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Abstract

Due to the weaker properties of recycled aggregates compared to natural aggregates, concretes
containing these materials generally exhibit lower mechanical performance and durability. The
aim of the present study is to investigate the effect of replacing natural aggregates with recycled
aggregates on the mechanical and electrochemical properties of cement mortar. For this purpose,
mortars containing 0, 50, 75, and 100 percent recycled aggregates were prepared and subjected to
compressive strength, half-cell potential, linear polarization resistance, and potentiodynamic
polarization tests. After 28 days of curing, the specimens were exposed to chloride conditions
through eight two-week cycles (one week wet, one week dry). The results indicated that complete
replacement of natural aggregates with recycled aggregates led to a 23-32% reduction in
compressive strength and earlier initiation of reinforcement corrosion (third cycle versus sixth
cycle). In contrast, 50% replacement resulted in only a slight reduction in compressive strength
(about 7% at 90 days and negligible at 28 days), with corrosion initiation observed in the fifth
cycle. Moreover, increasing the proportion of recycled aggregates reduced the quality of the
passive layer and caused approximately an 80% decrease in linear polarization resistance. Overall,
the findings demonstrated that the use of recycled aggregates up to a 50% replacement level has
no significant effect on compressive strength and only a minor influence on electrochemical
properties compared to the mix containing 100% natural aggregates.

Keywords: Recycled Aggregate, Compressive Strength, Reinforcement Corrosion, Half-Cell,
Linear Polarization Resistance, Potentiodynamic Polarization Resistance.
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