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Abstract

In the process of road and bridge design and construction, crack problems are common and complex, which affect the stability
and safety of structures. This paper discusses the multiple dimensions of crack formation: design factors, construction process,
environmental and external forces, and crack detection and prevention strategies. Neglecting load assessment or material properties
during the design phase may lead to inherent defects, improper operation during the construction phase such as incorrect concrete
pouring speed and method can also cause cracks, and environmental factors such as temperature changes and vehicle overloading
may also induce cracks. In view of these problems, this paper not only analyzes the causes, but also proposes systematic prevention
and control measures, such as the use of high-quality materials, improved construction technology, regular maintenance and the use
of advanced crack detection technology, so as to strengthen the comprehensive and scientific design and construction management of
bridges.
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