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Prediction of The Rail way Track's Vibration Behavior
and Corresponding Experimental Verification
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ABSTRACT

One of commercial rapid transits produces peculiar booming sound when passing through the slab—track
tunnel. In order to analyze that tympanic membrane—pressing noise systematically, typical source—transfer
path—response analysis was carried out. Considering the octave band of booming noise, work scope was
confined to structure—borne noise analysis, especially the dynamic behaviour of railway tracks. Experimental
modal analysis of railway tracks, composed of rail, rubber pad, sleeper, ballast, and ground were performed.
The results shows that transversal bending modes of the rail are suspicious for the cause of the low band
booming noise. Finite element analysis are made use of to match preceding experimental results, and plausible
dynamic properties of track components are produced. )
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Fig. 2 Typical frequency analysis result of the
railway interior SPL running through slab track

tunnel
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Fig. 3 The impact and measurement points of
railway track.
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Table 2 The input data about the railroad track

—

Rail
Stiffness 2.1x10 "N/ mm?*
Rail ,
Density 7850 kg/m
Sleeper ﬂ
Mass 300 kg
(29 kam)
Vertical(Y) | Lateral(Z)
Pad | AHEER 65 2
Stiffness SalHEA %0 150
Ballast | %% 40 10
Stiffness e TIRER 180 %0
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Table 3 Natural frequency and mode shape of

rail
Mode AFAETS rega
1 127.92 Hz Ry 3% &%
2 160.57 Hz Rz % 5%
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Fig. 10 Typical mode shape of rail itself
at 160.57 Hz
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Table 4 Natural frequency and mode shape
of gravel track

Mode IFAES =gy
1 76.035 Hz Rz W3 &3
2 85.084 Hz Rz W3 Z3
3 88.119 Hz Rz w}gF 23
4 135.32 Hz z W 238 Wz
5 155.57 Hz Ry W& 339
6 230.69 Hz Rz %8 23




Table 5 Natural frequency and mode shape

of slab railway track
Mode IR EF gy
1 82.868 z W A3 wizl
2 85.114 Ry what Iy
3 102.16 Ry %% I3
Fig. 11 Mode shape of railway track compose 4 116.81 Rz ®}3k 23
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Fig. 12 measured value of gravel track and 11 151.86 Rz W3k &%
relation mode
12 162.04 Rz W& 2

FBE}e ZFe Yy TREGCIEIEEAD
sl RESNS & A3E Table 5 of Q9
it o714 3ulgke] FREg}L #do] gl mri
ARG 1094 RToltt. wetd ZelrgAbe] 3w
FRF¢] 80Hz% 140 Hz 9] £& 71459 A7l 0] RE
E Yoz & gow 2AHL ok 4= 9in)

o

]

Fig. 13 mode shape of slab track(82.868Hz)
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Fig. 14 Mode shape of slab track at 137.60Hz
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Fig. 15 Measured value of slab track and
relation mode
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