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Lightweight Design Approaches and Durability Enhancement
Strategies for Steel Structure Buildings
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Abstract

The development of steel structures needs to balance lightweight design and durability. There are three paths for lightweight
design: optimizing structural systems and topological configurations to balance mechanical performance with material usage;
selecting high-performance lightweight materials to enhance mechanical performance and achieve weight reduction; and innovating
connection technologies and construction processes to reduce additional structural weight and construction losses. Strategies to
improve durability include optimizing steel selection and surface treatment processes to enhance material corrosion resistance;
refining structural design details to reduce stress concentration and corrosion risk; and strengthening construction management and
maintenance to ensure the long-term stable operation of the structure.
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