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PERFORMANCE EVALUATION OF WIND BARRIERS WITH VARYING POROSITY

ON BRIDGE DECK USING COMPUTATIONAL FLUID DYNAMICS
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ABSTRACT
This study evaluates the performance of wind barriers in reducing wind speeds across a bridge cross-section using Computational
Fluid Dynamics (CFD) simulations. The investigation compares the aerodynamic effects of wind barriers with porosity levels of
23% and 54%, respectively. The findings indicate that the bare bridge section, without wind barriers, poses the greatest risk
because the airflow directly strikes the traffic surface. Installing 23%-porosity wind barriers on both sides provides the most
effective wind shielding, creating a low-velocity zone that covers the entire width of the traffic area. When porosity increases to
54%, wind speed over the bridge deck rises in proportion to the open area, significantly reducing the shielding efficiency.
Furthermore, the analysis of installation positioning shows that placing a barrier on the windward side alone can achieve wind

speed reductions comparable to those of a double-sided installation. Conversely, installing a barrier solely on the leeward side
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fails to decelerate the airflow over the traffic surface. In conclusion, wind barriers with 23% porosity reduced wind speed by 65—
92% at a height of 2.53 m above the road surface. Therefore, considering the prevailing wind direction is a critical factor in
designing efficient wind protection systems for bridge structures.

KEYWORDS: computational fluid dynamics; wind barrier; wind speed reduction on bridge deck
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