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O U, & ESHADIES 22U E2SE2H0 HEot)|0ls HEokLt
QAANSUHA RFAotE = MIIEN HEgst JI=EEH0l D UK &2
A=t ZIHUAX LT E£& FHM Jl= A0le &=01 HABL
deol ¥ SALA L0 =HA2 2 sS40l WML UL,

O 228 FTI|=AH9 &2 Ofcie 2ol (08 2.1-2.4 ¥
2.1), X R=dl H&F S0ICt. T8 =W JIgHMa il dES
2.2-310t 20| BItotd UCH.

OEM Business After-Sales Business

x ;
g After-Sales Service
o » Accident Repai

New Rolling Stock C(_:I S Siopots
? = Maintenance
° = Revision/Refurbishment
e

Date of @ Commissioning

[}
5 Renewal/Maintenance
g New Development = Renewal
'2' and Upgrades = Preventive Maintenance
-E = Corrective Maintenance

2 2.1 OEM(XI=ZHH| M A, original equipment manufacturer) % After-Sales
Ao A9,

B Infrastructure
B System Technology
B Rolling Stock

THE =AM 72
126,50020 0F EUR
(19723,4009 KRW)

£7H:5C1 Verkehr Gmbh 2009

8 2.2 S0l ANES 208 HIZ(%).
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H 2.1 50| MBS ANHREE 2.
_ S ANEHE 2009 ~20144
}\H;'-I %oo:l BHot 2 2 Al AH Q| T
OEM Al 55,100 85,956 5.1
After-sales At 71,400 111,384 1+3.6
S 126,500 197,340 1+4.2

® 105510

= 5296

B 217,441

B 80,271
e

P s y Iﬁﬁs
P 1' B 47895 ':I:l‘nl
" opajor
W 225769 RotmEFHEE
W o jotijo}
O3 2.3 8% )| ANEHU(SHP: BHOEUR).
EEE
A 28 SAEE e
ST Z KRW A2 EUR ZKRW | MSER T KRW
neg 52 728 16 220 11 164
E-E 3 42 [/} h.6 3] 7
=0 /] b.6 b 7 37 b1.8
=) 1 14 1 14 3] 1
ORAIO} b8 81.2 12 16.8 26 36.4
X 3 12 1 14 b 7
CIS 5 7 2 2.8 27 37.8
OIDAFHES 2 28 1 14 3 42
128 179.2 42 b8.8 119 1666
£H: SCIverkehr Gmbh (2010), Rail Transport Market-Global Market Trends 2010~2020
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O 2=z, 8 32U 24

g &
= JIEdAHS g4 & WE2 2X&E e ottlet XFdolLl =18 At
2d= X Foote g7 7=

- UM XL AIABE 150t 3R0= HAUHME H#0HE = U
= JI2lE HMZotJ| o 292 Jl=He HHE0| tiME SH 730
Jlx=st &I QYECH

- of20AMe &= A2 =XAA0 Jli=st X222 00 Hgst MSO0l
ZI Q6.

- EER0H0AE =RAZ2 H40ILE HE0 =822 2H0ol= 20|
2o, £t SUIIE £ #HES =HAE0 A= g 2
ROLCE.

O |89 &2, M =2 AGHO AE A& 28E = Q
= "EZ|=2 2=2Es” O uott “==% =EEF3IT Ol s =¥
2 WIFE(SEE A W, the Association of the European Rail

Industry) 2t UICE =4

Ralbways associations: 05J0, regional | Railway Industry and costractors:
raibway associations: CER, EEM, AAR, ALAF, \PHIFE, FIEC, EFRTL, -
AUR. UAR [ UAL, -
i L
N ’l‘ [ Transaurt secter trade associstions:

Infergovernimental ongasisations: ¥ v UITP IR, [ATA. UFTAA. FIATA
ARTF, U, |AEA, UF LRA, I .

*UH, UN [ ECE, ESCAP .. : 2

» QECD == — IJ‘IR'J:’_EH"A..

» EU Institwtions, g *

. Em_m_:.._-:.‘ Europe, o .'_“'-\ rlnttr-‘a‘.-nnx associations and
Specialized bodies: ERA, .

| invberest grenps for tourism,

FEMT 1T c -
R i £ 0, | eavircoement, ...
L | £ U 1
. Inkternational Financial institutions: Intermational standardisation bodles:
Werid Bank, EIB, EBRD, ADE, . I50, CEN [ CEMELEC, ETSE, IEC, —

1% 2.5 22Y ZES 2@ J1&/J172 2.

