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Traffic
Assignment Model for Incident Management on

A Simulation-based Dynamic

Hangzhou Bay Bridge
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201804, China)

Abstract: The object is to develop a simulation-based dynamic
traffic assignhment model to analyze the impact of various
emergency situations and response countermeasures. The analysis
was conducted from three perspectives: network, route, and link
levels. The effectiveness of route guidance system (RGS) was also
assessed. Simulation results reveal that incident duration is the
most significant factor for network performance. For traffic
crashes, clearance time and quick response are highly
recommended. Lane closure has a relatively slight impact due to
the low demand. Incidents occurring in the middle of the bridge
have more influence on the traffic condition than the upstream.

RGS has great potential to alleviate the traffic congestion due to
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incidents. However, the effectiveness is not consistent with the
market penetration of equipped vehicles.

Key words: Hangzhou Bay Bridge; incident impacts analysis,
incident emergency management; route guidance system;

dynamic traffic assignment
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Fig.2 Impact analyses of various events

3.2 &2

AL L& 553 S T R o 1) LB AT B o 52 31K
PR A AR SCRE G 1 T L 5 2% ST AL
BB AU T AR ST AE L th AT A G OD
XiF CEEL 3D X H 240 B4 A% H A7 I ) 5 430 42 4 g S
Pk A R AT I 8] A3 AT S SO B AR AT ST [E) 1 5 e
FREE. AL 3 0] L& IR S OD X (1) B 4% A7 B[]
Pk 430 OD % 5 HY 24 20% o 355 43 J5 5 AT B Ay 1 B
OD X B~ F- B FE B 84 W 25 R 45,6 (193 5¢ 530
5E A DXL, 8 OD XY % AR A7
] 43 A48 K 12. 7% ,28.9% f115. 4% ; 3 551

Bowopyen wesgn g 0
T4 E -800
.;: )]
é 70 4600 ¥
~ S
M 66 Ja00 &
2 66 g
=
= 62 4200
58 0
1 4 5
Yisths
b FARRELI ] R 45 R
om0
ool 4500
L ”
£ 4400 ~
g 70t B
= 300 &
- = <y
# 0 1200 &
2\
g 62 1 4100
58 0
1 4 8
Yy
d FHO L
9000 - I &HODX W R<EO0DXY
8000
@ 7000
E 6000 -
% 5000
& 4000 [
| 3000 -
B 2000 [
1000 -
o
1 4 5 6

GRS
B3 ki OD xF1£EB OD 3t B 24T 2R E Xt bk
Fig.3 Comparison of average travel time of all and
the selected OD pairs



12

AT IS R RTINS T R R S R 1809

IR AT A R BRIE T 3. 1 s R S i (]
XoF i D) D55 M R B B by 8 3 (R 2518
3.3 KR
RTHCMIE KM (A — Fg) B AT A B (1) i s 1] 22
FERIRRAE KT 4 XTEC T 4 AN B 1 B BT RE R [H]
ARG O, AL FE AR ME (st DL KR 60
km « h™' (755 3) (B 2 B HF2E 30 min(3g 5t 4)
FE A 4 B2 30 min(5 6) . v IR 1.3
501 Fg s 3 2EAE S I R] [A] B P B9 4T AR N [R) 45 R AR
3500
3000 t
2500 +

= 2000

RN /s

1 1500—§

1T

1000 +

500 +

5400 6000

7200

FEsE 4 AT A E 8 400 s Z )5 A /MEIE K ;
Y5 6 16 7 800~8 400 s N ICHE X f& 1 T4l 4
TE WA, TC A X — B B 2 KA. 5 RS
WE ST EL . 5% 3.4, 6 [ 3915 R B[] 43 1) 36
750.5%+3.5% » Fl 16. 9% » Ui B A HF B 33 L 3 A 22
TSR S IR B R [R)XF AT 19 5% e 2 B S 0. |l T
A 38 T 2R AAR » 35 P A8 B0 TR iz 4R B0 2
M) - AN B

