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Hrl(Mw) > 0] =& wtshs 4ol gk 5 Hdigtol |k
A

(1) Ex7F DER AAS A= 4% Mw

\ \
Center line of \ \\Center line
pantograph 1\ \ of track
Inside of the curve A\ Outside of the curve

2% 30 EARAGE A AT vk Sl A o] Mw
oy (Mw) A%k

-1,
Mw: Wy = €p— UNI— 2 _%_uunbE

(1)

—\/ T12+ uc2+ u02+ um2+ utz—i— u,l2

(2) HaEEE ATl A S Fo 25 HdFge] A& o] Mw
« W
\ <~— Wind

mw \“\
Center Iine\‘ Center line of

of track | pantograph

\X
Inside of the curve \\ Outside of the curve
\
a9 4 HuEe dAFd, 2495025 HdFStel AEA Mw

Zred L Hl (Mw) AlAFA]

2 I—1
M,= w,—e,+ ul\;—lL 4”—2}%3

8R 2
—\/ T2+ ul+ ul+ w,l+ ul+ u+ uy’

T Uyppr— Uy

(2)
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(B) SAAA AN 4 HFomNE HAFgo] & W Mw

Wind —>

Center line of \ \ Center line
pantograph \ of track
Inside of the curve ‘\\\\ Outside of the curve

R T UyppE — Uy

3)

8
VTP wlt wt w wtt wt o

4714, Mw @ WMEHIHPZ F8 H5F % Zoneo Half Widthe] zHe] 1n]

H =
ww | BEHIYE §E 45 4 Zoneo WHE(Half Width)
ep : AFEAol we WETYE Bowe] FAF0 ARFHCRIY ol
ga
uN AT A B AR e @)
uNL @ 270e] % AFolN 1M AFel AAM A (RANA Fe )
CY3R  EFOR A% AR FABCARA WS FANA @
2g 99

2
(I-In)/2 : #AZF 3E2A7 = 9
25/R 1 UIC 505-1o1A st sMEj=1#)2 Bowe] ol Geometrical
Overthrow (M E 18| 7} A X8 7] #2pol| t)dte], T4 M=o A
AT 2AFFA o Offset#Fo]l ME LWL HA A (F=

Pivot )l v x]&= o & (Offset))

uunbE : AEZ QI3 HAPA Folore Fgk
uunbl  : AE FFHo @ Qe HAAM Eoloae
up : ME 2 E QPG AR o WA ol T
T1 @ A9 A ZE S (Overhaul) 7k o] Fo A 7] A74A] Ao o]Eel
o 3 &%
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ot

uc ¥ #LWA =] (Track Cross Level)ol| tgt 382371 = o

u0 : Z#F 345 Rollingol <3+ ok

um : A5 AW 2 (Deflection)oll 23 HAapA o F

ut - AL Aol o3 A} Offset

stz Q13 Y ey 3| o] mE dAxpde] e F3F
=]

va @ =L
ud” © FFoE A HAA AWAFCAAA H e FAANEA 93 &
3 93

3. UIC A2t 2 a4 &4

H

o] AL ol yehd stepu ol disiA HdE Fof A % sy Fof HA
AE JopR uro], ZF W om| Bl F=Ao] fid IS BT
31 A= Fof
(1) A& 494 (Radius of the Track) { R }
HAA AT Aete dole Az FAavtAe] 7E dolgrt ), MR AT
of whe} 2 RtellA e Ho AALEIE At AACA dRSAvnde dAE

= W9lE o] B Ew 2 welel vel Hul Aol At

ARAEAEY A9t e o] BRate] AAVFOR Hi 9

3E 1L FARE 7l

/4% Rlm] A # 314 &= (km/h)
o 350
o > R = 20000 350
20000 > R = 10000 350
10000 > R = 7000 350
7000 > R = 4000 260
4000 > R = 2000 180
2000 > R = 1000 135
1000 > R = 750 115
750 > R = 500 100
500 > R = 400 90

(2) &3 #AZFH(Nominal Track Gauge) { In }
A drtole] A-EA, By F&s]= Y SHAA 14m oA SHE AY

oS3 Aol f-euE 2% AR 1.435mel

4t 4
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(3)

e

A A #ZH(Track Gauge) { 1 }

AAALE TFH A+ G o otk AFLEHHLE Ae AHHRAA | =
In + 0.006m, 4244 1 =1In + 0.0lme|t}.