O ol2ist “BETI|2o 2RY FF I} 2Ists 229 == ‘X3
2 HCAAY" 2 MEGE 2A0ICH iKY EESE [IE stEHOR
=M EE B AZLTD B0 Y2, OlHE BN NS 8 |



gHAUNAME =2 Fla=z2 G810 2.
- OtM = feb LBrNOl IO gy Ao
- O 29 S&A(Interoperability)2l &4t
- ARHEDIE ROl ASOIENMAL sSAN S&X
- S MSAHN et fetEol Al =1 S|
- EU HY0f S28 = U= oY SE(AMEUS ZE)AAH =
O UINIFESQ UlCE 2E0=2 SYPII=27XAH DB EUTREQS HYSHH Jis
=30l et Mol &=6t0 UL, Sol UICeE OSIH(=ZMEE
&J|7, Organization for Cooperation of Railways)2t2l MOU(oH=2HA,
memorandum of understanding)a ot 0l0l 0SJDet &&= 58IH2| UIC
leaflet(DIEMH)S HESHALCEH.
Customer Standards
System T ‘H;\‘:ik_i_ﬁhh}l-: tional
unctiona
Requirements Jse Cases Terms Requirements
[ —
System Functional
Breakdown Architecture Breakdown
Streuture (SBS) - Structure (FBS)
System Functional
Requirement Requirement
Specification Specification
O 2.6 EUTREQS =X,
UNIFE | uic
Interface ‘ + TecRec -
(type 1)
European CEN
Standard .. Project . J /
{type 2) TEC-REC CENELEC
O3 2.7 UNIFE & UIctel S M.
O S50l UICs ENZF S ES MY AI=2E £ Js dE8iX/2HE JI=H
HE EZAIAEE FHole & 200 2™ =8ol HZot2 AUCH.



UIC Leafletl *&d& OtcHel H 2.5 220 XLt 80&2t el &M
E EE202 JIE/RE & NES NSHS=Z JfMs6t] UCH A
AoAC =50 SS2ZE 2EE = UL, ZHELZE 1] 9=
H2 = s ETIIS0 Oist oy A0 e Exts 18 2.84
2.

E 2.5 UIC Leaflet 4.

© 0O N O o0 b W N —- O

- Statutes and regulations(1 volume)
- Passenger and baggage traffic(6 sub-volumes)
- Freight traffic(9 sub-volumes)
- Finance, accountancy, Costs, Statistics(11 sub-volumes)
- Operating(10 sub-volumes)
- Rolling Stock(10 sub-volumes)
— Traction(7 sub-volumes)
— Way and works(10 sub-volumes)
- Technical Specifications(9 sub-volumes)
Information Technology, Miscellaneous(7 sub-volumes)

Design, build
& test l -

Extract req and
means of

compliance

Feed back problems

Jolnt common standardisation

- e

manufacturer

-
Feed back problems

Joint common standardisation

Extract req and means of
compliance

‘ EC certificates

Extract req Means of compliance, RFC,
RFUs, lessons learned
Standardisation
Include new & Extract to create awareness
standards in Regulation of what has been done and
database framework of boundary

Create new and
revise standards

conditions

8 2.8 JIE9 g & Ha EX.
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D=2 3R, FR(¢Y ¥ FHER SN MES/SS/2AE/MEE
Z 2 MBI|l2(E=012 -8 g3 S)0A 28t JIE(CIAR! =
2 2 I0IE, DIz AMEAM S)2 WES MEotH FRIIE22 FHotl
U[CHM, 23CE, 27X, W, T2EE, UsSoHd Y T22HAIY,
AdH(Ss7), WU, &ots=E, ot&, &8t HY 359 JI&E0 AlE
g L= MSEZ ChotA MAIZLD JACEH. E£&, ZAHDIEH AMSIIE
Ol otttz S 2L Y 2de 2k UAse s et dHE 2
OICt.

