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Abstract: In order to avoid the waste of public transport capacity along the track, it is necessary
to adjust the conventional bus lines along the track. First, starting from the spatial relationship

between the common public transport and rail transit, the transfer relationship between the
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regular bus passengers and the rail transit was analyzed. Secondly, the characteristics of the
passenger flow of the conventional bus lines with low time utility of the common bus segments
were analyzed, and further analysis of the station space relationship of common line segments to
determine whether the common bus line segment was retained, by evaluating the important
station importance degree of the upper and lower bus routes to be adjusted respectively. Finally,
whether the bus lines and stations were important lines and stations by means of station
importance and confidence level were determined, and whether the end line was reserved by
combining the length of the end line was determined. The results show that after the cancellation
of the common segment of the conventional bus lines, the passenger flow will be directly
transferred to rail transit, which reduces the capacity waste of the conventional bus, cultivates
passenger flow for the rail transit at the early stage of operation and promotes the efficiency of the
rail transit. The conventional bus endpoint line retain after the adjustment has increased by nearly
2 times during the peak period due to the newly added transfer passenger flow. This also
illustrates the practical significance of judging the endpoint line as a rail transit feed line based on
the importance of the station. This method calculates the importance of stations based on the
passenger flow distribution of conventional bus lines, evaluates the importance of segmented lines
Therefore, the

collinear and passenger flow characteristics of the conventional bus lines along the rail transit are

under collinear characteristics, and develops segmented adjustment plans.
taken into account by this method, which can be closer to actual needs. This research can provide
a decision-making basis for the adjustment of conventional bus lines along the rail transit. 7 figs,
26 refs.

Key words: traffic engineering; urban traffic; bus line adjustment; stop importance degree; rail

transit; confidence level
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Fig.1 Schematic of endpoint collinear line



100

e

%R FFRCE KA F M)

2020 #

&—O——T

A
%
750 [’%
o——0—0
I A 1. B i) C |
— HIELH O PUEM S
NRZLHE O AU
B m

2 i S g R
Fig. 2 Schematic of intermediate collinear line

1.2 HEKEPZTEXF

H T LA 28 5 LI A8 3 L 2 N A 2 ] A AR
S 2k 18 S e e Pr il i an I 2k B v ] L 2R 2R
ST LA G 3R D - R TR S T AR
e 3 FE 4 frs . -7 s B TR 1A
Fedfr sl AR AL 2R 1 AT I A-B (A Bt ®
B BD i - w7 s M AR 2 AP & R
FAAE 1 UCHIRAN 2 AR B s 00 . I A-B LA-C

kmmz
Poar
y
\
]‘Ef A
WEEH e sk
BT

B3 o L2k 2 B 2 O R

Fig. 3 Spatial relationship of endpoint collinear line

I\K%%
ey ‘ _ ‘
HELBE N
B |
[ 4 ) 3k 2 g% 2 H] 56 R A&
Fig. 4 Spatial relationship of intermediate collinear line

2 BEAARHALLBKEAELZMER

H T PPA H L 52 R Bl T R O LA

A D B AN S 3 2% SR R B0HE o3 A 1 I AR
MU LI B OD 23 A AL

2.1 BB4FAE

AT OD %odls B A7 i [8] g o8 . B % 77 16 = 0
AN BB S A s E S S LA AW
U A A ] b B A — s i B i . B £ aE
55 W LN S R v VA 3 R R AP Y . TR IR R R
N S TR W /NI B 32 8 TR T R A S R B 1 A R
WO e W /DN F18 5 L SR AH DR, DL 3k 21
A TR U S Y LR R A 8 LR Y

B N DL /N IS DA R 2EAT B
LA 7 A By VA /N I 25 000 20 A R AR ) T RE . O T 4
L S0 5 S s 54 8 A T 58 A SC ) R S 0 I 4
F14 B 30 T K o 8 4 g 0 /N I 5 AT — P 0 i B AT
OD Ba A Jy A BOBHE 24T WAL
2.2 HFEBRE

TECR-Z S E SRR T WAL I AB
ZNE] R T i B 2 LI ST Y B U5 TR R - A
FERAT . HMALL M L ACAB.BC Jg T ff
HEREPELENER. TURR.GEEEE
A28 B U B A AR R i & RN B R TR LAY

