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of 3t 7]1& 2 g4 (Compatibility)o] ErFojof 3, o]5 ZHFE==E A4 A7

of Rkgdte= Aol FoRUR: Fasit

Axbd AA AAES B, dAxd A9= 715 dle]H(Design Criteria)

g gA] A Ak oAl A A ZHEZ HATA Arold] IFH 91X HFA

(Compatibility)& gH3t7] f8iAe AR HrE A A= Fytel fith i
= %

LA AR FAAAEAEA) Aol = Pegging Plan(Zd2H4

t
e
E
_O|L
2
i)

: LR e] ARl #S-
ZW IAE FANHor PEISE AL wav webd, A Aitdo] Altes A}
HAZe} Sl o] A7) HiE= Hofe] RE A3Q A7) vhd ool 3t AAkA o] &= o] g
st detuE Eo] 23 Th

M2 UIC 606-1 ORel Z7l¥ o gt} UIC 606-12 =k

5

Az o]l Aak 71We] yERY Q. o]
)

cHo Qg HAAd e =H(Ud

0] Ake ME Azt Aae] G4 FRIA) ARAA BAZ A%
A

=
st Aotk dAapdel= A A7 Fo Xtk (Normal Stagger) A2 &2 9
El 4
d

A4S wigto]l B FE Flolw, AF% nigho] Astubd wlAheAw g Fojd A
o|th(Effect of Wind). 7Fs B 7| EE B st dAdz 7S AAsL s 4%
a7 A3 AAgE AXHA Xt dA aAE b Ao, §ARS Vs
oF 2a4 Eolad = 9t (Support Deformation). E] 1# == b = Ho] A x| o]
Romw Ao I A#Eo] glow, AL FIA dHd wet FF 9F

2
o,

(Rolling)7} &&+2 AHolth(Vehicle Balancement). WebA, ol¢l AAES HES=
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|

ﬂ% [ from Normal Stagger |
|
[

%\ \: | ! \\
\i \1{ [ from Effect of Wind]
® == = =
/\

! + from Support
Q+N+r Deformation

J

+ from Vehicle
Balancement

:

O, N
| .
i<—M+Q+N+r—w Mw(ZH0d LA HI)

Wd >

A

=> Should "M+Q+N+r <= Wd/2"
=> For this, N will be adjusted.

a9 2 WE Y ze AN B4 9% A

9l ageA, Wde fE gzt 175 wolEd & = YH|(F, Width, Pantograph
Working Zone)& Wt 2o =A AEZHZ B-5-(Bow)oll Eolde HHde] Ao
Hop & grold, M g X o REMw)o] ] &ghr; A grolok gk

webd, Ho Ardo]l A4S dE =z FA7Es  #H 9 (Pantograph  Working

Zone) T W& (Half Width)o] zte] F-E(Mw)E Selst= WP o R o] Fojxit} whi

o
g3
=
ol
2
el
4
2
2
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UHl(Mw) = 00]d 2315 Fet= Aol ¢t 5 HAdigte]

(1) =7} HEA ] FA8] A= 45 Mw

Center line of \ \\Center line

pantograph ' of track
Inside of the curve Outside of the curve

\\

/\/
\

\

\

a9 3 EAAAGE A A5 RSl A o] Mw

|G H (Mw) Al

(1)

— T2+ ul+ ull+ utt ult ou)?

@ AnsEz ARFPLel A FH dFonne AhEto] 48T Yo Mw

\

Inside of the curve \ Outside of the curve

_—

\
L FANZoRRE HUEL] 484 Mw

| W |
| w |
| \ ‘ <— Wind
|
_ ~
> ‘
com,, \
Center line\ Center line of
oftrack | pantograph
|
\
\

a9 4 HasE S35

|G H (Mw) Al

ct_I—1, 25
MW: WW_ep+uN_ 8R_ 2 - R _uunbl_ up

(2)

— T2+ ul+ ul+ u,’+ uf+ ul+ uy”?
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(3) B2 A ol A