WE /7N EH-Z(Superelevation/Unbalance) &2 213+ Ax}FA =olo A ¢ 43 { uunbE /

uunbl }

EREY 2 gswe] web APz &ge] WA ek oled Asw

(e} =
Ee WEFSZd o dad ddaAe] dyaze] e JFS uunbE,

UIC 505 Seriesoll 4] 7234 (Construction Gauges)®} =} %34 (Kinematic Vehicle
Gauges)oll Wt Fdo A oln] HERZZF ot &S 1este] 2HA| =(Zone)
I A 2P =Z E(Zone)ol A9 Reference Outlineo] TFAH o] glom o

| Reference
Outlined| Al & E 713 AE/AERZIT AA ALsls HAE/MERZ S 2

olel me JFL A wwel FWFo T3] A Ho] thgel WLk,
<Vehicle stationary <Vehicle running on a track
<Vehicle dissymmetry> on canted track> with cant deficiency>
X X X X
1
Lateral /Jif,& /’l‘lyx Lateral
movements L, |+r-1+movements

QA7 AAA

o (h—hgy
U ynbE = > (de <@ (E_EO’) 4)
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Ansre A3 24
U ynbl = S (Ze hCO (I ]0) (5)

od7]4, E, I : A=¢ ME Z(Superelevation), EF == (Unbalance, Cant Defici-

ency)
h HASHEEH Pz} dAde]) =0
de : FH$ AETHHEAS] A (UIC 606-1 OREH-EH EF3HOZE de =
1.5 m)
ey
1) n
Jil, i
I | | N
L ! ! Ji|
L i | q i |}
| |

@i i

L Akl A

a9 7.

Wi

hco : 71#3Fe] 2% 544 Roll Center of Locomotive)?] 9] (UIC
606-1 ORZH-E] hco = 0.5 m)
SO" ¢ wE Iz El ZjEAke] "d®E Aol gk ddg (UIC
606-1 OREZH-H ZFzko = SO = 0225 (M EHEHA))
EOQ’, 10’ : A 2= Fo| A9 Reference Outlined A ojn] &9 7]& 7
E/MNEFRZ (UIC 606-1 ORZH-E E0 =+ 10" = 0.06
uunbE 5= uunbli= 0RE Zopr= ety mebA ME/MEFSFo] VEgHy
2+ wo = 02 Folof g} F,
uunbE = 0 if E<0.066 m
uunbl = 0 if I<0.066 m

(6) DE/PER=

(o))
g

ot

(Superelevation/Unbalance) { E / I }
T4 NEE A8 FH79 FHdo] Azt SdFol AEA v WEFS
Dd3t, HAARZE olit AL HEE F/| Hed 1 AolE PE FFHFolg s

=4
ARaEAEA A4at AE, F A4 Asol U@ 4 ¥ gL o

l

KR E-03060



webA] AR uEHEA HA ME(Cant, Superelevation) E / E F3

Deficiency, Unbalance) I o t3F 7|&L& t}S %o} Zo]

¥ 2. Seperelevation®} Unbalance 7|5

=% (m) A 4 =(km/h) &mfﬁﬁmnE Unbalance I (mm)
o 350 0 0
20000 350 53 19
10000 350 106 39
7000 350 152 95
4000 260 180 19
2000 180 180 11
1000 135 180 35
750 115 180 28
500 100 180 56
400 90 180 59

(6) % Y™ =o](Track Cross Levelol 3t s &0 x7F &= 94 { uc }

Z(Cant

FE dde] mole HAAFAA Z2 EololAY, FATAA NEZHE HA

wol glojok siut, AAl Algeolyt Tl AR 2kd & e o

W9

3] 8 2 X (Tolerance) 2 FFAdsta Jorm =z o] & gt HAxpid &g

Gl e ghe Wk

Al dgAtel o AFSe] FEFS AuTAHNA

Zopxitt
15
U= j[h (1+Sy)— Sy kgl (7)
o714, h  H=FH Eel
d, : #H5 2AasARAel A2 (de = 1.5m)
h, : 71#2e] 25543 (Roll Center of Locomotive)®] 3 ©]
(h,,=0.5m)
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ot AR AE FH§e
S :ARIREs 9 AR "GP A5 o
(50'=0.225)
(7) Heg) AR 5(Overhau) 7k o) #0140 7] A7 Awe] HolFol thar H§F { T1 )
UIC 606-1 ORell dwkd2l gto 2 T1 = 0.025 m7F AAIF o A

ro

5 71
A

32 A% % WM Z Fo

(1) A a2Y=E F5 24 £ ¥rZ(Half-width of Pantograph Working Zone) { ww }
ME 2P Z BS-Bow, FANE Al FEHOR Hojglrh JHE £ FEHEIMR o vhE
oA ur A A (Wear Strips)¥ 5% A @l A2 I (Connection Strips)d HAA
AA ) 7ol =(Horn) o2 4 5o 9l

