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This research aimed to utilize calcium carbide residue-fly ash and calcium carbide residue-
rice husk-bark ash mixtures as a cementitious material in concrete and concrete block. The
calcium carbide residue (CR) was'a by-product from acetylene gas production process while
fly ash (FA) and rice husk-bark ash (RHBA) were by-pr_dducts from power plants.

CR, FA and RHBA received from industries were ground by ball mill until the particles
retained on a sieve No. 325 were 2.5+0.5 by weight. A ratio of 30:70 by weight of CR
to FA and a ratio of 50:50 by weight of CR to RHBA were used as a binder to cast
concrete, without Portland cement. Three binder cénfents of concretes of 300, 375, and
450 kg/m® with W/B ratios of 0.65, 0.53, and 0.45, respectively were used in this study.
For fresh concrete, the setting times were investigated. For hardened concrete, the
compressive strength, the elastic modulus, the splitting tensile strength, the water permeability,
and the expansion of concrete due to magnesium sulfate solution were investigated. In addition,
concrete blocks with 100 mm width 200 mm length and 100 mm thick were cast using
compressive strength of 60 ksc to force the concrete in the mould. The compressive strength

and the water absorption of the concrete block were investigated.

The results revealed that CR-fly ash and CR-RHBA concretes had initial and final setting times
much longer than that of control concrete. However, the initial and final setting times of CR-fly
ash and CR-RHBA concretes were decreased with the decreased of W/B ratio. The
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compressive strength development of CR-fly ash and CR-RHBA concretes were similar to
that of the control concrete. The highest compressive strength was obtained from FN450
specimen with the compressive strengths at 28 and 90 days of 284 and 335 ksc, respectively.
The splitting tensile strength tended to increase with the increased of the compressive strength
of concrete. The splitting tensile strengths of CR-fly ash and CR-RHBA concretes were about
12% of the compressive strength. The elastic modulus of CR-fly ash and CR-RHBA
concretes were related to the compressive strength; i.e., the modulus of elasticity of concrete
increased with the increased of the compressive strength. The modulus of elasticity of CR-fly
ash concrete is 16% higher than the predicted by value ACI-318 but is lower than ﬁxepredicted
value about 10% for CR-RHBA concrete.

The CR-fly ash concrete had lower water permeability than that of CR-RHBA concrete and
the water permeability of CR-fly ash and CR-RHBA concrete was reduced when the
compressive strength was higher. The CR-FN concrete had water permeability lower than that
of CR-OF concrete. CR-fly ash concrete had lower expansion than CR-RHBA concrete. The
value of expansion was decreased with the decreased of W/B ratio. The CR-FN concrete had
lower expansion of concrete than CR-OF concrete. When compared with control concrete
(CT300), CR-fly ash congfctes with W/B ratios of 0.53 and 0.45 had lower expansion than
that of the CT300 concrete.

Concrete block obtained from CR-FN mixture gave the compressive strength of 175 ksc with the
water absorption of 65 kg/m® at 28 days and could be used as a bearing block according to the
Thailand Industrial Standard (TIS) No. 59-2516. The concrete block obtained from CR and
unground fly ash mixture gave the compressive strength at 28 days of 125 ksc with the watér
absorption of 77 kg/m® and could be used as a brick wall as specified by TIS 59-2516. Concrete
block made from CR-RHBA did not pass the Thailand Industrial Standard (TIS) No. 592516 due
to low compressive strength. However, it could be used as a hollow load-bearing concrete masonry
unit according o TIS No. 57-2530.





