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Abstract:

short-term capacity loss due to general emergencies on

This paper investigates the issue of network

high-speed rail (HSR) , which results in train delays. It
introduces the concept of resilience to evaluate the
recovery ability of HSR network from delays and proposes
a definition for HSR network delay resilience. It
establishes evaluation indicators based on two metrics,
recovery degree and recovery speed, to assess the delay
recovery ability of HSR network during general
Additionally,

network delay resilience analysis and optimization

emergencies. it explores methods for
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through operation adjustment, and develops a multi-
objective mixed integer programming model for delay
resilience optimization in the affected section and
adjacent sections. Moreover, it conducts a case study
using the partial HSR network of the East China Bureau.
Finally, it analyzes the propagation characteristics of HSR
delays during general emergencies, providing insights for

HSR dispatching management in adjusting operations.

(HSR) ;

emergency ; delay propagation; operation adjustment
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Fig. 1 Factors influencing the resilience of delays
on HSR network

2 BYRMBILIREEMSITHE
2.1 BHMATRBE TN

1) L FIE RS [R) 2 TP v 2 DR £ 5 A 1 1 B 2 F
XS, AR ESAUNE 2 7 .

A FIHIERI [f]
N /
0 iy j]e 1

L] FEGARE I [E] fit ]
B2 REFHTIERRERMEEZL
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Fig. 3 Optimization of network delay resilience

based on operational adjustments
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Fig. 6 Adjusted schedule for Xuzhou East Station to Shanghai Hongqgiao Station
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Tab. 2 Statistics on delay and resilience indicators

PA IR B SAHESRITR]/min KA IE %)
PRI AR— L AT 3676.2 12:21
B R — UM AR 1625.2 12:22
AT AN AR 1560.0 13:18
B AT 6861.4 13:18
PSR EFEA7/min 6861.4
PR R EEHE AR/ min 228.0
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Fig.9 Time propagation characteristics of delays

during interval disruption
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