-

y\ (7 %%
CarW
3 ®®’
Bearings Connection strip Insulating horn

a9 8 WYY E Bow [GPU 25kV] (Top View)

=
welbd HME a2 =E f8 24 Yy (Pantograph Working Zone): wFRERHA#3} o

s

ARARE D o] A
A&l KTX 2l GPUEFS] sHE] e zo digh A2 <29 9>¢F 2
t}.
half-width of bow(b,) = 725 mm _‘
pantograph bow(pan) horizontal part of bow
\ =345 mm
] ~

_— |

working zone g
525 mm

o' =30 ‘

w,, =0.525 m

19 9. Pantograph Working Zone
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) AFEdol wel AE 2 Z Bowel TS0l Al=FAHCETE ol ®F (Off-center

of the Pantograph Bow due to Vehicle Characteristics) { ep }

kol AR (Cant7F ) A=l AA RS wol= FHoluh A4z o3 3

A(Rolling)o]l dojutr] Aol WA ko] FwF3F(Lateral) ©]so] dojuim, o}-& 1

AE] 2 2ol M2 =YF-o Hojyg] 79 oA WLyt dAIH(<aE 8 F

Z). olge A" 9 A aHEZ {554 (Flexibility) Soll wzb e 1e)ite)

Bow T4 %9] A%=5 A (Center Line of Track)2ZF-E] Hojy o] &34 FH+= ¥
]

Aol A= vk slof shul, UIC 505-4el o3l ah37 % kol o)

FHAs=oldAe #e gz =2 3Y(Pantogaph Reference Profile)o] 17 & o
Qqowm=
| by, + e,,+ 0.04(h h'y)
h', = 6.500 [ e o
_ Uppe erification point as per UIC leaflet
€py = 0.150 rver io 500571

b, + e,, + 0.04(h—h',)

w pu

¢———— 0.305 ———

+ 0.027(h—h",)

Center line
of track

h' = 5.000 Lower verification point as per UIC leaflet 505—1

v e,, = 0.110

229 10. Reference Outline for Pantograph

ofm zolol A o] epke <A (8)>3 #o] golo WE HHAoR Fehd Eh

(h—1n,)

e,= eyt (h, — )(epo Cru) (8)

4714, h @ FFH =]
h'u : 3} Verification Point®] ¥#°¢] (UIC 606-1 ORZ%E h'u = 5.0m)
h'o : 4% Verification Pointe] #=¢] (UIC 606-1 ORZ+H-E] h'o = 6.5m)
epu : 34 Verification Point2] ep (UIC 606-1 ORZHH epu = 0.11m)
epo - 44 Verification Point2] ep (UIC 606-1 ORZ4-E epo = 0.15m)
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<2 10004 B ARHZFEololqe  WME L E  Reference Profile
€, T0.04(R,—1h',) ZHE Axs] ¥ 0.170molt o] 312 Bow®| Half-width(bw)
of gk gtolth. 1¥dl epo= FrE X Eo ¥HE(ww)ell g @S LSRR
Hl&ehg F01E e, +0.027(0, — 1)l wet Astksfol gt
(3) #ME] 1 S}
o7 A7 29 (Sloping Part)E ztEt}. o]
Aoy g dAds FHoR ol
Fo] 3 Frb dApde] fwgo s gtk o o] At