Center line of \ ' Center line
pantograph \\ of track
Inside of the curve \ Outside of the curve
\\
\
\
a9 5 @AAAGH, FANSo2 Y HUFdo]l FEA] Mw
oAU u (Mw) AlAbA]
¢ 1-1, 25
M, = w,—e,—uyt SR 9 R UamrT U "
— T2+ ul+ ul+ v+ ul+ u+ u,”
o171, Mw @ FHIHZ F3 H=F &4 Zone® Half Widthe] el HH
ww : HEHIHPE 8§ HE A Zoned ¥WHE(Half Width)
ep 2HFEAo wpel A2 Z Bowe FAFo A=RFHOZEE 9]
2
uN Aol A dakde] Al ddigh(RASHA &2 #h)
uNl @ 271e] 44 AFelA 19 AFe AAN B (LAGA e )
CisR ¢ Etem Qg AAA ANPFCAAA W FHANA ol
0y Q)
(I-In)/2 @ A 327 5 I3
25/R  : UIC 505-1914 A3 e 282 Bowe HW Geometrical
Overthrow(HE 1|27} A H 7]}l tste], A A 2 of A
A=Y AFsHdel Offsetdo]l AMEIHEZ HH YX(F=2
Pivot )l v x] = o F(Offset))
uunbE : ZHEZ QIgh A} Folo|A e Jg
uunbl : ZHE FEFHo =2 gk AXAH molo Al g
up - WY IIYEZ HFHEY FHAZ sk dAAd ol s
T1 @ o9 AZ2RF(Overhaul)7F o] Fo A 7] A7bA] Ao Folso o
st 5]
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uc ¥ @YW =o|(Track Cross LeveDel thgh 38227} F+ 43
u0 A 3] H&F Rollingoll o3 4@

um AT FWEF A (Deflection)oll &gk A} o] 5 &F

ut AT &t o HAHd Offset

o
= QIR AE Y 3] mE Akl

o -

ua - Z=Ws W9 4
ud” @ FFoR s AR FWABAAA AL ek FANA o3 &
& 9

3. UIC A9 Z+ ¥ £4
o] A b mtebul ] e ME Rol g 2 sE gz Rol Ax}
Az fokm upbro], Zh wigse] ofn] 8l faje] fmd 2AE AT

31 Az Fof

(1) A= A9 (Radius of the Track) { R }
HWA S At dole= A2 FHvkdel 7l HeolHrt Hu, A2
of wet 1 At Ao AAESETE Atk AAlA AR
2 H9E Yo szt e e o AibEolE AAbgioh

= v o] Estel AAVIEeR Abal gl

o

ks

Al

o

L
3

J

ro

H oo 2 =
CRRRIA e R

o
o,

=9 Rlml] A A # 1% = (km/h)
s 350
c© > K = 20000 350
20000 > R = 10000 350
10000 > £ = 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 #A7r(Nominal Track Gauge) { In }
T EldAtole] A EA, Bu Agd = dHd SIHAA 1dm ofdlA SHE @Y
FH S Agelth ¢y uvel 5 AZS 1.435melt
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(3) AA A7 (Track Gauge) { 1}

(4)

AAALE TFH AL + 38 9 oth, AR uFHE] HAg HAAMAZAA 1 =
In + 0.006m, =AM 24 1 =1In + 0.0lme]c}.
W E /7N E B-=(Superelevation/Unbalance) . & <138+ x4 =olo Aol <3k { yunbE /

uunbl }

=
o o]Z WEF=2(Cant Deficiency)©

d S Wl AEC s HE st oF

)
o
I v
=
A
>,
e
2
N
4
B
-
—
o~
=
x
o,
N,

[¢] =
AERZgo] olg A=A dpolAe] Aeexe 3

o
rob
X
@
D
=
Q
=
(@]
<
D
=
o
D

UIC 505 SeriesollA 7334 (Construction Gauges)®} =F
Gauges)oll gt oA ol MEF-Zo o3t JF&
I} HE 1Y E =(Zone)oll A2 Reference Outline®] 74 ¥

Outlinedl A &8 ¥ 7|+ WE/MNEFZF3 AA| AL}

olo] whE ek Al Mol FusiFow Fak] 9@ o] thgol Hrk
<Vehicle stationary <Vehicle running on a track
<Vehicle dissymmetry> on canted track> with cant deficiency>
X X X ,X
1
Lateral )Ji/* *ILQ,* Lateral
movements /1 >tlemovements

co
co

Running surface

a9 6. NE/REFR ST ogk 3k
AA7F AAA
S, (h—h
uunbE: 0 (d <) (E_EO’) (4)

e
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HAuEwz Iz FPA| ¢

S, (h—nh
w([_lo’) (5)