T3 51 U I 1Y)

SCER B S 2R B v iR R B . R SRR B AL RS
ZEUTE STIE L WAL B S e 2R IR AR T 02 R X
53 Ui o PRI I A8 3 2 A A RN 58 2 I I R 1 i B
W=

2.3 #FEFME

IR B8 2% s 1 U1 38 AT R R R R R % i
3R A 19 7 16 AN [R] 3207 1) KL% 58 2k 8 S8 Wi
JIT 7CHH B 45 3 5 U AR AN (] S B0 R B2 ik SR

EEV}?#UKH S N | PO S /A S o
A £ % v e B P AT A 2 A E LA &L

AT B R
3 BAARHALKLKBART X

B O 0L T 2 T 2 o R R Y R LA SC 2 it L B
PRR AT 5 25 TR LB A S R iR 2 i & IR
SR o AR S A RS A SR R L 3 A S A SRR AR
PEA il R T PP AL 2k 4 Bl 28 [H] OC &R g
T I RS B A 38 1 H e T SR L i e 2k B R
B e Jn T R O R R K A R
3.1 HEEEE

BT ARIRE 14T OD & 0 40 i A 6 S 350%

LA SR LAl S E R . R AR

Ui 1 4 T g ?Eéﬂ‘ﬁ P393 & i R Sl D) 5 R 9

WAL ¢ ANl SRl B A LR
R A

1,.:% (D

SV SR B SE R R S NS L A S SR N (R

i AN L

;ﬁi%fﬁ;qiﬁ%% Z‘ﬁ?fﬂ%f
T AR F G 2 Q ML AL b T
F

3.2 HEZTEXER

ZIKS‘CT;:@J F4 3t 25 [ 5 2R A BILIE



LCRIE R NG RS S 101

% 64 BBLR,EF A TS EEEGHE R
AR B T vl R S [a) B O &R, B Ul S Rl R A

7 AT IR B B O 25 T LI 5858 42 ol SR A5 A0 . L
N Bk AR LT S8 v R AT R P ATl o 7
DUAE S e 3fe Bk Oy 1 B 40 Sfe il A 08 3 o B 85 3l
AT LATEA 2 2R B e i1 B AR B Ll ok T
BT IR R L S8 4 ) I B A SR i B L
o 80 e o i BB AN T T

() FE g e s sl D HS [
o= (2)

A : o O (R H5 e il SRS HE s o O LA B2 3
2B (B BO MEHEM el 45 B K W AL~ 32 L4

B (B BO i Al i
(2) 480 e ol i J0 B2 55 L
B = (3)
21
2 B o B4 o il A i%ﬁmt
3.3 EELBRMEEZLR
(1) iy A, 4 Jf o A o 2
SR ] i 1 2 B ol R B (E o AR B AR
B TN BT LR B I e i e I
>
m = = 4)
n
o Sy S 2 Bl T P A s R LA A
Uity 5 26 % (A Bk C B By Ul S BB
(2) A2 R AR E B

R A 2eul i T2 A EH M AR 2L
R B

M=
M ARl A YE N R iZE M
N SR 2 I 1 3 B

(3) H BLLE %

3 3T 7 WA AU AR R R 58 e iy i 2k
e A TR S A R B R T AT LA PR M X
B B2 A5 S B AT m > M MNZ B4R
B N R T LR .

(4) A B LR P 1Y 20l 0

Xt 3 Y i R T BE S A AR B —
B, W S E B IR M E S A KR
T Ui 1 2 I T o R T R K S R e

(5

PR EE A DX TR RR R, ) Wi B 4R R S A
Ry =

WEEEN1—a &%yl 5 EEE RN EE
X 8] B FR R 6, BE i a2l S EEE/NT 0 (RN
1—a, Hit8 N

e:M+%vza<N—1> (6)

AH 0 Ry 4 2Rk o5 T B R AR X ] R 5o
KL EEENRAEE . NIESD S a
h EAR K,

Horp, 2280k S FH B PR IEZ 6 TTE A

D
B 2% BELK I il o R B A ORfE L, 5 A

FEAE— i BAF BE KT B S A D] R L
B AWzl M TR o R N, HA

2B B B R )3l s B L =0 WA R 92 3 15
SR AFAE T T A5 N R T AR

[F] B A% SC 2% T e N 40 1 2% T A OK L BT 0
i 30 iy a2 I il o R A (E 5 ey e B A A £
MEEENESIT R PN LR RS A EE
S

