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ABSTRACT

This paper presents the dynamic response and the vibration characteristics for a rail-track sup-
ported by discrete springs and dampers. Recently, automatic conveyer system, rail-track, rack-master
system demand the soundproof facilities and vibration suppression measures in order to satisfy the
strict environmental standards. The equations of motions of the dynamic characteristics for a vibration
suppression rail-track under a traveling mass were derived by Galerkin's mode summation method
considering gravity, centrifugal force, Coriolis force, inertia force of the moving mass, transverse in-
ertia of the rail-track. Also, numerical results were calculated by Runge-Kutta integration method. In
order to investigate vibration characteristics and dynamic responses, modal testing and measurement
of the responses of the rail-track were performed. Through the experiment and numerical simulations,

numerical results have a good agreement with experimental ones.
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Fig.1 A mathematical model of a rail-track sup-
ported by discrete springs and dampers under
a traveling mass
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Fig. 9 Experimental setup for traveling mass test

Table 1 Details of a test beam structure

Specifications Values
Material Steel-concrete
Young's modulus [N/m’] 30 x 10’
Weight [kg] 3,000
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Fig. 10 Graph for FRF at D, ®, @ positions of a
rail track
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Table 2 Average of experimental natural frequencies
at nine positions of a rail track

Mod Rigid body| Beam Ist | Beam 2nd | Beam 3rd
ode [Hz] [Hz] [Hz] [Hz]
Values 6.73 9.88 18.41 30.56

(c) Slab 2nd (d) Slab 3rd

Fig. 11 Experimental mode shapes for the first-four
natural frequencies

Table 3 Simulation natural frequencies with ex-
perimental ones for a beam structure
Mode Rigid body| Beam Ist | Beam 2nd | Beam 3rd
[Hz] [Hz] [Hz] [Hz]
Experiment 6.74 9.86 18.28 30.60
Simulation 4.66 9.61 18.17 29.79
Error(%) 30.86 2.54 0.60 2.65

% Error(%)={(Experiment value - Simulation value)/
(Experimental value)} x 100
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