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[Abstract] Mass concrete structures, due to their large volume, high cement content, and concentrated heat
release from hydration, are highly susceptible to thermal cracking during construction caused by excessive
temperature differentials between the core and the surface. These cracks can significantly compromise structural
integrity, durability, and waterproofing. Taking the construction of large—volume concrete for the foundations
and walls of multiple sizable water tanks in the Putian Second Water Plant Relocation Project as a case study,
this paper provides a detailed exposition of a comprehensive technical system for crack prevention and control.
This integrated system encompasses optimized mix design, strict raw material management, layered and
segmented placement techniques, precise vibration, systematic curing for temperature and moisture retention,
and full-process dynamic temperature monitoring. The project results confirm that through scientific
construction planning, stringent process control, and data—driven monitoring, key parameters—including the
maximum internal temperature, the core—to—surface temperature difference, and the cooling rate—can be
effectively maintained within code—specified limits. This approach successfully prevents the formation of
thermal cracks, thereby ensuring the quality and structural safety of the completed work.
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