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ﬁ
KOREA RAIL
Kve NETWORK AUTHORITY
- yAE : Fsin® + Ncos26 = W
o N2, (7 2in,cos, 7 _

Qos, £/ Qos, £/ ehsin,
W= 2A\SInf + Mos2,
_ Wi _ Wi _ Wi -
2sin?/ £6os2, 7 2sin?/ Afos” ABInPL 7 sl oL T
N=W
0 FH0) B FHajA = 3
M =2Rin, + W r
=A4NSI? + W =4W8ineT + W
)= D tA"S - MY2NS _ AV’ + WAl 1+275n2r
17t SW- SV 3,
dr
. 2/— _ d/— _ 4/‘ d/‘ 2
1 = = L KE1+S (=
:lg_tﬂ, sin®© Q/__g/_/_ D_d/o]E.i K=1 3/_(D_d/_
r2r
2) A4
D: #2247
d: AelE 974
b TR FAlo A F AlolEo] gt
CEE AR A
W HA AelE T
C ol E Aol EF &Aool B 7}
N gae g
K: THRAAS
g
2,
[2310] F2NA 3} Aol 7 3e] #A
Or dpne. die
h — \/ — = [
22 %)
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oS -
e e —

| [ - L
Ar R
(D/— d/—) (O-d)r O—d, D—d/‘
r
o2 277 2,
So— \b tA’s . 2N/ _ 1,
47 t9eE S oS,
281, 2NcosO=3W, 2NV = L 7 o|lm = .
D_d/_
1.3 =%}(Sidewall Bearing Pressure)
Aol &S A=l QYA AR FHFo| = ol ofste] AojEo] #EHof Ea= F(A
Fe)s Wt o] I8 F9K olg} st fjgk Z9te] AeH Aol B &S = AF
o] Yt ¢ gAY, x4 AolE FA s AH

131 Midded 48 S4ANA
Aleler Hl 2l S ALY (29 kN/m (kgf/m)]
1 Hadal & P=T/R
2 Sshld P=[(3K-2)xT]/3R
3 g P=KT/2R
4 Abzhl & P=(K-1)xT/R
K: S3RAAS, T: 2848 R: I8

9 Ao e Ao shaee] Avle B4 445t el ol g o Be
hed) Aol ol w, Azt e Halw Ao, e viete] gl Aol Ao vz
Sol AT ThAl Aol e walud Ao A gHt) 9 Ao uy 3

9 1 = F PVC, PE, PO 99|
5 &5 2.45kN/m (250kgf/m)

KR E-04030
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ﬁ
KY‘? KOREA RAIL
NETWORK AUTHORITY

1.32 S4AA A7

D 2w

= 3 =

ofN e Ak N

ol mx mMu =&
ol %
JE o

b
o
N
i

[ 13] @2 Wil ZEahe S HEH=@HE)

o \D tA"S T M2WY
47 t9eE /7 S 47

M+2WW=3KW
M=Q@BK=22)Wr

23
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e

|  ';'-. ‘ M
My _ 3K=2,
o] 714 3 3,
__4 D tA" £ Tr
- 17t £

/W/—>< I _ SK 2/‘><_77'

3" R, 37 ~r

(2% 14] B2 o] ZEars 29 WE w7 )
_ 2N,
— _\D\& t9D tA"F7 7/
~ - tJa= /7 IQ/ /(/—8 /_
— N |»_77_/_ 2,5 Fr

147

1.4 A #o]£(Jam Ratio)

= Wedging(#17]1873)9] 7hsAdo] @2 AAA]
3}, o] 23 A3FS 3% = 11 o|Ate] AlojEo] HwHAHow ks wd

aLe wojof

g o HAs) Aolgo] FXEE T u AojEe] AE HOZHN Jamming EF
o] Yolo] "} 1% & 2x9] AolE T thy AolEQl 4% H%E JammingS W
AA et oleh o] Alo]ES 1¥3xE yEo| EAA Ao]Eo] yRo| 7o ¥A
o] B7l53t AE7t ¥ AolE A (DY #2UH (D)9 MHE Jam Ratioghal gl
Jam Ratior= 4wtz ow #ZU Aol 285d~3.15d A=Y o TAsH Aol wjdS
FABtHA EAE7] 9)etelE 216d+30mm < BUHAD) < 285d = D > 3.15dE

