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Abstract

In response to the technical complexity and high risks associated with constructing multi-span bolted spherical grid structures in
large industrial buildings in coastal areas, this study systematically investigates the key technologies and management systems of the
“segmented hoisting + high-altitude bulk loading” combined construction scheme, using the segmented fabrication workshop project
at the Qidong Huisheng Offshore Engineering Equipment Base as a case study. The grid structure in this project has a maximum
span of 50m and a single hoisting weight exceeding 93t, making it a high-risk sub-project of considerable scale. The research covers
refined simulation and command systems for multi-machine coordinated lifting, a high-altitude bulk loading operation system based
on dynamic turnover of temporary supports, and BIM-based digital auxiliary management throughout the process. Practical results
demonstrate that establishing a technical support system predicated on precise calculations, a safety management system centered
on risk classification and control, and a dynamic adjustment mechanism successfully achieved safe, high-quality, and efficient
construction of individual factory buildings. These findings provide systematic technical and management references for similar
complex spatial steel structure projects.
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