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Influence of Track Gauge Variation on Rail Vehicle Dynamics
(An Examination Based on Comparison between Data from Test Train Running
on Track with Irregularity Artificially Set and Numerical Simulation)

Hiroshi FUJIMOTO, Katsuya TANIFUJI and Masayuki MIYAMOTO

Comparison between responses of test train running on track irregularities artificially set on
SHINKANSEN and those of vehicle dynamics simulation was made at the speed up to 210 km/h. In
comparison between the measurements and simulation using basic parameters, the response to line
irregularity of the measurements and simulation for the wave length longer than 40 m is nearly
identical, although that of simulation becomes apparently larger than that of measurements for wave
length of 20 m. Then the state of track irregularity artificially set was precisely investigated and an
enlargement of gauge in the section of 20 m wave length was found. And simulation of the response
assuming the gauge enlargement was nearly identical with that of measurements. In this report, the
influence of wave length and gauge variation on the response to track irregularity mentioned above
due to comparing measurements and simulation is analyzed. Besides, by using same simulation
program, the influence of gauge variation on carbody hunting motion of new high speed SHINKAN-
SEN train which has soft suspension between carbody and bogie due to bolsterless bogie is studied.

Key Words: Railway, Forced Vibration, Vibration of Moving Body, Simulation, Track Irregular-
ity, Acceleration, Side Thrust, Gauge Variation, Hunting Motion
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Fig.1 Rail suspension model for simulation
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Fig.2 Wave form of track irregularity
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Fig.3 Comparison between simulation and measure-
ment for carbody lateral acceleration above

bogies (V=210 km/h, a=6.0 mm)
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Fig.5 Comparison between wave form of simulation
and measurement for 40 m wave length (Car-
body lateral accel., V=210km/h, 2=6.0 mm )
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Fig.6 Comparison between wave form of simulation
and measurement for 20 m wave length (Car-
body lateral accel., V=210km/h, 2=6.2 mm,
without gauge enlargement)
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Fig. 7 Influence of gauge enlargement on lateral accel.

above front bogie (V=210 km/h, =6.0 mm)
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Fig. 8 Influence of gauge enlargement on side thrust of
first axle (V=210 km/h, 2=6.0 mm)

Above front bogie
Simulation

<2 N\
Y U
Measurement (3rd car)

Above Rear Bogieb&s—»

Simulation lm/sEQ
(S
0

Measurement (3rd Car)

Fig.9 Comparison between wave form of simulation
and measurement for 20 m wave length in 2 mm
gauge enlargement (Carbody lateral accel., V=

210 km/h, a=6.2 mm )
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Fig. 10 Influence of gauge variation and wave length on
lateral displacement and velocity of first axle
when wheel flange contacts to rail (Simulation,
V=210 km/h, 2=6.0 mm )
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Fig. 11 Influence of side bearer friction coefficient on
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210 km/h, 2=6.0 mm, A=20 m)
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Fig. 12 Influence of gauge variation on alignment irreg-
ularity response for new type bolsterless SHIN-
KANSEN (Simulation, lateral accel. above
front bogie, V=270 km/h, ¢=6.0 mm )
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Fig.13 Influence of irreg. amplitude on alignment irreg.
response for new type bolsterless SHINKAN-
SEN (Simulation, lateral accel. above front
bogie, V=270km/h)
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