%44 BH 1 W o F

2012 1 A

Chinese Journal of Theoretical and Applied Mechanics

¥ M Vol. 44, No.1

Jan., 2012

FEREXLRXFHEEFHEAR

;@E ﬁE] *,2)

B AR

(RIS BT TR R, T 546300)
PR R S TR R 2 BE, #T 530004)

E JET Nagel-Schreckenberg 2@ AL (f81FK NaSch B4, @it 51 A Hei UL, B0 S AR A R 7
S AE A IR IR A e B S LSOE R, THRNBUE AR Y, £ A %A T AREE XA
B BUI AU AL — € IO, 8 o &5 B X EE AL, 2R~ s 5 R s FEARAE — IR R R

XREEIA I, S A BN, RGBT, A

FESES: 0550, U491  SCERFRIRAG: A

51 &

bEE A R R R . ARSI m,
Bl AL B0 - 0 S b3 0, o 75 3k i A2l 7 SRk oK
R PR i v, 3R T ACE ] H R SR Y, ACilIE ZEI R -
SyPEEE. EIREVF 2 IR TTE R AS@E T, A G
A At S A A e A E#ILH 4208, REATH.
TAT B R 2 5, U A BT, 1RE 5
FEAEARIEPH L. AR AU TE RS BB I R
AL X AT AT R ASE AR R, KT AR
BT AT E . AAE T I FER A S0t
BRI, O V2 a5 ok 9 A2
BRI S bR A R AT b . BRI T
FUHT, WISCHR [1-5]. A — L@ B E AL AT
WFFE, SCHR [6] i F VISSM #EATRIGHT B, 04 T %
B AR A A R 5 B BOmAT g F7 B2 [R 2
SCHR [7) B4R TR B BB T IE T B 2R TE
BNl B MBI MRE . A
R S B NS R et DL A PO R )
TR N B (OB, SCRR (8] 4R 7 AR A5 SR A |
ONAE Z LA X I B TR A A I s e, SR AP
W ET&. SCHR (9] 12 o i B 2B RS
FHEE 20 22 7R3k 1 2 B R AT B 7L, 7EAN ]

2011-06-08 W HIZ 156, 2011-07-14 IEE SR

fi

XERS: 0459-1879(2012)01-0111-06

N HPIRIAR AL o KRR, SR |
[FIFE S IR 6. Toi A SRR — i &)
ARSI BA R, A RS, mER
R R A SRR R R AT RET), e
HATIRAKI RE /AU R IR A Iz f R gL K =3
AEAERE 1) B HARE SR AR L 12 5
FESER, 4 T RO AE TR T E s, 8
REVRILE AP, DRI A2 228 it R I 7E TS 21
VZ RN R & 177120 AR SRS SR [8-9] HhFE A
BT G, D FIRP LS R
[ (R G R

1 REEST

2 e B SRR S AR A S Aok
BB S BN E L R RS, RGH A
I8, MAAEA LA ol iR G A A NUE
NS PIR, AT, #A 5 — 4 Jo,
N WA TO, BN SRS
W LR PIRREICRIZE0E, VR EATRE, AR Lk
ITHOE . Y, st R T MU 2] — 4RE
Fot AR sE i, T L 32 B ATE . 2
HIEEA R G AT N T

1) S SR 7R R TRIUE (2006CB705500), 11 H AR EREE U H (2011GXNSFA018145), [ HH#(H /T RN H (201010LX462,
201012MS206, 201106LX587), | P4 Bk fifAe: J100l H (B3 #[2007] 1115, 179%), “T PURAKARTE AA BBt 50 H (R
[2011]40) A ith 2 S RIS (2011YBZ-N001, 2011YAZ-N001) %)

2) E-mail: yujuan2267@yahoo.cn



112 4 2

2 Eie 2012 4E 3 44 %

gap_back(t)

gap_front(t)..

left lane

right lane B

car gapj,i(t)

bus

bus station

U | B WAS W B PSS i)

Fig.1 The two-lane model for the bus station without stopping-lane
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(1) fs L FE:

v5,i(t +1/3) = min(v;;(t) + 1, Vmax);

(2) 5 T ok A

v5,i(t +2/3) = min(v; ;(t + 1/3), gap;.:(t));

