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Stability of a Railway Vehicle with Side Swaying, Rolling and Yawing

Motions on a Multispan Simply Supported Girder System

(2nd Report, Stability Analysis and Simulation of Vehicle)

Tadayoshi AIDA and Toyokazu IKEGAMI

Abstract

The dynamic behavior of parametrically excited vibration of a railway vehicle with side swaying,

rolling and yawing motions on a multispan simply supported girder system was investigated in this paper.

It was found from analytical results of stability that lowering of the flexural rigidity of girder caused

the unstable regions in the stability map to broaden and use of the shorter span than 20m long was

advisable for the Shinkansen vehicle. However, it was found the results of simulation that the amplitude

of vibration of a vehicle on the parametric resonance was small and, in practice, dynamic behavior of a

railway vehicle on a multispan simply supported girder system was stable.
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Table 1 Dynamic characteristics of girders
Model girders for KS-18
L(m) 12.9 16.0 19.2 22.3 25.4 31.5
wy(rad/sec) | 254.61 | 166.95 | 122.56 | 90.83 | 71.06| 46.17
wy(rad/sec) | 162.31|121.95| 94.78 | 77.99| 66.87 | 50.58
w¢ (rad/sec) | 309.74 | 234.24 | 183.95 | 150.93 | 129.21 | 96.80
Model girders for KS-15 Suimongawa Br.
L (m) 12.9 16.0 19.2 22.3 25.4 | 31.5 30.0
oy (rad/sec) | 254.03|165.71 | 118.18 | 90.29 | 70.76 | 46.05 52.30
wy(rad/sec) | 153.98 | 114.57 | 98.40 | 72.59 63.20 | 47.30 44.75
wg¢ (rad/sec) | 287.59 | 216.01 | 170.55 | 138.78 | 119.29 | 88.41 85.50
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Table 2 Dynamic characteristics of vehicle

Mode No. Searzzgzl(sec) Natnli)iiles
1 1.712 fifko Fom—1) 7
2 1.233 fitho bbho—Y) 7
3 0.970 #tkna—A 7
4 0.175 RENO FNLho—Y) 7
5 0.113 HHEO LLe—Y) 7
6 0.086 RENI—A4 7
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Fig.2 Change of unstable regions of side swaying, rolling and yawing motions when
dynamic characteristics (wv+we) of Suimongawa birdge varies
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Fig.3 Change of unstable regions of side swaying, rolling and yawing motions when
dynamic characteristics (we/wv) of Suimongawa birdge varies
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Fig.4 Change of unstable regions of side swaying, rolling and yawing motions when
span of midified standard girders for railway load KS-18 varies
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Fig.6 Change of unstable regions of side swaying, rolling and yawing motions when
span of midified standard girders for rail way load KS-15 varies
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ametric resonance for modified standard
girders for railway load KS-15
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Fig.9 Response curves of a model vehicle on a multispan simply supported girder
with dynamic characteristics of Suimongawa birdge.
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