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Abstract: To reduce the risk of rear—end collisions in highway tunnels, a tunnel reflective strip space
model was proposed based on the tunnel reflective strip characteristics with depth perception information.
The effects of spacing between tunnel reflective strips on vehicle distance maintenance were examined
through driving simulation tests. Braking headway, minimum headway, following headway, and minimum
collision time were selected as evaluation indicators. The results indicated that when the leading vehicle
traveled at speeds between 40-80 km/h and the following vehicle approached at a speed 20 km/h higher

than the leading vehicle, if the following driver received 3-4 visual stimulations from the reflective strips
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before the distance between the leading and following vehicles was less than the minimum safe distance,
the braking headway, minimum headway, and the time headway under stable car-following conditions was
improved by 27. 6% —56. 6%, 54.2% —60.3%, and 20. 1% -31. 6%, respectively. Furthermore, the
minimum collision time was increased by 34.7% —60.5% once the leading vehicle braked urgently,

reducing the probability of a rear-end collision. Therefore, tunnel reflective strips enhance drivers ~

perception of speed and distance perception ability, reducing the risk of rear-end collisions.
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