EAIEE 1M
20154611 A

FR P NE R = -y )
JOURNAL OF TONGJI UNIVERSITY(NATURAL SCIENCE)

Vol. 43 No. 11
Nov. 2015

TEHE. 0253-374X(2015)11-1689-07

k

{

il

DOI:10.11908/j. issn. 0253-374x. 2015.11.012

532 X O HEBATE BUF I SRR XY EE

EaRl, ETR, £ER, T &'
ARk ERESTBITELTHESTRE, I 201804; 2. UM R RIMTT@IFREARAT, & R 518172)

FE . X E B 2 MR 11 & EAT FE B
BT R A5 S 32 3 HEBAIE G AR T2 = A B B B
JABGB E B BA BB 5 AR TR 17 ZHAT
B T8 AORARHEA TR G 2B TR T R ) T R AT TR P
SR R, B 5 BT I A A 4 Sk i BE R (0. 05
) AR AE/N (80 peu « h™H), R BHHIRBIAK (0. 83 5), K
TR REOR H AR L 07 £5; {5 3 M7 kBT B 72
HH B T AREE A 3k i BE B T W ELAH SC S 8050 3 IR AR 7] 43
A, B LA W7 — 1~ L T 52 S g 4] b A T e R 1
TR HE AT BURF PR (5 5 BO R -5 38 AT 2R A .

XK [FSRNO; HEBAEERME XTEIFS; MR
hE &S U491, 1 NEiREE. A

A Comparative Study of Queue Discharge
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Abstract: This paper analyzed queue discharge characteristics
of 11 straight-ahead lanes at signalized intersections in
The results show that the

discharge process of queuing vehicles can be divided into three

Shanghai and Tianjin, China.

distinctive stages, i.e., the start-up stage, the stable stage
and the rising stage. The similarities and differences in queue
discharge patterns were then compared with 17 straight-ahead
lanes in Nagoya, Japan. The results show that, in China, the
average saturation headway was 0. 05s larger, the average
saturation flow rate was 80 pcu « h™! lower, the average
start-up lost time was 0. 83s shorter, and the passenger car
equivalent was 7% larger. However, the headways
compression phenomenon and the distribution of discharge

flow factors were found to be similar in the three cities.
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Finally, one typical intersection in Shanghai was selected as
the test site to analyze the impacts of different queue

discharge patterns on signal timing and operational efficiency.

Key words: signalized intersections; queue discharge

characteristics; comparative study; saturation flow rate
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Tab.1 Summary of observed intersections and lanes

T B FiE®E  RFR Ak o
1 2 pi=a= 7
e e w5 KR gm o BU% ms Kis PAE
PR P L3 —
) 1 TRL{T]-L 3.40 2.4 200 84 38
BRCEWD At
RS R 2 = TR{T]-T-T 3.10 3.9
235 107 23
(ki 3 % TR-T-{T|-T 3.20 2.6
TR T
: 4 RT-T-{T]-L 3.00 3.5 240 92 21
BRCEWD o
] i P 5 k|7 TR{T]-T-L 3,00 0.5 210 . .
B OCR 6 1t TR-T-[T|-L 3.20 0.3
7 ﬁi [T]-T-T-L 2.90 11.0 16
N 8 ] T{T-TL 2.90 L1 22
R T
9 ] TT{T]-L 3.00 1.0 264 58 23
B (o)
10 it TR{T]-T-T-L-L 3.00 8.0 17
11 ik TR-T{T]-T-L-L 3.20 1.1 25
Yotsuyadori 1 5] TLT-R 3.00 1.0 130 34 53
2 TLAT]-R 3.00 3.0 66 33
Tashirohondori M 150
3 1t TLAT]R 3.00 3.0 66 20
Tokushige 4 R TL{T]-R 2,75 2.0 100 48 26
Takabata 5 ] L{T]-R 3.00 5.0 132 41 21
Sawakami 6 ﬁﬁ L T]-T-R 3.00 3.0 130 67 18
7 TLAT|-T-R 2.75 7.0 62 30
Gokiso H I: 140
8 TL-T- TR 2.75 9.0 62 33
9 TL{T|-TR 3.00 9.0 48 15
WA Imaike k3 I: 140
10 TL-T-/T]-R 3.00 4.0 48 26
11 TLAT]-T-R 3.00 6.0 60 20
Nishicosu it I: 160
12 TL-T- TR 3.00 7.0 60 22
13 TL{T|-TR 3.00 3.0 80 18
Kobari 53] I: 150
14 TL-T-[T]-R 3.00 4.0 80 40
15 L{T]-T-T-R 2.75 4.0 45 62
Ogawa 16 &[4 L-T-{T-T-R 2.75 4.0 160 45 64
17 L-T-T-T|-R 2.75 2.0 15 29
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Fig.1 Average discharge headways towards queue position
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Fig.2 Observed discharge flow rates of
10 s green light interval

3 B ZRGIETHERA B LB

Bl 3 ELEE T W IE R BT 5 5 22 LD T 15 40
HEBAZ= 49 E) 22 3K B B 4 A IX 18] S5 AR A 3 (/T H
Ao R 1A Gk IR, MOAERS 2 1
K BEEIT AR ELABD.