u unbl =
e

oq71A, E, 1 : A=l 7 E(Superelevation), 1 EX-ZaF(Unbalance, Cant Defici—
ency)
h  AEFHEY gz e dApde]) o]
de : 2% AFEFAFAe]l 78 (UIC 606-1 ORZHH FFHSE de =
1.5 m)

e d N
i
|
|
|
|
|

=

i

|_
ERYY, |
B o

o d ‘

hco @ 7]#=ke] Q&5 FH A (Roll Center of Locomotive)®] o] (UIC
606-1 ORZ4-E hco = 0.5 m)
SO A2 EyE IRl v|HAe] "™ E Aol tid A gk (UIC
606-1 ORZH-H ZTao=2 SO0 = 0.225 (M HE$1A))
E0’, 10" : WME| 1= F£o| 412 Reference Outlined| A ojn] &% 7| 7
E/MEFRZZF (UIC 606-1 ORZH-H E0’ =+ 10 = 0.066 m)
uunbE = uunbl= 0BG Atobx = Steth webr QE/MERSFFo] 7|E5Ht
& wo = 02 Fojof st F
uunbE = 0 if E<0.066 m
uunbl = 0 if 1<0.066 m
(5) ME/MNEH-Z 2 (Superelevation/Unbalance) { E / 1 }
T8 NE= A3 939 Fgide] Az T

e, dAlzs oling 22 WEE FA Hed 2 xolE AE FEHTFole

N

L
ofo
ol
X
N i
i
s
[
ot
o
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o714, C 70 E (mm)
V1 A& (km/h)
R @ =A¥4 (m)
Cd : 1E ¥ZF(mm)
wEb] ARaEA T A4 ME(Cant, Superelevation) E / IE =2 (Cant

Deficiency, Unbalance) I o th3t 7|+=& o2 xe o] #Hr}

¥ 2. Seperelevation®} Unbalance 7|

2 W74 (m) 4 = (km/h) Superiﬁ:ﬁ; ion £ Unbalance 7 (mm)
o 350 0 0
20000 350 53 19
10000 350 106 39
7000 350 152 55
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) & #ALA =o](Track Cross LeveDel st 31827t 5 93 { uc )
FE ULy Eolw AATA ZE FololAY, FATIAAN BEZHRE HX
Hol dojof sty AA AlEoly Pl AAGH depd ¢ don ofd HeE
5 & ¢ 2H(Tolerance) 2 TFA3taL JoBZ o] 3§ Qo] o3k A gilo] A9

A

O

Topaiy
t ’
= Fla(1+5,)- 5, A,) ()
q714, h @ HFH Fol
FZ=AAALe] Ag (de = 1.5m)

KR E-03060
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ty, A= PYE FHELA
S, ¢ WEzH =} G )9}
(S0"=0.225)
(7) ] AE=RF(Overhaul) 7} o] Fo1A 7] A7bA] Alw=e] Holwol gk & { T1 )
UIC 606-1 OReol] &xk4 el Fto = T1 = 0.025 m7F AA = o] ot

o
i)
o
H
X

|50l thek A gk

32 A% 2 WE Y EZ Fof

(1) A 2P F& &4 =9 ¥wEZ(Half-width of Pantograph Working Zone) { ww }
A 22 B9 (Bow, A= A FEOZ Hot} M = G572 02 wes
o] wEFAAF(Wear Strips)H 55 A2 2] AAFA(Connection Strips)d A AA

Aol 7ol =(Horn) o2 -4 5 o] 3l

»

Bearings Connection strip Insulating horn

a9 8 sHE] L Bow [GPU 25kV] (Top View)

