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Optimization design model of one-way traffic for road network
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Abstract: In order to improve the capacity and service level of road network, a bi-level
programming model for one-way traffic was put out. The objective functions of upper-level model
were the minimum total trip time, the shortest bypassing distance and the least conflict point
number, and the upper-level model was used to solve the optimized scheme of one-way traffic.
The lower-level model was user equilibrium traffic assignment model, and was used to calculate
the traffic flow characteristic of section in road network from the upper-level model. The methods
such as road section combination and feasible solution judgment were put out to decrease the
decision variables and the solution space, the multi-objective genetic algorithm was designed to
find the solutions, and example analysis was carried out by the data in Weihai City. Analysis
result indicates that after the implementation of one-way traffic, the average ratio of vehicle flow
to road capacity decreases from 0. 516 1 to 0.487 1, and the variance of average ratio reduces from
0.418 9 to 0. 379 1. The average trip time of vehicle decreases from 27. 1 min to 25. 4 min, while
the average circumambulated time caused by one-way traffic is only 0. 61 min. It is clear that the
proposed model can be used in the scheme design of one-way traffic in a medium-sized city.
10 figs, 17 refs.

U5 B #9:2012-05-09
HETE: HE AR EELSTH51078049) s T U1 H RFLH £ I 4 T H (2012A610153)
EZEB N A BIRA964-) T 0L T B RIS R 2082, T 2F i 538 32 i 9 2% TR AL A 5%



R
o

# MR, FE R e B AR AR 73

Key words: traffic planning; one-way traffic; bi-level programming model; user equilibrium

assignment; multi-objective genetic algorithm; road section combination; feasible solution
Author resume;: YANG Zhong-zhen(1964-), male, professor, PhD, +86-411-84726756, yangzz(@

dlmu. edu. cn.

[

0 3]

P i) 52 T S — A Y S S AR H R i L fE
P e T8 B A AT BE T 5 4T AR R L A i 0 B
AR S AR . B BESE B 1) 3l
KUT 2R EMAR e T7 RBCEA IR, HEAE
SR R T . DA BT B A8 5 T SRR 2 ]
BEXTILAST7 58 2t F A - £ Al # A BR A% o ik 7 %
et B T 5

v ARk 86 [ 2 3 A BE AT 0 A SR )
BB LM WETE . Pei FEWFIE 1 81 528 BT L
A T) A 7 25 P ) S8 38 BT — e 7 i 5 2 IR
Senb b H ST T RO 25 5 PO PRI 1R R
P05k R 2 By kR T e 28l
JiF-G B D847 I R S PSR AR R T A E R S
PATSGE AR 2 PR BT B R AL 3R T S
S5 BT S A GUAR 4 A 1 T 28 T AR X 45 LY
Br T P A5G I CRY s RIS S AR — R AL Y
) 22l A A B 7 3 X He B iz U A R
If) 52 368 2H 21 77 3 A0 A0 Bk i 5 3 Y ) TE AR E 2
ob B i) 52 308 21 21 07 2R S0 8K g A 45 AR K 5 R
SRR . BRI Z TS R O E L B
BIFFE 1 S 5 1) 5 308 4 2 52 0 A0 93 28 KA BT
(9% SO0 AT 7 s B AR ORI B B 1 58l R T
FEPAC B . 5 T I IE % I B 1) S 2 AR5 SR AR
PEBETF BRI FEAR X 52D o K 22 S A A ff bk 52 3 7
IFu) L) 485 it E AT BIF 9 . Kim 45 ) T B 1) 52 30 41 47
1875 15 W9 2 5 s 0 R I 45 00 A T s 5 AR 30 B 0
UL T 2 Fh B BEAT SRR 5 PR SRR Y T
R By Je ) 5238 % S 1] AL, A it BT 8] 5 J A
FUBR 7 1 4 B AT DG Al 1 T A 002 A0 3 A 1 -
)P B HIOBL T 1R 330 35 HEAT SR AR 5 Xie 4533 I 5 1)
P STRERAY RS RS QTR N OB SN N iR RLTE
Ji o HAREESL T OB AL RS AL L I A% B H A
SRR AR R AR S A I AT R Xk
B 5 5 AR Jhs 58 T8 U B8 R W 5T B 1) S i A S5 &
MBI HB ISR R B h— . AR A%
L TV X ) <8l 2 T5 SR M A A B AT
WEyE . S fE sy 1 AT IE B BOF YRR e

T30 e B A A R R R e/ D AR Y XU R A
T 32 384 SR SR i A 1) S B 1) A7 4R A
YUJr B e ARy S g ST T LA S B AR R B
NS TG T A K/ i R I RUZ BRI L s
FHARADGE K1 A5 2 S i B 1Y 5 1) 5 LI AL
DT R g FUER X T e S it B B
PEAT B 1) 5230 A AL AL AR EE A B
JE IR A — s B RS T

AR ST A ST i I A R RS
TE AR B R AR Sk T % IR0 ) 4 1) S 388 B T 9 5 O
5 F T — R R B IR i 52 A R T SR A
B PR B v i B A T ik B B S A
R A . (R BUA B ST B FE AL b AR SCHR  RLBGETT
IS [ fi /b R A I e 5 5 S R B A D
o HAR B BUZ BB B3 2 H AR A 5005 . 4R 1
S B A L A A A T A5 Dk o SR A S S () Y
J7 ¥ » AR R RE A% R T B A B0y i B XY

1 #EEE

B[] A2 e TR A R AR B R 45 00 Ak ) A
P 10X T B IO R A B 1) S5 4 2 HE AT AR AR 1)
ST S R AT AT o e R AT IR AR . R SE
7 S i e SR A 5 18 B O DR S [ 5
B T2 PR R R 2 DL 1. A B e 28
B RUZ BRI R E R AR R T 5 R R
L i LV =y SISl P P BIVE i DS
JEAETITE A B0 E I PR BE P $ IR 45 s A 4 S 5
R R AR S T 2 AR T ) SR S A 4 SR A

[efretm | [ serrms | | wreas |
[ I T

L]
EEEE e i 2
I 4 4L

B AT B R T R

e S L LR L

AR AR TR
FH P 3946 4y R
| mEEmE |

I

EE#R

f ) )
ERSIEETEEIREET Y

Bl REREE

Fig. 1 Model structure
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Fig. 2 Main trunk road
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