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Abstract : Korean government announced long-term railway safety investment plan for the safety improvement by 2020. But no
research have been done about differential analysis on railroad safety investment and safety improvement. In this study, recent 10 year
data on safety investments and accident data are analysed for the differential analysis. Three main safety investments are analysed on
regard to accident rate and accident fatalities. Three safety measures include level crossing accident, platform fatalities, and track trespass
fatalities. About 90% of railway accident fatalities are caused by these three kind of accidents. Differential analysis shows about 4 to 6
years delay after railroad safety investment and safety improvement. This result can be utilized for the decision making on safety

measures and safety target. Which required long term approach.
Key Words :

1T.LME

ox
o
R
ok
%
o]
)
o

Qo
ox
4 40 nE

A ge] BT A
o] AAIElo] glow, Sz 4
20| Bis Flelq AF F 4
Fohs 5FaFA)(Top-Down)
o AFgalgeh 1eiuh, 2009
Ao] Shmelo] ZAlEA o] 7| 2e QB ES Ayt
2020910]= HEALTIZ] Zeroo] Eehis BAIA 0] 2
ATk PR HEAL 9 Zeros EAIHO.
2 So] BNt B RelHQl BaAgo] ag
Aol Ees.

24 e e AFATIAE SHwol
Zket AR A, Qisze] WE qrdzw
5 vheFer B3 A4 W] ANEl] glott, ek

(e}

£} 22 qhdtiso] A A gEo] AW ek

J

%
=2
~N
o

i

=
Ho
of
N
4 |
ﬁi B
I8 hu
«1 ‘lm

lo

i

ro ok

2L o )y i

o
o o
i

j> H1
AN

r2

.

27} 4220] Hwobdo] st By Awokdd
Aszol| whet Y Es HE oK £ A 8 =],
20160l A3} A= QHAEEA E(2016-2020)0] 4=

safety target, railway safety, safety measure, level crossing accident, platform screen door

otk 2 A AR 435 57
S 71RO R A2 PAERE A5 {3 72T
2, FrbdEatet AR kAol sl Al ate]
AR S ekl AlmsRAS AlQlgh Hmehd
2 23 $EREY] Hrhs 5 oAf A &H o
FRE = A7 RREO R, AXE 1HshA] ¢l £
gatA ©7|7F Woll A TS HRE AT ¢
PHER vjdAo| w2 Fago] o AEr]

ABA AEAEEA R mEd, Sjs A=
+9] HoAdE FAIs] HlaliA e el He
P ol Tt THATEAE 28 o)4f FA Sl AlE
ojtt. & SPHAFEAE 20161 F-E fisto] 2020 of <F
743 2015 tjH] 30% 7jAS B3R st Qlok Fx
e Qlo] PHER} djike] Byl 8% TS
a3k ARloIU B2} dakat QP A kel Fak 9150]
golatA] grol 71 Atato]d &2 A B4l 7%
gk ARE TS 419 QPAEAL o] F o)A it

AP go] Axl= o] =gt Hol= 7=
of AXH rdAdv|e] w53}t 9 s} FAlof b
An|e] F7HAQl AR HEdokshe Adolt). uhet

_ﬁ
ol
2L
rir
[\*]
=
(@)}
i

=

' Corresponding Author : Sang Log KWAK, Tel : +82-31-460-5544, E-mail : slkwak@krri.re.kr
Railway Safety R&D Divison, Korea Railroad Research Institute, 176 Railroad Museum Street, Uiwang-city, Kyonggi-do 16105, Korea

122



He o

rz

SE 44

A ebelAbe] Bk EgAel el et HEst
Lash B9le Qrelie] BRH FA4S gla)Al
= Amebdol] Yat etk TA M BEst A
o1F BE WAL T FAN AP the] 47
o1F BE PAA7I9 Aol Bastt

ohAshE SpRAARe 2ol Fuld Tl &S B
AerA e -39 ol vhe] Hgick et of
of oo Fwerd Y] thak FAbe 59 o)y
A% EE 397k ok ohiEA shfol we Fmekd
o] Al et BE AN FAFAZL ARE A
A3k A Qbaol AMElel Eurt ekt A
Aololi AFFEE AR7E A ol2 Qs Aw
QPABIES} PHEA AN ek Bl ofelg
o Wkth Awerdo] thek S/ BEUo]

AR B ATAN BA TAe] e vk
Aol s o] Feajaet ofo] tet

et FARAY 2L oo, ARANGAR
Aot QRS ok S meEA] gt £ o
Tol A Hm=QRAAAe] AeFolut Mol Hi T4
o} ehAe] ABE AR et ARTe) A2E
AR Sk o2 BalA HEAHeH tE
A A9 AEQRd BE AYA A4 At
et AXE7E 24 AES nefskug sk

