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Study on Safety Characteristics of Highway Tunnel Entrance
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[Abstract] Given the increasing scale of highway tunnel construction in China and the rising trend of safety
incidents at tunnel portals, this study investigates the mechanisms of accidents occurring at highway tunnel
entrances. Through an analysis of drivers' visual characteristics, road horizontal/vertical alignments, and portal
transition designs, the critical factors influencing portal zone safety are identified. Building upon this analysis and

combined with case studies from the Puyan Expressway tunnel portals, targeted improvement measures are

proposed.
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