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Benefit analysis and evaluation of bus lane setting
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Abstract: By combing the static theoretical model with the dynamic simulation model, we develop a benefit index
evaluation method for bus lane setting. By using mathematical theoretical model and simulation software VisSim, we
obtain the changes of indexes under the conditions of whether or not to set the bus lane to investigate the
comprehensive evaluation method of the benefits of bus lane setting and to improve the accuracy of the evaluation
results. The evaluation results show that the bus lane has the best benefit when the road saturation is 0.76. It is
confirmed that while the results of mathematical theoretical model can provide references for the simulation model
during parameter setting, the simulation results can make a comparative analysis with the mathematical results as
well to verify the validity of theoretical model and to ensure the accuracy of the final benefit evaluation result. This
research explores the critical conditions such as optimal saturation, and provides a theoretical reference of bus lane
setting. This method improves the reliability and robustness of benefit evaluation of bus lane setting and provides a
reference for improving the accuracy of simulation modeling.
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Table 1 Index changes of road A based on mathematical model
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Table 2 Road fitting effect analysis
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Table 3 Index changes of road A based on simulation model
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Table 4 Index changes before and after the setting of road B
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Fig.3 Critical point condition

HIPEL 3 RO, BB TE I M 20, 18
B ISSHEAR DL A AR . TR AR, A
b, SEEGEATRCE AN, AP, 23
R AF IR R LA B A e A 52, AR T 0

R, EREAT R, AERE ] L RGE R
M. R LG, HIEH BRI A 1A F
0. 761, WENTLHIERA BEM AR, M E
N B FAL 2 R 2 )N, i HAg



2 M dh, S AR A B E G M AT O ik 207

g WS TP S BRI IR R, [ HTZOS
A T ARG AR b ) B (L
% &

AT TSR O K PSR A 25075 BB
LEEWLERTEVEN T Tk, SN A R A
HEIE, ARBEETHRZEM AT R e, Jf R
g VR AR 5 EORBEU R S REPE . R R B
Y5 S0 BRI G 2T A~ 28 L B R B AL 4R
PEOTIORITTE, TSR L R AT SRR S, X
TIEAAT DL B 580 TR 2 15 15 3 BRI
WREXS BIDRR i B e FHIE i TE A T B IR
HTPYSR X IE R S, B AT ] KR mf
WATRHCR. TEBA BT AL L, 455 PR 5
%, W IAT A eI S e S, X
O RAR N IS S BA B, R AR
R HERFH TR BIZH .

AT SR B ER P AT NG . SChRiE
IR IR R R — A RIR, SRR Z AR,
AT RIBER bR G AN T 1. a2 pEaE—
2 TR TIN5 50 TR R 5 LA R 2 (] K 3 ) S IR IE
i, FERAER AL

HETH: FEARPEREERITHE (51578040); JtmTiE
T K 2 A (h A i R R E  (CIT&
TCD20180324) 5 db &% i # Z& #F wf 11 %l ¥t Bh 1 5
(KM202110016013)

fEERN: k3 (1996—), JbRtE@F KAt A, BF9E
Wl IRHTRCH . ASEASE.

E-mail: 2108521319088@stu.buea.edu.cn

El XM Hp, g M, (R, L AT T HEIERENLEN
ST I [ ], RN K22 B TR, 2022, 39(2):
201-208.

S %2307k / References:

[ 1] ZHAO Fang, ZENG Xiaogang. Optimization of user and
operator cost for large-scale transit network [J]. Journal of
Transportation Engineering, 2007, 133(4): 240-251.
WRoiR, T W%, FHEM, FOMHAES5ta s
IR i o A K A s AR e L] A
HeFAl, 2012, 25(1): 128-134.

CHEN Jun, WANG Tao, LI Chunyan, et al. Speed models

of mixed traffic low on bus-car and vehicle and analysis of

[ 2

[

traffic running state [J]. China Journal of Highwayand
Transport, 2012, 25(1): 128-134. (in Chinese)

[3 ] R, KD, ke, 5. shiAcLHEmk
BB HIEM [T] . H AR 2B TR,

2020, 50(5): 1677-1686.

