$39% 5510 4 A B R 3 Vol. 39 No. 10
2022 4F 10 H Journal of Highway and Transportation Research and Development Oct. 2022

doi: 10.3969/j. issn. 1002-0268. 2022. 10. 020

ZRABEANEBTHE R E NS
R EBR K iR B
EEA, BEE, BB, BR

(1 RP TR hENAEFAR S0, #Hide I 430070,
2. KPR TRY: Zape 5o iyepe, Hide K 430070)

FE: AW VW BE 4 3 W %ii%ﬁ%ﬁ%% W WA A A MG RGN, ATALLEERNEHER,
X T Y EfED it i BAEE, £6F4 §#%%%&&$?ﬁﬁ%2$zﬁﬂ§ﬂkkﬁﬁi AR HE 25
BERAIAIRR T AR S EH R xR TR 42 58 MA R ERHon, ST RIDPHRTERAITT 0040, EREN.
ERE A IMER, M%%k%ﬁ&&ﬁ¢-%m%$&%%?%%$iﬁﬁ P BAE Y A A BEL, AT
L& T, WMHBHERETI — T FHMEN, KBAHESPEBABERZIAEG AR EEFTELET, MEBERESF
FE2ANBMAS, #268,, RAMBIEHMES T REA B BBREZAE TR, MNWEL A FAEZTEDLEFT, $E
BHEBEDTRAN LR MEREERFEL, KTRATMERERELAKR L LML AHEELZABEEKR, 255
FERERERG I, WHEHARETRGLEAM; PELEMLTERILEN TALRERNL Y mEK; RERE
EER, R T RITPHEMRTEL R MAK G E, ﬁ&miﬁ.94?%%&,kﬂ@%~@%&ﬁ\$@%—$@
A EEF S0 NBRBE M % TRREGIRE, ARTELL B ML B BRERE

KPR WMT B R hﬁ&w WA E M % WHIE; BIRAK

RESHES: U491.1°3 SCRRARIAED: A TEHS: 1002-0268 (2022) 10-0162-09

Cascading Failure Model of Complex Transport Network in Urban
Agglomeration Considering Congestion Index

HUO Fei-zhou'?, MEI Yi-yun'*, LU Wei'*, DONG Ge-li'’
(1. Center of Emergency Management Research of China, Wuhan University of Technology, Wuhan Hubei 430070, China;
2. School of Safety Science and Emergency Management, Wuhan University of Technology, Wuhan Hubei 430070, China)

Abstract: In order to reduce the cascading failure of complex transport network and enhance the
invulnerability of complex transport networks in urban agglomeration, based on the complex transport network
model, the initial loads and capacities of nodes and connecting edges are defined. A cascading failure model
of complex transport network in urban agglomeration is proposed by combining residual capacity and
congestion index. According to the cascading failure scale, the influences of different attack strategies on
invulnerability of complex transport network in urban agglomeration are explored, and an example analysis of
the urban agglomeration in the middle reaches of the Yangtze River is conducted. The result shows that (1)
The scale of network cascading failure is the smallest when congestion does not occur. (2) When nodes are
attacked randomly or deliberately, there is a threshold for the weight of the congestion index. After nodes are

attacked randomly and the weight of the congestion index reaches a certain threshold, traffic congestion has
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little influence on the scale of network cascading failures. After nodes are attacked deliberately, there are 2

thresholds (§, and §,) for congestion index weight, indicating that the scale of cascading failures will

decrease when the weight of the congestion index reaches a certain level. (3) When edges are attacked

randomly or deliberately, cascading failure does not occur in complex network when the congestion index

weight is smaller than the threshold, and the larger the congestion index weight the larger the cascading

failure scale of complex network when the congestion index weight is larger than the threshold. But when the

number of deliberate attacks is enough, there is no threshold for the congestion index weight. (4) Attacking

node has greater influence on complex transport network than attacking edge. According to the proposed

model , the statuses of 9 important stations such as Wuchang Station and Wuhan Bus Station and 50 important

network sections such as Tianmen South Station to Xiantao West Station, Xiaogan North Station to Xiaogan

Bus Station in the complex network of urban agglomeration in the middle reaches of the Yangize River are

determined, which provides a reference for the layout and management of complex traffic networks in urban

agglomerations.

Key words; urban traffic; load distribution; simulation; complex network of urban agglomeration;

congestion index; cascading failure
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Fig.1 Schematic diagram of complex traffic network of

urban agglomeration
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Fig.2 Schematic diagram of load distribution after
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Tab.1 Major stations and roads of city agglomerations in middle reaches of Yangtze River
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