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Abstract: To address the problems of undifferentiated emergency lane control and insufficient coordination
between accident classification and control strategies under expressway intelligent capacity expansion, a dynamic
emergency lane control method based on accident classification is proposed. An accident severity index is
constructed by considering casualties, traffic impact, and secondary risk. Indicator weights are determined using
an expert scoring method, and accident severity index thresholds of 0.383, 0.765, and 1.169 are obtained through
fuzzy C-means clustering. On this basis, the relationship among accident grade, accident location, and emergency
lane control mode is established. SUMO is then used to compare the always-closed, always-open, and graded
dynamic control strategies. The results show that, in a Level-I main-lane accident, the graded dynamic control
strategy increases the average speed by 6.22% compared with the always-closed strategy. In a Level-l
emergency-lane accident, compared with the always-open strategy, it increases the average speed by 14.26% and
reduces the maximum queue length by 93.33%. In a Level-II accident, rescue delay is reduced by 86.66%. In a
bridge accident, rescue delay is reduced by 98.81% compared with the always-open strategy. The results can
provide a reference for graded emergency lane control in expressway accident scenarios under intelligent capacity
expansion.

Key words: traffic engineering; accident classification; intelligent capacity expansion; emergency lane; SUMO
simulation
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Fig.1 Comparison of operating states under three strategies in level I accident scenario
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Fig.2 Comparison of operating states under three strategies in level I emergency lane accident scenario
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