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Numerical simulation of snow loading on Changsha airport terminal 3
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Abstract: Intensive snowfall causes heavy snow load on the roof of buildings. Meanwhile, complex

migration of snow particles would occur on surface of roof due to wind, which would cause heavier snow

loading on roof than design specification. Changsha airport terminal 3 has a super-large structure with a

very complex shape and large-span roof. In this paper, a numerical simulation was carried out on snow

loading distribution of its roof and the design value was discussed. Migration of snow particles was

simulated by means of Volume of Fluid (VOF) model and volume fractions of both air and snow phase

were obtained. Numerical simulation results showed that snow migration has a significant effect on snow

distribution of multi-level roofs, resulting in uneven snow load distribution. Moreover, snow load envelope

was designed in accordance with the specification and the snow load distribution coefficients of lobby and

corridor were obtained, applicable for further structural design.
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Fig. 1 Schematic diagram of the zoning of the Changsha Airport terminal 3

(a) FEAE (b) A-AFITH

2 KOG T3RMEEAXTEERNRNETERE
Fig. 2 Schematic diagram of the steel grid structure of the hall roof of the Changsha Airport terminal 3
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Fig. 3 Schematic diagram of the steel structure of the corridor roof in area C of the Changsha Airport terminal 3
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Fig. 4 CFD geometry of Changsha new airport terminal Fig. 5 Changsha new airport CFD numerical simulation

calculation basin (in meters)
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Fig. 6 A grid diagram of CFD calculations in Changsha’s new airport terminal
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Fig. 7 The CFD numerical simulation wind angle definition
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Fig. 9 Calculate the distribution of domain snow phase volume fractions
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Fig. 10 Contour map of snow distribution coefficient on terminal roof
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Fig. 11 Local roof snow distribution coefficient distribution calculated according to the code
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Fig. 12 Refers to the distribution of roof snow cover distribution coefficient in the corridor flat roof area
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