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Abstract: Acoustic evaluation of porous asphalt pavements spans material sound absorption, tire—pavement coupling, and
environmental propagation. Absorption coefficients, near-field sound pressure or intensity, and roadside pass-by sound levels
represent distinct physical quantities. Based on measurement object, test scale, and engineering application, this review
examines impedance tube testing, in situ sound absorption testing, tire impact and rolling tests, indoor drum testing, the close-
proximity method (CPX), the on-board sound intensity method (OBSI), the statistical pass-by method (SPB), and the controlled
pass-by method (CPB). These methods are compared in control conditions, frequency characterization, applicability, and major
error sources. Impedance tube testing identifies the frequency-domain relationship between pore structure and sound absorption
but cannot directly represent tire excitation. Indoor rolling tests facilitate mixture screening but are affected by tire
characteristics, speed, and boundary reflections. CPX and OBSI are sensitive to pavement differences, whereas SPB and CPB
better reflect actual resident exposure, although traffic composition and propagation increase variability. A multiscale
evaluation framework using one-third-octave-band data, speed and temperature corrections, repeated measurements, and
reference pavements can improve interpretive consistency between material sound absorption and field noise reduction.
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Fig. 1 Multi-scale evaluation framework for the acoustic performance of porous asphalt pavements
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Fig. 2 Schematic of major laboratory and field acoustic evaluation methods!?
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Table 1 Comparison of principal acoustic evaluation methods for porous asphalt pavements
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Table 2 Combinations of acoustic evaluation methods under different research objectives
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