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Abstract
Large-span roof structures have become one of the primary forms of building
structures, while retractable roof structures represent a structural configuration
that has recently emerged. Research on large-span retractable roofs through
numerical simulation in China remains in its infancy. This study established
roof models under four different opening/closing configurations and analyzed
the wind pressure characteristics on roof surfaces under varying opening/closing
states, wind direction angles, and wind speeds. For the fully opened roof con-
dition, zoning was performed and zonal shape coefficients were calculated, pro-
viding reasonable recommended values for the zones to serve as an effective ref-
erence for future practical engineering applications. The research demonstrates
that wind direction angle significantly influences the distribution of wind pres-
sure on the roof surface, with the 30° and 60° wind direction angles exhibiting
particularly pronounced effects on the distribution of wind pressure coefficients.
The opening/closing state of the roof also notably affects the wind pressure
distribution, though it has minimal impact on the magnitude of wind pressure
coefficient values.
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