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Evacuation Network Optimization Based on Contraflow and Conflict
Elimination for Pedestrian-Vehicle Mixed Flows

LI Qiuping > LUAN Xuechen'® ZHOU Suhong'’® ZHANG Xing*
1 School of Geography Science and Planning, Sun Yatsen University,
Guangzhou 510275, China
2 Guangdong Key Laboratory for Urbanization and Geo-simulation, Guangzhou 510275, China
3 Guangdong Ritu Information Systems Co L.td, Foshan 528305, China

4 Shenzhen Key Laboratory of Spatial Smart Sensing and Services, Shenzhen University, Shenzhen 518060, China

Abstract: People under emergencies will choose different traffic modes (walking, driving, etc.) for e-
vacuation. In this circumstance, the conflicts of the mixed flows (pedestrians and vehicles) at various
locations in the network can be critical to the operational efficiency of the evacuation activities. This
paper proposes an evacuation network optimization approach based on conflict elimination and contra-
flow strategy by separating pedestrian and vehicle flows with physical barriers at road intersections
and reverse pedestrians and vehicles on main evacuation routes, respectively. A multi-objective opti-
mization model is formulated to determine the appropriate locations of barriers or blocks in the evacu-
ation network. A genetic based algorithm is developed to solve the optimization problem. The pro-
posed model is tested for an evacuation zone with the area of 2 km® in Wuhan city. Besides, the sensi-
tivity analysis is implemented for different mixing ratios of pedestrians and vehicles. The results show
that the proposed approach can effectively separate pedestrian and vehicle flows at intersections to im-
prove the evacuation efficiency, and the improvements are greater when pedestrians take a higher per-
centage in the evacuation system.

Key words: urban traffic; evacuation network optimization; conflict elimination; contraflow; pedestri-

an-vehicle mixed flows
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