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Comparison of track vibration characteristics for domestic railway tracks in the
aspect of rolling noise
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ABSTRACT

The important source of noise from railways is rolling noise caused by wheel and rail vibrations induced by
acoustic roughness at the wheel-rail contact. The main contributors for rolling noise are the sleepers, rail and
wheels. In order to analyze and predict rolling noise, it is necessary to understand the vibrating behaviors of
railway tracks, as well as the wheels. In the present paper, theoretical modelings of the railway track are
reviewed in terms of the rolling noise, and they are applied for the three representative types of domestic
railway tracks operated: the conventional ballasted track, KTX ballasted track and KTX concrete track. The
characteristics of waves propagating along rails were investigated and compared between the tracks. The tracks
were modeled as discretely supported Timoshenko beams and compared in terms of the averaged squared
amplitude of velocity which is directly related to the sound radiation from the rails.
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Table 1 Properties of the conventional ballasted track

and KTX ballasted track u(x) = Fa(x,x) — K Z a(x, x)u(x,) 4)
Items Properties conventional| KTX nETe
Vertical bending stiffness (MNm?) 432 | 6.42 o] fth. o474 x, =ndolH HIS F§ 2
Shear stiffness (MN) 510 615 ol9] B=E 71AH%Y n= - ..,-1,0,1,.., ©Z
il Mass per unit length (kg/m) 50 60.3 skt iR gk Ak S-S g4l
Rotational inertia (kgm) 0.206 | 0.24 Ha= AoJstH 2 (5)9F 2.
Damping loss factor 0.02 0.02
Shear coefficient 0.34 0.34 alx,x) = ulx,x) /F ()
Railpad el sifness (UNm) | 200 | 20 502 o1 Bl A4 1, S90S Ed
Damping loss factor 0.24 0.14 S|
Mass (kg) 103 140
Sleeper - o
Sleeper spacing (m) 0.689 0.6 ,
Siffness (M) o e M) = Falix) =K ) alixuCn) ()
Ballast - n=-wo
Damping loss factor 0.4 0.5
o S o370 ] o A
Table 2 Properties of the KTX concrete track ;}OEL*E nd AR AR Fo Fet
Items Properties -
Vertical bending stiffness (MNm?) | 6.42 u(x,) = Fa(xy, x") — Kla(xy,, x,)] i, (M
Shear stiffness (MN) 615
Rail Mass per unit length (kg/m) 60.3 o7 Z $ 9t VA [alx,x,)] E 7
Rotational inertia (kgm) 0.24 1x@2N+1)9 & ¥ (rav vector)ol™ #, &
Damping loss factor 0.02 A WMeE dedis d #E (colum
Shear coefficient 0.34 vector)elth. A (7= ol &3h A WS
3
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AEE oF 110~220 Hz oA Ajdoz =2
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Fig. 1. Drive point mobilities predicted from the three
different types of Korean railway tracks shown
in Tables 6.1~6.3 for excitations applied at mid-
span (x' = d/2).
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Fig. 2. Decay rates predicted from the three different
types of Korean railway tracks.
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Fig. 3. Normalized squared amplitudes of velocity
predicted from the three different types of
Korean railway tracks.
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Fig. 4. Comparison of normalized squared velocity
calculated for the conventional ballasted track in
Table 1 with three different railpad stiffnesses.
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