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Study on Dynamic Response of Girders under Moving Railway
Vehicles with Side Swaying, Rolling and Yawing motions

Tadayoshi Aipa, Tsuyoshi KUSUKUBO and Toyokazu IKEGAMI

Abstract

Studies of railway vehicle-girder interaction, investigations of dynamic response of girders under moving
railway vehicles with bouncing and pitching motions, were carried out to data. But dynamic analysis of
girders under moving ones with side swaying, rolling and yawing motions is not studied in detail and is

necessary for design of high speed railway bridge.

The purpose of this paper are to investigate the behavior of response of girders due to a single vehicle of
Shinkansen with side swaying, rolling and yawing motions and to make clear the relations of speed parameter
and maximum dynamic response. As a result of this investigation, it became clear that the girder was not
influenced considerabley by the side swaying, rolling and yawing motions of a railway vehicle.
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Fig.1 Linearized mechanical model of Shinkansen vehicle.
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Fig.3 Displacements, loads and system of co-
ordinates.
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Fig. 4 Position of vehicle on girder.
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Tablel Dimensions and geometrical constants of
model girders

1im: | 8.2 12,9 19.2| 25.4] 30.0% 3L.5
b(mm 260.0 1 320.0| 370.0] 390.0| 440.0} 410.0
t; (mm) 33.80 40.7| 52.1| 63.9| 59.3; 74.0
t,tam! 9.0 9.0 10.0] 12.0] 12.0] 14.0
ty ! mm) 284 35.3| 45.6] 56.6| 52.3| 65.9
himm) 970.0{ 1300.0 | 1680.0 | 2080.0 | 1863.0 | 2460.0
winmt | 1900.0 1 1900.0 | 2000.0 | 2000.0 | 2000.0 | 2000.0
elmmi 474.5| 638.7| 826.81029.3| 917.81220.7
NE Y 40.9] 37.3] 34.7 34.2) 66.5| 32.8
L, m'x 1% 14.58656]6.60887|10.7445(14.5797|10.7236|18. 5876
K mix 107 |4.11743|7.45264/13.2362|20.4744]17.5907 289166
o> 1021 2.65361]6.94540{18.922838. 3628125. 43331666549
L mix 10Kt 15.61324(9.25124117.1678127.4916|6. 30810|40.8969
s ot |5.91035|7. 40712110, 76041 14.1874113.5207|18 . 1154
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Fig.6 Dynamic characteristics of model girders.
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Fig.8 Maximum dynamic displacements at mid-span of a girder under a moving vehicle with Case II initial
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Fig.9 Maximum dynamic displacements at mid-span of a girder under a moving vehicle with Case III initial
condition, Vmax/vs: and Pmax/ e, in dependence on speed ay,.
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Fig. 10 Maximum dynamic displacements of mid
-span of a girder under a moving vehicle
with Case I initial condition and speed a,=
0.1668, Vmax/Vs: and ¢max/ @st, in dependence

on torsional rigidity 8.
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