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Abstract: In order to enhance the operation efficiency of the
bus rapid transit (BRT) system, the optimal layout of BRT
stops at intersections was discussed. Theoretical models were
established for estimating the delay and queue length at the
end of the green time with the consideration of signal control
delay, dwell time and the waiting time for boarding and
alighting service. Two scenarios of BRT stop locations, near-
side and far-side bus stops were taken into account. The
models were tested by VISSIM simulation.
extensive numerical analysis show that the position of the
BRT stop has no effect on delay when the volume of BRT
vehicles is low and the bus stops should be disposed at the

Results of

intersection approach when the volume is high.

Key words: bus rapid transit stops; average vehicle delay;
queue length; simulation
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Tab.1 Total BRT vehicle delay and queue length computational diagram for near-side and far-side bus stops
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Tab.2 Model of total BRT vehicle delay f id d far-side bus st
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Tab.3 Model of queue length at the end of the green

time for far-side bus stop

GESLI B AT RO\ K B
Bl M=1,¢<1/c 5
&L 2 1/c<<qg<1/t, N—max[qc (c—r) - ,0]
H 3 M=1,g>1/z, /e
B4 M>1,¢<M/c 0

M

| M>1 _ M
W =
) M>1 ’
i 1/t.<<qg<M/1, RfEH 5
B 7 M>1,qg>M/t, /o

(2) TEEWEBNAR AR B/ BPESL 117 0L
4 1R0 5 AFFEVE R E AR DB AN DE R E SR
FEBRAH .

(3) HZ R K HA X B A (RPIF L 2. 15 8L
6) fFREM BN D ENFEHBERATRESE
#E O5E, I ELRE U B A i — 3 A2 (E AW K

(D WTEENERR 1 H, %Y BRT &5
BN 30 veh » ARV BN DEKNEH S
FELR A — A RAE, R BT B — A O — i
FR.

IR R T 8 S R %o A 3 U 2 A A S A
BB, BRT Z W0 B8/, 2047 3 6] B R
Ri BRT W B/ N TEFEAR, RITERE R

27 A HEBA T B SR IR 5 RS, MR BRT %
¥ BIEIRE N (5 SRR KA R, MR IR
M. BiE BRT ZERE MK, 2T B T LR K
BRT B BB THERENAR, FHARITERR
BRT ZEiHEBAE NS SRR AR 55 . MR 2 S b I B 7
RX AW O3, BRT £ B8R % T 55 &l i
R SR IR R MR R AT S IS S AR 55 JE IR 2, i
BBAESE B Y SR R SRR iR A
{EEVERIE IR, BARREE T B M 4kEE i, = 50
EREREHIRR OSSR EEART X O OE
R, 1B e O A O 8 A 2E SR AR R R
SIRGER Z A, (R EE R B A O SRR
RO/ T LU KT B TR A BRT ZE4, B,
R B DB EY RER/NTFREERD
.

5.2 HERAKE

B4 SR TAERESARRN 1M MGXEER M
=2)HIER T R B TR OB RS IT R
HEBA K BERE BRT R NAELR.

B E W15, 7€ BRT ZE 5B R/NE, GATR 1
HEBABE SR O, RS 22 i B 3G, HE A B 75 i 1
K, XA HEBA K R o B 2R MR K

X TR T HEBA K B K /NS BRT
ERBEMEESARBUIMRE. X BRT £HRER
/B, ELXT TR BT AR R 9 BRT ZE40% H /N FAE 53
BB, BITERTEAST A 5 HE A 3 S5 R 5



