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Identification method of dynamic road traffic network vulnerability
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2. School of Management, Huazhong University of Science and Technology, Wuhan 430074, Hubei, China)

Abstract: The trfffc flow propagation process of section and node and the discrete instantaneous
dynamic equilibrium condition of optimal route choice for user were analyzed, the reactive traffic
flow model of dynamic user equilibrium network was established, diagonalizable heuristic
algorithm was designed to solve the model, and the dynamic vulnerability index of road network
was evaluated. Analysis result shows for an example road network with 12 sections and 9 nodes.,

', when section 1 is broken at

free-flow speed is 40 km « h™' and jam density is 125 veh » km™
time 3, vehicle amount at peak time increases from the original 50 veh to 100 veh at section 3, the
inflow of section 3 increases by 1 time, and the inflow of section 2 drops to 0. The damage of
section 1 doubles the vehicles on the path consisting of sections 3, 6, 7 and 10, the increase of
vehicle amount leads to the increase of impedance on each section. The traffic flow propagation
process of vehicle bypassing the broken section can be described, the proposed method is effective
to identify the vulnerability of road network for each section at each time. 3 tabs, 11 figs, 25 refs.
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Example network
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Fig.5 Vehicle amounts before and after network damage
sor —o— B B 1, 4% F 7 2
—— R B 1LER BRI I B3 4R M 3
_50F —— B B2, M 45 TG W
o —o— PR B2, 2% BRI B B3 SR T Y
‘B 40l —v— % B3, 4% TC i
P —o— Ik BL3, B BR AN I B3 TF 45 BT 3
2 30
E
?ﬂ 20
oS
10
o—0- 3
0 5 10 15
I %
B 6 P4 SZ 3T B A
Fig. 6 Inflows before and after network damage

RF A AR A B R U 52 T R 1) T i
BeAledi 181 7~10 25 T 4% i B2 40 S B 3
6,710 b R A0 R i e 1) f) A2 AR D B B 1 % 4
FEAHIEE BE 3.6.7.10 b A 42 4 R a3 Tk
DA R 000 1 38 T 3 2045 0% B A BEL T3 s 454
S B ) A 0 e [ 39 AT AR A AR R 2
F4 s [ 52 B R AT o 33K 3R B TR 80 285 50l IR A AR ik
REf 28 S8 I ) 98 9 5 N i s B 1) T i B
HUPUR .

T RE R 718 S R 2% 7 % B2 AR 1 5
P AR SCTE A% I 24U BEL W7 25 66 B 101 ) gl 25 5 7Y

B.F BB GER S SPHRT R 79
120 -
= 80 . o
I / \
b / \
& / i
# 40t J -
/ \
/ \
/ \
\\
\
0 1 1 1 ‘l L J
1 3 5 7 9 11 13 15

B7 S PRGBS B TR R

Fig. 7 Vehicle amounts at section 3 before and

after network damage

60 -
= a0}
Z
L]
£y
&
# 20f
0 J
1 15
B8 ML Z 4T B 6 1Y 2R Kt
Fig. 8 Vehicle amounts at section 6 before and
after network damage
12
— LR
- .l - HR
o
2
i
ks I
® P
4l [
II ‘\
\
! \
l’ L
1
II y
0 1 Il 1 1 |
1 3 5 7 9 11 13 15
i %)
K9 M ZAET G B 7 YRR
Fig. 9 Vehicle amounts at section 7 before and

after network damage
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