B AToAE QPAREAL o] Fol A Al b
A Qhriejgo] Agslo] A4 HRARe] a7l 1}
SR AgRRe] Aol tiE B4 Sasisin o
B, QPAEASL QP Hel HEt My art REstol,
B AFAL AmALT AR 90% oS A3t
B VM AT E S AT, BEAYR
AATALT, AR FYF Ao 3t 2o g =
A wHol BAS 1Yotk 37449 AT o o
Be p7ge] 2avwo] 4K, AU YA 2
Apa7) A7), AR geke] A7) So] It BE F
AHoRE FEHOR HgE ol

oate] FUE: Aweld A Sl oA
F29 79 BAD Anel By D ey s
AFILE] 7S WA WIS} oS- vrok 309 o]4ke] obAl
Exol that Aart eEek e Fe) B9 A
EobgYo] AR AlRE 20064 o] 0] P e}
stglo] gk Y ATE FATAL AdS §
3 oM omu 44E v e,

2.

e
2

T2t RH7HM 2] AXKEA]

AEQPATE] FREAQ FELFFHoAL =gl

SH=erdsIa| A, MI32@ M52, 2017H

f=2ye]
S= T

QRS EXE AIFo chet

NS $18l] 20167 3 5EF7F 9% 7H Y ol
o] AEehHoale B A 8-S wrmatdey. 2011
HE ZT 5ATRe] QEAEAL ofjAlel 5% 29799 o]
a7 ZHE oitolt). G5 517k QPAER] Ak
AdNEE T2 oflito] 4z 199 o4& ApA|staL Q)Y
HA S AEPHEA = ARy A U & by
AL NPsh= ARE -3 4] TR o] F 3
25b7] 98l AR FPAFEAE HESHY 8t oL,
PAEALR} QPAEALY] it W T AR ofike] A
of FAjzro] AQ g om, AFEARl 7|Ee] ufAE A
FoFTE mEba] 2 Aol A= AR o] Sl kAT
A3} daks AAlBte] EAS kit PAERl|
AbF HmbdAl o] Adk By e Amobd Alex
of wet ujd Y= T 10|97ke] AmQbAETA|
A BPTIAO] QPAEA}L oAb} HEAlal 52| Hilo]
ek Aol whgl =rto] RiEE=

ghgatlctk ARAQl ARl 820 A= HEQbA
7120 wet " AR7|1H] AR S Bgste] 2
AP, T ARELS w5 THe] Fu|o] ] o) A]

ghelo] 7Hsalt.

2.1 =l Hro| oMM M M| 2

Al Arobdtia o] FExfoflibat BAE AL
o2 APEAL BRAIke] ARl AJRHEAof kA
LIS AAA) HEA ROR] SHHIER ok
HEAT A 9 HEAT BAASole] QTS
2 oA AFH oz EAsIch mid GA-&P A
7t Z7keke 2A1E wdst] 918l Fig 13} 200 93}
+3AE 19km= RS FwAba AL} FEAL
AR RS ehiigleh 2 1047 o)
19kmY HEAAL BAYE-L 60%, EAlDL AMGES
6% Aastgch fHATNt, A, U, FF =
o] 7he] HEQPd JiAES FE 107 30% ol
e

oleg FAT pae] WAl FAY e g
T Qo) FERHE Ao Eg HFAHQ HHE
Aol @b Eakslo] olck. Fig 10 Liehct vhek 2ol
27 1047 FHe] BApAkR hae] b 2 7lof 8
018 HAxAdEA}al(Level Crossing Accidents) 714-0]
o S A=) 99.5%7h AukdEe] AA|He] 9o

 eAlE) o] A1 BA g 2AIE Holw 9
o Figlo] AN QAH, 25 shAbae A9
AT e RIS oA g W e
Atalgs FAISEL Qlek Fig. 20 A7 sk A
Al FEARL AFGAL, AR QLG AFgAL W o]e] o] AL

B

123



Rail Safety Act 2004

Total Rail Accidents

162 165

Train accidents per 100mil. km

13.0 128
Level Crossing Accident

_ Derailment/Collision/Fire accidents
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Fig. 1. Number of train accident rate in Korea.
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Fig. 2. Number of accident fatality rate in Korea,
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Table 1. Comparison of safety budget and accident results

Infrastructure | Number of | Derailment, NunL;berl of Number

Year [safety budget| total train | Collision, C Ve of total

A . . . 1oSsIng .
(mil. won) | accident |Fire accident . accident
accident

2006 305,166 33 7 26 460
2007 460,815 30 6 24 429
2008 448,455 31 7 24 408
2009 439,056 23 3 20 382
2010 313,348 21 4 17 317
2011 205,167 16 2 14 277
2012 461,586 16 6 10 250
2013 576,063 19 6 13 232
2014 550,245 16 9 7 209
2015 970,227 16 4 12 138
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Table 2, Comparison of safety budget and level crossing(LC)
accidents

