37 B4 3 R 2 R E R Vol .37 No.3
2020 4F 6 J] Journal of East China Jiaotong University Jun. , 2020

X E S :1005-0523(2020)03-0052-08
BT 0 28 PR I B 32 18 4 1 H 38 v i PO SR 1 VR

wARRR 2 EiEd L E MR EDRY

(1. AR MK 2 G LA TR BE R MM 350002; 2. %R BB, BEVT P44 710064)

B AT BB AR TS B R E | E IR TR 63 KA A A, CE S BT 5% R B A A AN 55 A 35 2 25
My 35 P SR AE A BB K R R AF L T E G O AT ARMALRE AT THTELRS
WA MR MAETRTHEE PATAE BETMEGT SEHE,Q ATRBFAE AN EEFHET F 5
EECELE S R R

KPR TR R M A RS A A

hIE S %S U491.1 ERER D ;A

DOI:10.16749/j..cnki jecjtu.2020.03.007

SR T S 8 2 0TI S ) AR AR, LN R B K T (P HLRR A ) RO BE R SR R TE . R 2 NS EE
TFRE T REMIFE, 77 L2 T 18 % N 45 SR O L&, T 40 38 % I BT R S R RE T . AR S RGPk O
MELI —4E 1 A S D e B B BT AE A S BOR AL S MATT Ry i 4edl . XTI R 3, Lhomme S A
Dy ST A s SR T R A I R L 3 i A I B I RE I BE 1P, Campanella T J WA S 35 iy 56 P4 2 ik
T TET 0 HME P S 478 IR 451 2K 3 21 B AR A RE ), SR 8] 17 DR/ NI % O RRAIE o 7 30T P BIE 5 Bt L f ol 5
AR MR & BB 1 O 2R A0, S I S F i I ) 248 1T 1 AR A A I W R S S R ) fE
1 HAE B =R QO BRI S AR 9CE KA % R I AR RE ST . Q) % IR Ty - B ) SR
SERIG XA AN R R E RS2, 0 S R AE T 33 R RIS ) DR, 33kt I IR A TR A E
Lhomme S 4 H TUAY TR B3 A A 86 190 69 W W RE 011, () B VIR A2 77+ K357 I 0 ) L 1 o i 8 7K A2 10
HEIEH DIBEAIRE ST o W PSR Y = J2= 5 SCrp | B IR 0 R K S T3 FETE AN BE e B I 1 B 254 DR T i
PO 52 A 3 2 A B B O A A R E  ) SRE RE 0 o 6 X 98 ) R AT A ] 000 4 e ) 8% 14 i s
A Jrf PO 245 ] SEAEE | R SO T AR AR HUOGTE I W B3 A A, 220 T i I A SE AR

7SI S8 IO I R S R TP T 1 S DO 35 P R R SR R R B s . (D A R 2 I 2%
Ve X DO D S5 R AT A, A A s RE b A eI B B AT o (] B bR T T 4 B 4 R D A
JHAZ 0 5 AR AR 9 a8 AR A SR b b i 7 i 3 R 8, R SE AT 1 ik i o 5 1 A ) i
S H R B RO SRS
1 BEREMEHNERITEER

TS AT OGS IR B WA T AR g s i R B E A SR AR % 0 7 SR TR 2 I B A
B AT IHARIIRE T o 25 B I SR A2 I 3 RS 00T AR s v AR 28K S ) s ) SER P R D T
PO X6 3 ol i S BE e %) IR A e, % 0 B PR e o DA BRIOULRIT 2 LR A JZ2 T, 73 31 R S e 8 B P 48 5T B 4
AR B 0, B A B D S B TR I I Y T SR

%5 B 88 :2019-09-04

EEWE FKARPAREEIUH (51608123) ; 4 i 45 A SRR 27 5 4 1 H (2017J01475) 5 i 1 e AR 2 Bk A1 B % W13 4 101
(KFA17035A ,KFA17039A)

EZ BN AR (1976—) 58, BIZ , WL 0P 5028, 2 BE0T 58 07 )y 3 Th] 22 188 87 B 5 2 81



53 TRERTR 2« 2T PO 2% J 4 D S Sl R P A 3T B IR0 9 P T A 53

1.1 EXHME

2 19 B3 PR T TS8R T e 5 A AR MU L 00 B T 0 R 298 A 4 R i A IR AR fip
(R BE 7 B 1Y R SRR SR R, A 1Y e A8 IR AR T A8 T o A R F I W RE T %H%éﬁﬁMWﬁﬁﬁﬁ
A (D B 52 2 I 205 | [ 246 2 B 0 SR A A 5 R I SE T DR P 05 2 2 BB 0 3 45 R AR 5 () T
SRS S AV S R B ) S T 1 R R S A R O L A SR Y DR B LU A I SRR A
TEAEZ0m% 1 1 % A STm AR L B SR R B S A B BT 1 TR

