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On the Service Improvement of High—Density

Urban Railway Transportation

Dong-Hee Kim"
*Transportation & Logistics Research Lab, Korea Railroad Research Institute

Abstract

Recently, there are many problems of service qualities such as regular-rapid-safe —comfortable transport, that was
traditionally advantages in urban railway transportations. These problems cause train delays that affects consecutive
schedule, capacity, operation plans, and it is hard to prevent the propagation of delay and find the recovery solution.
Because the urban transport demands is continuously increased and the railway service is also expanded, the raillway
operation company makes efforts to improve operation performance and efficiency for passengers.

In this paper, we analyse the issues and problems existing in the major operation line of high—density urban
railways, and suggest the development direction of intelligent operation technology to improve the urban railway
service by minimizing the occurrence and propagation of delay. And the result of numerical case study is also
presented.

Keywords : Urban Railway, Service Improvement, delay propagation,

1. 4 & gAY, ARG, AFHGAM] gk, oA
8 3 A9 AE3hA £ T =AY 3 &9
A eAP FATAHEY] FoFE W FIe Ao d3Fs s Wk ofyel XA AAIZE ¥Rlo]
S = Eols E = I 4R = RN o
3 nEow Hwel WA IR AN ALy, Ho M Sl SHom Azt WAHE A8
5 = > 23 1
obAA/FAA o] AZFEE Bt A&dom uhAE Adghit WA g sjEeke] =ylo] g% ¢
sk 58] i) FAEAAE Fo LR TIIAE dom ARAAE TP =APA=E A 9
ZETAZI MA 9 T@Ee] Tyl ZAlska FAoH, TAE AxuE FoE Us Sk A
z & 2 oA glrt meh] FHi EAERE $971dE

EAdTY T dHAdeR FE S

4 12 o9A] 9d%F 360-1 = HE A EY FENFEFATA
M - P: 010-6325-6255, E-mail: kdh777@krri.re.kr

2010 6€ 159 A< 20109 8€ 179 4 H4 20100 8¢9 23Y A A A

r

>

>
N

offt

Lot

o
)



A F 3

A= =Eal Stk 58

GA A EARAA ol§57 BHOR| BES

Michael Pead(2007)= &3A17bl 52
=} A2PAIZY) m| A= G
o S}FEHbEl = Snowball Effect R4S 418

A SYEE Y

S
HFNA ] AP, 7l BAl, 2=

s
o] FAENA, Ao v

5o &3t 9 o

O

A7t sl AdEa gk
@

Sakar Aghol gk BAS AN SRLeHAL

)
=]
L
re
3
>
L)
o
>
~
>
o
o

Andre Puong(2004)-& MBTA Red Lineg Alel=
siaF S 2 SR F 2o AFEAIZ ] vR=
kS EA519 L MBTA Red Lined] Ho]HE 43
o g} o] HEAIZe] F48 4bgstal dEEE

1o o ofy

83T
Washington Metropolitan Area Transit Authority(2005)
NN SAFEE E AAAIEE A7 SlEk

SYFNAE) AR, SRR d=, A
T o Weks ARSI
William(1999)2 &2 4185 o= A 9%
ore] FAMHIA B A WellMe] EXFE=E gt
= 7S et ARIE S AR|aE 245
ol Fal EXETt HA FAART WA= JF

w
kd
s}
bl
1
>
R
bl
Mo
of-.":,"
J{m
o
B
L
=)

T H EAEEEG7IH ARHERE 47 =

As st o, F 9= 134.9%m, 11571
Harris(2007)& ZAAIA Aetd 21 &3l AA AAf e An|~3ha 9k
AZYEE A9 AR AtE ARAIZRE v]aske] A AAEE 18617, @ ELAAEE 65446
Tl frelghe AMSAT magkel 2 S ol o) ga o Wi 30129, @ Wit 1427789S
AtHom Ago] 7S WoFaL dApe] SAe a3k, 23 AT 47] wH AR 48% HML
w}  High-Frequency, Low-Frequency, Suburban< sezatm 9tk 254 57 =9 Eaelo)Ae] WA}
Taste] EAEFATHS]
[ 1] 273 Ay FHA| AR
2] 25(4) 1.30(3}h) 1.31(<™) 2.1(5) 2.2(%) it
A =FH(A) 0:00:49 0:03:15 0:01:58 0:04:35 0:00:14 0:02:10
A1E(B) 0:03:00 0:07:36 0:03:51 0:04:47 0:01:52 0:04:13
EED GEAL(®) 0:03:51 0:10:29 0:04:12 0:05:16 0:02:33 0:05:17
A APHD) 0:06:09 0:12:21 0:05:10 0:05:33 0:04:16 0:06:30
b W(E) 0:06:10 0:13:08 0:06:12 0:06:04 0:05:14 0:07:22
A3 (F) 0:07:15 0:13:41 0:07:34 0:06:26 0:06:31 0:08:17
A(G) 0:06:52 0:13:13 0:07:20 0:05:55 0:06:00 0:07:52
TFHAAF-A) 0:06:26 0:10:26 0:05:36 0:01:51 0:06:17 0:06:07




