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15

s

o

2 A4

-

10[m] 7+4
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| RS

————

34 4. IAF

1. Alo] & EA|ZF
(1) 2704
@O Aels A&
C)ﬂgilﬂﬁo

_—

=N
=

@ A 1% QAN A 1 <29y 4> F=x
@ WME 5 F2EW : 1m] JEAE5H £+ Cable Tie A&
(3) 4 9 A
Aol & gz

T 7k

5 S

& =

Al

Al & AF

&5 2

71 E}

30mm 60mm

2.4 BN ZE
(1) AA714
@O Aels HEMA
@ 7171 AR HENx

A VEeR 7 Aok 4 AF
] —

O 2A
@ HEASA 1[m] = Cable Tie

KR E-04030
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NETWORK AUTHORITY

(3) 1+ 4
(1) =2 71 © ¢50[mm], t=3[mm]
(2) A 7

7h =2 #7] ¢ 4lm]
(th) AF&AAE o™

S 2w
3 (

T 0 ‘(B/‘ \C/
B RR
\\A,\/ “\,/\‘ ‘\C’/‘

a9 5. A FAE

3. B&A WaE
(1) AAAN 2 2 9

@ AelE @ 717 ARSGAA], W) WEAL2E Shed 3 FHA

4=
-
(2) AAEH
5

&2 AEFEA 1[mm] = Cable TieE A3l Aoz Rz
(3) T4 2 AX =

KR E-04030
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S

= = = = =
= = = = =
(@} (e} (e} (e} (@)
— — — — —
A4r
s
]
o
w _
K| K| T
o
Mo | 4r | mr
Ho
K| EE N T

60mm

30mm

//
pil]
o
™
/ \
/ ,/
: : |
63
4r
KL
\ /
10
P
=
mﬁvﬁL

) v

6.

(1) AA7HA B 9 A]

s

=0

H

(2) A

0

B!

s

Bolt=
3) 1 4

0.5[mm]

: 200x100[mm], t

(1) = 7]

o 2gelE

(2) AH&AE

100

O0—-00

C

HOO

BOLT

200
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32 5. AolE 2HZH ALt

1.1 #& #Ao]E ¥ (Cable Configuration in Raceways)
2ol A AlolEe] wiEF = Y, Sxhld, Aud, Aztde] e, o] A
HB2WAD) F AolE 42 vl&Z AR 119 AolEL Iy @9} o] wjds
, %} 2o gL D/dgo] 258 2S o) WA E 3, D/dge] 25~3.001H g

R

.
EE g @9 28 aglgel Hu, o] 30& Yow agde] AL B8 Fojxl

ot Id @sF 2L A AL 470 AlolEo] Ao B orRY IAXAY Hl&o] 30

KR E-04030
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1.2 =R A A4 (Weight Correction Factor) : K

271 o]/de] @Al AlolEo] wEel XTdE v B} Aol ol 3o
ol FAES AA ok webd A AL A= AolE T

T T8)7F A E o opt k. ofgf A2 471 /g E el WE =

FRAAF(E=

BAAG AHEAo)

(1) FHRA AF A&
Aol & Hl} & 2 el THEAGATF(K)

1 g K=1
3 ogumy K=1+(4/3)[d/(D-d) ]
5 Az K=1/(1-[d/(D-d) %)
A Az K=1+2[d/(D-d)*

D: #= WA

d: AelE <A

F 1 Aol &3l #-&3h+= 3
.G FY A o] &l
N g g
M : S0l &0l A&sk= I
W AlolEs T
y
A
N Ny
Fy F
20 /
A
£
<« < , > >x
Nx Fx
\/
[ 9] sl = Alol&d gt 3 HEHE
KR E-04030
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O U&F AolE F 3 AlolEd 7= &
- x4 : Fcos® = Nsin26
- yA%E  Fsin® + Ncos26 = W
e Nsin26 _ 2NsinBcosO — 9 Nsing
cosB cosB
W= 2Nsin’0 + Ncos20
N= 2 " - 2 W2 2n 2 - =W
2sin 0 + cos26 25110 +cos“0 — sin"0O sin O +cos O
N=W

= A
A E= 3 3 R

D27t A =F8  M+2N  AWsin®0+ W+2W 4
= _ _

LA Ao R 2
ofe)a ol BF B o] o] 7}
SR

L Fgu A

=z = 5 g

[Z2710] d=ud 3t Aele 278 3ke] #A
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oS N
e e —