Xof o1 W B ) RN B8 i A2 B Tl R X
(8) . T2 ity A5 28 i Ry HE AR L I 5 IR T AR R

m >M (8)

2 e Ry S DA I O R 58 s A R B (A B C BD)
%) 3l A5 A

A AN AR 2 (8) I W 75 0 A2 =X (9D 25 Tk 2 )
TA R 12 3t 8 2 I A 7 o o R BRI R A T
N % [T AR B

I >0 (9
o I R - W IS 302 B 2 B e R T il o T R
3.4 WEKEKE

RS b AR R D ) 2 R R BRI B i A
LRk R 1 AR 2N SRS T R AT I R LA S TT
Ve H IR B B bR T

(>L (10)
A Ry R B i a2 B (A B CBO YR K
5 L g U JR R AL AN 58 U AR B T 8L A A 1 R B
K,
3.5 BEHMAXTELEAEKARERRE
(1);*%2321&(3 BO) I D B
T8 3 A B S ) O AR A R 2 B R 1 BE W 2



102 ¥ RFFHROARXFFR

2020 #

R 22 B0 % e g L0 S0 ) T oK L A A 2 N de A - 3t
2 B B 03 i o BICHE o L5 0 46 ofe il R B
fH . 2 AR AR B R L AR I I A B A5 R
AR Z25H e TR 7 e B B LAl £ 3l Y 75 oKL
WA S IR B B G I 2 R B A SRR B R B

. — —

% U RFAE

HeR &

R EEE

W) e 2 O B o LR BB & U B A S i R B A 5
Lk

(2) 3 15, 2R (AL C B ] B 2 3R

T W I SO L 5 i A B ) R R D U R
AL 5 PR

___________

FEL BOh 1 K R

308 = R e T

R = R O

JEEEL

A7 AE BB

% & 58 SP I S

ELRHE

B 5 AL 2 2k 2 i 1 R T

Fig.5 Adjustment flow of conventional bus collinear line

Ok i EZE I ER T 2Ll EEZEY
{6 W) 2% B 24 i B 2 3 vy WU 5 B R P

Q& W R HE L EMK T 2Ll A EEEY
L DU DA — 5 A P2 K S W A 7 T 2 0t e 1
12 B 2 e S U R B R R B

@ wh R B EMR T 2L A EEEY
{H - A — 2 B A5 7R 4 Wi AN A7 A8 2 280 o 1 P
% B s BRI U B SR T

S U IS R A B S R A AR N T
PR 300 F) B2k % Bl Bl L, BB AR B L AR
P 3] Oy R B LK L 1 e I DN T Uk BEAR B
e I 30Y O B L 1 0 BF 3 5 AL 2 B O 5 o e 0 30
DRUA7 1 B 20l 0 7 S B A R B o L SF 0  JN
B 2 B 2 vy e I AY Bk s i) 32 A7, P e
HHANL A I

BEGF R B ) S e 2K T R R Y 5 il

i
it



% 6 BERAREF A THEELEHME R LEFTANRKILAE 103

FETT U B I K B SR B 5 i e 2 B 1) 9
B Uy - (DA i ik 24 B AR T 8 B A0 R
SR Ui B A B DU 5 @ i e A B JBE v TR IR
(R B SR DN T2 B2k e Ak 52 25 TR R BR R R IR 2K

4 HHoH

4.1 H4EAA

R B E AR SCHIFSE 5 B AT Rt S S M
HUE TR TE 2S3m 1 55 2R U 2R L 4R B AR L il Ag ol
R ARG 1 B8 58 4 B AT SEAE RO . I R
INSEER BEAEAT 36 A3l R Gl USR5 s1, s2, e,
s36) AR H 5 HE s 1 54 n s | e R, ok
ZE M AB.C =B, o B B 5 #UE 388
LR B, FRBUZH ML S ZE I 2017 4F 11 H T4E
HAL 21 d i 2832 bl = B8t 5 GPS B4l , 43 5 £ xd
BB U A (7030 ~ 8. 30) 5 1k BUAT — S i B i)
(10:00~11:00) # AT . IHHHESEBEWMT .
FE ISV EAS KT B &R o (N—D