wEale Bhe Agss Ao o

14.1 Jamming®] TS AFELA
1) 216d(AClE HY AFY A7) 4=
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ﬁ
KY’? KOREA RAIL
NETWORK AUTHORITY

d
dr.
ﬁ:mggzﬂf
Xr 2r
__dr
X_—
el

— (9, _dr _
weba] O (2f+ \/gf)><2 2.1547d

- D = 2.16d

2) Jamming 29| A

< Jamming | o Jamming 5 . Jamming

w4y o] 24 Y

I I I I

I I I I
2.16d 2.16d+30 2.85d 3.15d

I I I I

I I I I
116.64 146.64 153.90 170.10

d=54mm

# o]e} Zre] CNCV 326mm’” Alo]&-2 Hoe]4 (5dmm) 712 WA 175mm 7+3 7]

1=
24

oxl
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25



FEE S A a4 B717F vk o] A5 A
gHe|ZFo] s T4 o FelHa AlolEe] AAMNAE e w AdEol o) 44
B8t sb7] "zl A& Aols AAAl £ eut into)S EH-
ol g FdE o7t 9= AlolEol A UeRR E4Ee = BEA Gof A= Aols &

He g7 A Bk dE EH #E S5 AAA] FEWHE O] bmy ==t E- =9)0] 2,000kg o
2 Aok w9 Aol 2912 2000/5=400kg/m=E 3§ S WA HEE AAYe FE

WAL o Z7HA0 B,

1.6 Alo)E 3¢21%# (Maximum Pulling Tension Factors)

R AolES AT wf AMEEE 34 A2 g 2

ZRoto] AREA] T8 AFLA)
gER <) A Fu)FEA ] 7S (PVC, PE. PO #)
6.6 N/mm? 39.0 N/mm® 4.90 kN/m
(7 kgf/mm?) (4 kgf/mm?) (500 kgf/m)
(F) 1. Eolo]Z Alg3ete] 3709 AlolES I w AZdud, adumjd % 240
BE xAFES 9] dgiTel AolE & 282 S

w47 o) FUlE ASelE mAl 4 HEA 5 dE AL
AA el 60%0]ofof Frh.

Zeg a8 AFEAE v Imuld AR S o2 nlol =) 31

FYH S EAFEAMA Dol FHAH AolE AUl E A § )

92
o,
i3
)
;Y
52
H
J

2.
3.

(@]
e
o

o
S
o
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NETWORK AUTHORITY

KOREA RAIL

&
@ —|

H

!
o

@

@O E"ofo] = A

el

T

mo

B

1

k)
pal

FofoF

I3

g W=

X
pulling Grip

il

H

L— Q—}:lm —

t

al

3}
1

wEsto]of

i

—_—

9 g e A ¢

Watel o)

7

stol= AAA REEA] FH

S

b 9

I3

HAl

[

=71
o] 2]

=

—_
o
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(AHE 1)

1. =4

o 7ol & : 229kV CNCV 325mm°x3%
o ¥FF  }EH + 175mm @ T4 < 30m_»
o 7olE &9FFHW) 1 527kg/m
o wpEAS(w ¢ 03

0SB A

(11

®T5

Ao
| 50m
® @
2. 7ol W ) s
#2174 175mm, AolE A7 532mme] B2 D/d = 175/532=3.29% o] & 3Rt 2u &
ol g Aolth,
3. THRAAS
e dolm g K=1+4/3[d/(D-dF
=1+1.33(53.2/(175-53.2))*=1.25
4. A

7b AlE AMR 2HFH(1FT 3% TA)
T=uyWL(p—Kuy, W—3w)
(T : 49, n: vB2AS K SFERAAT, w AolEd d95%)
ue}A T =3KpwL
U FHEEe] g
Rifenderg 2]
Ty=Ticosh( ux) + / 71+ (WP SiIrh ()
o714 T>(WR)! 74-% th=9 Fto]2 o= g
To=Tx e"°

(FRP L= LG E T Z7A)

KR E-04030
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ﬁ
KY’? KOREA RAIL
NETWORK AUTHORITY