1 — 7
g h VPRI gy N P
(L2 _4d, (D—d) D—d D—d
2 2 2
o ARV A =F] 2N ]
A A A ESEHE 3W  cosO
284, 2NcosO=3W, 2NV = W o|m g K= 1
cosB

Aol & o] Q914 o] FHRAAE G oste] Ao o] Bl el U(A
Fe)g Wi of P& AUl 5o e Z5o] Bew Aol 4L F Y
o Gtk ZE FEWH, TG, Aol FA 53 A9 wale] govt Aol 7
= TG Mol JriAoR A7) R gRE A5 AT FRVARY 23V
TAYADOE WAL ekt
131 geE A g SAR
Aol o} 244 Z A2 (99 kN/m (kef/m)]
1 v g P=T/R
2 s P=[(3K-2)<T)/3R
3 CEaulE] P=KT/2R
1 Azt = (K-D)¥T/R
K:230974% T: 2448 R: 3897
9 e g gEaE Ao haeo] 471 EAl) Agdrh AL olef e Aol R

7hed] Aol o],
o] A7t} Al A
o] W= Zfo] gk

o5& A Ao] A g HT. 9

o] =
AN -

o Hghg 7o), Azhide vl

2lof] HH

Ao &l o vhz

Aol 255 Aol

2T =

=

PVC, PE, PO £]9]

= o} 2.45kN/m (250kgf/m)
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Y
= O
= 9

~ 3 =T

T X

o mx MU oo
ol %
JE o

22
ol
X
»

(19 12] 22
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| RS

t‘v;'-. 0

K AR  Mt2W

- AAARIETHE 3 W
M+2W=3KW
M= BK—-2)W
4714 = 3K3—2

dEA ) Bl rteiAE=d o T

==

M T _ 3K-2_T

— 3 X 7 = 3 < -
2) A4

N N
(29 14] =2 Y Fof 3l =9 ME (A Q)
2N
K= =4
7 o1
po Az gEA ) St A= | T
AA Al & R p_ K T
-2 L ' 2 R
~3W R

14 A #o]4(Jam Ratio)
AolE £ F Jamming(7]= ) &=
a1 5] of of 3“:} ]H"ﬂ Ashe 3%

Wedging (& 71 @72l 7Fs/d ol #= AAA
O]’\}«] ﬂ] ]T‘é_‘ o] ‘”é”d"—quoi vheks] wid

= E H 9= Jam Ratiogtal 3kt
2 H2Y7Ao] 2.85d~3.15d A=Y ”@0}‘# 74] ol W&
< <

o
FAstAA EAHS7] fsto] = 2.16d+30mm #74 (D) 2.85d HE+ > 3.15dE
wEshs B A4S Ao Frh
KR E-04030
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141 Jamming®] ZAAHS AEEA

D 216d(7lol& A AF9 279 =

d
a
2 = c0s30°
d xr
o= _d_
V3
gepg D= (L 4+ 9y 9 =915474
2 V3
D = 216d

2) Jamming YAAHE A

Jamming Jamming Jamming
< g TS T TS T T

2.16d 2.16d+30 2.85d 3.15d
]
116.64 146.64 153.90 170.10
d=54mm

ﬁ
KY’? KOREA RAIL
NETWORK AUTHORITY

% o]g} o] CNCV 325mm” #0152 A9l (54mm) 71522 U4 175mm 33 #o]

2

ol
it}

25
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‘R

(Minimum Bending Radius)

ol

2

717k 4tk o A% %
SRR ERESN

=

o] AN LS e

2ol Alo]E AAAo] =4(cut into)S Uk

b1 $13ol .

=

o F&

w

3

7] o

I

I

5

=

=1

4+

il

o} A 7o

R

=13
=

o LR A9

=R
=

I = Aol

7

9l

o|J
py

B
=

-—

YIIYH AFEA
(PVC, PE, PO ¢9)
490 kN/m
(500 kgf/m)

3T

=

400kg/m= o1& & G Hu= A

39.0 N/mm?
(4 kgf/mm?)

Zojo] A4

3T

=

< ° F7HAIACF gt
68.6 N/mm’
(7 kgf/mm?)

