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Study on wind-driven rain pressure distribution characteristics

of large span cantilever roof
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Abstract: Currently long-span cantilever roof design usually ignores wind-driven rain pressure distribution
characteristics of structure, which is one of the most important causes for the destruction of this type of structure.
Pressure distribution on the surface of long-span cantilever structure under co-action of wind and rain is studied.
Euler-Euler multiphase flow model is employed to overcome the disadvantage of only getting physical relative value
by Euler-Lagrange of multiphase flow model. The average wind-driven rain pressure on the top surface of cantilever
roof with different wind speed and wind rainfall intensity is studied, and is compared with wind pressure coefficients
under wind loading. Limit coefficients on the top and bottom surface of roof under co-action of wind and rain are
calculated. Wind-driven rain pressure distribution characteristics on the surface of long-span cantilever structure are
summarized. The results show that the pressure of cantilever roof increase under combined loads of wind and rain
increases 1. 1 to 2. 18 times compared with that under sole wind loading. The pressure increases 1. 07 to 1. 24 times
at limit rain storm compared with that of medium rain storm. Safety index is suggested to increase appropriately in

the wind-driven rain design of long-span cantilever roof.
Key words:long-span cantilever roof; wind-driven rain; Euler- Euler of multiphase flow model; pressure distribu-

tion characteristics
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