2500 4 ,

(I R 1. 6953 % 8K 4 52 0 1 09 Ik Ti7 % 38 22 3l e
T i B S L S B A 4 TR Y L 800 m
AN B9 5 B2 58 0l i o f B 4 Sfe 3 5 s B % g
TR 2 R ZHO N 80% . 5 A LR B R
Ui B 3 2 BE U B0 80 26 LA B HL e e v g R
B i 1k #) Sk 2k B A b a5 80 %0 A b L T af E 3
2R Bl i Wl R 2 BT K B B T A8 Tl 1Y) e ofe
TR Sl BRI A 2 5 Bl 4 2k U K 2k
B FELA W R 3 km,
4.2 LHBIZER

(1) 3 o5 o S 32 A 1%

R AL B S EE S 1 SR R
J& TR T 2 A R, ARSI TR
B R FERE T A A R R TR A 5
I A5 B IZ R LN 58 4R v 0 5 7 e )R] AL
B.C Byl i B A RRAE 0B 6 T,
1l 4 T K U i I R T T W L L e
AN TR iR TR

—_ =N
S v O
(===
oS O O
T T T
~

......
.

ol R E /A

wn

(=3

oS O
Sl

.

v i g R B
P 6 L STk B e U 5 S WG O 2 AL ot A L LR O3 A

Fig. 6 Importance distributions between peak and flat peak transfer stations of conventional bus lines

(2) JLER Br vk 57 W] 56 &

R Bl S MR UE T RE BB
HUIE 223, DA AS 3 46 3T il R A L 800 m Ay Il
T N8 S 38 2k % L 2R Br 11 A S AT T A
W T 1 AT AE 1) 3 0, IR — 2 G % B4R
PR S LR, A5 AL AR B I b o T i
Hh H 90, 9106, U BH 2 £ I 3k 2R B 3 A5 2 ) ¢
F 0] LA R K 2 H0 & 1 4% 21 0 1A 38 T Y 4 o i
SR L BT % R RN BSR4 I (B BO) ik — 254y
BT 12 42 I 110 i 1 2 B

(3) % 2 % A o 0 o

X b 2R A BORN C BEL R S L vl R
B 5 AR AR FI B SR R B E B, IR
IEES Sty a1 2 B ol T R A (E 5 A e o R B
LK F AL 7 Bros & W A Bl B AR B
CEBAAEE A%, P IEnt ] AC By hdE & %
2% .

ot v W A A AR C B i — BT X

B AR S EEE M
<< M 4 4% 3% e B B 34 H
i 600 N CBruh s HEE M
P
et 400
5
5200
j:ﬂ\ SUIRNSS
0 ! “ﬂmmﬂﬂmmmﬂﬁ [\\\\\\\\\\\\
i U i

i B
BT W R 2 LR o W 5 -0 AL C Bl ad T B

Fig. 7 Mean values of importance degree of A and C sections in

peak and flat peaks of conventional bus lines

B 2R I A A e B L, R A 6) (D R A
Ul S EEE AR 5,95 % B E KO 1Y B
FIX0E FR oW F

36
DI —611)°
o i—1 _
0= g 46216

462.16
6

=611+ X1.689 6="741. 14



104 KZXFFHRARAFR

2020 #

AR 9500 B AR BE K OF L E {E X ] R
2.96 %0, M XL L A Bk i B AT PR A,
Al LA

[« =880>741. 14

SRRV L B R IR AR A A L R EE L %P
U A MR TR AR I AL C B 15 A7 7E A X F i g B
T F S AT VAN LB R ALC BRI AR
3y

25 b R A W N ) g R R B A B
o C BOAFAE H 220l 5 P W i 0 o sR 2k i AL C B
¥R LR I BN AR 2l A

(4) i o3 R %K B

A IR i R B ALC BEAr i RT3
5.6 e, i 5 4R 094 B 1 R T R B4 1 T B A i
L=3 km,

(5) A HE 2,

It AR S PE A 1 SRR LA 2
2 I v W 5 V- U B ) ity e R R AR L 2k Bk i
25 (B G FR L i e 4R O 5 AT PEAN L R 45 SRR
KB 2 B R AT A R

