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ABSTRACT

Road markings play a key role of traffic engineering and perform crucial functions
such as directing, warning, and regulating traffic. They provide vital road information
through their reflective properties and ensure safety by preventing skidding. Numerous
studies have shown that well-maintained road markings significantly reduce traffic
accidents. However, achieving both high reflectivity and skid resistance in road
markings presents a challenge due to the conflict between glass beads and anti-skid
aggregates that enhance reflectivity and skid resistance, respectively. Therefore, very
few research findings addressed this area.

The objective of this study is to develop dual-performance thermoplastic road
markings that offer superior reflectivity and skid resistance simultaneously. Through
extensive material proportion experiments, two types of dual-performance marking
materials, Types A and B, were identified. These markings were applied on urban
roads and subjected to 12 months data collection along with the conventional type II
thermoplastic marking. The coefficient of retroreflected luminance (RL), luminance
coefficient under diffuse illumination (Qd), and skid resistance (BPN) were assessed.
The results indicate that Type A, characterized by an equal mix of materials applied
externally, maintained adequate skid resistance (BPN > 50) and exhibited remarkable
reflectivity (RL > 300 mcd/m?/1x) after serving 1 year. Type B, which involved the
sequential application of glass beads and anti-skid aggregates, demonstrated great
reflectivity (RL > 200 mcd/m?%/1x) and outstanding skid resistance (BPN > 55) which is
even better than type II markings. Based on a comprehensive review of international
standards and experimental data, threshold values for construction acceptance and
maintenance were also proposed in this research. Additionally, experimental factor
designs on the drop-on materials were conducted. The findings provide valuable
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information for future road markings selection. Performance indicators were
established to classify road marking performance levels, assessing service performance
according to different usage scenarios. The research revealed that dual-performance
Type A and Type B markings offer superior service performance compared to type II
markings under various environment conditions. Through cost-effectiveness analysis,
dual-performance markings showcased outstanding reflectivity in area with insufficient
street lights, such as country roads, even their unit costs are higher than type II markings.
It indicates that dual-performance markings are a viable option for widespread
application, aiming to enhance the service level of road markings and ultimately
improve road traffic safety. The proposed materials and application methods present a
practical approach for maintaining markings’ high performances under diverse

conditions.

Keywords: Road Marking performance specifications , Dual-Performance, Coefficient

of Retroreflected Luminance(RL), British Pendulum Number(BPN), Serviceability

Performance, Cost Effectiveness
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