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Tab.1 Track irregularity characteristics at different wavelength range

. . WAL FE/m
BRI S50
1~30 1.5~30 2~30 2.5~30 5~30
AFIEARNCRIEE/Hz - 2.33~70 2.3~46.7 2.33~35 2.33~28 233~ 14
A EAE Y/ mm 3.94 3.95 3.93 3.93 3.94
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Tab.2 Wheel-rail interaction force characteristics of different wavelength irregularities

N W KAE Fl/m
B
1~30 1.5~30 2~30 2.5~30 5~30
I (4 /KN 32.88 31.3 23.77 17.71 13.9
IE(EERME/AN 40 40.1 28.04 23.89 16.2
FHii/Hz 55.7,29.3 32.2,19 26.9,18 22.0,15.6 11
U /m 125,24 22.3.6 2.6,3.9 3244 6.4
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Fig.1 Wheel-rail interaction forces produced by 1 ~30 m
wavelength range irregularities
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Fig.2 Wheel-rail interaction forces produced by different

wavelength range irregularities
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Tab.3 Rail vibration characteristics of different wavelength irregularities

- BEE Fl/m
LIRS I
1~30 1.5~30 2~30 2.5~30 5~30
R 4 E /m/s® 28.2 27.6 25.7 25.5 235
TEAE R KA /m/s? 35 32.6 29.3 27.8 26.4
FHi/Hz 60.1,28.3 56.1,27.8 27.8 27.8 27.8
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Fig.3 Rail vibration level produced by different wavelength
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Tab.4  Track slab vibration characteristics of different wavelength irregularities
PG /m
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Tab.5 Bridge vibration characteristics of different wavelength irregularities

o e KA

BUEARR I B R
1~30 1.5~30 2~30 2.5~30 5~30
Wi (B4 E/m/s® 0.5 0.57 0.36 0.27 0.11
A I KB /m/s? 1.15 1.52 1.1 0.66 0.22
FHi/Hz 56.1 28.3 28 - -
130 90

= = 50

f‘é 100 fé 70

m ‘l:hl( ,g WS

® - & 60 ¢ —+15~30m

E E | ~+-2230m

4 = —2—2.5~30m
—-5-30m g ——5~30m
oo 10! 102 108 40,0 10! 102 10°
iR Hz TR /Hz
B4 REKAKTEE A FIREH T3S HR R 3h n i & 2 5 AELEEKSEE R FIRHEE T RiRs0nEER
Fig.4 Track slab vibration level produced by different Fig.5 Bridge vibration level produced by different

wavelength range irregularities wavelength range irregularities
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Impacts of Track Irregularity Wavelength on Vibration Characteristics of

Elevated CRTS II Slab Track

Fang Jian'’, Lei Xiaoyan®, Lian Songliang'

(1.School of Transportation Engineering, Tongji University , Shanghai 201804, China; 2. Engineering Research Center of Railway
Environment Vibration and Noise of the Ministry of Education, East China Jiaotong University ,Nanchang 330013, China)
Abstract: Different wavelengths and altitudes of track irregularities will produce different impacts on vehicle-
track coupled system. For passenger-dedicated line with high-speed running, besides strict control of track
irregularity altitudes the management of track irregularity wavelengths should be considered since the control of
track irregularities wavelength is much more complicated. By using vehicle-track-bridge finite element model,
this study probes into the impact of track irregularity wavelengths on elevated structure of high-speed line. The
results showe that: (D Not only irregularity altitude but also irregularity wavelengths produce impact on wheel-
rail interaction forces. @) The impact of short wavelength track irregularities on wheel-rail interaction forces,
steel rail vibration acceleration, track slab acceleration and viaduct acceleration are prominent. Reducing short
wavelength track irregularities component is effective for decreasing wheel-rail interaction forces. 3 The short
wavelength component of track irregularities has prominent impact on the level of steel rail vibration, track slab
vibration and viaduct vibration.

Key words: track irregularity; track irregularity wavelength; vehicle- track-bridge coupled vibration finite ele-

ment model ;dynamic response
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