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Abstract

In the context of accelerating urbanization, the scale of road and bridge projects continues to expand, placing higher performance
demands on concrete, which is a core building material. During construction, the stability of material properties and the durability
of structures have become key factors affecting project quality. Complex geological conditions, dynamic loads, and environmental
erosion present multi-dimensional challenges to construction techniques. In current engineering practices, the compatibility issues
between traditional construction methods and new materials are becoming increasingly prominent. How to balance structural strength
and crack resistance through technological innovation, control hydration heat effects and shrinkage deformation, has become the core
issue for enhancing the reliability of concrete structures.
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