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ABSTRACT

In this study, dynamic characteristic of catenary system that supplies electrical power to KTX Korean
high-speed trains are investigated. A simulation program based on 3-span and 6-span finite element models of
the catenary is developed. The influences of the various design parameters on the dynamic responses of the
catenary are determined. The main design parameters include tension on the contact and messenger wires and
the stiffness of the droppers connecting the two wires. The vibrational responses are primarily determined by the
reflections of the propagating wave, and the dropper stiffness is found to be the dominant factor that influences
overall dynamic characteristics of the catenary.
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Table 1 KTX catenary specifications

Contact wire Messenger wire

T 20000 N 14000 N
E 1.18% 10" Pa 1.10%10" Pa
0 8.893% 10" kg/m"”. 9.238% 10° kg/m’.
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Fig. 3 Displacement FRF-linear dropper model
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Table 2 Frequency for different dropper stiffnesses

Frequency by Frequency by dropper

Dropper |  span length(Hz) space(Hz) 1st/2nd
stiffness
(N/m) | Linear | Nonlinear |y ;0. 1 oqe1 |Nontinear model
model model
10 0.98 098 94 /188 94/138
100 1.01 1.01 9.7 /191 95/19.1
1000 1.04 1.03 9.8 /195 9.5/19.1
10000 1.06 1.04 10 /7 20.3 9.5/19.2
100000 1.07 1.05 104 /7 20.9 9.6/194
1000000 | 1.07 1.05 105 / 211 9.6/19.6
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Table 4 Response for different dropper densities

aroppery | Domesr | e | Frequency
span displacement (mm) at 90 m
6 9 10311 7.4/149
9 6.75 9.961 105/21.1
12 5.0 9.919 13.2/26.4




AAMS Wste] @2 KTX 7HAIY $ASHE 814

(msaIN)

o
®
1

Inertance
o
(]
A

= L

T M T
0 10 20 30 40 50

Frequency(Hz)
Fig. 20 Acceleration FRF-dropper number 12

Fig. 202 27 7 =819 57} 9ollA 122 $71g Y
o FRFAEE HSH(EZS HHd] o3k Fue)ol
o} 64Hz2 o]FAEE B F Atk oAL olw AR
Tk BHelE Ha HEo] 1345m/s 4S AUE A
2 2)el 2% 269 Hzsk 79 dA st 2ol

5.2 =
1EHE ThAS) Agdolag Fa A% N4 B
de] A% 547 gl A4 Wse Wae] 12 § 54
ek Usugth ol Fao 4O ATS thew T

A F2 Fae JES W doiMe AAY
‘ ol 1Hz A&

Atelel Az Aelell 71913 1 Hz Aol 7tz flof
My 2k Atole] ZhAe] olg 10.5Hzsh 211 Hzel 4

etk 1Hz 3w Axpde shgol Zaiye] 93] =7t
M2 AgER, o] g oA XA Ze Ao
Als) whatso] WAlslE Zolth 105 Hz9h 21 Hz A&+
Tetwe] mbE whA} Aol 9% Ao 4] (3)F 23§ 7t

A e T8 FAP £ AN

2 St 2ol Het

wnu A4A3 27H4e] E2e] osje] Aol
Fute] AR olRL AdE TRl F 7HA AAHY
AT TAS ZoMNH AN FE gl Aol
Hapash x7hdel o] AE BAL SASES sy
AR AE Sase gl ol
> AAQH 2AAE AL NE GE T2
o shg s Az u}%— 15%‘&% 7

X
N
Y,
2,
LA
oh
& 4
_?‘;
>
i)
2 o
£
lo
rir
A<
fu
re,
o

0
N

2

Fol AuHo) St A% ®olth =eel BAel
1% AR Z7HAY e AR 2RI A7, E
5 A7 SHE Wt BHo) 9% Fuig ARl o
Ak

g

£

/

53 ol As

2] Wake pH 7289 4o WHE ovlsn
ol wel Fas A o] AW Lh Fie wsE
YN A 2R A Fro g HE
s £E9 27K 50 Hr olste] A% 4ol B
o A% ol Vel HAsE AFE AL & A
a0 wEske B6 Fosd WSE ¥ £ Ao =2
ol IR Ws MeEe) £4 syl Fo)
FaST 98 ¢ & A

e CUR e D

5.4 27 o SotE o st
St AR 4 HFL ZHA0E BANT]
Jge LR

k)
o
1o

o A A

FdAAE AAE THAKE, Ezby Ale] 7149 A
AT H FIF7 vlEletd FkstAl Aok

(1) AAE, AKAM, 1991, “Z£4H Catenary/Panto-
graphA 9 F4-3g gt FXHA", 37| A S F4
St B =T (1)

(2) o]FE, 1993, AR A A", &= A&
s 7871 RS EI’_H
J¢, HAWF, 1999, “UHAAlY FEAY e
T3, S EAE AFEHA, Al 99 Al 23, pp. 312~323.

(4) Klause-Jiirgen Bathe, 1982, “Finite Element
Procedures in Engineering Analysis”, Prentice-Hall.

(5) Maurice Petyt, 1990,
Element Vibration Analysis”, Cambridge University Press.

(6) A4, HAdEl, 1998, “TGV-K 7MxA|9 489
A" 2T EEE FAGENI=EH pp. 262 ~
268.

(7) o4& 2AAs, 8, AFs, £235, 1999, "t
o o g 7HAA FREY A5 4 g4
°115§M FA =N =F3, pp. 448~454.

) B4, ARE, FYs, 9AAE AFS 1999, A
"]iﬁﬂ-‘ﬂ AR oA -T’&f?} Fa e )
A=t 3 =14, pp. 151~157.

_\'E

“Introduction to Finite

o

SLFXSIEHEA/A LA A25, 2001¢/353