half-width of bow(b,) = 725 mm

pantograph bow(pan) horizontal part of bow

\ =345 mm 7: §
/ |

gl
|
|
|
|
|
|
|
|

o

o' =30

working zone
525 mm

w,, = 0.525 m

19 9. Pantograph Working Zone

KR E-03060
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(2) 5ol met MHIHEZ Bows TAFo AT AHoZHE o|gd=F (Off-center
of the Pantograph Bow due to Vehicle Characteristics) { ep }
AFeFol AR (Cant7h &) AZ29dd XS wol = FHolu; A o3 3
A (Rolling)e] dojut7] Aol WA ke #kak(Lateral) o]-so] dojuym, of&e
WH TP Zo e ZHHFo W]y F FoA AWyl dAscH(<ad 8> F
). ol¥st A= = dH Yz 554 (Flexibility) ol weh sy 18z e]
Bow =4l=0] HAE=%A(Center Line of Track) .25 € Hoj} o] 53 A = &
WE 2P FF{FYH] A A = g Efol sk, UIC 505-4¢ 9&f st3-3 5 =0
AR AZ=olo e s 1= = Z 3 (Pantogaph Reference Profile)o] TF4 &
Noer =
| / b, + e,,+ 0.04(h', — h')
h's = 6.500 ‘ .. = 0.150 '——prar—v—eﬁﬁcaﬁgn;%gf as per UIC ieaflet — — —
\
; b, + e, + 0.04(h—h")) -~
| i‘ 0.305
l
\ + 0.027(h—h")
\
Center Ilnei N
of track
\
\
\
h'. = 5.000 _4 _ _Lower verification_point as per UIC leaflet 505=1
| By, * |
19 10. Reference Outline for Pantograph
o ol A9 epit <2 (8)>F o] Eolo mE nig Aoz et Hr
h— h
e,=e, +7(—)»)—(e ) (8)
A71A, h @ HFH =0l
h'u : 34 Verification Pointe] o] (UIC 606-1 ORZE h'u = 5.0m)
h'o @ A4 Verification Pointe] o] (UIC 606-1 ORZ%E h'o = 6.5m)
epu : o4 Verification Point2] ep (UIC 606-1 OREZHE epu = 0.11m)
epo . 4 Verification Point2] ep (UIC 606-1 ORZHH epo = 0.15m)
KR E-03060

12



ﬁ
KY‘? KOREA RAIL
NETWORK AUTHORITY

<O 10>eA4 B ARAFEoldAe]  siE 1#i Reference Profile
e,, F0.04(0', — 1) 25E Axtsl ¥ 0.170mol o] 21 Bow?] Half-width(bw)
of gt grolth, 1#H epo= FE& 3 £ HE(ww)ol g #HE LR =E

W FOlE e, £0.027(0, =1, )0l whel Axbafol gt

&
(3) AE
E]

el
Bieo] og A o] FFE upe f&v}.

C-F_ C-K-tan(a') ©)
4z, 4z,

F oAy ase shdee 34w
R B
K HE g GAE
a’’  EH 3k Sloping Part of Bowd 7%=
<2 (9> ATl ALte @ S5 Hdigkolw dAdol A Ado= <l
3 FHakelo] Mow Zolul: RHow HI §E3 Aot dH, FuHo] o)
Bow Sloping Part®] Z}%(a”)= CantE 11dste] <19 11, 12>9 o] A 4
AT
~
For stationary vehicle \ /{ N
am = arcsin(Actual cant / 1))
a9 11, A x| AEfol A Sloping part of bow?] ZF&o] 3k A
KR E-03060

13



RS

(6)

————

For vehicle running at maximum speed

a = arcsin(Actual cant / 1))

a9 12. H %% A Sloping Part of Bowe] Zt%=

= BojEEe A doRM, ARanEHH R A E = GPU
o =

K=70+17.28 X107 * 1* (), V: Ea%
wpeba], 300km/he] H oA 190[N]e] it Lo wep shdEoel ARET,
IR He P E $AEE Fomg pAEE Zolxth <3 3>l A

HuLgel me ghgeiel oF melFuh

=47 (m) 3 #H1E5% (km/h) #de K (N)
4000 260 160
2000 180 114
1000 135 95
750 115 88
500 100 84
400 90 81
dAF GA S H 0 70

A2 3] 4 9-% Rollingel 93k 943k { wo }
B

AeFe T FH 25 (Rolling)S sHAl =W o] &5 tAY AZYEA S wet
247 FHE=4A A (Roll Center)S Aoz &9 3 AR S A =w oo o3 =
Haglz HE54 =ololAe] Holwe gaFo] uoolth

KR E-03060
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Rolling

<Vehicle Oscillation
on Running>

a9 18, AFFA A2 F(Rolling)

u,=(h—h)tan(ny,) an

(

A71A, h @ HFH =0l
hco @ 7]#AF2] Roll Center &=°] (hco = 0.5m)
n3i : A#F9 F2(Oscillation)®] 7%= (UIC 505-4=25H n3i = 0.6°)

