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Abstract

247110
This research is the study of environmental-friendly concrete. The concrete consisted of both recycled
fine and coarse aggregates, and a concrete binder, which was either the blend of calcium carbide residue
and ground risk husk-bark ash (CR-RHBA) with 50 percent-CR and 50 percent-RHBA by weight of
binder or the blend of calcium carbide residue and ground palm oil fuel ash (CR-POFA) with 40
percent-CR and 60 percent-POFA by weight of binder. Portland cement type I was introduced to the
concrete mixtures at the replacement rates of 0, 10, and 20 percent by weight of binder to accelerate the
compressive strength of concrete. The concrete mixtures were designed to have the binder content of
450 kg/m3 with the water to binder (W/B) ratio of 0.40. Concrete properties, which are compressive
strength, water permeability coefficient, and chloride migration coefficient, were investigated and

compared to those of the control concrete with a Portland cement type I of 300 kg/m3 binder.

It was found that, without Portland cement, the concrete with CR-RHBA or CR-POFA binders in the
mixtures provided the compressive strength approximately 190 kg/cm2 at 28 days. However, when
Portland cement at 20 percent by weight of binder was introduced into the mixture, the 28-day

compressive strengths could be improved to between 206 and 344 kg/cmz. Their water permeability



247110

coefficients at 28 days could be reduced to between 1.90x10™ and 3.10x10™" m/s or between 0.09 and
0.15 times of the control concrete. Their chloride migration coefficients at 28 days ranged from

1.84x10" t0 2.31x10™ m’/s or only 0.07 to 0.09 times of the control concrete.

Keywords : Calcium Carbide Residue / Rice Husk-Bark Ash / Palm Oil Fuel Ash / Recycled Coarse
Aggregate and Fine Aggregate / Compressive Strength / Water Permeability / Chloride

Migration
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