O ML Bl sUAS R G RO R . B B £ 46 5
il A RE AR P IZ B 80 %60 LA I Y 3R AL L AR T 2
Z B % I e B LB a2 Y e e TR oKL B OB kK
B 5

@ M iy JLZR B R R R L eI A B
B U I O AlE B AR K HON A AR
SO IR A B B O B H T i 0 5 Al 4R i
It 3 C B v i 3 o0 i BEAR A A A JE 220 0,
g I 39 Sy I 4k % HLOS A AE E N 5 g C
B B8 HL v i I Bk o 52 AT, - 0 A R A R B
&I

QM B K E TR E . FIERE R AC
B2 PG T BB IK B T 150 4 B 4k A A o el ot mT LK)
Wrek i A.C BifR 8,

4.3 HRSW

AR S0 T i R A B R B T 58 OR i W A
WO B S e 1 1) 5 H il 2 B 5 O, S B 2k I 1
BHRALAHERHE 1 SLLEE . 28 A
AT L WK R U S s1~s11 Z (A 2R %, B BE £k 5%
A B IFF BN N F WK EK 2 3 2 s13,
S SR S U AN A T o £ v 7 D N R - R N
(A B2 i e 06 I 00 2 3 it AE R R S 3 T 4z 0k
2 A BT T 3 U L B 1 B O v L B R B
HOBACE L AT AR L W

UL IZ R 3 T B A TRk . O T om s Ak C By
PR 7 58 Ry O B e W N Bk s AL P i R S
U Al 2 #% 55 0F L % B 8] AL i OF A7 R B2 S PR &k
FER PR T SO C BB . S hh AR S Ak gk
B B Be ity & 75 58 O U L 5 BUAT 92 PR £k Y O
By R B WO L Bol b T Bl A2 T e
LA SZ B Iz T IR 9 R I S B 52 is )
BB % u . e 1 O A 0 0RO R
J5.B BRI HERBE S RS T REBA
PR AT A IR T 25T L D A 5 ofe 7 e B L Sl
ity A AR T BT 7 AR AN A AT E Y A Y TR &
HEAT IR AN, 5 0 08 43 3¢ 25 78 L3 A2 38 X ] A7 8%
S AN LA R 1) 80T o mToR R Al T AR .
HE— 20 R IE A WS T3 1 % B A0 2R AT % b 4y
B o R T2 3OO 01 BT 0B R 2 52 4 B B A L 52
1S T [ AP SR AT T R O A TE R
RN 5 B8 22T [A) I O I R £ K & U EdE . e
BRI AR AR R R AR S E
A2 38 [ I 3z 8 T 1 %% i e b A OG0B A7 R AR X T
G TS B O N G i & e R/ R - B R
LIS ] O R T 2 38 26 % Y o 4% 45 2R 5 A 3¢
R ] 2 5 SR R AT X L o AR R 2R 50 Y O vk e )
Wi 2k i i 25 () C R 2R B e B R T B G R
PP LR B KB 7 A 5 i 3 B 7 22 R0
AR SO 2 B AR b A DY AR R g U Rk 4 T
A5~ 10 min, 3L 28 35 S 10 uh . L2k B R
ATV ERBR K E N 27 km 45 255 1 O LU AT 4R
P& IZ RE MR AR VLR R B B K
JERAK M A S £ T4, R B 00 8 58 R
FR IR L iz ) PR R 2 X B B 43 DX B R AR
2 55 F oAb Uk 48 7 JER 5 7% B8 R X U N
14 SR B AR IZ 7 (4 Wl 4 ) B ) 7 5B 8RB & 4% /1y
il B A AG B, T LA $32 32 5 ) 1) 8 R 4 R Ol HE 2 IX
B B B SR 4B R o A SO R R A R O k2
Be B BB . A Befh B L C By e g 397 Bk o (il )
ATV S ML B S IR . © A RS 5 ik
T A BE ) 3 2 X Bt S I R R L 1T AR S
DU AR H1 28 (8% 19 25 3 53 A1 %o S 2R R AE T 10 4% DX B
A5 VM I ) R B B R J7 5%, BRI S PR 5K .