ol a3 m4 =6

7800 8400 9000 9600

THERE /s
4 KIFITIERT BB ST

Fig.4 Comparison of time-deperdent travel time on the bridge

4 BEHSVRITH

VISSIM /] LI B A2 15 5 R 40 1 A2k A%
BEPRAT R . B UGE GBS AT B4 B Sh 8 R Y mi iy B
55 H 0 A5 2 3 0] ) e 0 B A ) B P el ko 2R 20
V5T R G0 0 B4 R AT SE R B BRI n] DAL %
12155 5 F G0 0 e Ak B 1a]  BDERCE SR AR I 20 5 4
BRI FE R 5 A5 B IR 22 . AR AL 15 B
SIS 0 A A 22 1 [R] 27 HC 300 s,

4.1 BREFSIARIEM

DL A S i) ) 30 min, B 2 A FIE R
B, 43 B SR AR TR B R TE AR
FEE MR G, UWLE 5. %t 4 figa 12,
FTLAR B Ml R A e B (R R R 4
A LA B -2 223 By 73. 4 km o« b MRS E 75,3
km e h 'K T 2.1% :%F b5 8 sz 13,248
HOR A AE R et i B A2 15 S R RS - B M
KM 70.7 km « h ' 2FE 74.2 km « h 7' K
1 5.0%. VLU EE 5T R G0 AT LA SR R 2 E O
T B R AE AT AR B R R R A E R
5O B I U SNSRI S BU5 /T RATE#EA

T WP W EIER -600

76 - N
~ 41500
0 400 <

74 F —400 ~
§00 =
g =300 &
w2 7
H 71+ 200 B
fﬁ 0 J100
©o6e9

68

1 4 8§ 12 13
SRS

E5 BEFSRS THFEAEERMFHTRITLL
Fig.5 Comparison of average speed and delay with RGS

KM Z RIS A TR 4R
4.2 FHFHIZELFITEM

H AT B AR5 5 R 0 F P LA eI AR X
F T I S VP A R 52 38 R G815 L A SCR T B
A AR T HEA T 5 AL TEAL I DA% I 28 38 32 17k
0 (R R TR FE A AR AR AR T B A B AR e B e 1) 51 6
X T 5 2 A [ %5 2 K (0, 25%, 50% , 75% Fil
100%) T [ 6 738 46 3 P2 4B 5. | 18] 6 AT LA
EHL.HHABEESRAEN 4 A m i F Y
o T IO 0 R (H T 4R R S AR ke A
Eb 5] R 38 I A R G 2R L Y i e 28 UL ) o



1810

[l B K 2 2 4RCA A B2 RO

439 %

50% Ji » Bt 274020 43 EL ) AR 358 o ~F- 249 7 e S i A
JIr R S SRR A BT

T ow o wpgmr 0
colom 460
E 1400 @
Al 1420 ;5
Eﬁ T4k -400 N
= 1380 &
BT T 1360

79 340

0 25 50 75 100
BRFFRAETHE /%
B 6 AEEEESRFXEFETHEHEFEEMTRITLL
Fig.6 Comparison of average speed and delay with

different market penetration

5 &g

ARSCLAFRATTN 75 DX PN v T Jf 2 2 T 2
) 5 I R B 56 UE VISSIM fROUR {5 B TR /e B 25
S FEAT 58 0 AT AT 5 45 R A 7 3 2 525 o3 e vl
A s 19 5 368 38 53 A1 - 7 Gt b DA S e 4 H N
BRI AT 00 40 BE S 2 s 6 AN [a] 7 R B ) S A
LA AR ERAR 5 T AR GE X [ O B A IS AT AR B R T
SRR s F AR LI 18] 0 R R 52 R 440 1
WIBATH RS AR s KA B S AR I 7 R R
RO I 5 (T AR 5 AR S8 AT LASR 5y 18 % 22 il s
FYBRIR R OR G i B8 B 5 1R 18 B T 0
G IR R AR R TS A

