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Analysis of Delayed Starting Strategy for Through Vehicles at Intersection Waiting-zone
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Abstract. Road intersection with through waiting zone can increase its capacity, but the moment of vehicle
enters into the through waiting zone will affect the number of vehicle parking and road capacity. In order to
reduce the average number of parking at intersection, the traffic flow gather-disperse wave state due to setting
through waiting-zone is analysed by using traffic flow wave theory, a vehicle delayed starting model that taking
traffic arrival rate and queue length as the constraints and taking reducing the average number of stops at
intersection as the optimization objective is established. This model can be used to obtain the vehicle’s best
moment of entering into through waiting-zone to reduce the number of parking and avoid the queue overflow
caused by delayed starting. The case study of the intersection of Yishan Road and Hongmei Road in Shanghai
is conducted, which is simulated and verified by VISSIM. The result shows that this strategy can reduce the
average number of parking by 19% at the peak traffic period and reduced by 35.2% at normal traffic period
in the state of avoiding queue overflow.
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Fig. 1 Schematic diagram of through waiting-zone
1.2 FEBNKEhFED T
(& 2 J& 28 S [R] 2% B ZE iy ik s Bl I R o

RHZE R B A RS o A BRI B 28 3L 4
A, HIREFOR F iz gh 25 1R 1 7 5
TR BN] JS AL R U SR 45, OB RIS P w0, 5
B MAR W B, HHE LR NS 11 B s 2l
RS, T 2 BA T i A5 4 T R i B, LR R B
NP w5 C FR EAETAT I IE 42k, HEk
FORTUERES PO IRIE B, HR R A BEE w,; D
MATREREITRATIX, B Z R — R BBt
BRIE A, HRPR BN O w, (R 5 LR TIX
MR EE . N C RUFIR = E 0%, 5 D mip™
B RGO IS C A= A R BREE PO RE, 42 4
HEBAE I (F&13), Horp iy ZRER A5 — s
RGBT U DX P TR RN R A5 4 52

4 — 2L

— 54T

P B/m

i [A)/s
E2 FHE=HEE

Fig.2 Vehicle spatio-temporal trajectories
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Fig. 3 Vehicle delayed starting trajectories
N L, ARASES A B B G i R HE AR JEE L., 20
B AL -
L.<L-L,, (1)
2.1.2 ERBITEENEER

TEAZIE A ] o, o b S SO ga) R i R S
YA RE KT R WSS D R RE 1, IR 4R U
X H kA e G, AR b AL
SCPRGEATRESIVERE Y, RAEE S AN AT ) A A
H X 2R SRR M BRI
2.1.3 FWHEEHE

ERHEN iz sd ferf, FRRZES AT 00 45
BHEBN . HEBASETRE . HEBAETE . BIFHEBL, HoHR
DA B BN 5 B T HEBA A 3 3 R T HE B A5 i 55
BARITRE %

R4S G- HEBA S BT HEBA R BE AR 2, B o,
HEBARTRERERE N 0y, WA BEAREN: v > 0,0
2.2 RERRE
2.2.1 SEBKEITEHE

HISCHR [ 12 - 14 ] Al 1, S5 SE At (¥
w) BHHREAAN:

kyv, . kv,
YTk Tk -k (2)
A, by R AR AR M s 0,4 0, 26
R JEARAS R 5 &y PR

B (2) TS e 5

i w':

kyv, , kv,
Tk =k Tk -k (3)
23 T A SR S 1 R A B U B, A A
PR — 25 B A58 0058 & 1R w80 4 B A0 R A
AR

)

b e

v = vmln(

AP, o, A RAEEE, RIS I B fi I AR
k ST
gig (3). L (4), WA

Uy Uy

w, = [ 1,4}/2: v © (5)

1 —em 1 -em

BT v, >0y, BRI ZIRETHE AR KT =
AR SS L RE LEE
2.3.2 ERFThATE AT Ki#

PEE S HATLLIT I, AT 48 B AR IR HE
BAFE4E, B G Z0 KT B [A] R4S, HE B B2 AN 3
B IGEEA BATRA T, HEBAK R L, R

Ly =qrj, (6)
Kb, r WEATHEEF WA E; ¢ o8 435
By JNEWE SN EERE, HE4 AR, r =
T -T, - T+ At o HRIGEIHHEA G H 295
L. -P

A’T = max
S .
q

X, TONA T ELATERAT I IR) 5 10k 5 18] Ze B 2RokT I
[l TSRS PO R R HEEA R

h TAEARE Ar < T -5 B TR
Wl A 22 7 8 TF I A I 3R A s 138 (5) 7, %4

+T,+T,-T, (7)

L.-P L
md:]j + Tg + Té_ T = T;—f Hﬂ‘iu;}\tﬁllﬁﬁ)ﬁ, A
2
Lmax _P
q = =, (8)
j(T— T. _J)
£,

P, AR 3 22 9 81 0K R 5 S 3R sl ) 19 5%
FR 3 AT il SR«
i L YBIRR ¢ /NTImFAAFN, AEAELAT
I A2 A AR Y, IR A AT PASE ) SR 20 2
INTE], EERIAMEG RIS A, qnE 4 s, B
Ar =T, - %io (9)
Rl 2: PR ¢ RFIGASRIE, Wiz5E
FEHEBN R H AT O, A
L. -P

Ar = e
q

B U WO 5 A A A i TR R e
NGRS

+ T, +T, - T, (10)

HHSEHINEE H



Wi, % SOUH EATHHT IR EE IR IS S5 ms A 111

54 1 +
Jo L
1|@« ___________ oo /7

| o
SRR
| Te | <Ll
IR Ti)/s a7
B4 K1 ER
Fig. 4 Graphic of strategy 1
, , L,
w2w2( T,- At - v_)
H = — +wi(T-T,). (12)

’
Wy — W,

L
[

1 1 1
O N
'y ' : RN
E| g | | A BANEEANN
EN IR | | | RN
Sovigl NN
| E | | | EANERN
4}; (o i i i LN oX
il . 1 1
|B*-""-:-"":/_/""‘:‘—H <
| | | M
I 1 1 1 1 1
I 17/ T A
Ar

5 REE2 EfE
Fig. 5 Graphic of strategy 2
HI T HE ARG, W H < L, alit5
FIEA g PRI X ] -

LW
T - Tg - —
J Lde—P \q\
(Lo (T =T) i) Ly
. WLW, Uy
J L-P °
(13)

3 BRI ERKIE

3.1 EBREREZH

AR 5 ST A A TR DR L — T
IS SE SR 1114 2% T A28 it , 12 F] VISSIM i K
BRAPERS B IR R SR RIS B IE, S R K LA
LA E S ILE 6 ARl A fRIZOR BATRATIX

SCIEL A A A4S 14 58 S A O v e 45 1 1 A
A IR N 1 B o
3.2 SIfIkfELiE

BB A i K j =5 m/veh, EINAG7E
ERED 300 m, FRATIXHBEN 20 m, ZEA0 )5 B

(ORI ]

6 ZXOREERFERE
Fig. 6 Schematic diagram of Intersection and
simulation interface
JE v, =5 m/s, EARHEBARTHEESE 0, =2 m/s,
x1 ERsSEREFIERZTENER
Tab.1 Traffic data of peak period and normal period
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