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Abstract

As the main building material in the modern building industry, the crack resistance of concrete has a key impact on the safety and stability
of the structure. This study presents a new method for assessing concrete crack resistance and discusses its effect in practical engineering
applications. First of all, through the analysis of the causes and mechanism of concrete cracks, a variety of key parameters affecting
the development of cracks are selected. Secondly, based on the experimental data and the existing evaluation system, a comprehensive
performance index is constructed for the quantification evaluation of concrete crack resistance. Furthermore, mathematical modeling and
optimization algorithm are used to optimize the evaluation system and verify the effectiveness of the method. Finally, the new method is
applied to many concrete engineering cases, including concrete beam, column, plate and other structural systems, and the differences and
advantages of old and new evaluation methods in practical application are compared and analyzed.
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