d

33 AApA R ok

(1) 353 =l { h}
A 2 ze} Aapde] HEFshe wolE dYHOZNE ALt
BAGEH A= A H o JEF

KR
= pY
b FAAE AE Yz delo] AAMS WolLYmE PHH Bol7h A5
A

= AA G AL A AR o] 1 5.20m
s Husre FPA AAA =o

(2) A5 2L o Aapd o
UIC 606-1 ORelA vl &g 59 Gu3dF A F(Deflection)= 1] Y
skal At

of
o, _‘
o
5

KR E-03060
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CE o - : i ¥ mow
N T 3 < oy de T W T =
T TR Hr = s S wE® B 5
ﬂ o > —_ _— ME [=e)
~ _.E . 5 ~ ﬂm H_T GA) o) i fri
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o) R rL ~ 1A_u. oF o o ) g o T o= 17./! TN
WOE ) o s | < e ERA o ol =
W P o =0 50 Bl @ T | = ol R 5 - oy X 0
- DS 2 = 5 g+ i — R A i i
<t x o T 2 T X s g x £k ®
%imﬂas R T A A X {araLﬂO.%x
E.m zi o) o3 n O,a o ET S ml ey Ot
B ol R NF ﬂ 5 it} SR ST
= P s X b X + - © o = N
R I A x X w5 g ¥ = =
N o Bo - Ar au W oo, O Z ooy o=
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° ~ "y _— T
i N T ) Rmu o __N = ) T " Ho__ll o T B o
TN oW O R T /] R - B e S I
MR Ra R ~ o T B O
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T = ﬂAlx_ ! O‘._ now — 2
= N 1 Ho wmom o BN S
G Dy S AR N s
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( L

l
=
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9
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Cantilever
rotating
=
[}

Anchoring Catenary cables

< e e a7 7

1 o}
L:t:l
e
Mo

H#ete s <A (13)>
g3 x9e AAAT. oL Elo wel AEH M ol s e A5
o= e gojoF str} ek xof ZHEHW ZAolrt thE HY e Iuk it

3 st E e,

)

AZA Guglel dF dFe Ane AEol o] v 16} e g el ol ur
L W FakolA AHHAHZE A=
| &

—

[17><].06Hf7
(13)

A7|A, At L& HE
nf : ZEUANAFZEE AL

as : AEHH ] A (HdFHAM AR SAF7AA A)
3

=

0C), HddlA At = 60C= 7|+S A3t Ao

Zolo g ols A AWM {ud )
=)

RRE]

o714, uNl, uN2 : 2zt #$A9. F4 95d o -3
C : A7 Ao

=
R A= 494 (m)

ud :© Gl 93k Catenary A =F(AAFIHA A HIAE nH3A] S A
H). <2 (15)>2 3@t
v 0
u,= aye A C° = YZ_geAC (15)
d 827, 87,
o714, e : Catenary A4 Drag Al (UIC 606-1 OREH-E e = 1.25)
A Catenary AXA A A(AAA 274 + 2714 A H)
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S

FAd

qw : Catenary AAo] ZH&3= 2k <2 (16)>0 %

(16)

[2g

S

a,—x

4r
tlo

v

11.5N/m’)

974 % (UIC 606-1 OREH-H g = 9.81"%)

71¢] H]% (UIC 606-1 OR=H-H ¥y

« OL
- O

¥

g

He7F <2 (A7)>2

o

(17)

when u 4+ sgn(

V(UM_UM)Z

16[ud— sgn(

u,+

ugy

sgn -

o] 714,

ulN1, ulN2 :

2ol =

frw, 4 UIC

9|

Zt=.9F UIC 606-15 Wl AE

=
=

2 A

((uyy —up, ) /203 A2l A Offsetzh(C?/8R)°] A=A}

]

2]

)
.

a7}

(@)
o

5o gonz 7

Catenary =4l o|t}.

1 ¥ =

R

<+(Hyperbolic Function) & Ej =

3}
=

ne Az:A

Hr

A AT

AT o714 W=

PN
T

1

S <4 (18)>=

—~
fite)

)
—_

T
~O

T

X
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9 16, vt g8+ Catenary

y(X)zz—V?X(a—X) (18)
o] ZlozuE Foe Ay HAE o3t gt
2

D=y(d)=Jd(a-2)= T2 (19)

2% 17 FARE R AR

e, <F 19>% B FAWA RS AR Azl AasA dAnAs] A
<}—\1 (18)>3’/]‘ ZELO ?%]EH HC}—XO ]p/] 75—1_%_0] 7]_%__.(:5]_‘4_.