1680 o K2 E|MAERBER 42 %
- 12 —
POt possmgnen g ¥ 0T - b R b R BAE 1 1)
120 — Jumd sy S (Pt i B AL 1138 10F — MR AR E BER ) §
110} * HESGREGHFESREEH HH) * wﬁéﬁﬁ'ﬂ(f?ﬁﬁﬁ?ﬁﬁﬁjﬁﬂ Hi&)
ool X PHELAERAS R B B B 1) $ 1001 x4 Ba: B (s Es v B e Bk ) x
©n * -7 <
® 90t LT ¥ ®
= ogof e B 2
f 700 P % SOk T 2
st . ¥ X *
50 - % X
40r % x X
30 | 1 1 ! 1 ! ! 1 | 4() X 1 1 1 1 1 |
0 20 40 60 80 100 120 140 160 180 0 50 100 150 200 250 300 350
BRT ZEfi&/(veh - b7 BRT ZEi#/(veh-h™")
aM=1 b M=2
Bl #EFERRE
Fig.1 Model simulation test
90 110 i .
- - L 2 W HE A - O UL 6 H HE o
—— 55 2 B0 AT 100 —0— 1550 6 HE O .o’
801 o it 1 th Ll AT SO HinY ol
—o— &4 1 #EOiE L 90 —o— & 5 HEHIE LA
& @ | oa-f g Y
R 80 A f5pl 4 BEITE o
] o’
m 70 - ‘,I:r‘
f_'{ 60
50
401
30 1 1 1 1 1 1 30
60 80 100 120 140 160 180 60 80 100 120 140 160 180
F/s JE#R/s
aM=1 bM=2
2 EHRERHEAPTHERE
Fig.2 Variation of total BRT vehicle delay with signal cycle
100 . 100 ,
- R T EERE NN ’
ool — FEEEM BB OE I go| — FEMREAMOAE L7
Z 80 Rl 280
® =
2 7of 7 27
2 z
¥ 60 7 ¥ 60
soF ," 50
40 Il 1 I L 1 1 1 1 1 40 1 1 1 1 1 1 I
0 20 40 60 80 100 120 140 160 180 0 S0 100 150 200 250 300 350

BRT i/ (veh - h7})
aM=1

BRT ZEi&/(veh - h™h)
b M=2

3 EFHEERMEBRT £#RETHEDE
Fig.3 Variation of total BRT vehicle delay with volume

HIBRA DU SRAT AP I HEBA R BE D 0. B BRT % BAEEWG SR MRAR S I BRR. & HEBASE i X2 X 01 3R,
X T —ARAL B9 AT 3 B, R X E 9 IE R

TR AR, 20X M BT R i BRT EMi%oE £,
B THEREAR, RECX S EWHTIEEAR
B SR AT Bt ] P9 7R A5 SR 0t S8 U 5, B A T A HE

N

=B17.



H114

AR, 4 B T R R R RE A SR B B 1681

5.0
4.5
4.0

W%/ veh

3.0F
2.5F
2.0F
1.5F
1.0F
05F

AT AR PEIHBA

Il 1 ]
0 50 100 150 200 250 300

BRT ZEi & /(veh - h™")

B4 #HEBAKERE BRT £ RETHHERE
Fig.4 Variation of queue length at the end of the green

with BRT vehicle volume

6 it

HTEBFERFAGIT AR HEBK E 47, % BRT
RV TR O S AR AT A B AT T RS, S

(1) HZEFRNIRF/DNTEEE 09 IR 55 88 7t
Xt BRT %3 S SE TR FGRAT AR 2 HEBA K BE X B9
ARSI & > ZE PR R/ , $F5E 0 B B 7 2 O E A
H B EA X, H Y55 B, B R B
H DB REE SRR T 3 08, IF B SR B O 8
BRITAR A HE BN 35 N A 3B B A9 IE W AT, 72
XAPEOLT , PR SR i B 7R X A 3k M3E.

(2) HBEWPIRR K TAEFE IR B8 T
TR AF SR v i B e ik O TR YO58 , AR 7
A5 SE AT R AR, HE BA K BE o Bl P 8] AR08 7 A B 1
i, % BRT fiz E#EAFN, Hik7eieit BRT &
VA AR B IR E MM BIRER, RE
X AR L.

