BHEE L E A

55 27 5 7 W) Vol. 27 No. 7
201047 H Control Theory & Applications Jul. 2010

X E4S: 1000—8152(2010)07—0849—06

AT W 4% 4 53 RE 55 By ik FE I U S 55 0 B

TR, iR
(LRI f BB 5 TR, T2 DEFE 11000452, T T A2 T R TR, Bt £1i)

WE: # ML RAE RN 2 )5 Reie R 1% TAERIRE . # A M TR 1A E br TR i 8. A
P2 T I T A5OGE T {4 T R R T O 4% (1 A ) R A, B T S T R B X RS T ) 4%
FEUR KN S W RO A R A5 7 v, 8 SOOIl s A P 0 B A F LN FH e P R T LA E B AT R
Bk B 0 &%, TH 55T BT A T A 3 T R B BB 1 e A R S AR R, St e AR R R o e R v T R A AT R AT TR
W, AT R A R,

KRR TR TR, RGwe A MR INGT; TTEEME; AT 4%, BREk R4

HESES: TP18 SCEAFRIRED: A

Evaluation and analysis of resilience and frangibility for
transportation networks

WANG Ding-wei', W. H. IP?

(1. College of Information Science and Engineering, Northeastern University, Liaoning Shenyang 110004, China;
2. Department of Industrial and Systems Engineering, the Hong Kong Polytechnic University, Hun Hom, Hong Kong, China)

Abstract: Resilience is the ability of a system to return to the normal state after a strong perturbation from failure,
disaster or attack. Resilience Engineering is a hot topic attracting many researchers. A reliable independent path-based
resilience evaluation approach for transportation networks is designed and recommended. The concept and evaluation
approach of frangibility are introduced to represent the importance of edge or node failure to the whole network. To study
the properties of independent paths, resilience and frangibility, we also prove several theorems. The evaluation approaches
are applied to evaluate the resilience and frangibility of the railway network in China mainland. The location rules of the
nodes and edges with highest resilience or frangibility are discussed. Some interesting conclusions are presented.
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Fig. 1 Illustrations of independent path of transportation

networks
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Table 1 Experimental results of city nodes in transportation network
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Fig. 2 Trunk railway network in China mainland
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Table 2 Ten cities with better resilience in China mainland
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