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Research on Formation Mechanism and Whole—Process Prevention and Control Strategies of
Concrete Cracks
Jianyun Xu
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[Abstract] Concrete cracks are a common technical challenge in the field of civil engineering, with complex
and diverse causes that run through the entire lifecycle of material preparation, structural design, on—site
construction, and service maintenance. Control omissions at any stage may lead to the appearance of cracks and
their expansion over time, thereby affecting structural aesthetics, functionality, safety reserves, and long—term
durability. This paper systematically analyzes the formation mechanisms of typical cracks such as plastic shrinkage
cracks, settlement shrinkage cracks, drying shrinkage cracks, carbonation shrinkage cracks, and condensation
shrinkage cracks. From three dimensions of material optimization, process improvement, and refined
maintenance, a phased and differentiated crack prevention and control system is proposed, providing theoretical
basis and practical guidance for improving the quality of concrete structure engineering.
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