Year Numbe'r of LC| LC Ac.c1:dent Number of Budget on LC
Accidents Fatalities LC (mil. won)
2003 61 9 1657 8,100
2004 39 6 1577 9,540
2005 37 7 1537 4,300
2006 26 3 1510 43,015
2007 24 4 1455 52,605
2008 24 4 1369 52,699
2009 20 4 1313 52,795
2010 17 4 1262 15,000
2011 14 5 1219 17,922
2012 10 4 1149 16,742
2013 13 3 1075 15,772
2014 7 0 1058 21,889
2015 12 5 1054 18,440
Utk o5 aEsto] 2003 FES] FAES Table 2°]
AA BT TeHE 28A 0l 2003W T} 0] 0] 2004
ARE 2015370 AEALEAL WS, Al
Az, Fe] A AEAGERS, A9E Anes
SIFE AR W whelE AASHTh Y% A
A= 3 dike 2 A=EAEE JAISE o4t
s hddn A dlite= FAE
dedds dAete] el dite] £4#o=
5 20004 o] 6601 Al 2012978 ARl
oF AL 2A fgasilny AEEE S
(AR ffde] 2 dEEe QLR HAeHE
goto] AAIEhel A PRl Heke] e oF
Ah FAlo]5 A|4el TP} WAYSHE Yo

A AYE Ao} APYR7 AEH o2 A= &=
Az dd=Ec) oAREAE ZAEE 200613~200918 2
a3t= 20128~20143 0] Yeh, A3} 5~61E0] &
253 ol= YAIst TAIEE Alefstei= 2~31d
o F7HA QL ARZE ARler AEE AAISE AkaL 9
Aol wi, =RAFSY Y| W e THL
2 AIQEo|= tid Aparh EAsHA = 871 wiZel
i i B e i g i G R g B 2 o e ] A A =3
e GAIREel AAAM fFAEr:

RS A 2 Fe= sfollMe |zt
2-3% 20 AdEA AAE08 Holn, AR
B¢ AR e gefolct makd haEAE 4
YolA @ B¢ =RaFeAe] Xz A4,

EREWE AT A 0] At 5U7F 10~15% SE
o] AbaL Frago] A=, U] - 70% o]4e]

ok

PR k5| K|, |32 K53, 20174

o QR =X AIFOf et i

Apa7 gaElo] QAEAY] EE Heh B Aw

]

2.3 5ZF A32ZIE0{Of QX FA} AR Y

A= %o g o R ARpRLHA FA
A HAE Fof =AEE U ARG 3Rk
S0 vl AL date] Bl e 47
A 2~ 3 P & of(Platform Screen Door, PSD)2] 79 Adx
vl-g-o] 9243] S7Fsto] HARE 20904 ghsfo] 4
§- 509 ool Y Ak Wtk Aad=ort
2ARom ARE7] A2 FT 10837 A3 7E
of AXjofikt A3l AR Ak, A =AE
T QAR LaREe] AR JARY vlE, EAIEES
AT AE, =AEE S7FoNA AR APgAR
£ Table 30| AAISIE A =AIEE A 23
Aol A il HFES T AN HTEE
ahaic

2007dRE BAHeR AgEl BANE $7%
o] Ax9) avhs 20119 o] Fof A[&HEAL
of, obAEAel ETAS] AFHE 4d0 R BAH]
t}. Fig. 204 st vte} o] 109 AA| 7|17t Fok
A Al AA| A}DPXM 50% 4=3=0] AR QI3E A}
rjolm, T} AAHORL A} ZrfHe 24
olth. it HEART AbIAFE 50%S ApAI3hE AR
A 23RiEe] Ao aron 348 Pasialch
ofafat T} UFEo] AL B 3uhe] 1
Al =AEE A HiRt S A= A] g
s Agskal Aok AR S L= T}
AAEA] 2 diFEe] JAks T ETARIA &

>

(o]

Ay

¥ >

o X

Table 3. Comparison of safety budget and urban train accident
fatalities at station

PSD No. of .

install | PSD |. PSP Ipain o |UrP0 AN oo
Year . installation| , . accident o

budget | install . (mil. km) o %.

. : ratio fatalities

(mil. won)| station
2006 | 45,745 45 8% 90.26 92 -
2007 | 126,349 102 16% 91.22 98 +7%
2008 | 122,085 156 25% 93.17 74 -20%
2009 | 236,689 371 53% 97.19 77 -16%
2010 | 128,025 419 59% 100.90 62 -32%
2011 | 73,370 457 60% 107.91 43 -53%
2012 | 46,424 519 64% 111.97 56 -39%
2013 | 65,632 534 65% 117.13 31 -66%
2014 | 74,866 592 70% 118.31 25 -73%
2015 | 272,171 636 73% 121.65 26 -724%
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Table 4. Comparison of safety budget and conventional train
trespass fatalities(exclude suicide)

Track Track Track fence | Conventio
Year | lenoth fence Train km| installation | nal train | Change
(kg) oo {il. k)| budget | accident | %
(mil. won) | fatalities
2006 | 3,140 662 63.51 16,004 44
2007 | 3,158 667 72.98 11,033 32 27%
2008 | 3,141 685 72.74 255 29 -34%
2009 | 3,145 692 69.15 2,059 14 -68%
2010 | 3,219 713 69.68 2,978 13 -11%
2011 | 3,185 722 72.60 5,800 17 -61%
2012 | 3,203 752 73.28 4,791 31 -30%
2013 | 3,222 771 70.11 9,101 11 -75%
2014 | 3,269 807 66.68 9,125 5 -89%
2015 | 3,285 820 63.14 4,856 8 -82%
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