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ABSTRACT

The objective of this research was to study the utilization of bituminous fly ash to replace
cement in producing hollow concrete block. The ratio of cement to limestone crushing rock were 1 : 5
(by weight). The replacement of cement by bituminous fly ash was assigned to be 0%, 20%, 40%, 50%,
60% and 70%. Samples were measured for compressive strength at 3, 7 and 14 days for appropriate
curing time. Water absorption, thermal conductivity and leaching of heavy metal from hollow concrete
block were measured to select suitable bituminous fly ash proportion. Finally, the unit cost of hollow
concrete block was analyzed.

It was found that the compressive strength in all curing times decreased (P-value<0.05)
when bituminous fly ash proportion increased. The appropriate curing time was selected at 7 days, since
at this point the compressive strength value of hollow concrete block was within the requirement of
safety factor. The water absorption was increased (P-value<0.001) when bituminous fly ash proportion
increased. The thermal conductivity was decreased (P-value<0.001) when bituminous fly ash proportion
increased. The leaching of heavy metal, when tested for nickel, was increased (P-value=0.01) when
bituminous fly ash proportion increased.

The suitable replacement of cement by bituminous fly ash was 70% (by weight), since the
greatest volume of Portland cement could be reduced. The hollow concrete block properties were
within the requirement of standard TIS 58-2533. It has compressive strength of 45 kg/cm? and water
absorption of 14.5%. Also, the leaching of heavy metal, parameters tested, was acceptable within the
standard in the Annoucement of Industry Ministry (B.E. 2548). Finally, the unit costs of hollow
concrete block were reduced 0.23 baht/piece when compared to the cost of general hollow concrete
block.
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