Lo

f(X)=%X(a—X) (20)
<> ZWata o] WA AYY o3 AwE Fald wA WA <A (20)>
o ZRE Fgo|Ae] WMo #S T A

1 a 2

any_ a,_4ay_a_
g AR Mo TlskehA AAlel e <Id 18>0 =5 H
3 a/2 :W
— 3
! - X ]
R R—f R
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S

4.2

———

sina = a2 cosa = R—_f
R’ R

o2 cosla+sinfa=1 o] B

R_f 2 a/2 2 __
i
2, f2 a’
VA Ray=
Teb, (<R olofA] Ly <02 sw f= ool wek ez Wyl ve Span

= whgel o3 HAAH L) 47

TGl BASHA HH, o] F9-o FANEE I A9 % onpgrel] o7 wWejAto]e]

Wind
Il 1y iy 1y iy
c <
; Y N w
UNWV ‘ ’/fr .y \4\/\T\raCk: v U/\/
! | g UT/\/ / N i
e s
P LN N
_Panto ! Catenary
CZ
89 Umax
Uy

-uN @ AFHeA e A e] 9 (Nominal Offset) [m]
-umax - AU ARFAHoRRY ojgx = AAd Hol A [m]
-Zf  AYYE S 71AA A [N]
-C AZAE] [m]
s

- Fw _ -

=, Fw = &% (qw)xDrag4 4=(e)xCatenary 2419 #3274 (A)
~ud : vpEe] 93k Catenary Hdl A (AL [m]

CuR 9 7gre] HAnkAy Ad A9 m] (up=c/8R <A (2D> #xF)
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F¢ol o) Catenary WSS Avhs AAFFA Y <A (19> 7g]

udZ%ZCfQ (22)
<a¥ 19>25H

umax=8€—;3—l—ud—uN (23)
9 A Cell #ato] Ayshd tha3 2o

c=\/ SRZ}(W‘kNjgfmaX) (24)

¢ 22 UIC 606-1 OR<] 1.3.14|A Curve Radius, Off-set, Blow-offA}e] 2] 7]

Howm xrlEel gl
(2) gl FA9 S|FYFoE R A
_I(_)r_

obef 1S Fxste] B2 WHor st <4 (25> & 7 Utk

- Catenary

v
U/\/

=)

i i i) i

Wind

a9 20, vpge] A= ¢F o2 = 7% Catenary W4

7} tt2tbH Catenary: 373 o] 53k dAlo] w1 o} A
7h Fol obd & Xow olFdrm Azt e o] gl tig Wl
o] Uuklo] Hrmg <tolfFojof FhT},

Mz uE "AA7E Tl ZElelA Huix o] st Azl fxok dAde
o Off-setE -3l A},
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M S

| N ""’1 h

(1) vgro] =49 9% Waow B A9

»

a9 21 whgho]l A ej5o= F= 4 Catenary W9

AX I BHAFO] Catenary: (d1+d2)/C T+ 7]€olx o] Ha x, y HEFY
I 05 <19 21>3 o] Fow Catenary 9 yv(x)&= <2 (18)>3 A-B7]&

y(@) = 2 (om )+ A%

5T . (c—z) (26)

r(z)=—=—=z(c—2x) (27)

PEHLE ALFNS Westee PEIYE FHAECRPE Catenary7t WMol

U= #F Dext(x)+=
D

) (@) =yl@)—r(z)—d, (28)
. £, d, +d, xle—zx)
—ﬁm(c—w)—i— . (c—x)—72R —d,;
oF Aol A udsh uRE T3} o] Aelsgons
F F, du,

WTTRT T 9T @2 (29)

& 1 dup

YrT SR ~ 2R 2
<A (28)> o AFE udét uRel T3 Ao R WX sta, dl+d2=d® FH

du d
Dext(ac)z Qd:v(c—x)—!——(c—x)—
c c &

A7 H= AR x5 T8H7] A8l Dext(x)E vEste] 002 Fi

dup,

z(c—x)—d, (30)

2

4y 4u
D (@)= (e —22) — % ~ e —2r) = 0 (31)
C C
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<2 B)>2ZFH 3 x3kS xmaxd b

_¢c____cd
Xmax — 2 8(Ud_ uR) (32)

o xmax#t= <A (30)>cl whdstd WEIIHZ FHFoZFE HAapide] Hd
Off-sets 7& < Uth

du, c cd c cd 2
d c cd

+; c—{;— 8(uy —up)

_Mum)fe__ed ) _fe _d |,
C2 2 S(Ud_UR) 2 S(U'd uR) !

