ACI 211.1-91 for designing its mix proportion. The test results revealed that
the setting time of high-calcium FA geopolymer and normal concretes tended to decrease with increasing
RCA content. Compressive strength and elastic modulus high-calcium FA geopolymer concrete tended
to increase; however, they tended to decrease in the normal concrete system. While Poisson’s ratio of
both high-calcium FA geopolymer and normal concretes tended to decrease with increasing RCA content
in the mixture. The outcomes correspond to the strain at peak stress values that was increased. From
the test results above, it can be concluded that the RCA can be used as the coarse aggregate for making
concrete, especially in the geopolymer system.

Keywords: Recycled Concrete Aggregate, High-calcium Fly Ash Geopolymer Concrete, Compressive Strength,

Modulus of Elastic, Poisson’s Ratio
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Specific | Fineness Water

Types of Aggregate | Gravity | Modulus | Absorption

(Sy) (FM) (%)
Fine Aggregate (RS) 2.63 2.40 0.80
Coarse Aggregate (CA) | 2.71 6.00 1.72
Recycled Concrete

2.38 5.98 8.96
Aggregate (RCA)
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Chemical Compositions FA (%) PC (%)
SiO, 36.93 20.80
ALO, 18.10 4.70
Fe,0, 11.91 3.40
Cao 21.41 65.30
MgO 2.78 1.50
Na,O 228 0.40
K,0 1.42 0.10
S0, 2.90 2.70
P,0, 0.18 -
TiO, 0.55 -

LOI 1.54 0.90
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