EEREEEELEE

A 129 A 3 & 2010 9€ 165

0¥
og

0:01:28

0:01:18

0:01:09

0:01:00

0:00:52

0:00:43

0:00:35

0:00:25

0:00:17

0:00:08

0:00:00
0:00:00 0:00:43 0:01:28 0:02:10 0:02:53 0:03:38

2]

00144

0:01 28

0:01:09 — )
0:00:52

/ *
/ R . 7
I e 7
0:00:35 I - ® —

0:00:17

0:00:00
0:00:00 0:0:43 [EE= 0:02:10 Co0eEs 0:03:35 00419 0:05:32

(3 1] 2t AA) id lqﬂ"VH’HOﬂ 4ﬂ1
I iﬁ/\]—ra FE}'/\

P e N ety xhﬂ 2991
Qlom ST BAS 7L o) e YeRart Eu
% A AaeAsle] Al we) gea
P Aolm wepd Falele] et 1wk 271
o] FaIeA}e] AAXAE Fupll Aue 2efspl ck
<3 1, DolNE 234 AT Gud B
H B A0 BRA B el

o]

i
1
&

=
fre)
o
io)
]

2 onjr w}.:ﬂr}q uﬂEg 1:/\]
FoM= oldld A BAAAES HAisleha b
A Ao ke Axsshs o] g Fad
A o] e,

mZL'

= Qe A B A gEHew
3} Foiz] our‘ﬂr =TI oI
1

g A2 o9 @5@%
ot &

ofe] 74 FAlE el gl FAolth
41 EAEE FPA U A FEAR

$-3971 ¥ (schedule) 3-& tholoHdia):= o857l

o
3 opgolxt £d71e We] STAL, Ao

2}

FA R A} AA ] Aol gtrEolof dh=
SAS 7 vk mebd 1dE =AEE 7|
M= Algttolote] @A B AL =] #Is)
=S 7lola vk e AARE Sl
A= #2553 oldA(AA )l whE dFe=

> &

Ak Aeste] Az EASNEo] 44 o

54499 wAREe e A 299 B4
& sk A skl pelAEE 47 - 1Y
sha glom, o A;E A LY A
LA AL el ¥ £ 3l
ARERG A 2D
o ol g EE &

SAAE SR B B8 39
A AR 9o ol gAWA] Awg wakare] [ 2ol
et ze

SN~ FAARE ZH/AesloloF g
ol ofe] o] 7hsshlle H
E#(Wait Discomfort) S ©%
A7ro = o)l EEA(Travel Discomfort)S E<5 $ £2]1%]
7] g AIREeR &3 (Congestion Discomfort)
< A5 g)Ehe v SAgERES g9

AARA olgshes Fete] AEREe] o
FAL 7 Slck



166 3uE EAAE %D AN B 47 1% 3

c28 2aAE 2 AN
FFLAZ RAAE W ADAE
NEAAE [ 857 %4

1§5A HNA A% = AuZ
t

2/ A AT A < 'HEr8)

- Passenger Travel Discomfort : ex) 571 & o|5AQA|7F =
>(OD22 A x ODEA2)

- Congestion Discomfort : ex) 54 £ EFEHARE =
AS(GARA A7 | ST 8 x & =

* OD : origin-destination 2Fo] | A @ ZTIF 2] SFEE 12 HkS wf ZIPF] F8%E 7FA

42 £INYE S EAXNE BA 4, 5>9) 2t} APe) LAFAAR F T AN
9 A7 AEw 77 < 6, 7ot 2k

AA E@dolE= 2840 7P e ol A

Y45 7 oAl AR doR Ak =
=] o
= RS

Og(:.“
)
Joy '
>,
=
PN
=
oxl
ol
Wi
i
N
=,
o
%
o,
09:',
O
[

RAgatete] AAL @ AR Hiake 4 <79 3> 7% LAY

AHERREEHAIH =N FH e

WAE AR FEbe 9
2 HAxohd 5 Yk B =Fol




o3k 7 g 78 3] %]