5 & &

(1) 5 H I 5 3 1 2 0 ML 2 52 4 s o B A
ROTR . VAHR BB o R R T R
PIA S 1 2 B R O TR AR RO T A A R



%G‘ﬁﬂ %'%/ﬁa%};:;

Bl A KE L R R R

105

W R iE— 2 e R e
ZERARTE .

(DU$Kﬁﬁ§ﬁ%ﬁﬁ%H%d}ﬁH¢
LI BT T LR R AN 38 R I R AT A X
SﬁLxﬁk%m%ﬁﬁﬁLxﬁ%%ﬁﬁ$~
X,

(3) B Sl 1 B e 28 B B0 58 40 I A B B3 52
WA BAR I L i 5 IR SC M R B ALK
T oA B A e RFAL o PPl JE T 40 T 2 U 1 4R 02 1
BB 4 B QR G B0 L 5 e TR A 58 i
9%,

() 2 Sfe AT A XoF 4 B 1 8 B 58 e 2k B 2 5 T
Lﬂzumgmﬁ%%% ﬂM%#ﬂﬁ%%%a?
PR W] = B 0 R R B, 1 — 2D O R I 1 I TG
BRI K AR

S % Lk

References:

[1] JINJ G, TANG L C,SUN L,et al. Enhancing metro
network resilience via localized integration with bus
services[ J |. Transportation Research Part E,2014,63
(2):17-30.

[2] WEI J, LONG K, GU J, et al. Optimizing bus line

based on metro-bus integration [ J ]. Sustainability,

2020,12(4) :1493.

[3] CAO Y,YANG Z Z. The adjustment method of bus

lines along new subway after operation[ J]. Periodica

Polytechnica Transportation Engineering, 2020, 48

(3):260-268.

[4] PARK C,LEE J,SOHN S Y. Recommendation of

feeder bus routes using neural network embedding-

based optimization[ J ]. Transportation Research Part

A,2019,126:329-341.

FAN W, MEI Y,GU W. Optimal design of intersec-

ting bimodal transit networks in a grid city[J]. Trans-

portation Research Part B,2018,111:203-226.

SUN B,WEI M, YANG C,et al. Personalized and co-
ordinated demand-responsive feeder transit service de-
sign: A genetic algorithms approach[J]. Future Inter-
net,2018,10(7) :1-14.

[ 7] DENG L,GAO W,ZHOU W,et al. Optimal design of

feeder-bus network related to urban rail line based on

transfer system[ ] ]. Procedia— Social and Behavioral

Sciences,2013,96:2383-2394.
LU Y,YAN X D,SUN W, et al. A risk-based method

L9]

[10]

[11]

(12]

[13]

[14]

[15]

[16]

for planning of bus-subway corridor evacuation under
hybrid uncertainties [ J |. Reliability Engineering and
System Safety.2015.,139:188-199.

SUN J,HU H, LIU Z. A bus bridging optimization
model for single point operational disruption of urban
rail transit[J]. Advances in Natural and Applied Sci-
ences,2017,11(4) :388-394.

LIANG J, WU J,QU Y, et al. Robust bus bridging
service design under rail transit system disruptions
[J]. Transportation Research Part E, 2019, 132:
97-116.

N B BT E S RIS E N A S M
ﬁtftiﬁ%'éﬁ‘%ﬁ%[D]. et b mU A2 K%, 2012.
SUN Yang. Methodology of bus network optimization and
adjustment under the operation of urban new rail transit
line[ D]. Beijing : Beijing Jiaotong University,2012.

2R GO, BT A 33 ) b T A8 2k ) 3 8 7 ik B
FELD]. M A AR K%, 2015,

LI Jia-bin. Study on the adjustment method of ground
bus line network in the initial stage of rail transit op-
eration[ D]. Nanjing : Southeast University,2015.
RRAG R AR % R PUIE 328 AR AN
B3R T 2 A2 2 ARG Ak O vk LT DL 2 i A B 42, 2014,
31(8):119-125.

YUAN Chang-wei. WU Qun-gi.» YUAN Hua-zhi.
et al. Optimization of urban public transport network
considering rail transit interaction effect[ J]. Journal
of Highway and Transportation Research and Devel-
opment,2014,31(8):119-125.

