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Abstract: The main body of 15 000-seat tennis courts at the Wuhan Optics Valley International Tennis Center is reinforced
concrete frame, and its upper part is a retractable steel roof which is made up of primary and secondary trusses, grid
frames, retractable steel trusses and peripheral cyclones. This structure has the characteristics of complex
architectural design, diverse steel structure systems, and the need for high-altitude installation. In the view of diverse
structural systems and construction difficulties, this paper uses the finite element analysis software Midas Gen to
simulate and analyze the installation and unloading process of the steel structure roof. The results show that maximum
stress may occur during the installation or unloading of components. During simulating analysis, the installation and
unloading sequence of steel components should be considered to ensure that structural deformation, deflection, and
stress changes of members are within a reasonable range, thereby meeting construction safety requirements.
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Fig. 2 Fixed steel roof plan(unit:mm)
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Fig.3 Roof section diagram (unit: mm)
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Fig.4 Number diagram of trusses and grid structures
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Fig. 5 Layout diagram of tower number
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Fig. 6 Layout diagram of tower support number
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Fig. 7 Elevation view after installation of the movable roof
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Fig.8 Layout diagram of cyclone tower number
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Fig.9 Elevation view after installation of steel cyclone

components
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Fig. 10 Finite element model of steel roof
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Table 1 Simulation analysis results of the installation processes
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Table 2 Replace section positions and dimensions
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Fig. 11 Structural stress and deformation after

installation
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Table 3 Simulation analysis results of the unloading processes
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Fig. 12 Structural stress and deformation after

unloading
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Fig. 13 Layout plan of support frame(unit: mm)
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