BRREHE T AR A R E S i i, B
R T SR i B R DB A DB, 2
X TSV EE E | %% L A R L, A Rt —2
WFIE. [, SR ST ik B % B AR SR v B B 5 38 X
F R 4530 | B B S SR SRR B AR 1 O R .

SE 30k :

[1] E.BFE.GHFR BHALZEBREARN TS5 EHEE
ARIM]. b3 . Bhe AR, 2002.
WANG Wei, YANG Xinmiao, CHEN Xuewu. City public
transportation system planning and management[ M. Beijing:
Science Press, 2002.

[2] Wirasinghe S C,Ghoneim N S. Spacing of bus-stops for many to
many travel demand[J]. Transportation Science,1981,15(3);
210.

[3] Saka A A.Model for determining optimum bus-stop spacing in
urban areas[J]. Journal of Transportation Engineering, 2001,
127(3):195.

[47] Rajbhandari R,Chien S I, Daniel J R. Estimation of bus dwell
times with automatic passenger counter information [ JJ.
Transportation Research Record,2003,1841:120.

[5] Saka A A. Effect of bus-stop spacing on mobile emissions in
urban areas [ C/CDJ]//82nd Transportation Research Board
Annual Meeting. Washington D C. Transportation Research
Board, 2003.

[6] Dejeamrnes M, Coffin F,Ladreyt T, et al. Bus stop design and
automated guidance for low-floor buses [ J]. Transportation
Research Record,1999,1666.85.

[7] ZHEHE ZEE. —MFREHETEAZ SRR ETER
W] AR TR, 2003,36 (1) : 64.

PENG Chunlu, PENG Guoxiong. Discussion about a new method
of bus stop on arterial streets [J]. China Civil Engineering
Journal, 2003,36(1) ;64.

[8] M, RRE, 3K, F. BN ZEEE BRI
Btk ETR TR, 2012,1.9.

XU Hui, ZHU Rongjun, WANG Wenda, et al. A research of
design models & optimized design method of bus stop[J]. China
Municipal Engineering,2012,1.9.

9] BAMERL. 0 % FE A IR 3B M e Kl k5 [D].
¥ RIBT K, 2004.

YIN Bingcheng. Bus priority control method research for bus
lanes[ D]. Shanghai: Tongji University, 2004.

[10] e, M. ALK EREE HE R SR BN EY
HL] RPFRAAR : AARPHERR, 2004,32(7) : 901.

YANG Xiaoguang, YIN Bingcheng. Bus lanes and suitable
disposals layout method [ J]. Journal of Tongji University:
Natural Science, 2004,32(7):901.

[11] R&ER,DH%, 55k FRESHENHBARERER
et BTk 1] A B3EPHE , 2008,25(1) 1 146.

WU Zhizhou, MA Wanjing, YANG Xiaoguang. Best adjacent bus
stops layout method at signal priority [ J]. Highway Traffic
Science and Technology, 2008, 25(1) :146.

[12] EA%, BHRM . 5 [Bam s i 38 S0 A 3840 Seda il ik
[J]. RTFRFFEM . BABLANR, 2011,39(4) : 524.

MA Wanjing, XIE Hanzhou. Bus signal priority strategy for
isolated intersection with far-side bus stop[J]. Journal of Tongji
University: Natural Science,2011,39(4):524.

[13] X WA A SERUETTE PR [D]. B8 Fim3SE Lk
#,2013.

LIU Weiling. Bus stop capacity research [ D]. Chengdu:
Southwest Jiaotong University, 2013.

[14] EhEESE. A SIS UE IR 09 3 v B R 40 BT J 45 0 SR s BT 52
[D]. Jbx . b 2@ A%, 2011,

HAN Bilin. Analysis factors on bus station and strategies for
reduction[ D]. Beijing: Beijing Jiaotong University, 2011.

[15] SUN Feng, WANG Dianhai, MA Dongfang, et al. Method for
calculating the capacity of bus bay[J]. Journal of Southeast
University: English Edition,2012,28(4) .485.

(#1699 T1)





