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ABSTRACT

This study investigated the influence of two mixing designs (using dry
perlite vs. pre-saturated perlite) and five curing methods (water ponding,
wet burlap, burlap + nylon sheet, curing compound, and air curing) on the
compressive strength, flexural strength, and ductility of lightweight
concrete containing perlite aggregates. The primary objective was to
identify optimal methods for enhancing the performance of lightweight
concrete under various operational conditions. In the first mix design, dry
perlite (without pre-saturation) was added, with the necessary water for
saturation added during concrete mixing, whereas in the second mix design,
the perlite was pre-saturated for 24 hours prior to mixing. Compressive
strength was tested using a 200-ton jack, flexural strength was tested with
a 60-ton jack, and ductility was evaluated through stress-strain curve
analysis. The second mixing design (saturated perlite) exhibited higher
compressive and flexural strengths compared to the first design. This
strength increase was attributed to adequate water absorption by the
saturated perlite and more effective cement hydration. Curing with wet
burlap for 7 days provided over 90% of the 28-day strength achieved under
standard curing conditions. Curing with a curing compound and air curing
yielded the lowest strengths. This research demonstrates that combining
suitable materials (saturated perlite) with optimized curing methods
(burlap or burlap + nylon) can produce lightweight concrete with desirable
mechanical performance without the need for complex processes.
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