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Abstract

Against the backdrop of China’s ongoing urbanization, suburban railways have entered a phase of rapid development as vital
transportation links connecting urban centers with surrounding towns and satellite cities. Elevated laying methods, characterized
by minimal land occupation, cost-effectiveness, and flexible routing, have gained widespread adoption. However, vibration and
noise pollution generated by train operations on elevated lines have become increasingly prominent, posing significant challenges
to route planning, construction, and operation while adversely affecting residents’ quality of life and social harmony. This study
systematically analyzes the mechanisms, propagation characteristics, and environmental impacts of vibration and noise in suburban
railway elevated lines. Adopting a comprehensive governance approach focusing on “source control, transmission path interruption,
and protected point protection,” it explores multi-level strategies for vibration and noise reduction. These include vehicle technology
optimization, track structure innovation, bridge design improvements, application of sound barriers and soundproof windows, as well
as planning and management measures. The research establishes a multi-tiered, end-to-end technical system for vibration and noise
reduction, providing technologically advanced and economically viable solutions to support the green, low-carbon, and high-quality
development of suburban railways.
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