Jif 4

/\

AT e o 3

PR e St T 41 A A 5 5 % 4 52 16 5

N

\ Y \J J

IR R AL A E AN E ¢ T 5 A T ok R AL Jie 1o 22 i A AR AR

R AR F(RIN) % 90 58 14 5 2 (RIRN)

1 % 038 14 5 B A B A B

Fig.1 Definition components of road network resilience
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Tab.1 The definition components of road network resilience and their meaning
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Tab.2 The traditional quantitative method of topological resilience indicators
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Fig.2 The number list of Jinshan area road network and the topological representation
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Fig.3 Topological indexes of each node in Jinshan area
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Fig.4 Visualization of topological indexes of Jinshan area
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Fig.5 Traffic volume and saturation degree of nodes in Jinshan area

RIS, A X NS R R A S 1,15,18,23, 31, M A A R S 42 5, 13,30,
232 A sk
KRN 02~ (4) T B ANAR AT f5 5 Ay 1 R R A 3 st | T e AN 8 5B 45 o LR 3



TR, %5 T ) 46 S 07 0 34 A4

57
RI FETEREBESHESTEEAESWER (545)
Tab.3 The traffic characteristics and traffic resilience of the nodes (partly)
s TR
1 2 3 4 5 6 7 8 9 10
AHRI T i B 9 3 2 5 3 2 15 9 8 6
Lol 0.588 0.567 0.650 0.633 0.750 0.550 0.533 0.550 0.683 0.633
AH ST TR A ST 2 0.645 0.639 0.610 0.618 0.578 0.542 0.585 0.608 0.576 0.596
AHAR T A AR B 0.255 0.261 0.290 0.283 0.322 0.358 0.315 0.292 0.324 0.304
Y 38 A P 0.278 0.744 0.602 0.688 0.639 0.781 0.642 0.669 0.754 0.761
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Tab.4 The resilience of each node in Jinshan area
R R RN R A3 v Rt R R e RN e 238 L Rt R
1 0.302 0.278 0.284 17 0.240 0.697 0.581
2 0.193 0.744 0.604 18 0.200 0.270 0.252
3 0.168 0.602 0.492 19 0.282 0.627 0.540
4 0.230 0.688 0.572 20 0.311 0.622 0.543
5 0.193 0.639 0.526 21 0.214 0.698 0.576
6 0.174 0.781 0.627 22 0.259 0.722 0.605
7 0.393 0.642 0.579 23 0.171 0.071 0.096
8 0.312 0.669 0.578 24 0.195 0.771 0.625
9 0.297 0.754 0.638 25 0.237 0.697 0.580
10 0.255 0.761 0.633 26 0.253 0.741 0.618
11 0.217 0.772 0.631 27 0.215 0.663 0.549
12 0.217 0.806 0.657 28 0.169 0.670 0.543
13 0.214 0.710 0.585 29 0.238 0.603 0.511
14 0.238 0.695 0.579 30 0.349 0.582 0.523
15 0.173 0.279 0.252 31 0.173 0.089 0.110
16 0.366 0.560 0.511
0.9 4 b i &b He by
comes WRHINIATERE - el T R R
0.8 — 1%
*
-
0.7 -
A N i A B
0.6 - W . ||
05—
ﬁ
j\_ﬁ 0.4 —r :
034 e ?
% . s 4
02 - - e Twl ‘:
i
0.1 i
0 | | | \ | | | | | | | | | | |
2 4 8 10 12 14 16 18 20 22 24 26 28 30 32
Ril=¢ 55
6 TARIEM TEMEME TREEREMNEEIESHEE
Fig.6 Topological resilience, traffic resilience and RIRN of nodes in Jinshan area
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Fig.7 The resilience result in real road network of Jinshan area
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Evaluation of Road Network Resilience Based on Network
Topology and Traffic Characteristics

Xu Jingiang'?, Huang Hainan',Li Lin', Yue Xiaoquan'

(1. College of Transportation and Civil Engineering, Fujian Agriculture and Forestry University , Fuzhou 350002, China;
2. School of Highway, Chang’an University,,Xi’an 710064, China)

Abstract.In order to better deal with the local disasters of urban road network, it is necessary to evaluate the
resilience of urban road network. The concept of the resilience of road network was summarized based on the lit-
erature reviews of relevant published papers. According to topological structure and traffic characteristics of the
road network, the concept “resilience indicator of road network” (RIRN) was proposed, and two quantitative
methods were given: (1) Based on the complex network theory, the characteristics of the topological structure of
urban road network was analyzed and a topological index was structured associated with node degree, intermedi-
ate centrality and closeness centrality;(2) Meanwhile, a traffic index was structured associated with traffic volume
and surplus saturation degree. A calculating method of RIRN was proposed and applied to the network in Jin-
shan Area of Fuzhou, China, for purpose of illustration. This paper highlights the effects of traffic characteristics
on the resilience of road network and extends the research method in planning urban road networks, traffic man-
agement and disaster prevention.

Key words: traffic engineering; resilience of road network; complex network theory; traffic characteristics; sur-

plus saturation, degree



