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Abstract

With the continuous development of digital technologies, virtual pre-assembly techniques centered on 3D laser scanning, Building
Information Modeling (BIM), and digital twins have emerged. Steel-structure virtual pre-assembly refers to the use of digital methods
to simulate the on-site assembly process of structures, thereby enabling “data to substitute for physical objects” in pre-inspection and
analysis. This approach has gradually become an inevitable trend in the development of the civil engineering industry. This paper
systematically reviews the historical evolution of virtual pre-assembly technologies, analyzes the current status and challenges of
virtual pre-assembly systems, standards and specifications, as well as engineering applications in steel structure projects, and further
outlines the future prospects for the development of this technology.
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