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Fig. 1 Multi-depot relief distribution routes
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Fig. 2 Decision process of post-earthquake multi-depot

relief distribution under traffic control
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Table 1 Post-earthquake flow capacity of affected roads
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Table 2 The change in flow capacity of partial OD pairs after the earthquake
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3 Pareto

Table 3 Part of representative Pareto solutions and their corresponding strategies and objectives

/h
/h (%) ( ) (%)

7-8-9-5(0.48)
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1 0.50 93.09 [12/16/17/21/23/30/48 /49 /54/69 /75 57.14
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7-8-9-5(1.38)
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2 1.32 54.09 | 16/17/21/48/49/51/54/69/75/76 57.14
20-18-7-8-9-5(1.54)

24 -21-20-18-7-8-9-5(1.87)
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Post-earthquake multi-depot relief distribution under traffic control

LI Shuangdin' > MA Zu5un’
1. School of Transportation and Logistics Southwest Jiaotong University Chengdu 610031 China;

2. Institute for Logistics and Emergency Management School of Economics and Management Southwest Jiao—

tong University Chengdu 610031 China

Abstract: To generate adequate distribution routes for relief materials after an earthquake is the kernel of an
effective traffic management system. By considering the road network partially destroyed by earthquake and the
traffic control executed to avoid traffic congestion the post-earthquake multi-depot relief distribution problem
was explored to improve the rescue efficiency and reduce the influence on non-victim people. A multi-objective
optimization model for user equilibrium-based post-earthquake relief distribution problem was developed to
minimize the earliest start time of emergency response and the disturbance of traffic control of non—victim peo—
ple. A no-dominate sort genetics algorithm ( NSGA-I) was designed to solve the model. Finally the 1994
Northridge earthquake is taken as an example to verify the model and algorithm. The results show that the ear—
liest start time of emergency responses can be advanced by implementing traffic control measures at the ex—
pense of the travel inconvenience of non-victim people. Given the end time of emergency responses the earli—
est start time of emergency responses can be calculated according to the material consumption speed and the
corresponding traffic control strategy can be set down.

Key words: earthquake disaster; relief materials; distribution routes; traffic control; traffic assignment