Ol=2 A& &HU UGN 2H2EIIE=2 HdFES 2=z 2

c
(building codes, fire codes, plumbing codes, safe codes), E=
(construction standards), 2l Al2tM(specification)2 HEE

-
(w0

Ol= Z=2, 8% H=slz 0geg

16

SRS =
1§82 HE2Z2= ASTM(OIZTHZ Al

SI&3l, American Society for Testing and Materials), ANSI(O|=2

[=
o
10
@
T
10
08
9|I_I
1

T

= Uniform Building Code Jt A1,
HHA

3|, American National Standards Institute), AMA(OI==EE 3
American Water Works Association), ACI(Ol=23clE&3l, American
Concrete Institute) &0l U220, FIIES=Z JIEF 38X HIER =
FOZ MSHTO(0I=2E=wWE83l, American Association of State
Highway and Transportation Officials), NFPA(CI=SMOIEES!,

National Fire Protection Association) S0| UC}.

0= WSS9 HAEZADE S XX

[N

Ofl M3, 2=, &0f
AT E(HWA
= 71,21 n
JI=gZ2 | AASHI0 == TR
DIZEIL | ogpap | [AFAE
JIEEZ) &———— A&
TS
Ofl X112, =0l

8 2.9 0|2 NELS AETAIIFE 2| ZRE,



O 2 &2 gR= HE, UL Y, 28 ¢ RN 2 I}
sot A9 (County) RE L X HEESW AHEHNOZ [MI2H =04, 2
=9 HAESAIIEZS AASHTOOA J1=, "I /33 s2=s= Soi &4
e 2t2| st

O 0= CSI(0I=2AHEAIEAME S|, Construction Specifications Institute)
O| Master Format
- OtAHIZSHE S S0l A&EPH MetH 2™ AIEE D Ys 2448 =
SMEEZE PHol= &HAAD(work result), AZA, MHE HEHEE
st HAEC 2FHS M=z A= OIAH SE2=2 (Sle &
5089 Al & 22| BEUHA ME& Jlsdst & g2FI|2 S AIS X
Of HOIdE2 1ot ZEMAHE HEGIULEH.

- OIAEHZEWR SHAHC HSHHZ FHEDD, 4SHH(EFD]2 AlgdY
S)2 S5EHH(AMEX =IHH )= 20 Wet(optional number) AISE
= UAE=E ot ULCH.

Section Number Examp|e Section Number Standardized
Standardized Number Pairs:
01 - Operation and Maintenance
Level 1 310000 Earthwork 05 - Common Work Results
06 - Schedules
Level 2 314100 Shoring 07 - Insulation
08 - Commissioning

Level 3 3141 16 Sheet Piling 09 - Instrumentation and Controls
Level 4 3141 16.13 Steel Sheet Piling Examples:

: 22 07 00 - Plumbing Insulation
level5 3141161301  UserDefined 53 97 00 - HVAC Insulation
2 2.10 CS12l Master Format 2= HMI Al (Numbering system)

O J=n A

- detNoz HZF0|2t) ot HUl= Jl&d #F0] /[, I XolE2

= 2.60 LIELLE QULCH.
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— I=F=9|AH (o] x| StAE S }\Hlxl. [=]
o = — SS9 ad, o, & rad
ME=SHE | - ZESH0 GHE Mi, RS2 S84 W _ -
5, 2Y S ZI0IY 27
- HESPI2, MMREE E= st B2
N [RSR=gcs sa§| % OlﬁH:‘dﬁII}_QI gog Sl NE | - 8% =2 ME, A™

E202 | - (RE NLH - AHH

HH XS | - HO EEX %S - DEQIGHH EE
JIES gdol 2/HatH XA ot A& (JI=JIE S)0I0, Sdl
otMOILE tZ2l =20 =80l =M ULt

- 32 2 Yoo Aoz EIXILE AIAES FEHE RXAStH 2 Hl
EOZ Mg = JAEE HLECLC

- EEZ0H0IA D&l 132 22 SE0A 2HEoHH EUel 0ol o
ct =0t 2t B AS HAHSYY SHEE S TSIs(as HARE D
Z, Technical Specifications for Interoperability)E &H|ot= =0l
0, U X0 JI=ot HS2&= fIet JI=AL0l H-E 0 A

HA OISO OIE &Z2 ENOl &HE 1D UCEH.