H &L 3 m) 240 3 1 380 i ) — HE BA 7 L % 4
(P39 Sk RO, HEBME O R B T A 2.
1Bt 0T LB B [ G20 SR T A A7 Sk B R 22 1
TR B ST EN B, A B 4 Sk i R A TE
55 5.6 WHEAAOZ B IR B] T ARXS AR , T _b M AR
M 7E2E 8~10 WiZEh.

T H A [ SR B3R T HEBA R BB 420 4 Sk I R Y
TRAAE Bl 2 T HCM2010, AT 12 4R Al

4.0¢

H ARG 4E
33 i O EEFIETHRE
gs.m
El

[
<
——
—EER—
"y
===
=
ez
=
EEE—
T
e
= =
5
T
=
==
e
—CEEEEE
—LT
—EE
s

1.5F

1.() llllllllllllll
12345678 9101112131415

AT B /4
3 BT 15 M HEBAEFRMIFE LK BE L B
Fig.3 Comparison headways of first 15 vehicles
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Tab.2 Comparison of headways of last vehicles
g RKE AR

2 W/ i HEA BE/ Wi EEA
s /s # S #=/s #
q 2.18  0.23 252 2.04  0.23 560
i, .99  0.16 252 1.86  0.33 404
H—H, 0.19  0.25 252 0.18  0.37 404
¢ Rl 11. 50 9. 42
H A 251 403
BEME 0 0

I 2 AT P R BT R H, BT

H,. BE, ATIAK 3 AR FI T HEBA K B £ 9 4 %
IFEEAR LB T T B e
3.1 HEBAHECRFIERX SRR B
AT 3T T E SR T HE AT R T
TR S B4 R S S0 52 1A SR HCM2010
AR
h, = (}L5 + hg ‘|‘""|—}Ln)/(ﬂ_4) (3
So = 3600/h, €Y

4 n
_ 4 Ny
L, = Z;h n_4§hl 5
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Tab.3 Comparison of parameters of queue

discharge patterns

B AR, A
IR /s (pcu+ h™1) /s
Gt 5K

i % &4& bl 4 b 4

g B R@ I Rt I

SEHIE 2.05 2.00 1765.00 184500 3.65 2.82
Bl 2.05 1.98 1759.00 1850.00 3.56 2.64
PRtz 0.14 0.21 124,37 197.74 1,95 1,89
B/ME 1.61 1.48 1489.00 1 286,00 —0.40 —1.50
BRM 2.42  2.82 2240.00 2441.00 9.41 10.82
AR EE 0.14 0.57 0.28 0 0.27 0.58
B —0.08 0.28 0.25  —0.23 —0.18 0.65
EXRKE  0.60 0 0.21 0.8 0.78 0.18
WEIEAME 0.79  0.13 0. 80 0.01
WiEER 0. 05 —80. 00 0. 83
EAER 252 560 252 560 235 532

{55 33T B HEBNIH B P 32 4SR5
Wi o T L7 SR M0 R R0 45 2 et o R B A4 B
TEAREG. A SOWLIM A2 A 7ET0 X, KRB LLA
L PR EMRBEE AT, HP AL G4 KR
SR ASCRA G I BE T A RB AR E R
e, LURABIASIFE AL B AN (6). SR HIE
T AR g R 4.

p, = (6
by

Ph = %Ephj D)
j=1

K6, (D Py R MR BEMITE R
b 3R AN BRI P 3 ZE Sk B B, s5 Ay N 3R
AR /ANE B S 3 A Sk N 55 P S R B AT

MR 4 LR, RER AT R B EN TR
BBk 148, AR 1. 07 45, B3k B R 438k i

OB T REE /N2 R E YR, ST
HR R 00 He 15 IR 45 K T S B i i 4
BT AWR. HSh, PTESR G 0 RBET AR
AP IEER R T P E R I ER KT 1. 00,58
WIS BAT &L RS A, BT Shapiro-Wilk 4636
(W A58 3208 . P [ S B3R R B 4 3R R AT
B REEZ ST,

R4 XBEERERELLE

Tab.4 Comparison of passenger car equivalent

N KBERR R
ISR RS B
SEAAE 1.48 1.38
RN 1. 39 1.34
PR 0. 40 0. 33
e 1. 30 1.07
2354 2.26 2.54
BRI 0 0
W BUE A AR 0. 32 0. 09
R 114 256

