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Quantitative Comparison and Combined Optimization of Noise Reduction Effects of Single/Composite Sound

Barriers and Modified Noise—Reducing Pavement for Viaducts
Xudong Li
Shanghai COSCO Shipping Environmental Technology Co.,Ltd.

[Abstract] Traffic noise from urban viaducts features strong persistence, wide coverage and prominent
high—frequency noise, serving as a major source of acoustic environmental pollution in urban residential areas.
Three mainstream noise reduction technologies are widely adopted in current engineering practices, namely
single sound insulation barriers, composite sound absorption and insulation barriers, and noise—reducing
modified pavements. Single measures are plagued by obvious defects including limited noise reduction capacity,
poor adaptability to operating conditions and unbalanced control over high and low frequency noises. To
accurately identify the performance gaps among various mitigation measures, this paper combines field
monitoring and numerical simulation based on real viaduct operating conditions to conduct quantitative
comparative analysis on the three prevailing noise reduction technologies. It systematically investigates the noise
reduction amplitude, spectral adaptability, applicable scenarios and engineering limitations of each measure.
Furthermore, optimized multi—technology combination schemes are developed in accordance with the
propagation law of viaduct traffic noise, and the implementation route of layered noise reduction and
collaborative control is clarified. The research findings can provide quantitative support and engineering
references for technology selection, scheme optimization and efficiency improvement of urban viaduct noise
control projects.
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