- X2 UNIFEQl H=X &30 Jlelot EU(s & HEH, European Union)2l
EC(REAES ARG, European Council)It REEE JI2IIEMHAE =
oF &2 2w, 30U 2o & MAH ESAME FE=0 2=0t2 U
O, EU EE& a2 22+0| &1 Ues TSIs, EN/ENELEC, UIC leaflets

s 2z 228 HE3s AAHAZ EFHAIII|I AotH ==otd

_|_ —1— [

$

[

- Ot 08 2.112 1A EU SE0182 B A S Xtiots Jl=JI=H
Aol FZ0A U SE0I=2 JIsII=dAS HSE 2XE PEP_H
£ol, TSIs2 E80l= =S80l WE S== ofex =
A JI=J)IEMAZA JlssS 22lotd JALH, U Ji=JIE&d A= O

A

o 22 HE 30 U2 HSotkl Rot) U= AFHO0ICH.
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YESTERDAY TODAY

International A greements
(COTIF, AGC,

With or without mutual recognition Nation ; RUICS

8 2.11 22E 4SIIEMAS B,

O Z2HAZE MR
- |SOLF IEC(Z2MIEIIE=83], International Electrotechnical Commission)
=

WA Hote #32 H AXel 2I2t0] ez Het Nz gA LN

—

0x

S 2Xe L2 WIO(HIHREIIF, World Trade Organization)XIXI0iA
=2 #20ILF AHe =Y L= oiel ==0 &= 0| &IC.
- 2t Z2HI|FRL €Y R AXl U&= ot E 2713 220, 1S
2 JECe XA A= O 2.122F &0,
H 2.7 2H JI17 L &2 =2
H A S 20¢f AXE T
ITU(Z2MED IS AIAE E4 20t 1865
|EC &SI &K Al AE 1906
SO AD] 012 20k 1947
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Uzt

<ISO2l E=Z&>

OlALE] SRR
(Council) (Central Secretariat)

;ouncil Standing Committee)
7 [EE2|olA ]
(Technical Management Board)
-

HESEIVIRE] (REMCO)
REXEOS
(Ad hoc advisory Group)

b=

(Technical Advisory Group)

Traeles|
(Technical Committees)

<IECY Z=Z>

&3] (IEC COUNCIL)
ZEESMS

~

ESPIUNRS
(Council Board)

~r

WEXE= S =wes| st
O (Executive Committee) (Central Office)

MERe OlAEE|
(Sector Boards) (Committee of Action)
X
(Technical Committees)

HE RIS
(Conformity Assessment Board)
i)

8 2.12 1S0 & |ECe =& L.

H1

20t0 2R L S8

2 NMIIEXT-AAER20=E |EC, SAIZ0¢F

HE 202 M3 =0t= ITU(=
H&EIISAHE, International Telecommunication Union), 1 0/2/2
Z 0tz ISOUIA ZESHLE 1SO0= dIZ0ILt XEMME S 21912 #7230
L 232 AMEEY S(1000d24)0 JU2H, EEMIII=/Js e A=
A FO0ICH.

HC 200 M= EF 202 22 UICe MAHS =2 EZSAF S0 ¢
HEe S Jqs FHMEZOI22 HE A0IH, M MAHS &2 30
JbatD UCH. 2= HEEZFAECH0l OtLiet THE &2l EZE3IL
HEXXE S Zetgof Al

UICOIME EZ 0 &8 Jl=, 220l 28 He =2 ZO0tol CHot
o J1E &E4H0ILE JI&=299 HESH, ZEMNHES X2 0|20 K=
ZH2 20| 01RO AILD AL

89 T MYHE 2HAA HEL =ZAS EE610 KA Jlss
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O Jlg 18 3.1 Zol 24 HMA=s

27 (Chapter) — 2%
(Sub-section) — A=2F(Leaflet)d SHZ P2 2 HAHEZ =2
DJEE BOWolH, A2F HHOUHA 2 MHEII=0 L2 L2HEC.

(2 LeafletOfl CHOHA =AIZ JHBEHO0l 0I1FHE)

AT qu

[HH

HES SHe & 10012 2HEE0H, RelLietel "'EES8HDIIE U KA
St LHE2 'Chapter 7 — Way and Works, GIA Ct212 UCH 2 A0
M= =& Chapter 72 WHEW =W AHIIES Hlw &4 &M, UIC
Chapter 72 MR JIl&E =52 0Otcilel & 3.113F &Lt

H 3.1UICe AR JIE S5.

