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Vibrational Characteristics of KTX Catenary System for Changing Design Parameters
Park, Sung-Hun Kim, Jung-Soo Cho, Young-Hyeon Choe, Kang-Youn

ABSTRACT

Dynamic characteristics of catenary system for KTX Korean high-speed trains are investigated.
A simulation program based on the finite element models of the catenary is developed. The
influences of the various design parameters on the vibrational 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 aynamic characteristics of the catenary.
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Table. 1 KTX catenary specifications

Contact wire Messenger wire
T 20000 N 14000 N
E 1.18x10" Pa 1.10x 10" Pa
P 8.893x10” kg/m”. 9.238x 10* kg/m”.
A 0.000150 m* 0.00006549 m”
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Table. 2 Wave velocity vs tension

Tension in wires Simulated propagation velocity Propagation velocity of Natural freguency due to

contact/messenger (nv/s) simple wire (m/s) dropper spacing (Hz)
10000/7000 95 86.58 142
14000/9800 1125 102.44 17.3
18000712600 127.3 116.16 19
20000/14000 135 122.44 20.8
26000/18200 154 1394 236
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o wAsE Az Yelda X, XYz ANE 7HEdA F2E e AAA FE A4
AFa Jdol A VTl vialsts ez ez ok AA2 dxd Fgel 10000 NY e
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Table. 3 Response for different dropper densities

Dropper Standard deviation of contact wire
No. of droppers/ K X Frequency
spacing displacement(mm) (Hz)
spa
pan (m) at 90m
6 9 10.311 74 / 149
9 6.75 9.961 105/ 21.1
12 5.0 9919 132 / 264
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Fig. 2 3-span KTX catenary model

Fig. 1 Structure of catenary
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