=
SR dojulsl wm webd ARV Fol S frh o] el 4
ol og AR ol BFS et ek
— M _ M - t a’”’ (9)
YT Az, 4 Zy
o714, C : A7 7ol
F Y ez Qe o AR
Zyg AR A E
I EEE ERRE
a'’ o 3k Sloping Part of Bow?] 7%=
<A @>& ARFANA ANG gk Z Arigtolw ARl FAH APow o
af gkako] Nlow Folms ZoR HiA {Fkg Aot @9, FHw i
Bow Sloping Part®] Z%(a”)E CantE 1glsle] <@ 11, 12>9F o] Add 4
)]
%
, , =
For stationary vehicle \ ;ﬁ}q 'ln '
_ a' _ a'l'
Actual
cant
0(”' = arcsin(Actual cant / 1)
a9 11, xR A el A Sloping part of bowd] Zt=d] o) A
KR E-03060
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(6)

| Actual
cant

a = arcsin(Actual cant / 1))

a9 12. #2% %A Sloping Part of Bows 2%

2 Wojgele +4 @9_@1, ARa&AEeA A§HE GPU
e 2

K=70+17.28 X102 V? (N), V: GEE (m/s) (10)
A, 300km/he]l H g TolA 190[N]olx, d&=d me) Fdeo] AA M,
SAMA o] Zo FIHANE FAEEV FormE PFEE olxtl <3 3>l A
Ao w2 e o E HoFET

¢

=497 (m) *HH %2 (km/h) FdE K (N)
4000 260 160
2000 180 114
1000 135 95
750 115 88
500 100 84
400 90 81
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Cantilever
rotating

Anchoring Catenary cables

2% 15, 2=wstel] e Ay S H=F FF

A Qe oigh Jae Aol AlZHo|dko] nld st AE UM Holo wt
HEste 2 <2 (13)>°o= XdHTM AE s HFSEoA g N7 A=
g3 A4S 7Hg AT o]‘Ea A" Fejol wek AE AW} olsH = A

u{ 7

Zol7t BhE HATHE AuT3

—

(175100, 5t ]
u,= y (13)
2a
o71AM, At 22X WS
nf @ ZEWAAFEZEYH A

as © EAW ] FADo|(AFHAA HAAA FAF7A A)
ZEH (A AHFAEHE AAY A IRk FA ) 95T (-35T~6
0C), HdellA At = 60C= 7]=S Asta gtk
(7) Ttz Qe A AW F {ud )
vhgko] Catenaryell 2483 uwl x-S HlE3 Catenary A4S Wago s TFejH

ofwh WABHE AN Wl e WSS W BEH PO vhehuct
1 5
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2
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% 16. vkl & ¥l & Catenary
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g <9 1959 2 FANA RS A7 Az sastd A nA6l el
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dd 0 <29 21> o] Zow Catenary ¥9 yx)= <4 (18)>% A-B71<
718 Z3ske

F, d, +d,
2T zle—z)+

ARZFAAY W9 r(x)E <4 (200>2Z4%H

(c—x) (26)

T(I):%I(C*QT) (27)

e zs AESAS griez dgagz FHAFo25E Catenary’F o
U= g Dext(x)E

PTf(:E) y(%)—r(x)—dl (28)
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dl+d2=d2 %3, D,/ (x) = 0 stel A7t =1 A
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Tt the 2o] "t
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Dint (‘Tmax)_ud+ 16(ud+uR) 2 +U’R (39)
44 A AL BAA ] gigk a1z
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Fde v53 gk

(1) vhgo] A9 9% WFoz B FS
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D y(x1) = us+ 16(u,— up) 9 Up (40)
@z <0FEx>Ccd W D, () =4d = |4 )
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D o< X9 < c ¥ u
() = d,+d, d2*d1+ 42)
Do @) =t J60, )~ 2 TR
@ x1> C OE']_ Uﬂ Dint(xz) - _dl (dz |d1|)

A7, g, Aol e (Maximum Offset)7F WA= A 74 ¢ Agl2A v
Hom TR gy= LS (43)

2 8(ud+uR)
Aok 22 x@hel o AFzAAo] EFHoRAM dagFo] dE= Aoy,

FEAAA RS AAAZ AL 99 zeade A FHE = Ao

>,\1

5. AXpA o] wAstE 712719 849 ALt A
Ao ALAE 72 7187 FFY ol JAFA fFE F U Hojof strm Hx
Mol Aol A AFA frE T B AU He Al ARG AAH
ANE FAIAoF ot AAA ] TAEE 71%714 24% g 2o

(1) el 93 71&7)

(2) FHRel| & 7187
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(2) A7N718A A

pantograph bow(pan) hal f-width of bow = 725mm

| | horizontal part of bow

\ = 345mm
R
|

525mm

52 F¢ol @ AAA 7197
AREA A L) AR AL TALAE AR Ty

SAW,+W,)  22%(T, +T,)

m

+
8(T,, +T,) SHW_ +W,)

m

o71A, dl AL 7le7lE AWE W] FHl wE AAA 71E7] Fm]

