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Dynamic Load calculation at the Bracket of High Speed Train Catenary System
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Seung-ll Lee - Yeon-Sun Choi

Abstract

The catenary system of a high speed train is designed to have a flexibility to ensure the contact with a pantograph
during high speed running. The flexibility inevitably entails a vibration. The vibration is transferred to a utility pole
through brackets. Therefore, the examination of the dynamic load at the bracket due to the train running is necessary
for the design of the bracket. In this research, an equation of motion is derived to calculate the dynamic load at the
bracket during high speed running and a computer program is developed. Also, the analyzed results are compared to
characterize the dynamic load at the bracket.
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Fig. 1. Catenary brackets

Fig. 2. One-level catenary under moving load
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Fig. 3. Displacements of one level catenary

Table 1. KTX catenary system parameters

Section Catenary Contact wire Messenger wire
Tension 20 KN 14 KN
Line density 1.332 kg/m 0.605 kg/m
Damping ratio 0.05 0.01
Dropper number 97 (1span)
Pole length 63 m
Table 2. Parameters of the pantograph
Parameters Value
M 7.0 kg
M, 8.1 kg
M3 23.0 kg
Ky 9000 N/m
K> 1200 N/m
G 140 Ns/m
Po 70 N
Fa 0.018*v2
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Fig. 5. Pantograph model of KTX
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