A 124 A 3 & 2010 9€¥ 167

FaYUZt quAE - 458 ZIF(ED)
(HEEE W)

EEROZ A - Abeho]
(HEstE Bd)

st

ARANE BY LAANE U o SAXE BT B
= o] we Gl RSk el g n
B EREEsEes Ba LAANS AN Ha
? ) wkea] salo @ dhatew 2 4 gir,

P

r
k2
it
)

422 LYPAA | £4

SAEF AW F& oledom B Ade A
BAstel AL A Bt ol F5URe rA
o} Aelo] FH AN GRS v Ak w3 F
SgaEe] Adow vt HuwE AR ol
A Ak whebd A58 A SANAE mUEY
o AL Aojars $ABAS WS Bl A
A8 Tl dE® u LAWAE SR Ad
sle] xle] HFaabe Hzslsl Aoldh B k|
A a7 49 A%E ez qlole] 6wl QAN

A& Aok As Adsplv<ad 8> =l

& 3nd
e AF ARE B SRR B ol &AAE BT
ol JiHERE Hola glou, SPAAEE U
TS Algletas A gt 2w L}E}L}# Ll
1808 [Liid
[<Z® 9> }x] o] 8AAEE FA3 E35 Kol
<29 7> AAH7IAIRE ATH<TE 10> =]
t Ly
-3
1 3 = 1
<39 8> dxghAAe] A

FRHT AP R - 2P D)
(2F=1H o)

<% 9> 7HAA| O] A AR

ﬂdl'-l-"‘li-l oF - Ao

EEETH

50000 e
LS
00000 Yo

00000
R —

o 200988

<1y 10> 7HAA e g7 AzE



168 3uE EAAE 3% AW B 47 1% 3

5. 4 & Passengers on the Dwell Tine at Railway Stations,
Aston Thvasty Qilire Document,  www.michaelpead.

B R 3 olgAEAe] BAAE 28 ) co.uk/writing, 2007

HNe 9g WAl oodxl W o] LxlTH oA o] An| [5] NG Harris. and R J Anderson, An international

~ FAANFE AAEL, Saagee] Eddzs A comparison of urban rail boarding and alighting

To wWE AR AEF BAT Se7hAAold] wE A rates, Proc. IMechE Vol. 221 Part F: ]J. Rail and

N2ER BAATE AN 2 2 AN Z Rapid Transit, 2007

W BA a9 QA o wle) x|el whgmal ole) [6] Andre Puong, Dwell Time Model and Analysis for the

Ado] P A FAsiglon, E4REs B MBTA Red Line, UC Berkeley Center for Future

AR wet AL S Has 1S wy Urban Transport, MIT's Open Course Ware project,

T} o] Ao 9oz W o]ex WA FTAAE BT Assignments for 1.258. Last accessed October,

S freld e nglen, $aRsE dugEs hitps//ocw.mit.edu, 2004

et EAARA 7= 40 o8 x|dukal/ [7] Zhang Qi, Han Baoming, Li Dewei, Modeling and

3t #ato] UERFS oF 2= 9ot} 67 AA At simulation of passenger alighting and boarding

FAA O] Ao A= K Aural B Shate] s b= movement in Beijing metro stations, transportation

3, B3] Al o]F prhe] o] SAREAA K% 7H’:_°] research, part C 16, 2008

o] we sholatodth X AWHAlS HAisle|w o)| 4= [8] Washington Metropolitan Area Transit Authority,

Q= Aol waE e wAE Aol FAS i) Passenger Flow and Train Dwell Time, http://

7l e g neld H49) 24N} 2 www.wmata.com, 205

35 AlAbsESIT [9] William HK Lame, Chung-Yu Cheung, CF. Lam(199),
B omHo e o] @AEAAE F SAAR 7] A 7 A study of crowding effects at the Hong Kong light

kS BAET) o]9] o] @A TS A7/ /0D rail transit stations, transportation research, part A

W A AL olE 7 EAokE BA7FEe A% 33, 199

om, o]t WMme] ATFA Tl A} & Ugolrh

23 ATet ASATHoEHE T ol 8AE A A& A

AR 32e] FAe] A Aotk

Qrakefermol A SpAL A4 uht
918 ASHA PARoks

43 2 AEdel
| Selul, @A)

?-OJ 7(4 CE_E.