<4 (> AR dE 4% dE

d,+d d,—d
bt 21, (34)

D
16(ud—uR) 2

ext

(xmax) = Uy

<A (34>l A WAL 7 HAES WS VA= HEFoRA G Hel AF
S 93t Pantograph Working Zone®] ZF{UH]E AAkst= 294 Root toz &
oj7b= ol Ha Al WAet vl WA AAom Zrojuro] e WA=
Factor7} €t}

UIC 606-1 ORell &7f= o] d+= vlgte] &3k Catenary Off-set 2]

/ (um +upy )2 (uNl T Upn )
u, =u,+ 164, + 5 (35)

y 1
A c J
. .
1 d

0 S x

’ Catenary r B!

) Xmax g

19 22, vio] 34 Y=o 7 B A9 Catenary Y
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oS N
e e —

X,y FEF dH 05 <29 22> o] o A9l BAe] Catenary &

d, —I—d
Hx) =~ X(c x)+——%(c—x (36)
o] Fla WME 21 =E FAZAEFA)OZRE Catenary’} HoluE ZE Dint(x) &=
D, (@)=r(x)+d —ylz) (37)
1 F, d +d,
—ﬁx(c :c)+d +2T zle—x)— . (c—z)

A4S udt uR®E WA st divd2=d® Fi, D, (0 =0 st Hojrt s A
A xmaxE T3HH

_c,___cd _
max 2 8(uy, up)

of x@E <A (D>l Wstel ME AT FYFoRRE AAH A Off-setd
Fahu ohg Aol frk

(38)

N d,+d, d,—d,
4 16(uy+up) 2

Z)z'nt (a"max) = + Up (39)

2 —
T, —uy T 2 Uk (40)
@z, <0E=z>0d W D,@)=d (d=]|d])
A7IA, x> A W9 (Maximum Offset) 7} @A st= A A9 x5 4 A x.)

c cd

24 vhg How FE o =g gr 0
d R
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d,+d, d,—d,

Dimf ($2):Ud+ 16<U(1+UR)_ 2 +uR (42)
@ X1>C%U:H D,'m(Xg): _d1 (d22|d1|>
o714, x> Hol W (Maximum Offset)7} TA3I= AQ7A 9] AGZA] v
5 _C cd
dow At x=5+gr (43)

ok 22 xgtol Wi Aol LdHo A daFol ddH= AolH,

T

NeARare] AYAT AN 9 =

4

=)
o,
-
o,
ko
Al
2
ofje
I
i)
rr
S,
£
O

5. A BASE A&7 Qs AW A
Axde) AL 7 7187 FF gol WAFA KR F N solof R AR

(1) FSkel o3t 71=7]
(2) HAZ o7 7] =&7]
3) A
(4) 2t il

(5) &Z=wsto] o7 ZhEr T ES] 377

l |
/ | 1110 | X
|

1310

350
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(2) A7N718AF F A

pantograph bow(pan) half-width of bow = 725mm

<
_—

| horizontal part of bow

= 345mm
4
\\

o' =30
- -
working zone |
525mm
Ww = 0.525m
52 Egto] o3 AR 7] 87
Apgho]l & ARl 71 2717F dAs] el dAke] HHdEAS A
g A 71&77F AN frE ZTRg FA HEE Prell 7L
3lslo]of 3t}
(1) A2 A2 JA7F e A5

SA W, +W,)  22°(T,+T,)

d, =

_l’_
8(T,, +T,) SAW, +W,)

o714, dl AL 7lerlE AP "Wl Fohel e Ax 71& 7] FHm]

S ¢ ZAZHm] 50[m]

a - AAFY A Aagz A FHm] 0.2[m]
SO 1 FHE WekE we SR

Wm : Z27H1(Bz)9 F 438tz kef/m]

Wt AZA(Cu 110mm) 9] F stz [kgf/ml]

Tm : 27 (Bz)9 7FA%3[kgfl 1200[kgf]
Tt 24 (Cu 110mn) 2] 7FA &2 [kgf]  1200(kgf]
O z7Hde Fstets
Wm = 0.0105[m’/m] x 76[kgf/m'] = 0.798[kgf/m]

¥

2
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@ AR FFeE
Wt = 0.01234[m’/m] x 76[kgf/m’] = 0.937[kgf/m]
@ AR 7187

4= 50%(0.798 +0.9371) 20.2%(1200+1200)
! 8(1200+1200) 507 (0.798 4+ 0.937)

