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Abstract : Large-span irregular curved space grid structures are commonly used in the roof structures of public buildings such as
high-speed railway stations and airport terminals. Due to their structural characteristics, they are generally constructed
using lifting methods. However, for ultra-large-area irregular curved space grid structures, due to the diverse
distribution of building shapes and the staggered distribution of lower civil structures, a single lifting method cannot be
used for construction alone. This paper introduces a construction idea of the roof steel structure based on the terminal
5 (T5) project of Xi'an Xianyang International Airport. In response to the large difference in chord height under the
local roof truss, a synchronous rotation lifting technology with equal speed ratio is proposed. This technology
minimizes the structural assembly height through theoretical analysis, completes rotation around a single axis, and
simplifies the operation difficulty of rotation lifting. Based on the actual conditions of the project, this paper introduces
the practical form and design method of the spaced built-up lifting frame without intermediate lacing or battens,

analyzes and compares the influence of different construction forms of the lifting frame, and provides recommended
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types of lifting frame construction. At the same time, a new type of prefabricated lifting beam is proposed and
compared with traditional lifting beams in terms of stress performance and practical value, providing a reference for
the design and construction of steel structure lifting beams in the future.

Keywords: ultra-large-area irregular curved space grid structure; synchronous rotation lifting technology with equal speed ratio;

spaced built-up lifting frame; prefabricated lifting beam
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Fig. 3 Roof construction zonings
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Fig. 13 Schematic diagram of lifting frames
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