= AR AT w9 Aol S92 2,000/5
5= A <]

H
1.6 AolE 382 %# (Maximum Pulling Tension Factors)

tol 3789 Floles T2 o

ofol & A g5

K

]

840kgf = 8.23kN

@

.-

S 60x7x2

y L/

== 2N
AL

O QS

@

gy

ko)

(d) 1C 60mm? 1
A 3kl 60% 0] of oF

_~

H

T
Ho

@

@O E"ofo] =4

el

26
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NETWORK AUTHORITY

KOREA RAIL

1.6mm 2

o T o
- NORe
T jro M
0] Nop
N T ~
G = T
it oy =
= B o
o o N L
2 ,mu_.H &F 00 m
3 i T N o
a0 Q“_o —_ - A
g oy 0 w2
= NIr Ay B
- — — 0 —_
=5 K =t Lo
(=8 7L ol
T i T o
xO M n
o — W W
g0 H 2
H ) - =
o
= ol ] | I
. o O w B
o = X —_
=
0 i o 0
P oI T o = —
_ = oNr POX
a s do B om
oy =
H;l — 0 O#E E#E
= 0
— = i = 1p Ay
e~ T rh w .Hl B
e ~ — Voo ~o B
= o ¥ TR W o W
Foor o8 of on W
X° =) oF I
W " o U ] . Moo
ooy o o Lo xo
mW o5 " T °© o
o N xR T ENECNES
>~ o
— — —

KR E-04030

tol= AN WEAL F

0

27

871 9

S

4
L ZoA 7]
o Aujelz}?

L

A% ol
o) Zg

ar
=

=

atA €k

[¢}
7F Atk

=

=

)=]



(AHE D
1L =4
@ T4 -=—30m i
o 7ol & : 229kV CNCV 325mm?*x3% : £
o #FF : I}FA ¢ 175mm
o Aels @AFTFEW) 1 527kg/m |
o wpEASF(n) 1 0.3 | 50m o
o FHETH 2|4 " =

2 Aol e W
AZ2YWHA 175mm, AlolE A7 532mme|E2 D/d & 175/532=3.29= ©] 3t 30HETt 222
o] @ Aol

fo
o
=
ne

2 K=1+4/3[d/(D-d))*
=1+1.33(53.2/(175-53.2))*1.25

T=pWL(u—Kp, W—3w)
(T : 49, v vb2AS K SFERAAT, w AolETd d95%)
b T =3KpwL
U FHEEe] g
Rifenderg &2
To=Ticosh( 10 ) + /77 + (WR) sinh (16 )
71 T>WR)QD 745 thxo holA o= 3t
To=Tx e"°

T

=0
2
G
=
o,
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o A
(1) A-Bgoz dshs 44
a 7149 Fg o
O T2=3K pwL=3x1.25x0.3x5.27x50=296.4kgf=2.90kN
@ T3=Tox e"91=006.4x1.6=474.2kgf=4.65kN ("% #3 FZ)
@ Ty=Tsx £"92=474.2x1.17-554.8kgf=5.44kN
@ T5=Ty+3k nWL=554.8+3x1.25x(.3x5.27x30=732.6kef=7.18kN

b. ZHE HE Foh

ZguAe gﬂRlxﬂ =30, R,x 60 _ 19.1 (m)

T

P = (BK=2)xT _ (3x1.25—2)x474.2
1

R 3x19.1 = 14.5kg

-1 = 30 120

FEWE L 2nR,x 360 =20, szin = 38.2 (m)
+_ (3x1.25—2)x554.8 _

£= 3%38.2 =8.5ke

AESSE 3859 200kgolstz Al 1+

@ T 4=3x1.25x0.3x5.27x30=177.8kg

@ T4=T"4x £"°2=177.8x1.17=208kg

@ T ,=T"'3x £"°1=208x1.6=332.8kg

@ T = T3k pwL=332.8+3x1.25x0.3x5.27x50=629.2kgf=6.1 7TkN
b. == S Tekd

P (3x1.25—2)x208

2 382 olke

58S oW
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- Zgolo] AFEA] ¢ T=Tkg/mm’x325mm>x2=4,550kg

o Qe LA o] A& BoARToR Fo| £

(Akel 2)

£ 1 229kV CNCN 60mm?x3%
o ¥ F 7 HFH ¢ 175mm
5 495 % ¢ 1.58kg/m

o Al €74 : 39.4mm

o T WO B AA BAF (10°)

PAAD TIAH

PAD "B"