SONG Xianming, ZHANG Mingye, LI Zhenjian, et al. Set-
ting of dynamic bus lane and its simulation analysis and
evaluation [J]. Journal of Jilin University Engineering and
Technology Edition, 2020, 50(5): 1677-1686. (in Chinese)
TEW, D%, EEE. TR LY
MRS S PG B[], AR, 2019,
36(11): 75-82.

DOU Huili, MA Wanjing, WANG Guohua. An integrated

A~

lane-marking and signal timing model for isolated intersec-
tion based on transit priority [J]. Journal of Highway and
Transportation Research and Development, 2019, 36(11):
75-82. (in Chinese)
[ 5] HRAL. FRIMAZS L B A3l T (D], K%
RESGERSF, 2016.
YANG Lihong. Traffic benefit evaluations of sub-period
bus lanes [D]. Dalian: Dalian Jiaotong University, 2016.
(in Chinese)
XELRG, TRE . JETEBZES N A AL B
A0 A g VAT D] 2~ TR, 2015, 40 (4)
193-201.

—
@)}
[

LIU Yugang, XU Yihe. Based on fuzzy comprehensive
evaluation of traffic benefit of dedicated bus lanes [J].
Highway Engineering, 2015, 40(4): 193-201. (in Chinese)

(7 AR, 3. Tk 7P Sk i A 58 & il

Mess kgt [)]. misf AL TR S{EE, 2018,
18(1): 152-157.
HUO Yueying, LI Wenquan. Level of service criteria of
bus lane based on improved factor assessment method [J].
Journal of Transportation Systems Engineering and Infor-
mation Technology, 2018, 18(1): 152-157. (in Chinese)

[ 8 ] X, K 1. BT Floyd Bk AL AR E

EHEBOITI]. T EE R, 2015, 2304 T
257-261.
LIU Haiyang, MU Ren. The research on bus lane path
setting based on Floyd algorithm [J]. Chinese Journal of
Management Science, 2015, 23(Suppl.1): 257-261. (in Chi-
nese)

(9] J7, Jeslm. BTSRRI A28 % HEE R

Bt 1], AL R =4 AR B, 2016,
39(3): 296-302.
CHEN Fang, LONG Jiancheng. Optimum design of city
bus lane based on bi-level programming [J]. Journal of
HeifeiUniversity of Technology, 2016, 39(3): 296-302. (in
Chinese)

[10] & #k, F @&, BUER, . FET INTEGRATION
AL 5TV =B AE R B B )] &Zidiz
WARSTRSEE, 2011, 11(1): 50-55.



208 RYINRK 4R PR T RR

5539 &

ZHU Lin, YU Lei, ZHAO Nale, et al. Bus lane deploy-
ment alternatives on western 3rd ring-road expressway in
Beijing based on INTEGRATION [J]. Journal of Transpor-
tation Systems Engineering and Information Technology,
2011, 11(1): 50-55. (in Chinese)

[11] Bodtls, B, R39€, %5, LT Paramics TR

PR SR HIEBCEBCRIAN ()] TE B 2SIl 5 %4,
2016, 16(1): 24-28.
CHEN Guannan, CHEN Yanyan, WU Kehan, et al.
Evaluation of performance of bus lanes on urban express-
way using Paramics micro-simulation model [J]. Journal of
Transportation Engineering, 2016, 16(1): 24-28. (in Chi-
nese)

(12 HFeh, FhXSE . Sl 58 L B AR PO My
[J]. FRMTRE, 2012, 28(2): 71-74.

