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Optimization of Vibration Compaction Parameters and Field Testing for Asphalt Surface
Courses
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Abstract: The compaction quality of asphalt surface courses is a critical factor determining pavement performance,
durability, and lifecycle cost. Vibration compaction, currently the mainstream technique in high-grade highway asphalt
pavement construction, relies heavily on the scientific setting of parameters and effective field validation, both of which
directly affect project success or failure. Traditional vibration compaction practices have long relied on experience
to determine key parameters such as amplitude, frequency, roller speed, and number of passes, without sufficient
consideration of the coupled effects of asphalt mixture rheology, roller dynamics, and environmental conditions. This
often leads to problems such as aggregate crushing and asphalt bleed due to over-compaction, or excessive voids and
water infiltration due to under-compaction—factors contributing significantly to early rutting, water damage, and fatigue
cracking. With rapid advancements in intelligent construction and continuous compaction control technologies, dynamic
parameter optimization based on multi-source sensing data and refined field testing validation have become essential
pathways to improve compaction quality. This paper systematically reviews the theoretical evolution, technical methods,
and current status of field testing validation systems for optimizing vibration compaction parameters in asphalt surface
courses.
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