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Abstract Considering the property damage and psychological disorder resulting from traffic accidents,
urgent remedies are highly required for preventing them. Adverse weather such as fog and rain
conditions has been regarded as one of the critical factors of a traffic accident, so weather-responsive
road safety facilities need to be installed. This study examined the applicability of pavement markings
by utilizing a phosphorescent substance for visibility enhancement in response to adverse weather
conditions. The markings were compared with widely used glass-bead encapsulated retro-reflective
pavement markings to evaluate the visibility performance in terms of luminance using real road-scale
facilities for adverse weather simulation. As a result, the visibility was improved by factors of 4.57, 4.73,
and 4.1 under clear, fog, and rain conditions in the absence of vehicle headlights and by factors of 1.07,
1.39, and 1.02 in the presence of vehicle headlights, respectively. From study results, we validated the
superior visibility performance of the photoluminescence lane marking compared to glass-bead
encapsulated pavement markings. We also quantitatively evaluated the visibility degradation due to
adverse weather compared to normal clear weather conditions. We recommended a cost-effectiveness
study for site selection and long-term material robustness for future studies.
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Fig. 1. Limitation of Retro-reflective Pavement
Marking
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b) Photoluminescence
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Fig. 2. Road Traffic Industry Applications of
Photoluminesc-ence Materials[10]
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Table 1. Retroreflective Marking Test Results
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Table 2. Luminance Measurement Results

. Luminance by
Vehicl 2
H ez dllicgit Types Weather Conditions(cd/m?)
Presence clear fog rain
Retroreflec-tive 0.21 0.11 0.1
Off Photolumi-nescent 0.96 0.52 0.41
Increased
Rate 4.57 4.73 4.1
Retroreflec-tive 2.32 1.11 1.11
On Photolumi-nescent 2.49 1.54 1.13
Increased 1.07 139 | 1.02
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