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ABSTRACT

In this study, dynamic characteristics of catenary that supplies electrical power to high-speed
trains is investigated. A particular emphasis is placed on the effect of droppers on the dynamic
response of the contact wire, a dropper is an element that connects the contact wire with the
messenger wire so as to maintain near uniform compliance. Finite element model compressing 3
spans is constructed. For the linear model, droppers are modeled as linear springs with various
stiffness values. Modal analysis is performed to obtain the natural frequencies and modes and the
variation in the modal density distribution for changing stiffness values are noted. Impulse
response is also obtained through computer simulation. In practice, dropper is a nonlinear element
with low stiffness in compression and high stiffness in tension. Hence, dropper can be modeled as
a nonlinear spring with bi-directional stiffness values. Impuise and harmonic responses are
obtained for the nonlinear model through simulation. The responses are also compared with the
linear cases.
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