$14% %5 X i B W LB SR Vol.14 No.5
2014 510 A Journal of Traffic and Transportation Engineering Oct. 2014

XEHES:1671-1637(2014)05-0082-08

B 33 2 4 3l T A5 2 2 D TR

HooLwmEgE Y L ERFE DR

(L. JeRSH k% ZOBE B 1000445 2. Wk SR LRSI THE . ZAM Bik/S N2L 3G1;
3. KR VSRR BT PG 710064)

OB ATHAUR P FERU. M T BATH B AABERISERBIT A, ELT HA Logit £
AOMTERIZER TN, ATRKEFELA  AFERIARRARRLBF.EL T WHTIE
R AR EMRI B FFA T AT Efe 2 M E G DA WA RATEBIRIE, STE RN L
B EFERA 10000 pcuh "B MMESE 2I12EFANRZATERT ARG QEEY | 4417
G B ERRARTMHEATRAEAR M. B2 5 2013 £ %A A 40 h ', E 09124
M AEB R KR 54245 F KA 20 000 peu s h "B, FEAF £ Aoy LA, B9 2 2 ¥ F 43
M2 A EGZ R EEEEXZ A E R AAENTHE S, 515 EF KA 10 000 pcu « h™ '8,
A EGHREATERAHAS A - h 5 BIFEF KA 20 000 peu « h™ "B, 2 ANMEE 6 R
BERRAHARBHEM 10T - h !,
KB BAR) AFE A BRI B E A PR
RESES:U491.51 X EREE A

Optimization model of urban parking fare

based on equilibrium flow
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3. School of Automobile, Chang’an University, Xi’an 710064, Shaanxi, China)

Abstract; Based on stochastic user equilibrium principle, the route choice and parking choice
behaviors of travelers were analyzed, and the urban road parking assignment model meeting the
logit relation was set up. Based on the revenue management ideology, the maximum parking
revenue was taken as decision target, the bi-level programming model of urban parking fare was
set up, and the example verification was carried out by using a small-size network with 7 nodes
and 2 parking plots. Analysis result shows that when parking demand is 10 000 pcu « h™', the
parking flow will continue to shift from parking plot 2 to parking plot 1 with the increase of
parking fare of plot 2, the parking revenue of parking plot 1 increases unceasing though its fare
has no change. The total parking revenue reaches the maximum value when the parking fare of plot 2 is
4 yuan « h™'. When parking demand is 20 000 pcu « h™', the total parking revenue will continue

to increase with the increase of parking fare. On the other hand, the game relation exists between
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the two parking plots and there is a Nash equilibrium point. In the case of 10 000 pcu + h™', the
h™! for the two parking plots, while the optimal fare is ceiling price

' in the case of 20 000 pcu « h™'. 4 tabs, 11 figs, 21 refs.

optimal fare is 5 yuan -
10 yuan « h™
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Fig. 1 Parking choice process
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Tab.2 Parameters of parking plots
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Tab. 3 Calculation results for different road sections
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Tab. 4 Calculation results for different parking plots
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Fig. 4 Parking revenues in flat peak period when

parking fare of plot 2 changes
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TR AT F R R A ACALA 87

~ 12 Ao Wi K E 5 1 REERA

= BB KREEES 1 KEERA

B

E 8t

&

£

&

g 49

BN

*

& 1 I 1 I 1 1 I 1 1
1 2 3 4 5 6 7 8 9 10

BEG2MEERM/COT -1

K8 PR Bl 3 1 R 4 2
S5ERG 2FERAN LR
Fig. 8 Relations between optimal farking fare of plot 1 and

parking fare of plot 2 in flat peak period

_(*12—

=

g — . . a e
B 8|

8

®r —— [ 5 i 36 B K INE E  1 48 2 3
g o | TR BOK R A 1 B %

=

e

@Z 0 1 1 1 1 1 1 1 1 ]

1 2 3 4 5 6 7 8 9 10
EEG2MEERA/CE 1)

9w BUE 43 1 n e 4 2
55 22 ERANKR
Fig. 9 Relations between optimal parking fare of plot 1 and

parking fare of plot 2 in peak period

A A8 A T X 07 P B fIE L 9% o

B 6~9 W] LAF 76V W B, B & 45 4235 1
PP IR I A= 237 2 4 H 8 B8 FE il as e K
(ORESS RN RPN S B IR S N E S Ty N £
T EF B 10 o6 « h VR KA R Z IR
SR o XA PR R A W N B R 45 S R AT 1
15 25 0 i 1Y B B A X T O R ROk U K
M B, 2 — A A Y 45 G g BRI, oy —
AN G 1 B 3G 0 3] — A~ I I 45 A
K a5 i A= 4085 R G AR 2 — ME %
G4 4 2 R B0 iy g — A5 B 3 1 2 A 1
T — A 85 KA B WD B A R A
W AR FF A6 FEAR . T T AU AR Y — MR RS
PPEER RS 7 50 « b R DL g, BRAE 5 — 4>
15 R B A5 20 R T B G T 3 2 AT Ak 2 1
TH R AAEAE S A 10 o8 « h ' i A 35 3 e K
W s o T TE B R — MR R E R R
14 3 s A5 g B A T 0N L (B T A R
BRI R A= E M s AW ETF. — M4
YRE R HAE 1~10 5T « h w5 —MEEY



88 X @ E

I £ F K 2014

A H B B AR A B K I 4 B 3 iR 4
10 96 « h ',

e R 2 MEEG Z AAF TR LR
BRI — ME R A E e R W2 A B i o
LA E A BE il s oK. TEFEY 1 %
PRI AT 43y 2 4 H A BHF A0 as R 45
M R o= 4237 2 XHE 43 1 s 3 TR
N WY 2 ERILIR I 4, R Z IR 9K .
W 2 A 045 42 2 ) oy il 4% i 3 — S & E
W AT — % R BN AT 35 8 5 B B A0 2R O
HXE L 2 M43 B4 L2 9% L R e L e A
e B10 11 43 5 45 T 1 whe g B R s e i BE
YAt 2 1 0

—_
(=}

. h")

[

1523 2 W1E % 3 A/t
I

1 2 3 4 5 6 7 8 9 10
B 1 R ERA/GE +h7)
& 10 - Ui B i 24 F 2 i i

Fig. 10 Nash equilibrium point in flat peak period
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