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Analysis of Lifting Operation Methods in Confined Spaces
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Abstract

This paper addresses the challenges of lifting operations in confined spaces, such as large underground facilities and renovation/
expansion projects, highlighting the necessity and value of confined space lifting technology in terms of economic efficiency, safety
assurance, and technological innovation. Through boundary condition analysis, the fundamental roles of geological, hydrological,
and structural factors in formulating lifting plans are emphasized. Key techniques including hydraulic synchronous lifting, hydraulic
self-climbing gantry cranes, and multi-equipment combined lifting methods in complex spaces are discussed, underscoring their
advantages in precision, safety, and adaptability. The study notes that these technologies rely on simulation analysis, system
integration, and detailed project management, and looks forward to the future development of lifting systems toward intelligence,

unmanned operations, and sustainability.
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