= 0.225 +0.044 = 0.269[m]
(2) FA=Z Hg A=A 7]L7]

o] HAAAE AAFANE F4de e

A
AR AR A dAAAe] Ve

[N
107}
By
N
UN
1o,
2
_>|“1_',
2
)
Ho
3,
=
Do
3,

@ =497 1,000m]7HA] 7 3E 45[m]e] 785

45°

dys = EXL000 0.2 = 0.0531[m]

® =AW7 700iml7AA A7 40imle) A%

40?
8 <700

10 — 0.2 = 0.0857[m]
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@ =473 500[ml7HA 7 35[mlel 4 ¢
357
5= gwrog 027 0.1062[m]
©® =Ad9-7 400[m]7FA 74 7F 30[m]e] A5
30
dy = a0~ 027 0.0812[m]
® =419k 300[ml7FA A 3F 20[mle] 7%
202
b= Sx300 ~ © 0.0333[m]
@ g W A 7157]
4, - SAWm +Wt)
8(Tm+Tt)
7F. A zF 50[m]e] A ¢
50%(0.798 +0.937)
dso 8(1200+1200) 0.225(m]
A4 7187] 0 TG m]
A7 7k ERaLl] AAHAS | F7E7] | TH7E7] 71&71 Al
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
(3) A A& wad mE 717
nhghol gk E= dde] A oste] AT wIy V| xwde o3 HF
A7 At 2 AR ol Qlojale] AT #S 50[mml, 71 FZZ A tishe]
S0[mm]= 3t A A E9] wddd mE 7|7+ 100[m] Hx=e] AALES et} d3
= 100[mm]
(4) A5 2 JAGA 7]L7]

A=A 85[mm] ]

N

d, = (5200—585) % 32/610 =

KR E-03060

FHow A,

g0
45 &
[mm](AFFs 2 HRe 3°)7hA] o] Fo] HEZ Aol xol&

 610[mnle] =31l A, sk bz Hos2
5,200[mn] = &4

242[mm]|
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A 717

Agte] wepA] ol Fsly] wiite] ThsHHTIES] 3o
2| At ThEEHIIES 3o wE Vev= Ao A
A QlFdoler ZhsBHIIE Aold thejA st KHE dxAd wmpR e o3kl

a
rlo
k1
A )
ot
=
=
il
L
offt
[z
=
N
[m
to

o
e
oy
|o
fr
T
=2
rlo
ki
g
oty
=
k=)
it
[
24
2
10
>,
Sy
=
=
§L_',
>
(2
-4
rot
=

o =M —m
o :7FERIUINE A wE HAxpA] 712 7] [m]
M : 7bsE-IIESY Aol A [mn]
Al AR 2] o) 5 % ]
@O 7HFsBE g7 ES AlolA
7HsB 71 ES A2 Aol #] 3,000[mn]
A% 318[mn]
Axd 719 2000mn]
M = 3,000-318/2-200 = 2,640[mn]
@ AAAAE ol
Al =alt—t, )L x10°
a DA WAAF 1.7x10°

t D F

AV

% 40[C]
C]

=3
N
rfo
H

10

—
2
2
2

X

e zA o] 600[m]

Al 1.7x10°(40—10) <600 < 10* = 306 [mnn]
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@ 7FsrEYINE 3| wE 7] L7]
o= 2,640— 1/2,640° —306°> = 18[mm]
(6) AAFZEANA AApde] 71€7] oA ¢ 9 (]

e e A7) %3}
A4 FEZD) 1310
A=zl el 9% 71L& 71(Dy) 100
heFs Qo] mE JHAGA 71L71(Dy) 242
7hs B E 3 Hdel e 7]&7](Ds) 18
D/2 - (Dy+Dy+Dy) 205
AR Fg o% 7127 208
14719 o} 87
(7) A3 A dxpde] 71e7] o4 0 @9l [mn]
T ) A7) % 3}
HAa4A F+a2%D) 1310
A A=l wdell o 71&7](Dy) 100
AHFE 8o mE JAFA 71&71(D2) 242
AEBIE B Aol W 7127 (Dy) 18
D/2 - (Dy+Dy+Dy) 295
AR Ede] o7 /1% (FA) om | Am | Hm | Bm
220 229 162 2
71& 719 o 75 57 133 293

AA EFes Aol HAFR ] Aol whel o] off FHe tdEum AR

=AY R AFE aEste] HEstefof gt
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