T

2. 7ol& H<d

D/d=175/394=4.44% S5 <d
3. THEAAT

gehjdol B K=1+4/3[39.4/(175-39.4)]*=1.11

KR E-04030
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4. AL
7}. PAD “A” — PAD "B’2 d43E AL
(1) 2t Ao %4
Ty=3k pwL=3x1.11x0.3x1.58x150=236.7kef=2.32kN
Ty=Ty £"°1=236.7x1.6=378.7kgf=3.71kN

T4=T3+3KwW(ucosy + sindy ) L
= 378.7+3x1.11x1.58%(0.3x0.985+0.174)x100=625.7kgf=6.13kN

(2) = b
FFY 380 R
90 _ _ 12 _
2nR 360 6m, R = 3.8m
§ (BK—=2)xT. (3x1.11 —2)x236.7
=0} — 2 — . ° =
=) - = 2.6 ke

Y. PAD "B” — PAD "A"=Z IYs= A
(1) 2+ Axle 44
T5=3Kw(ucosl, — sind,)L
=3x1.11x1.58x%(0.3x0.985-0.174)x100
=63.9kef
Ty=Ts £91=63.9x1.6=102.2kgf=1.00kN
T, =To+3K pnwL=102.2+3x1.11x1.58%0.3x150=338 9kgf=3.32kN

2 = ¢
_ (BK—2)xT, (3x1.11-2) _ _
P= R = SR S = T5kgf=T350N
4.2 &
AYFE 0 E%e BF 84 oz BAZL o Age

31
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L84 -
EAHFTF ML= A A2 (kg)
- ¥ 3z 24
FAALR B B R L
W—3w
O dgez & 44
Ww - -
Sy < T,=WL (ucos© + sin®)
“~ 7 © sHFgew & 35
T,=WL (11cos© — sin®)
@ Buller®] 4]
T
Ty WR sinh (16 + sinh ’lﬁ)
&f n—K-p, Wo3w
FRBRY ’ 12 3% %49 A%
Y @ Rifenburg®] ¥4
T,=Ticosh(uf ) +
V 7%+ (WR) *sinh(u0)
KR E-04030
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KOREA RAIL
NETWORK AUTHORITY
A A 2(kg)
:ﬂ o 2) e e __
T, T2 {(1—p»sine+2u(e cosO)}
+T18”e
R v}
o=-—+-4du T,= {Q—uH+2ue 2}
9 A T, T4 u ue
+7, ¢ bz
Sl
_ WR : _ _ .2 e _
T, T+u? {2usin® — (1 —p*)(e"* — cos©)}
—i-Tle“9
"R w3
o=—5du T,= (Qu——u?e"?)
9 A T, T4 ? i u e
+ 7, ¢ bz
WRrR .
1 T,=T,e"°— T2 {(1—p?)sino+2p(e"
— cos0)}
4 N
T
o= Au T,= 7" - (-0
+ 2ne u7}
Wr .
| T,=T e~ T4y ? {(2usineo—(1—p?)
. (e"® — cos0)}
=4 T T WR
— T o - o WK
C] 2 ETIH TZ T18 2 1+112 {211
—(2—pe )
KR E-04030



IAFTF N L = A A 2(kg)
WRsi .
T,= T e"+ 1+S:1H2“ {1—p?sino
+2u(e"®— cosO)}
Al
¥ T, '
A} T,= T18v9+%(1—p2xmge—gu@)
m
. a +2usino))
y R
9]
2
2 J T,= T;e"+ Hi”f {(1—pu?)sin6
= +2u(cosO— ")}
5 T2
HEZl
R To
RS
a’ T,= Tlg“9+1+7sff2a {(1—u ?)(cos©—¢"9)
+2u(sin®)}
Th
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5 g = tho) E ]
T 019174 kN
(kgf)
2 oEwy B2 Jyuge ng mt
oha A 2 Aole Wy} #=Z YWHze] uvpz §
2ge9 3Anpz
Aol L Tl kg/m
AolE Zo] m
A A} 2t Radian | AAZAAE-2] 71zt
Z35E AL ”
o1 ol A o] Q1A kg ) 2 7)o = polo] Rz o] Feo|L} &3
AS Y3 o] AlojEo] MeHAOZA Jla|
2t}
o1 Tl Aol Q&4 kg
A AL 2 Radian | ZAMAW whioM o] ALzt
ZHHAA S
Aol E 27 mm | Fo]Zg Aol A : (HAA A
+2271E &}olo} F7A)x15
v A mm
TR o] ZENHY m
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(a) ffickid e