70 General characteristics of lines(\=&S LBHE £3)
-700 &2 FPE - IHH2 o= HE
Classification of lines — Resulting load limits for wagons
-702  HE2FRAE2Q HHE st SHE SIEHE
Static loading diagrams to be taken into consideration for the design of
rail carrying structures on lines used by international services

-703 25 HBSXE A 22 HdE SF
Layout characteristics for |ines used by fast passenger trains
- 705  EE IXE {8t JlEtAlA

Infrastructure for tilting trains

71/72 | Laying and maintenance of track(AIT2S 24 %L X 2al)

=710  SHR20HAL =4 A2t
Minimum track gauge in curves

=711 2INHEUAML =S 100km/h 014 UIC dlel &8
Geometry of points and crossings with UIC rails permitting speeds of 100
km/h or more on the diverging track

=712 dlEe ZE
Rail defects
-713 228 ZALE ES29 &

Design of monoblock concrete sleepers
-714 A= FA2LE /S E29 P2
Classification of lines for the purpose of track maintenance

=715 AT |A&el "8 I oA - FEIN AUE SRE
Factors affecting track maintenance costs — Their relative importance
- 715-1 : &Z & e HPHE 2 /St dEXHH SE

Application of digital track geometry analysis to the planning of tamping
and lining/levelling
- 7152 . 4l |AHCIE |t HOAE
Recommendations for management of rails
-716  HdzdaED|o X0 380 Z20rd
Maximum permissible wear profiles for switches
=717 AE QPAAME Y ASHLZ2 UFAIII| RIS wE X AIAE
Recommendations for the design of bridges to satisfy track requirements
and reduce noise emissions
- 7173 Zug - LA JE Yo 24
Steel bridges - Laying of track on steel without ballast - Direct laying
-718-1 . AT |X2el JIHEEIE 18t MEtAE
Criteria to be taken into consideration when approving mechanical track
maintenance equipment
- 718-2 : ot Yo Y L HHEEE HUIE DSt NStAE
Criteria to be taken into consideration when approving tamping and lining
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71/72

Laying and maintenance of track(AT2 £4& L KX 2al)

machines for plain track

- 718-3 1 AY=0| YI-HYSY FYIE 2B MBS

Criteria to be taken into consideration when approving tamping |ining
machines for points and crossings

- 7184 1 A EXo ALY ZHE I8 Jt0I=etel

Guidelines for the measurement of noise emitted by track machines

-719 BT i ED 2 TN AM
Earthworks and track bed construction for railway lines
- 719-1 : SHOIE(Under Bal last Mats/ UBM)S| E=0f 25 AAHE
Recommendations for the use of Under Ballast Mats. UBM
- 720 UYL (CWR) AH=Q 24 Y X2
Laying and Maintenance of CWR Track
=721 dlEe 2SS0 28t HIDAE
Recommendations for the use of rail steel grades
-722 JIE LS AZS HEE I AIAE
Methods of improving the track formation of existing |ines
- 723 o AMAL] - Il L 2| UE
Vegetation control — Technical and management aspects
- 724 . TAHTA 250kN S22 /st AT Al
Track equipment for 25 tons (250 kN) axle loads on ballasted track
-725 4l Z& M
Treatment of rail defects
-728  AE HAHE /st 2O HE - B =X

Absolute coordinates for tack engineering work - A Railway Geodesy
approach

73 Signalling and interlocking(dl& & AHS)

-730-3 1 AT ®AHe HIXNE fs JANS3
Automatic warning of track maintenance gangs

- 731 . ASAHo HA
Inspection of signalling installations

-7 LB ASE 0|88 EXEZ S Ae|
Principles for signalling trains routes using wayside signals

- 734  DEREXE s oMLY A
Adaptation of safety installations to high-speed requirements

-736  pSEY
Signalling relays

- 737-1 . Combination of track circuits and treadles

- 7372 . S2HE QAT SAS IS A
Measures to be taken to improve track circuits shunting sensitivity

- 737-3 1 EZ02 OOIelAH D= B8 - AS4d JIsE SXNE st A
Application of thyristors in railway technology - Measures for the
prevention of functional disturbance in signalling installations

- 7374 : ZYSHIQ FHO YXE st
Measures for limiting the disturbance of light current installations by
electric traction (in particular thyristor apparatus)

