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Research on aerodynamic noise suppression of high—speed railway sound barriers based on wind-sound coupling effects

Hao Ming
Beijing Railway Center for Disease Prevention and Control, Beijing, China

[Abstract] The rapid development of high—speed railways has improved transportation efficiency while also causing
significant environmental noise pollution. Among these issues, aerodynamic noise from sound barriers has become a
major factor affecting the quality of life for residents along the railway lines. This paper uses wind-sound coupling
as its theoretical basis to explore the generation mechanism, propagation characteristics, and suppression methods
of aerodynamic noise from high-speed railway sound barriers. By analyzing the interaction mechanisms between wind
loads and acoustic performance, this study proposes technical approaches such as optimizing the structural design,
material selection, and surface treatment of sound barriers to achieve effective suppression of aerodynamic noise
The research indicates that amulti-physics field analysis method incorporating wind—sound coupling effects can provide
a scientific basis for noise reduction design of high-speed railway sound barriers, demonstrating significant
engineering application value.
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