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Abstract: [Objective] Addressing the critical issues of the absence of specialized design standards for roadside barriers
tailored to off-highway tourist sightseeing vehicles and the incompatibility of existing highway standards, this study aims to
systematically develop a dedicated standards framework. [Methods] A data-driven analytical framework was adopted. Vehicle
and environmental parameters were systematically collected to establish an impact energy calculation model based on the P90
curb mass, 150% of the maximum operating speed, and a 20° impact angle. This model was then used to define protection
levels and formulate application guidelines. [Results] A comprehensive four-phase development pathway—encompassing data
collection, model development, classification of protection levels, and rule formulation—was proposed. Additionally, a T-series

protection rating system aligned with existing highway standards was established. [Conclusion] This research provides a
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systematic theoretical framework and methodology for developing specialized barrier standards. However, implementation

faces multiple challenges related to technology, cost, and management coordination. Collaborative innovation is essential to

advance standard adoption and enhance safety performance.
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