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Microsurfacing Construction Control and Durability Performance Research in Daily
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Abstract: As China's highway network fully enters the "construction and maintenance equally emphasized" phase
of existing infrastructure, preventive maintenance of asphalt pavements has become a core strategy to ensure service
levels, extend service life, and reduce lifecycle costs. Microsurfacing, as an efficient, economical, and environmentally
friendly thin-layer overlay technology, has been widely applied in routine maintenance due to its excellent skid
resistance, waterproofing, crack sealing, and surface smoothness restoration capabilities. However, engineering practice
shows significant variations in actual performance, with frequent issues such as early delamination, oil bleeding,
cracking, and insufficient durability. The root causes lie in inadequate construction control precision and insufficient
understanding of the evolution mechanisms of durability under coupled effects of materials, structure, and environment.
This paper systematically reviews key technologies in microsurfacing construction control and advances in durability
performance research for daily asphalt pavement maintenance, covering critical aspects including raw material selection
and mix design, precise regulation of construction parameters, interface bonding quality assurance, service performance
degradation mechanisms, and lifespan prediction models. It highlights that current research is transitioning from
experience-based construction toward data-driven, fine-grained management; from single-performance evaluation to
multi-factor coupled durability assessment; and from short-term effectiveness verification to full lifecycle performance
prediction. Nevertheless, challenges remain, including lack of standardized criteria for assessing compatibility
with existing pavement conditions, incomplete dynamic feedback mechanisms during construction, disconnection

between durability evaluation indicators and actual in-service performance, and insufficient long-term performance
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data accumulation. To address these issues, systematic solutions are proposed, including establishing a differentiated
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construction control system based on pavement condition classification, developing integrated strategies to enhance
durability through coordinated construction-material-environment interactions, building multidimensional durability
evaluation and lifespan prediction methods, and improving standardized construction and quality control specifications.
The study demonstrates that successful application of microsurfacing depends on precise construction control and
predictable durability, requiring deep integration of materials science, construction techniques, testing technologies,
and management systems. Only by achieving a transition from "being able to do" to "doing it well and making it last"
can the core value of microsurfacing in daily asphalt pavement maintenance be fully realized, supporting high-quality
development of highway transportation.

Keywords: Microsurfacing; Asphalt pavement; Routine maintenance; Construction control; Durability; Interface

bonding; Preventive maintenance
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