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A mesoscopic study on drying shrinkage cracking in concrete based

on the phase-field model
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Abstract: A hygro-mechanical-phase-field coupling model applicable to simulating mesoscopic drying shrinkage
cracking in concrete is developed based on a random aggregate model and a phase-field model. The model
incorporates shrinkage strains induced by humidity variations and the effect of crack evolution on moisture
diffusion. Based on the proposed multi-physics coupling model, the influences of ambient relative humidity,
humidity exchange coefficient, and humidity shrinkage coefficient on mesoscopic drying shrinkage cracking in
concrete are quantitatively analyzed. The results indicate that reducing the humidity shrinkage coefficient and
adopting moisture retention measures can significantly mitigate the formation of surface cracks. The research
findings can provide a theoretical basis for the prevention and control of drying shrinkage cracks in hydraulic
concrete structures such as cofferdams in the South-to-North Water Diversion Project.
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