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Compressive Strength and Water Permeability of Concrete Made from Calcium Carbide Residue and

Fly Ash as a Cementitious Material
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Abstract

The objective of this research is to study concrete from a new
binder, calcium carbide residue - fly ash mixtures. The
ground calcium carbide residue (CR) was mixed with ground
fly ash (FN) at a ratio of CR:FN of 30:70 by weight and
Portland cement type I was used as a strength accelerator.

Setting times, compressive strength, modulus of elasticity,

and water permeability of the concretes were determined and

compared with conventional concrete (concrete made from
Portland cement type I). The test results indicated that CR-FN
concretes had longer in both initial and final setting times
than that of conventional concrete. However, the setting time
of concretes was the same as that of conventional concretes
when 10% of Portland cement was added in the mixtures. For
the compressive strength of CR-FN concretes, it was found
that the higher was cement content in the mixture, the greater
was the compressive strength of CR-FN concrete. The
modulus of elasticity of CR-FN concretes ranged from
2.77x10" to 3.83x10° ksc and was higher as the increased of
the compressive strength. Finally, CR-FN concretes had the
most coefficient of water permeability lower than that of
conventional concrete when the compressive strengths of

both concretes were approximately the same.
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Physical Properties CR FN  Cement Chemical Compositions (%) CR FN Cement
Specific Gravity 241 239 3.15 Silicon Dioxide (SiO,) 43 47.8 20.9
Retained on a Sieve No. 325 (%) 2.3 2.6  N/A Aluminium Oxide (ALO,) 04 177 4.8
Median Particle Size, d (um) 4.4 5.4 14.7 Iron Oxide (Fe,0,) 0.9 6.2 3.4

N/A = Not Applied. Calcium Oxide (CaO) 56.5 21.9 65.4
Magnesium Oxide (MgO) 1.7 1.3 1.3
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CFC00 0.45 11:40 29:40
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CON  0.70 4:42 7:24
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