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Abstract

Variations in the mechanical properties and energy characteristics of self-consolidating concrete (SCC) under different wet-dry cycles
are of significant research interest. This study employs Grey Relational Analysis (GRA) to systematically examine changes in the
static elastic modulus and energy parameters of SCC across multiple wet-dry cycles (0, 20, 40, and 60 cycles). The results indicate
that with an increasing number of cycles, both the elastic modulus and failure energy density of SCC rise. Additionally, as cycles
progress, the energy storage coefficient increases, the loss factor decreases, and the dissipation factor grows. Among all factors,
failure energy density under different wet-dry cycles exhibits the strongest correlation with peak stress, whereas its correlation with
peak displacement is relatively weak.
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