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Traffic Control on Queue Spillbacks at
Bus Stops

SHI Weiguo', MA Wanjing', LIU Xingyong*

(1. Key Laboratory of Road and Traffic Engineering of the
Ministry of Education, Tongji University , Shanghai 201804, China;
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Abstract: To address the issue of queue spillbacks at bus
stops due to high traffic volumes, this study focused on
the queue formation, analyzed the relationship between
the capacity and the traffic demand at bus stops, and
proposed an intersection control approach to avoid queue
spillbacks at bus stops. Firstly, a bus delay model and a
dwelling time model were built. Then, the judgement
models of queue spillbacks and on-schedule buses were
built based on the above two models. Finally, these
models were applied to a traffic control scheme and an
approach to avoiding queue spillbacks at bus stops was
proposed, which could also provide bus priority control.
VISSIM software was used for simulation validation and
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the results demonstrated that the proposed control
approach was able to prevent queue spillbacks at bus

stops.

Key words: traffic engineering; spillback control;

simulation validation; queue at bus stop; judgment

model
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Fig.1 Flowchart of bus priority control with spill-
back avoidance
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Fig.2 Illustration of bus spillbacks
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Fig.3 Calculation of bus delay at red lights at the intersection

il RRE RS - N A8 i W I BL s R A A
PN, YTl e 38 AT R D s R S, A
AR R BB AR 25 I, X T AR BASE SR A — i 7
JE b A2 5 8 A8 A R o s v " ] BB 23 A
4 I (5) A RATHEA 38 43 AE i i 1) HEBA
FELR

dqi:aint(%le)de (5

P dy NS G R R A HEBASE DR 5 0 9 5 N
20 A7 S B 25805 mi D % 4 0 2 i T ) R BA 4 9 K
(0= <) s N A SE WA SEVA DL R 202 HE 07
K fEREmt)

FA o S S IANT RO SR 55 1 ] B A2 AL R JEE
AR, BRAN TAZ R E BT, R a LI
BN Lo WSS AL N A Ry AL AT A5
uli, PSR £ 9 B8 2 5 B AR 1 A A o, ] DL
A 2(6) THEAT R, DS ¢ 490 425 2 ) P 2 A5 15 g
8] o R AT 3 e 3 (5) 3R 21

w,.:inu%H) (6)

T B BN A AR A8 ST LT AT HE TR A A5 HEBA
TETR ) I, A Ry 4 2 B8 P S v o e s o 4%
Fo 2R(7) A B LT SR AIHEBAZE TR WA A , 4
HA— 7 T i N 2 2 LS I

P.=1,ifd,+d,>D

730 D

P,=0
K PO A SRS G bR, RE 1 7R 38 W st
TSSO RN TG D N ASSIE R [, —
AN BT A S8 K ZE I LA BT 1k Hf 2

AR SCITWFFE 9 1 5325 ol 58 3L 38 4 il
HEAT A Bh R T %8, 200 R AE AT (E) |, 2057 R
(R), AT HER (G) FZRAT VI (C) o

T BT 45 RS R WL (8) . Tl
BT B SE o R A SEE S AT R AR T (S=1) Al

AT RLLT (S=0) IFIE L. M58 XA e
TG T AT NSRS MR T AT S s i 85 1%



5 6 1

Tt TLR 45 - A Sl A B 4 vk 857

FAT R ELAT I AR5 4 i 7 S84 2 PRAT 20T R W
LW ESSIRIS R 2 VA TR IR ORI S
BEAT A, (ERAT SE L e 77 5 15 5 4 il REAS F B
DN S st e S ot il SRV ARk
PRI ILA(9)

O=1=>C (8
P,—0>F

O=0{_  (S=0=R )
R_lgzle

A O=1FRF=AE H , O=0 FRKA T H .
1.2 {REIE
ST UE T A iR 0 as AT R

| | 325

[ ax%%F#E

: AZZBERE

g AR A
(IR ke ey e

VISSIM 4. 30-01 #4705 5 g . HpfF 5 4%
07 Z AT AR L T B VisVAP 2. 14 38581

LN A PG ) W a] A,
FEAC I 1) Ry XA U 2238, 28 AR LI 4, Herpsg
S ARV 7 1) 3E B PN R A 22 & R B R
BN, T REAR RGN ER . A 35580 38 X
F1 A I B 30 B A SS A Rl RE A [ I 25 40 3
BN A T 4 o NS AR 384 T 3 B oA A0km/
b, Sk 45 HE B R) IR MBS 20 7 2550 3 IE S
Gaxirs

T—— e
:’: [, N—
I —

©n »>
N T T T
N ——-
| >
—
[ —» Z2RRwEEA
> y

B4 FEZEHPZXORE(SEM:m)

Fig.4 Illustration of the intersection in simulation experiments(Unit:m)
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Fig.5 Phase sequence at the intersection
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Fig.6 Average bus queues with different control

modes
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Queues at the intersection and the bus stop

Fig.7

in cycles

1350 ¢
1300
e —A S sl
1250 t
= 1200 F . o
E .....
1150 = f e BN S BlA—th s
e ;
1100 | Bk ] +ﬁ%—%£§§
Bk — g th Bl
—a- BB Aa
1050 : : : : :
56 58 60 62 64 66

L2
B8 AEIHB|uhFNEE ik E 5 E

Fig.8 Bus arrival and departure times
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Fig.9 Bus delays with different control modes
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Fig.10 Social vehicle delays with different control
modes
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