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Abstract

This article takes a 500kV transmission line project as the research object, and systematically explores the design innovation under
the background of comprehensively promoting mechanized construction. The study first analyzed the adaptability requirements of
mechanized construction for transmission engineering design, and constructed an innovative method system centered on equipment
capability domain, virtual prototype simulation, data-driven feedback, and digital collaborative platform. The effectiveness of this
system in improving design accuracy and construction compatibility has been verified through its application in typical processes
such as basic drilling, tower material hoisting, wire tensioning, and crossing protection. The results indicate that design pre
construction and data-driven management based on mechanized construction can significantly reduce rework rates and safety risks,
optimize equipment configuration and construction pace, achieve information integration between design, construction, and operation
and maintenance, and provide technical support and model reference for high-quality construction of power transmission projects.
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