(3) LAREAR P BEALHOE S A

v5,i(t +1) = max(v;,(t +2/3) — 1,0);

zji(t+1) = a;;(t) + vt +1).
o, va(t), z) ARER (G = 1,2) FEH
B ZEAE ¢ N ZI R FE RN E gap;i(t) Fonj i
F R SR TR AR A (A R, B gap,(t) =
Tjip1(t) — 25,i(t) = 1, Vmax, P73 AIRRERHIHRK
TR EAGEALAE IR LA AL B8y A my A, %
RN 7.5m, cENWALHE. 25T NS,
R R P B vpax (car) = 448 05 /s, R SEZBR
ZETE N 108 km /h, 23 7R B K LI vmax (bus) =
24 55 /s, WTRLSEPREH N 54km/h. ABRARL
BB NRTE, I3 AT 25 1 (7] I BE AL b i 25 e —
A 0~ vmax ZIAHIRE, BANTEMAZERA R
FRIBEHLIER B P =0.25.
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(1) BBAESRN: v;4(t) > gap;a(t) (7 =1,2);

(2) Ze4zJE
(v;,i(t) < gap_front(t)) M (v-back(t) < gap_back(t));

(3) #IEEN: [EHIBENE R, R < P (VLR
Z PRALHIE). P, gap_front(t) FRos METERHY
Iy ZETEAH N B BT R AR, gap_back (t)
FORHHT AN S ) — G N B S 77 G A )
(B #F; v back(t) FRn 2980 505 ) — E A AL E
JE T IR L. AE AR ET S, AR R BT R Y
W, Al SNAKIE. R4k,
REFER AL EILA RSB A 3, BatFE
R N A R TE N A S AT L, AT 5
HlHE, FIORASZ R A G B 5o E RIS
ORASETE O, A7 T ASE G IR, AN IE
BERECK, AL FEHITERMAR LBV, A FEA LS
BB LR R, AN HIEME SR ELEUD, TR A
X FR R RN, A G0 o A8 2 /NIRRT R
FAARIEL P_bus = 0.2, P_car = 0.8; /& EiE A AL AN
INRZE R TE R 53 A B P_bus = 1, P_car = 0.2.
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Fig.2 The fundamental diagram for different stopping time (f=0.3)
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Fig.3 The relationship between mean-velocity and density over a medium density (f=0.3)

(The symbols “[1. O. A, ¥¢” express simulation data and straight line

I3

—” express fitting data)
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Table 1 The value of 3 for different stopping time
Stopping time T'/s
Type
5 10 20 30
left lane v~ p=1-07BTBE0.0044 | —1.07787£0.00222 4 |, ,—1.06154£0.00372 ., ,—1.047 2240.007 36

right lane v ~ p~1-06881£0.00331 , _ ,

—1.0713240.003 21

two-lane v ~p v~p

—1.033 3440.001 98

—1.065 1440.002 06

v~ p71.016 48+0.003 06 v~ p71.002 740.003 88

v~ p—1.049 66+0.003 32 U~ p—1.035 840.006 06
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TREMARER R v ~ p P, Ho o RN,
pIEERE L, B A HAMRIE, Ron- PR E
KRR BE (1 — M 4R 2, 6B T H origin B
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Fig.4 The fundamental diagram (a) and fitting diagram (b) for different bus ratios (T'=25s)
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Table 2 The value of 3 for different bus ratios

Bus ratio f v~ p B
0.1 v ~ p—1:12953:£0.003 96
0.3 v ~ p—1:03559:£0.005 46
0.5 v ~ p—1:03608:£0.002 72
0.8 v ~ p—1:01691:£0.003 8
1.0 v ~ p—0-99569:£0.001 93

R — A (f=0.3) 1045 58 1 18] A
[ )V A L 5 RS TR &R, Lo 2% BRI I

BEA M, LRIERA A, A FEA A
ALk 22 Al S EEIA] (T= 25 ) 1A A2 4 LL A
AN PS8 R 5 AR FE R 2. 3 1 IR 2 3R W)
AR, EMZER/S, B AR5 R X
PBFIRATAE —E 1R YE, BITE IR 2ZVEH A, 4007
P RS L AR R R R v ~ p 10,

3 & it
gk BRIk, AR A A A7 1R T B Ry

P, A ARG, ER SRR E L YE 2 4RE, 8
TG AE AN B RIE A0, AR5 b
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THE PROPERTIES OF STOPPING ARE INVESTIGATED FOR OFF-LANE
BUS STATION Y

Liang Yujuan®*? Xue Yu'
*(Department of Physics and FElectronics Engineering, Hechi University, Yizhou 546300, China)
T (Institute of Physical Science and Engineering, Guangzi University, Nanning 530004, China)

Abstract Based on the Nagel-Schreckenberg traffic flow model, a cellular automaton model of mixed traffic
flow considering bus station on two-lane is proposed via introducing lane-change rule. Numerical simulation
indicate that the traffic flow in the bus stations without stopping-lane has a certain characteristics under the
condition of period boundary, that is to say, there is a power-law scaling relationship between mean-velocity

and density in the jamming phase over a medium density of vehicles.

Key words two-lane, cellular automaton, mixing traffic flow, bus station
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