-738 . otd JEQ MY L HEXLI
Processing and transmission of safety information

-739 < AS AX HMEt
Slip limits beyond signals

74 Buildings H=2)

~ 741

D AN - S2E =0 - STH X0 28 7S
Passenger stations - Height of platforms - Regulations governing the
positioning of platform edges in relation to the track
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75 Telecommunications(S4!)
-750  EESAY - RESHO S4l 22
Railway telecommunications links — Improvements to be expected from the use
of telecommunications for operating purposes
-751-1  E& 248 JH| - & L 0|4 &l - LB N2AtE
Railway radio equipment - Fixed and mobile units - General technical
considerations
- 7512 : & 248 JH - #A
Railway radio equipment — Technical specifications
- 7513 : 212t KA-X1 RAESA AIAEN 28 Iz AF
Technical regulations for international ground-train radio systems
- 7514 . 2ZXSUANL GM-R AIAEI RHASA HE AHE
The co-ordination of GSM-R systems and radio planning at borders
- 752 1 =2H MM AF L 2Z0| 28 LBt #E
General regulations concerning the establishment and technical operating of
international teleprinter circuits
- 753-1 . 2H M3 HH 28 Il 74
Technical regulations concerning international railway telephone circuits
- 7532 1 UIC 8412 #2532 2= & {2 2sh L8t 7F
General technical regulations governing establishment and development of
communication capacity over the railway telecommunications network of UIC
members
- 753-3 : UIC S82e |22, 22 &L dsHsEt2 |st EXt
General procedures governing maintenance, operating and performance criteria
for the UIC member railways telecommunication network
- 754 g MIlgM - A4 L AH(0 28t 73
Omnibus telephone circuits — Regulations for construction and equipment
= 755-1 0 JIHR &4A42 X0 |8t SAldS HOIEL 24
Laying of telecommunications and signalling cables and their protection
against mechanical damage
- 7552 1 O MERSHO UXERI(2H)2 Yo fIst SAEHIQ 25 2ot
Protection of telecommunications staff and plant against a large earth
potential due to a neighbouring electric traction line
-75%6 0¥ Y 0lsA 8 M
Fixed and portable lineside telephones
=757 @ BAHEQ QHUAIAE AH|
Installation of public address systems at passenger stations
-758  EEQ OlsA RESH 2E2 - OHHILE
Use of mobile radio on the railways — Antennas
- 759 A3 co-axial pairs? Jl& x=A
Technical conditions for small-diameter co-axial pairs
76 Level crossings(HES=
-760 = 2HES - Tz ZIE Y NS
Level crossings — Road signs and signals
-761 4= s 2% 24
Guidance on the automatic operation of level crossings
- 762 . 120~200km/h & 2Y Hdg AL =9 oM A
Safety measures to be taken at level crossings on lines operated from 120
to 200 km/h
77 Structural works(?X2 =)

=770 W Y HMZIAF2U UHA 22T OHE JSE=SES AHEW 28t J|E
Code of practice for the use of high strength friction grip bolts in
bridges and structures constructed or maintained by railway authorities

- 771-1 0 AL E gAY

Rolled steels for bridges (sections, bars, wide flats, heavy plates)

- 771-2 : Leaflet 771-12) 2 S& X S=0 28 AUAME

Recommendations for the use of the various qualities and grades of steel
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Structural works(2EX2 %)

contained in Leaflet 771-1

- 7713 :

Zue 282 Y XNX7EL HZ 0 2st DA
Recommendations for the connection of rail-bearers to cross-girders for
steel railway bridge

- 772-1

Standard principles for the;use
for railway bridges

How gE Jigol g0 2 T

F
o MM

f bearings made from various materials

- 772-2 :

BT NREEO MZ(f &8t J|E
Code for the use of rubber bearings for rail bridges

- 773

D AERX 232IE T W (joist-in—concrete railway bridges)2l M0 2t

HDALE
Recommendat ions for the design of joist-in—concrete railway bridges

- 7741

D E2230E ¥ DAEYAE 232E HZ W HDIZEAH 0 28 ADARE

Recommendations for the fatigue design of railway bridges in reinforced
and prestressed-concrete

- 7742

ANZEA BZWl UM =52 4t
Distribution of axle-loads on ballasted railway bridges

- 774-3 :

HAE-wS MASHE - BEH AN 28 HDAE
Track - bridge Interaction. Recommendations for calculations

- 775

D EZL AL0 AN SE LE

Use of welding in the construction of railway bridges

- 776-1

D AR A DAUE otE

Loads to be considered in railway bridge design

- 776-2 :

TeE-AC-nE ASEHSZ 128 dg-ue X LTPAE
Design requirements for rail-bridges based on interaction phenomena between
train, track and bridge

- 776-3 :

e Wy s
Deformation of bridges

- 7771

CXHEe S0 et 2l 25 A

Measures to protect railway bridges against impacts from road vehicles,
and to protect rail traffic from road vehicles fouling the track

