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Abstract

This research investigates the possibility of using two types of
construction waste including thermostone blocks and ceramic tiles, as
a partial replacement for sand in foam concrete. Three volume-
replacement rates of sand with each waste type were used (25, 50, and
75%). Results show that increasing the amount of fine thermostone
aggregate enhances the hardened density, pulse velocity, mechanical
strengths (compressive, splitting tensile, and flexural strengths),
coefficient of thermal conductivity, and decreases the water
absorption of foam concrete. The physical action of the fine
thermostone aggregate, in addition to its porous nature, which makes
it an internal curing medium, aids in enhancing the pore structure and
intensifying the interfacial transition zone (ITZ). Similar tendency to
foam concretes with ceramic aggregate in terms of improved
properties based on their physical (filling role) and chemical
(pozzolanic role) effects. When the sand was replaced by 25, 50, and
75% of each of thermostone aggregate and ceramic aggregate, the
compressive strengths tended to increase to 3.81, 8.1, 15.3 MPa, and
3.85, 5.4, 8.4 MPa, respectively, compared to the reference foam
concrete mixture of 3.08 MPa at 90 days.

Polypropylene and glass fibers were added separately at a rate of
0.75 kg/m® to the foam concrete mixtures with 25% of thermostone
aggregate and ceramic aggregate, which had the lowest thermal
conductivity coefficients. Glass fibers have a more significant effect
than polypropylene fibers on the mechanical characteristics of foam
concrete. The percentages of increase in the compressive strength of
the mixtures containing thermostone aggregate and ceramic aggregate
reached 39.5% and 63.9%, respectively, compared to plain foam

concrete mixtures.
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