Th

o} A4

@ T»=3K uwL=3x1.25x0.3x5.27x50=296.4kgf=2.90kN

@ Ty=Tyx e"9'=296.4x1.6=474.2kgf=4.65kN (e*%= %3 FF)
(@ Ty=Tsx £"92=474.2x1.17-554.8kgf=5.44kN

@ T5=T4+3k nWL=554.8+3x1.25x0.3x5.27x30=732.6kgf=7.18kN

b Y E¢4e Foh

ZgulAe gﬂRlxﬂ =30, R,x 60 _ 19.1 (m)

T

p— (BK=2xT _ (3x1.25—2)x474.2
1 3R 3x19.1

B~@7e] % :

= 14.5kg

FEWAL 2R, e =20, Ryx 12 =382 (m)

360
+_ (3x1.25—2)x554.8 _
P,= 3389 =8.5kg
Aot 51854 250kg°]5}i A S

@ T ,=3x1.25%0.3x5.27x30=177.8kg

@ T4=T'4x £*°?=177.8x1.17=208kg

@ T,=T'3x £°1=208x1.6=332.8kg

@ T,= T ,+3k nwL=332.8+3x1.25x0.3x5.27x50=629 2kgf=6.17kN
b. =3 Z94& Fetd

(3x1.25—2)x208
= 3%38.2

=3.2kg

KR E-04030
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+_ (3x1.25—2)x332.8 _
P = 319 1 =10.1kg
w8855 ol
g. 4 B
o AlolE &&dd
- Zglolo] AREA] 1 T=Tkg/mm?**325mm?*x2=4,550kg
- E9Y09 AFEA] L T=500kg/m
o EHololE AREE A9 5804 o= TAVF flov EHIHE AR A folle
Y A4S 2m A s oF st}
o AYEre x| 22 BoAWgo R o] fg
A+l 2)
1.2 A
o 7] o] & :229kV CNCN 60mm**x3%
o # F 7 #HFF £+ 175mm
o Aol TS 1 1.58kg/m
o Aol&

217 @ 39.4mm

KR E-04030
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ﬁ
KY’? KOREA RAIL
NETWORK AUTHORITY
2. Aol & wid
D/d=175/39.4=4.44% K Zvjd

3. TERAAS

g dol B2 K=1+4/3[39.4/(175-39.4)1*=1.11

ko

4. 74
7. PAD "A” — PAD "B"Z Ud= B¢
(1) 7 Aol 4
To=3k pwL=3x1.11x0.3x1.58x150=236.7kgf=2.32kN
T3=T, £"91=236.7x1.6=378.7kgf=3.71kN

T4=Ts+3Kw( cost ;"Sil’Dg)L
= 378.7+3x1.11x1.58%(0.3x0.985+0.174) x100=625.7kgf=6.13kN

—6m, R=%=3.8m

. (BK—2)xT. (3x1.11 —2)x236.7
=0} — 2 . .
o 3 3x3 .8 = 27.6kg

Y. PAD "B” — PAD "A"=Z JYs= A%
(1) 2+ AH e 44
T3=3Kw( ‘cosmp ~sirm )L
=3x1.11x1.58x(0.3x0.985-0.174)x100
=63.9kef
To=Ts £"°1=63.9x1.6=102.2kgf=1.00kN
T,=To+3K pnwlL=102.2+3x1.11x1.58%0.3x150=338 9k gf=3.32kN
2 & ¢
(BK—2)x T,

p= =t 2rts - BLULED)  g507350N

—~~

DI L S BE 584 ol FAZ glon A9e BoagoR ol )

(2 1] Hol 2489 ANF
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455 Ao e A 4 4] (ke)
1% 3% ¥4

2= A =) <—T T—> _

T3 2 5 I T= WL p—K-p
W—3w
O AtHrsko 7 & 7S

\
Z) M A} Q‘?} (i/ Ti=WL (ucos© + sin®)
!l T B B
=1 ] P 61 @ g}ﬂoao_c_)_i O_'_

Ty=WL (ncos© — sin©)

o
o
iy
i
-

O Bullere] &4
ToWR sinh (16 + sinh ~
p—K-un, W—3w
15 3% ¥4 A%

@ Rifenburg®] ¥4
Tz =Tlcosh( "Q) +

V T2+ (WR) ?sinh(10)

lTl)
WR

KR E-04030
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ﬁ
KY’? KOREA RAIL
NETWORK AUTHORITY

A A 2(kg)

.