- 7772

L EE 2EE - AZF2UANL AlS FAE
Structures built over railway lines — Construction requirements in the
track zone

- 778-1

D PEZNO LZEAN 25 HIOAE

Recommendations for the consideration of fatigue in the design of steel
railway bridges, especially with orthotropic decks

- 7782

JIE ZWol oty EItE st HOAE
Recommendations for determining the carrying capacity of existing metal
structures

- 778-3 :

JIE 223delEw £= 232IE OtXl WE2l Lot EIIE st HOAtE
Recommendations for the inspection, assessment and maintenance of masonry
arch bridges

- 7784 :

ETuo =40 st A2 ¥ 22 EXt
Defects in railway bridges and procedures for maintenance

- 7791

DX SHUAl 2F(slipstream)Jt HE AF RES0 0IXls L&

Effect of the slipstream of passing trains on structures adjacent to the
track

- 7799 :

BT HEQ orA
Safety in railway tunnels

- 779-10 :

JIE HES 2l & B 73

Management and maintenance principles for existing tunnels

- 779-11

L B)|eists Dejal HE CipiEo A

Determination of railway tunnel cross-sectional areas on the basis of
aerodynamic considerations
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78 Remote control installations(2A M &)
-780  ASHEHIQ A= M
Remote control of signalling installations
-781 NS HEH AN LY L S AIAE
Transmission systems and methods of remote control for signalling
instal lations
79 Miscel laneous(J|E})
=790  AAIL2E(axle counters)Sl &
Use of axle counters
=791 XA AHIQ EE =2
Quality assurance of overhead |ine equipment
- 791-1 . XN RI&A2 23
Maintenance guidelines for overhead contact |ines
- 791-2 . XIS AEH &CH
Diagnosis of the OCL conditions
- 7913 (&XH F=H Al OHA
Sla_fety measures to be adopted when working on or nearby overhead contact
ines
- 792 X IXE /S 01s4A FHUlQ HME Y 220 28 7R
Principles for the manufacture and use of portable units for earthing
overhead electric-traction power lines through the rail
- 793 . EXE AHI12Q JHE AlS
Working methods for mechanised overhead line installation
-794  REY DEFEUO HENHI-MIM ASEE
Pantograph-overhead |ine interaction on the european high-speed network
- 79-1  MSEX A2 HEDNI-MIN ASEHE
Pantograph/overhead |ine interaction for DC — electrified railway |ines
-7%  EHA MY 4HY - dzE A2
Minimum installed power - Line categories
-7%  EEItZO| Mt
Voltage at the Pantograph
=797  RSEXQ MIEX B LY
Coordination of electrical protection substations—traction units
- 798 : Integration periods over which parameters can be averaged
- 799 : 200km/h Ol&h DNEHMO R MM E4
Characteristics of a.c. overhead contact systems for high-speed |ines
worked at speeds of over 200 km/h
- 799-1 : 160~250km/h =& =& &2 MIH 4
Characteristics of direct-current overhead contact systems for lines
worked at speeds of over 160 km/h and up to 250 km/h
QEFZH B I
- CEN(SEE =312 3], European Committee for Standardization)2 &

gt sels Mgt 202 EEHotes =8 1301=2 H=3t Jl&0 &

. Ol 2ol &0 202t SAZ0k= 22 CENELEC(SEEIIDI=H

-

JistCH

=3I 3l, European Committee for Electrotechnique Standardization)
Qt ETSI(SEEMI|ISAE=SD|F, European Telecommunication Standards
Institute)Jt SEsHCH

EUZS

S

O 88 2209 B (7)1 2=
2

(et J12H0 HSEXE F=HAIIII| Plottd EUXNIE
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EN 1998-1 @ Z100HSl Section2Z =& XXX CH
| EC-8 : LHAI&XN ] of 2= MEE HEE dF) ESFPXEY
(EN 1998) £
e

EN 1998-2 @ wg WHNAH 2 MF
EN 1998-3 : JI

EN 1998-4 @ Al E, &3 2 220 Ofst LHaAEH
EN 1998-56 : J|x, StaY S KB E=9 WA
EN 1998-6 : =%, Et? S MIZ LHE &

BN 1999-1-1 1 22015 752 AANISAET D07 O S
|| eco: 2z0im 7xeo 8y | oE
(EN 1999 EN 1999-1-2 : %XH/\W_ N0 e 22018 2222 4
EN 19992 1 20| AMEHU IR0 DAE 220)s
STE Fsst 215 o E27520 &)

