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Abstract

This study investigates the effect of curing duration on the properties of one-part alkali-activated slag (O-AAS) con-
crete and compares its performance with that of ordinary Portland cement (OPC) concrete. The specimens were cured
under ambient moist conditions for 1, 7, 28, 56, and 360 days. Following curing, all samples were stored in an environ-
ment with 50% relative humidity for up to 360 days. The experimental program included compressive strength, chlo-
ride ion diffusion coefficient, free shrinkage, and restrained shrinkage tests. Additionally, core samples were extracted
from the center of concrete columns to evaluate compressive strength and chloride ion diffusivity.

The results showed that increasing the ambient moist-curing duration significantly enhanced the performance of
O-AAS concrete compared to OPC. Under unsaturated conditions, insufficient curing led to a reduction of up to 37%
in the 360-day compressive strength of O-AAS concrete. Extending the curing period from 1 to 7 days reduced free
shrinkage by 17.6% and the width of 28-day restrained shrinkage cracks by 60%. Core analysis revealed that inad-
equate curing resulted in the penetration of microcracks into the inner zones of O-AAS concrete, adversely affecting
its mechanical and durability performance. However, increasing the curing duration from 1 to 7 days eliminated the
influence of such internal microcracking. In contrast, OPC core specimens exhibited no significant differences in com-
pressive strength and chloride ion diffusion between 1-day, 7-day, and 360-day curing regimes. Overall, the findings
underscore the critical importance of providing adequate early-age curing for O-AAS concrete to ensure long-term
durability and mechanical performance, especially in unsaturated environments.
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