MIAO Qizhuang, SUN Fengying. Efficiency evaluation
and simulation for city public transportation lanes [J]. For-
est Engineering, 2012, 28(2): 71-74. (in Chinese)

(13 ] B, ket XU M, % AL LHIESIE S

A S pr e ()], OO TR scl R 5
TR, 2015, 39(4): 837-841.
CHEN Jiongdi, JIANG Guiyan, LIU Bin, et al. Green
wave coordinated control and simulation of bus lanes [J].
Journal of Wuhan University of Technology Transportation
Science and Engineering, 2015, 39(4): 837-841. (in Chi-
nese)

[14] YE Xinchen, MA Wanjing. Influence of access traffic on
the operational efficiencies of bus lane and main road [J].
Procedia Social and Behavioral Sciences, 2013, 96: 1648-
1658.

(15 ] MRIGEHE. Ascf FER GG PPN e B ()] Sl Py
529, 2013, 15(6): 32-34, 39.

LIN Xiaohui. Efficiency evaluation and simulation for bus
lane [J]. Journal of Highway and Transportation Research
and Development, 2013, 15(6): 32-34, 39. (in Chinese)

[16] #7HT, ML, Hunth. T Vissim f A SCET

FEIFE T SEPEAF ()], AR R 5% 4, 2014, 32
(4): 52-56.
YANG Xiyu, LI Pengkai, CAO Liyan. Reliability of bus
travel time based on Vissim simulation [J]. Journal of
Transport Information and Safety, 2014, 32(4): 52-56. (in
Chinese)

(17] 8 5. WAL BT SOOI [D]. 1%
KRz, 2011.

HUANG Juan. Study on design and evaluation of bus lane
[D]. Xi’an: Chang'an University, 201 1. (in Chinese)

(18] B, Brpal, sk DA, A5 HIE I BT BB

ST LR ()], AR P R R S 2 T B

FA, 2003(4): 68-70.
HUANG Yanjun, CHEN Xuewu, ZHANG Weihua. Com-
parison of traffic flow models before and after the setting of
bus lanes [J]. Journal of Huazhong University of Science
and Technology Urban Science Edition, 2003(4): 68-70.
(in Chinese)
TRARIK, XULFAE . 455 28 S0 2 ) A 1 B0 vk i 1oy
W] RTE R4l AR BRI, 2012, 40(4):
559-563.
SHEN Lvou, LIU Haode. Applicability study of different
control delay calculation methods [J]. Journal of Tongji
University Natural Science, 2012, 40(4): 559-563. (in Chi-
nese)
[20] 7 R, £ 0y, A/NE. JETIEASRE R RAE
SN A ASERRE]. AHSEPH, 2012,
2903 FI1): 57-63.
YU Quan, WANG Meng, DENG Xiaohui. Simulation

parameter calibration of single signalized intersection

[19

[

based on orthogonal experiment method [J]. Journal of
Highway and Transportation Research and Development,
2012, 29(Suppl. 1): 57-63. (in Chinese)

[21] DOWLING R G, SKABARDONIS A, HALKIAS J, et al.

[

Guidelines for calibration of microsimulation models:
framework and applications [J]. Transportation Research
Record Journal of the Transportation Research Board,
2004, 1876: 1-9.

[22] ZBMSC. /T 58 & FHE A i b sl 21 2 Al s
HRFFEID ], deat: dbatsgi R, 2017.

GONG Bowen. Design and traffic organization optimiza-
tion of bus lane on small and medium-sized city [D]. Bei-
jing: Beijing Jiaotong University, 2017. (in Chinese)

(23] Jemtmli B R MR )Ry . A58 L 48 B E ML

DBI1/T 1163-2015[S]. dbst: Jbatrn oo £ AR i
J71, 2015.
Beijing Quality and Technical Supervision. Public trans-
portation lane setting standards: DB11/T 1163-2015 [S].
Beijing: Beijing Quality and Technical Supervision, 2015.
(in Chinese)

[24] BRoide, #REEME]. LT Vissim () MR A S R G5

LS 1] BREEOR S TR, 2010, 10
(30): 7472-7476.
CHEN Yuanduo, XU Jianmin. Modeling and analysis of
traffic simulation of Guangzhou bus lane based on Vissim
[J]. Science Technology and Engineering, 2010, 10(30):
7472-7476. (in Chinese)

(=4 77 B ExXEH: & &)