HI Tz A7 I i BR 37 55t B A 7 IR /0N
T 3h. AR BB DA SCH BUE (1 L B
A OD Fi R ORFF AL . (H ) OD 2 8 2558 73 i
A ZRRAE » 5 HE— B TR ABIESE . B oh s AR SOXHE
X ) A 3E A8 PR T RCR Rt AT TR A (2
Balakrishna ' fBIFFE 45 AN [ A6 Y e i £ i 14
PERDEAILE A Rt — P HE. 5 R R T
— B fELIG - HE N 3 A B A 0 B TGk W A
S B AT IR DL R A 6 B0 7 3 )5 AU 7 2
P f HC B S 25 ) S B PN

Sk

(1] BdeAt. 2 R M SE B M. Jbat: AR 32 W
#1.1996.
YANG Zhaosheng.
modelling[ M ]. Beijing : China Communications Press, 1996.

Transportation system planning and

(2]

(3]

(4]

[6]

(7]

[8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

Peeta S, Ziliaskopoulos A K. Foundations of dynamic traffic
assignment; the past, the present and the future[ ] |. Networks
and Spatial Economics,2001,1:233.

Yagar S. Dynamic traffic assignment by individual path
minimization and queuing[J]. Transportation Research, 1971
(5):179.

Van Aerde M, Hellinga B, Baker M, et al. Integration: An
overview of traffic simulation features C/CD]. Washington D
C: 75th Annual Meeting of the Transportation Research
Board,1996.

Mahmassani H S,Peeta S. Network performance under system
optimal and user equilibrium dynamic assignments: implication
for ATIS[J]. Transportation Research Record: Journal of the
Transportation Research Broad,1993,1419.83.

Peeta S,Mahmassani H S. Multiple user classes real-time traffic
assignment for on-line operations: a rolling horizon solution
framework[ ] |. Transportation Research Record: Journal of the
Transportation Research Broad,1995,1493.83.
Ben-Akiva M E, Koutsopoulos H N, Mishalani R.

Simulation

et al

laboratory  for evaluating dynamic traffic
management systems [ J ]. Journal of
Engineering, ASCE, 1997,123(4) : 283.

Mouskos K C, Izadmehr B, Ziliaskopoulos A K. Implementation

Transportation

of the visual interactive system for transportation algorithms
(VISTA) in the United States[ R]. [S. 1. ]: Application of
Technology in Urban Development,2003.

Shelton J, Chiu Y, Kuhn B. Evaluation of managed ramp
strategies for incident and congestion management [ C/CD ].
Washington D C: 87th Annual Meeting of the Transportation
Research Board, 2008.

Rathi V., Antoniou C,Wen Y, et al. Assessment of the impact of
dynamic prediction-based route guidance using a simulation-
based, closed-loop framework [ C/CD]. Washington D C; 87th
Annual Meeting of the Transportation Research Board, 2008.
Balakrishna R, Wen Y, Ben-Akiva M, et al. Simulation-based
framework for transportation network management for
emergencies| C/CD]. Washington D C: 87th Annual Meeting of
the Transportation Research Board,2008.

Wirtz J J, Schofer J L, Schulz D F. Using simulation to test
traffic incident management strategies [ J ]. Transportation
Research Record: Journal of the Transportation Research
Broad,2005,1923.82.

Sisiopiku V P, Li X, Mouskos K C, et al. Dynamic traffic
assignment modeling for incident management [ C/CD J.
Washington D C. 86th Annual Meeting of the Transportation
Research Board, 2007.

Han L D, Yuan F. Evacuation modeling and operations using
dynamic traffic assignment and most desirable destination
approaches| C/CD . Washington D C: 84th Annual Meeting of
the Transportation Research Board,2005.

Yuan F,Han L D. Improving evacuation planning with sensible
Measure of Effectiveness choices—a case study [ C/CD J.
Washington D C. 88th Annual Meeting of the Transportation
Research Board.2009.

(TEEEE 1820 TT)





