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Abstract

In recent years, large-span steel-timber hybrid structures have garnered significant attention and ap-
plication due to their efficiency, aesthetics, and economy. Taking the Guangzhou Nanometer Center Cir-
cular Project as an example, this paper conducts a comprehensive numerical analysis of the construc-
tion process of a large-span spherical reticulated steel-timber hybrid structure and proposes key con-
struction recommendations. Firstly, the MIDAS GEN software is utilized to establish models for the
structure at different levels, as a whole, and with various joint constraints. Subsequently, the impact of
different construction processes on the structure is comprehensively simulated by analyzing combina-
tions of working conditions with and without glass loads, as well as considering the influence of cir-
cumferential tension cables. Finally, an optimal construction scheme is determined based on the actual
site conditions. The research reveals that joint constraint treatment has a significant impact on struc-
tural deformation, with rigid joints being beneficial for deformation control. Circumferential tension
cables effectively prevent deformation under various conditions. Therefore, it is recommended that
tension cables be applied in layers during the construction process, and tension cables should be in-
stalled immediately after the completion of each layer.
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Figure 1. Nano center circle project
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Figure 2. 3D schematic diagram of the shell
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Table 1. Structural materials
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Table 2. Material design indicators and allowable values
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U 5 L BB fn (MPa) 16.7 19.5
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25.1
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Table 3. Density value of main structural components
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Figure 3. The first layer without cable
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Figure 4. The first floor has a lasso model
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Figure 5. The second layer cable free model
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Figure 6. The second floor has a lasso model
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Table 5. Displacement of nodes in the first and second storey structures
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Figure 7. The whole cable free model
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Figure 8. The whole has a lasso model
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Table 6. Node displacement and circumferential deformation of structures under different degrees of constraint release
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Table 7. Node displacement and circumferential deformation of the structure under different bending stiffness conditions
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Table 8. Node displacement and circumferential deformation of structures under different load conditions
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