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Abstract : With the development of modern civil engineering structures towards large spans, high floors and
heavy loads, traditional structural steels have gradually exposed performance bottlenecks in terms of
strength, toughness, weldability and durability. This paper conducts a systematic study on the application
of high—performance steels (such as yield platform steel, high—strength weathering steel, etc.) in civil
engineering. Firstly, it explores the paths to improve their performance from the perspectives of material
microstructure mechanism and metallurgical process. Secondly, it analyzes their engineering performance
in Bridges, high-rise buildings and seismic structures in combination with actual engineering cases. By
constructing a mechanical property evaluation model, conducting stress—strain simulation and comparative
experiments, the results show that high—performance steel outperforms traditional Q235/Q345 steel in
terms of load-bearing capacity, ductility and corrosion resistance. The yield strength is increased by
approximately 30%, and the ultimate strength can be enhanced by up to 40%. This paper also analyzes the
mechanical response curves of different steels based on Python visualization tools, providing data support
for material selection in design. Research shows that high—performance steel has significant advantages
in enhancing structural safety and service life. In the future, more attention should be paid to its cost—benefit
assessment and the improvement of the standard system.

Keywords : high-performance steel; civil engineering; yield to the platform; corrosion resistance; structural
optimization; mechanics of materials
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