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Abstract Numerical simulations were conducted to analyse the wind pressure on the canopy surface under
the most unfavourable wind direction angle using the SST k- turbulence model. The effects of installing
barriers, train presence and shape variations on wind pressure of the canopy were systematically examined,
and the underlying mechanisms were explained through the time-averaged flow field characteristics. The
canopy surface was divided into different regions based on the wind pressure distribution and the
corresponding shape coefficients were provided. The results indicate that the upstream canopy experiences the
highest wind load, while downstream canopies are subjected to lower loads due to shielding effects. The
canopy surface is predominantly subjected to negative wind pressure and a localized ‘suction on top and thrust
from below’ pattern is observed at the windward leading edge of the upstream canopy. Both the installation of
barriers and presence of the train significantly alter the surrounding flow field distribution, leading to an
increase in negative wind pressure on the canopy, but the mechanisms are different. The increase in canopy
slope leads to the stronger wind pressure on its upper surface. The reduction in canopy width leads to the

increased negative pressure at the trailing edge, but has a little impact on the overall wind load. The findings
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of this study provide valuable references for the wind-resistant design of high-speed railway platform canopies.

Keywords wind load, platform canopy, numerical simulation, shape coefficient, wind-resistant design
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Fig.1 Wind-induced damage of a platform canopy at a

high-speed railway station
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Fig.2 The platform canopy model and computational domain
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the CFD simulation results
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Fig.8 Mean wind pressure coefficients on the canopy

surface and time-averaged flow field contour (Case 3)
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Fig.9 Mean wind pressure coefficients on the canopy

surface and time-averaged flow field contour (Case 4)
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