3.2 HEBAHECRFEIHME SEH TR R

HEBNTH BRI M 22 L D AT R 5 E S
Pl A ¥ v A T B A S 1 A 451 T HE BA
THRURHE T 5 S RO Gl AT RE 1 5 R 45 K. &2 X0
iR R LA 4.

d
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Fig.4 Sketch of intersection layout
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Tab.5 Basic traffic volumes of intersections

z&ﬁu He EHEBEE %R (Lfeﬂrﬁ%{) gﬂ%
JoiE 450 10
B NB TRTLL* HiT 420 5
A 250 20
JokE 450 10
& SB RTTLL- i 800 5
At 600 16
JokE 200 10
% WB RTTT L #f 1150 5
i 600 16
JokE 200 10
# EB RTTT-L* BEfF 1150 5
i 600 16
o« R R

RARBIN S BCR S5 R W 6.

H % 6 AT, B I 5240 3 i HE BA T Bk R
X A BRI KA 185 s, i K F H A 136 s.
AR A R A9 S T B T B R Bk T R BA T
PP 75 2 SR A TR RS [R] L 3 n BB B R E AL X
HES B I 2z —.

x6 ZTXOESEH

Tab.6 Signal timing of intersections

ik HeBATH R HE F 4T B /s

g R A=)
HEf— L EAT 53 38
BT DAY e | s 23 32 23
ML= R EAT 49 34
AERLPY : 7R PG A5 31 21
LRITIRIFRATIE] /s 20 20
EE /s 185 136

MRS BO 4521, KRG R A )Y B 38
R, H S0 HE AT B T R A1 X E
RAKTEATRESI3 0 7 815 F1 7 945 peu « b 1L B B
g KB ATRE ST/ 130 peu » b1, AR AAHIF]
(55 01X — 22 (2 078 3 R SR it AR
RETCANIAHEBN . A F B AR S A 4E , R E R F1IK
T HEBAIH BRI T A28 L SEER S 40 s (IR 45 K
DG, iz v R HE AT BURR I T RIS O SE 3R

29 s(Ig5 KPR CZO. FrLh, B EH R BI85 532
ST R HEBA A BRI 20T BB AT HCR B

FERIR A E R S A AR A B
S SRR RS BT AR S A AR R
B GRS 15 AR T ER R H A S5 R
AR 77 1T« B I g T 3 g A S 1 ANl e i B T I
TR, MA@ R A E A , NI s2 X E L
ol T AR R R T 4 A X H, KRB H A
TR B BR, TS T RE R A5 T B G- X 2
PLEARZS N BB 5 SR ISR R 2 —.
S, TR FPIRTT A O ST L I A2
R I RE ARSI 51T A ] R i
FIHEBA B BA o T A R DRI R B 2 — 5 R A
LS5 E RSB RS MRS X
F ASE B AT BUK 45 P R e B2 L 3 42 0 i HE
BATH B,

REREFSZ X OHE R —T RS
TR XA SO AT 5T 4518, 248 W DU 2 1
WA ASGEAR B FEL L DAL 28 A
M i LA AT TB IR AL, R B 3 4 HEBATH B
AR A BEL T YRR 3R A KRB & 45 B AT I B e
it 4B A TR 5 DAL TR 52 I R T 2 B R P » 191
AR 25 IR AR LB A2 45tk (Y KT 1) o B () B2 A 41
X AT NS ERERESEN AR S
RS E M5 LT AFIAERL3) 4 3 1 X HL sl 4
HEBATH B AR B RN 5 TR B SRR R 532 X
169 J2 3l 2 B 8] 8 32 40 A0 i R A i ] 42
K, M BRI S R AE S, 2%
JEX BB R BRSSO 3, R
ESBATRE AT T el D PR R 5 Fh T3 I S 1
ST HE DAV BT AR B B A S B A T REBL AR
RIFEAR LTI B BAR SR A A2 T8 00 A R BR B AT -3 A
S ST AE B PRI 7 AR 406 32 ST ER) LA AR S 2
SR (7 D4 I #3725 I [ (2L [RD) L R 3
NS H B A5 T — A 7 1 A 22 8 I Bl 4 XL
S » [ Pl B — 2P S A2 Tl Pk 575 Bk R BH 55

4 £5iE

A I SCUEEHE RS B T A H B 3 MK
TR 5 28 S0 AR 300 HE BATH R PR A 57 ). 452 3%
B, 79 [ 5 ) 38 i 45 5 32 S B BA VA 8 AR T
PAgr o =B B R 3B B, B2 B Be A B TR B
B E R OIS 8~10 FHHEA EFH e A4 153
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