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Research on Installation and Support System Conversion
Technology for Complex Cantilever Steel Structures

CAO Jianfeng
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Abstract: To address the challenges posed by multiple large-span, cantilevered steel structures
distributed across various locations in a comprehensive service building project-which resulted in complex
lifting operations and intricate structural forces-a refined construction process simulation technique was
introduced. Utilizing Midas Gen finite element software, in-depth studies were conducted on the lifting
sequence, temporary support jig framework design, and support removal procedures to ensure
construction safety and quality. Tower crane standard sections were employed as temporary support
formwork in accordance with the characteristics of the cantilevered area. The pre-lifting camber values
and hoisting parameters for steel components were determined through simulation analysis. The timing
relationship between concrete slab pouring and temporary support removal was critically analyzed to
establish an optimal schedule for support removal. Results indicate that adopting an “inside-to-outside”
staged transfer sequence-prioritizing removal of inner supports followed by gradual, phased removal of
outer supports after internal forces have stabilized-can effectively control structural deflection. This
approach ensures a safe and stable transition of the structural system.
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Fig.1 Location of cantilevered area of steel structure
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Fig.2 Steel structure hoisting partition in

overground area
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Fig.3 Large section and span steel beam
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Fig.4 Temporary support bracket position
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Fig. 6 Pre-cambering of steel components
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Fig.7 Combined deformation value of the tire frame

after concrete pouring( unit: mm)
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Fig.8 Combined deformation value of the non-frame

after concrete pouring(unit:mm)
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Fig. 5 Simulation analysis of construction process
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Fig.9 Position and number of temporary

support frame
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