S Z7Hm] 50[m]

a AARY A4 Az A m] 0.2[m]
SO TS s W AR

Wm : 27 (B2)Y 3435 [kgf/m]

Wt @ A2A(Cu 110m) 9] ¥ 43k [kgf/m]
Tm @ =74 (Bz)e] 7Fa7¢8 [kefl 1200(kgf]
Tt = A (Cu 110mf)e] 7} 2= [kgf]l 1200[kgf]
O =7 Fdats
Wm = 0.0105[m’/m] x 76[kgf/m’] = 0.798[kgf/m]

F
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@ AApAde] Fststw
Wt = 0.01234[m’/m] x 76[kgf/m’] = 0.937[kgf/m]
@ Aapde] 71471

4= 50%(0.798+0.9371) 2<0.27 (12004 1200)
! 8(120041200) 50%(0.798 +0.937)

= 0.225 +0.044 = 0.269[m]

@ RAmsl A% A2 7187
TR HAAMAE AAHANAE FaAe] e, Azt
A, Hdze] A4 AAAe 787 2Aztel %
2y
////
L A
7
s
82
dof 8_ ds

ds @ AAHe @AakA #HL[m] 0.2[m]

50°

= —— — 02= —0.004
b = S0~ ° 0.0046[m]

@ F4%7 1,0000m]7HA] 43k 45[m]e] 735

45
B 81,000

[N

— 0.2= 0.0531[m]

@ FAREAE 700lml7HA] 7 3F 40(mle] 745

40°
dy = gmg0 ~ 027 0.0857 [m]
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@ =AmA 500[m]7A A7 35[mle] A%

_ 35
35 8% 500

® 494 400[m]7HA] 72 7F 30[mle] 75

— 0.2 = 0.1062[m]

30?
Ay = goqog ~ 2= 0.0812[m]

® =%k 300lm]7FA] 43 20lmlel 7%

dyy = 20" 0.2 = —0.0333[m]

0 8 %300 ’ :

@ Fdoll e AxpA 7)&7]
SAWm+ Wt)

%= ST+ Ty

7t 77k 50[m]e] 75

2
o= SO _
ZA7708 7187) 1 w9l m]

AFA | wAwd | AAA8 | FW187 | FAe | 187 A
50 1,600 0.2 -0.0046 0.225 0.2204
45 1,000 0.2 0.0531 0.182 0.2351
40 700 0.2 0.0857 0.144 0.2297
35 500 0.2 0.1062 0.110 0.2162
30 400 0.2 0.0812 0.081 0.1622
20 300 0.2 -0.0333 0.036 0.0027

() AA=e] Wil we 71&7]
Hhghe] @ T Ao s odte] Ao wiH v o A
BAZE At e AR Eolol delAMe] HFel FS 50[m], 7]1Z=7Al vk
50[mn] = ko] A A =29 walel WE 71&7]= 100[m] B=o FAHS aelgrh. d3
= 100[mm]

(4) 2AFEaed e JAGA 71L7]
A=A 585lmlel S TR &, 9 610lmle] FEF ol 4, s 44 H32
[m](AHFs 2 Azt 3°)7kA o]Fo] Huz Hatide] Eol5 5200(m]= &
d, = (5200—585)x32/610 = 242[mm]
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o 7bsBEHIIE 3 e dxbd e 71& 7] (]
M : 7FEE I E S Aol A [mn]
Al AR ] o] 5 7 mn]
@O 7HsBR YT E] Aol
7HeB 71 E] A2 A e]A] 3,000[nm]
A% 318[mn]
Axd A9 200[mm]
M = 3,000-318/2-200 = 2,640[mn]
@ AAAL o5

¢ Huew 40[C]
1 EESE 10[C]
L Axd4e 24920 600m]

KR E-03060
29



©® 7FEEAIE do mE 77
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s e we FAFA 71&71(Dy) 242
MeEAINE e bE 7]&7](Ds) 18
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Aapde] F ol o8 71&7] 208
71&719 o 87
(7) A3kl A a3 o) 71871 oA ¢ o9l [mn]
T = w7152k
FAE4A F2Z D) 1310
AAE] w3l g 71271(Dy) 100
AeE oo e FAgH 71&71(D) 242
7tEBHIE S wE 7]1&71(Ds) 18
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Axa ] Earel o% 71271(FA) Om | Om | Hm | Bm
220 229 162 2
71&719 % 75 57 133 293
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