1IS0= 194798 =0 2= HIAESEXZ(Non—-Governmental Organization)
o=z & MAH 1600 M= ZItEZ=J|&2 HEMOIH, 435 & MBlA
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- V2 High Speed in operation [J] V<200 km/hinoperation [ High speed in project

8 6.1 20118 OKEBE AAE” 2,

- V > High Speed in operation |:| High speed in project
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H 6.1 OtAIOF, OLZ2I3F & HOI XIge 2 AE 24

A2l BH X =

EE 380,0008F &
| 20154 QN EE 1.0 %
T ABIE 40 %
| GDP/¢! EUR 3,000
GDP(2010) EUR 11,300
. | HEZ GDP A&E .
| (~2015) 6.1 %
IEEEEEE
B 219,040 km
Indian |Qcean 3 4 Al &§§I-§ 34 %
B CAECY 3,150 km
20108 HC AR
A B L
ADSAIXA 1 = = A_+__=,'_CI-°
0f 24 22,280 p-km 6.6 % 58 ~ 25 %
CANET 8402 pkm 5.3 % 12 ~2%
32 33,1209 p-km 7.4 % 26 31 %
| AFEIER KE
ol 125,0008t &
2015E CIRATE 2.1 %
CABIE 45 %
| GDP/2! EUR 2,000
| GDP(2010) EUR 25,000
AR GDP A&E .
(~2015) 4.9 %
HCAlA &
| 2HECY 98,450 km
MESIE 14 %
CAECY 360 km
20108 EHT AR =24
AR HEAE
SEAR 2009 2010
(2010-2015)
HMEC 8392 pkm 29 % 2 10-15 %
CANEE 409 pkm 7.0 % S 10-15 %
sl2ET 1,701 pkm 1.1 % 3 20 %
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yero ASIZEH KIE
et ol 47,8000+ o
R 2015 QIRENE 1.2 %
Ny CABE 79 %
e [ty GDP/9! EUR 5,700
GDP(2010) EUR 26,000
AR GDP MAE .
(~2015) 3.9 %.
HCAAL sz
b E o 92,750 km
MElE 1 %
i CAECY 520 km
20108 EHCAIE
ANERSD
ADNAIX g | = =) Aft_‘?_l:l-o
0f 24 2232 p-km 6.5 % 1 ~ 8%
CAESE 902 p-km 8.3 % 1 ~1%
32 3,040 pkm 3.7 % 5 25 %
O 2 HAEZAF AH E=319 AtdIE AHEIJI=0] 0/HI8F HOHE 2Dl
AMABIMOZ HIBE = s ENE #+=00 22U H48I|=2 =2HE
gt = & = US He=z J|IUEC.
6.3 Alg] 2318 =0
O HEGE HE HAMIZ=ZS NSO N ZAF S LME A Q= AIGH
25 oA AHIIE AEHIE Sot ZHIAIE2 HAEBEOZ AL H
2 JAAUS £ S Ao J|IHEC.
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(&2 smera
5 ; - " ol
ag NERY IXEE | 2THEE | 3RUS | 4xtEE | T
2H FMY s s HE
1Ml ﬁﬂ'jwjlx Hxl;mo}é 320 | 1280 | 1,120 | 480 3200

FH
rr

O N8 ¢y =2 o 7-29 2Ct.

H 7.2 H® 934 S2H
CERCEL

R ) S—
_ _ _ _ - 2AH|
Hl= 1IXEE | 2XEE | 3XEE | 4XHE S g Al (%) Hl
o|;)H| LH/2IE oI2A] 195.0 840.2 728.2 | 289.8 | 2,053.2 | 64.2
o1 2| KHXH B B B B B B
Al & H]
o DAY
L] N=S _ _ _ _ _ _
BT
0 W] 8.2 30.0 29.0 25.0 92.2 2.9
=& |
01| 15.6 67.2 58.2 23.1 164.2 5.1
= ol A
o Ti”';* 17.5 50.4 43.7 17.4 129.0 4.0
E=H| ==
JsXEE
phely 25.4 50.0 50.0 37.7 163.0 5.1
o pasct 29.3 126.0 109.2 435 308.0 9.6
3) 2 29.0 116.1 101.6 43.5 290.2 9.1
4) B 320.0 | 1,280.0 | 1,120.0 | 480.0 | 3,200.0 | 100.0 1)+3§)+
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