KRB, S I A B A S R ML 5 1B
Tjﬁf{ﬁﬁ?ﬁﬁﬁ%[D]. Femt: Jbmt 38 K2, 2017,
ZHANG Si-lin. Study on optimization method of urban

ECRES

rail transit bus network planning and operation scheme
[D]. Beijing: Beijing Jiaotong University,2017.

Bk, 5F K. SRBE E AR A S B R
TRATIr s [T ] ki B2 5 TR 2 4, 2018, 15
(7):1863-1870.

YAO Jia-lin, QI Xian. Reasearch on bus emergency
route plan in the operation interruption of urban rail
transit[ J]. Journal of Railway Science and Engineer-
ing,2018,15(7):1863-1870.

WS B R R XU A Kk A 2 SRR B
WF5E DL K - 74 g 22 38 K%, 2014,

HUANG Yi. Research on the modeling of the regional

bus timetable based on the degree of importance of



106 KE&XFFMCH KA F R 2020 4
the nodes[ D]. Chengdu: Southwest Jiaotong Universi- WA e [T 1. 2 ¥ 32 i@ B} 4%, 2020, 37 (1) 115-
ty,2014. 121,130.

C17]  ®FiF, 05 B R A e, 2T 09 o5 3 0 32 A ol v e ok TIAN Xiuzhu, GAO Yue-er, WANG Cheng, et al.
PRif o s 2t MR [T 0. 2\ B 59538, 2018 (5) : 24~ Optimization of bus departure frequency in rail transit
26,30. common section[ ] ]. Journal of Highway and Trans-
ZHAO Shi-shi, LU Yi, HAO Li-ye. Bus route plan- portation Research and Development, 2020, 37 (1)
ning in intercity road of urban agglomeration based on 115-121,130.
the importance of nodes[J]. Highways & Automotive (23] BREZFEE. # B 22 5 IR T 18 52 38 Jf 4% oo 5K [n) BB 5%
Applications,2018(5) :24-26, 30. [D]. BB . 4 FE 28 38 K, 2014,

[18] XU M, WU J, LIU M, et al. Discovery of critical CHEN Yan-jin. Research on parallel problems for bus
nodes in road networks through mining from vehicle lines and urban rail transit[ D]. Chengdu: Southwest
trajectories [ J ]. IEEE Transactions on Intelligent Jiaotong University,2014.

Transportation Systems,2019,20(2):583-593. (24 A7 EREE. i a2 I Tl 90 308 50 3 T 2 /A 3¢ 2k 5 1 48 Ty vk

(197 XaE 55 . 2 s f. Jbomt i 2 352 3 o 4% 3 4 1 & e LD, BB « VY R 3 K%, 2014,

WFFEL)]. 23 B TR, 2017,42(6) :17-23. SHI Hui-yu. Study on adjustment of conventional bus
LIU Zhi-yong, LI Rui-min. The robustness research of lines along the new urban rail transit[ D]. Chengdu:
Beijing public traffic network system[]]. Highway Southwest Jiaotong University,2014.

Engineering.2017,42(6) ;17-23. [25] X4 . ST B I8 22 10 vl 45 % O DX 3k Al B 98 K HL R

[20] 2 ZE BUIE S FER F 098 B 38 2 M A Ak B WF5E[D]. bt - b 323 K 4%, 2015
FKID]. V4% K& K27, 2017. ZHAO Jin-bao. Study of the basic theory and applica-
LI Hao. Study on optimization of conventional public tion of catchment area of urban rail transit stations
transport network under the influence of rail transit [D]. Beijing : Beijing Jiaotong University,2015.
line[ D]. Xi’an:Chang’an University,2017. [26] BEt, ok Bl . 36k 77 30 3 18 42 ol & B0 51 3 BB A

[21] CUIJ,GAO Y,CHENG J,et al. Study on the selec- FELI. v = B . 2008(3) - 72-75.

[22]

tion model of staying adjustment bus lines along rail
transit] ] ]. Journal of Advanced Transportation, 2020
(3):1-12.

HFHEREBR.F Ol 5 LB R B 2 R EBE

YANG Jing-shuai,ZHANG Dian-ye. Study on reason-
able attraction range of urban rail transit station[ ] ].

Chinese Railways,2008(3) :72-75.