0.1 0.2 0.3 04 0.5
S
10 1.018 1.035 1.054 1.072 1.091
15 1.027 1.054 1.082 111 1.14
20 1.035 1.072 1.11 1.15 1.19
30 1.054 1.11 1.17 1.23 1.30
40 1.072 1.15 1.23 1.32 141
45 1.082 1.17 1.27 1.37 1.48
50 1.091 1.19 1.30 1.42 1.55
60 1.11 1.24 1.37 1.52 1.69
70 1.13 1.28 1.44 1.63 1.85
80 1.15 1.32 1.52 1.75 2.01
90 1.17 1.37 1.60 1.87 2.19
(b) & ARG EL cosh (up)
0.1 0.2 0.3 04 0.5
)
10 1.000 1.000 1.001 1.002 1.004
15 1.000 1.001 1.003 1.006 1.008
20 1.000 1.002 1.005 1.010 1.014
30 1.001 1.005 1.012 1.022 1.034
40 1.002 1.010 1.022 1.039 1.062
45 1.003 1.013 1.029 1.048 1.077
50 1.004 1.015 1.034 1.062 1.098
60 1.005 1.022 1.048 1.090 1.138
70 1.007 1.030 1.069 1.122 1.192
80 1.010 1.039 1.090 1.161 1.255
90 1.013 1.050 1.112 1.205 1.329
KR E-04030
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KR

NETWORK AUTHORITY

KOREA RAIL
(c) 3B sinh (up)
0.1 0.2 0.3 04 0.5
B
10 0.0174 0.0349 0.0523 0.0698 0.0873
15 0.0261 0.0523 0.0786 0.1049 0.1313
20 0.0349 0.0698 0.1049 0.1400 0.1754
30 0.0523 0.1049 0.1576 0.2108 0.2648
40 0.0698 0.1400 0.2109 0.2828 0.3561
45 0.0786 0.1577 0.2377 0.3193 0.4029
50 0.0873 0.1757 0.2648 0.3561 0.4503
60 0.1049 0.2107 0.3194 0.4312 0.5536
70 0.1224 0.2466 0.3747 0.5082 0.6494
30 0.1400 0.2825 0.4312 0.5879 0.7562
90 0.1576 0.3191 0.4888 0.6704 0.8687
(d) ##Ah AR peos atsina
0.1 0.2 0.3 04 0.5
a
10 0.2721 0.3706 0.4690 0.5675 0.6660
15 0.3554 0.4520 0.5486 0.6532 0.7418
20 0.4360 0.5300 0.6239 0.7179 0.8119
30 0.5866 0.6732 0.7598 0.8464 0.9330
40 0.7194 0.7960 0.8726 0.9492 1.0258
45 0.7778 0.8485 0.9192 0.9899 1.0607
50 0.8303 0.8946 0.9588 1.0231 1.0874
60 0.9160 0.9660 1.0160 1.0660 1.1160
70 0.9739 1.0081 1.0423 1.0765 1.1107
30 1.0022 1.0195 1.0369 1.0542 1.0716
90 1.0000 1.0000 1.0000 1.0000 1.0000
KR E-04030
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(e) =A% ncosa-sina

0.1 0.2 04 0.5
a
10 -0.0751 0.0234 0.2203 0.3188
15 -0.1622 -0.0656 0.1356 0.2242
20 -0.2480 -0.1541 0.0339 0.1279
30 -0.4134 -0.3268 -0.1536 -0.0670
40 -0.5662 -0.4896 -0.3364 -0.2598
45 -0.6364 -0.5657 -0.4243 -(0.3536
o0 -0.7017 -0.6374 -0.5089 -0.4446
60 -0.8160 -0.7660 -0.6660 -0.6160
70 -0.9055 -0.8713 -0.8029 -0.7687
30 -0.9674 -0.9501 -0.9154 -0.8980
90 -1.0000 -1.0000 -1.0000 -1.0000
% 4]
Az (Y2 W2 A
23 s 0.5~0.7
spo] = Aol 0.17~019
Y AHEA 0102
2 ~vpd Ho) 15~35
A iy 0.3~05
CERRE 023
% 3 3 02~0.3
EREE 04
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