2

— WrR ) P o __
T, 1+112{(1 p°)sin® +2u(e cos0)}
+ T
o= o9 __WR — 2 by
o= dd T, T4y ? {Q—n?)+2pe °}
—i—Tle117

X

T,= LS {2usine — (1 —p?)(e"° — cos6) }

(]

—z

1K

iz

1+pn?
+ T ,e"®
.o="To - WR (1T
o=—5 T, Ty ? {CQu—AQ—pHe =}
—i—Tle117
T,=T,e"— T4y {(1—p ?)sin6+2u(er®
— cosO)}
34 I
iy WK
o= M Ty=Tie F -5 P ((-u?)
+2118u7}
WR .
T,=T,e"— Ty ? {Qusine—(1—n?

(" — cosO)}

2 1+u? 2u

—(2—u?e u%}
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LA S

———

R 7 A A H(ke)
T2
WRsi .
a +2u(e"® — cos0)}
R
A
7 T )
-
N a +2usin®)}
i T» R
9
2
2 T
2]
— 1o WSH]Q P
2 T,= T\e"°+ 2 {(1—p?)sin6
= +2u(cos© — )}
J_:[L
M4
R /
RS
0 T,= T\ e+ l—i-szlng {(1—1 H(cos6 — ")
+2u(sin6)}
T
KR E-04030

34




ﬁ
KY’? KOREA RAIL
NETWORK AUTHORITY

[T 2] A Ags A2
> 2 = el H] U
T AAH kN
(kgf)
Aoy Edz #2 WA viF wi
npHA ) )
&l kR
Aole EA5F kg/m
AlolE Aol m
4 AF 2 Radian | A AR AA}z¢

=] =
=35 A7 ”

Ay ol Ao A= kg Az 7)o = efoloZ o] FEFo|L} =3
A& $15k o] Aol Eo] Wl O ZA 7}
=y

APl Ao &4 kg

7 Ab 7} Radian | ZAAFHY ghatFo o] ZHAlzt

T FEAZAT

Aolg 27 mm | o]z AolEe] AF 1 (BAA A7
+271E oo} AA)x15

Hd WA mm

o) HE Nk m
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i 3] FEARE
(a) FEHAREL °
0.1 0.2 0.3 04 0.5
O
10 1.018 1.035 1.054 1.072 1.091
15 1.027 1.054 1.082 1.11 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
60 111 1.24 1.37 1.52 1.69
70 1.13 1.28 1.44 1.63 1.85
80 1.15 1.32 152 1.75 2.01
90 1.17 1.37 1.60 1.87 2.19
(b) % AR5 ¥ cosh (up)
0.1 0.2 0.3 04 0.5
O
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) sl sinh (up)
0.1 0.2 0.3 0.4 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) M ARE ncos atsina
0.1 0.2 0.3 0.4 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
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(e) —=AMEL pcosa-sina

0.1 0.2 0.3 0.4 0.5
a
10 -0.0751 0.0234 0.1218 0.2203 0.3188
15 -0.1622 -0.0656 0.0310 0.1356 0.2242
20 -0.2480 -0.1541 -0.0601 0.0339 0.1279
30 -0.4134 -0.3268 -0.2402 -0.1536 -0.0670
40 -0.5662 -0.4396 -0.4130 -0.3364 -0.2598
45 -0.6364 -0.5657 -0.4950 -0.4243 -0.3536
50 -0.7017 -0.6374 -0.5732 -0.5089 -0.4446
60 -0.8160 -0.7660 -0.7160 -0.6660 -0.6160
70 -0.9055 -0.8713 -0.8371 -0.8029 -0.7687
80 -0.9674 -0.9501 -0.9327 -0.9154 -0.8980
90 -1.0000 -1.0000 ~1.0000 -1.0000 -1.0000
i 4] whA
(2924 o3 A
& o 0.5~0.7
EXERE 017~019
o AR 01~0.2
o ~ohd Ao 15~35
7 s 0.3~0.5
EERER! 023
W g 02~03
EE R 0.4
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