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Full-scale Experiment on Dvnamic Behavior of Railway Vehicle against Track
Vibration
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We have studied the derailment and overturning of railway vehicles al earthquake.  Numerical
similation clarified dynamic behaviors and running safely limits of a vehicle on vibrating track
The results of the simulation are now effeclively used for the design of railway structures. To
confirm the validity of the analysis by simulation. we implemented an experiment by using a half-
body car mounted on a Shinkansen bogie which was placed on a vibrating table for struclures. In this
test. the full-scale vehicle. bogie and wheels jumped from the rail o show various behaviors
against vibration, and the simulation analysis agreed with the resull.
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Table 1 Combination of testing plant

Parts Structure M{ats)s

Secondary suspension:
Bolsterless with air spring
Bogie Primary suspension: Coil spring

il 7.4
+ cylindrical rubber
Traction device: Single link
Yaw damper: Non

Body Half body 15.0
Anti-falling mechanism 0. 80
Gauge1435mm, 60kg-rail.

Truck Choku-8 type tie plate 6.8

Exclusive metal sleepers
Anti- Metal frame

overturning 50
flame
Total 350
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of Wheel on lateral vibration(5 sin waves, freauency
0. 5Hz, amplitude 300mm)
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Fig 3 Running safety limits (experimental results)
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Fig 4 Testing model for simulation

Table? Model of connecting element

Eleme
nt Parts Model
(U@ | Secondary suspension | Parallel linear spring
with lower stopper | &  damper  for 3
rubber directions wilh stopper
(@) Traction link Parallel linear spring &
damper for 3 directions
@ (5| Primary suspension Parallel linear spring &
damper for 3 directions
with stopper
Lateral stopper | Multi linear spring with
between carbody and | damper
truckframe
an Anti-falling mechanism | Rotation spring
() Vertical stopper | Multi linear spring
between carbody and
truck{rame
1203 | Lateral damper on the | Series multi  linear
truck spring & damper with
ball joint

3 3 FTRBAOLE: [ 3ITEL- R TOi R
fIZELE, SRS ETH DT, T al— 3>
Tldofifs LR RSmE e & L. ShEEEi L TEo %
fEIZ2EY DE FOMEIRIE 2 Smm#A TIRHE L TR %k
Too Ial—a Al D% E, iborEainiR ok
Exfili s Experiment) &I 5 1279, X5 OF&EHETT Design)
DTy M3, Wl I L SRR TS Y, ok
BB E—BLTVWAZ &N M D, ZHhiZHL, B5ha
0. 8ktz&ld, etk 0 20%W U= F < 5o b Ptk
Sal—a it AN LEHOTHD, 0.8~ HzfHange 2R
RINEGHETTOBE L D S SICEREI A OV,

00— = O
1» -:--Isixpet‘riTent{D
= ——Simulation (Design
E 250 - : —e—Simulation (0. 8kiz) |
=
=200 -
o
@
= 150
oD
=
w» 100
=]
=
= 50
=
T
e -+ - B .
0 0.5 1 1.5 2 25

Frequency (Hz)

Fig 5 The running safety limits: Comparison between
experiments and simulations on lateral vibration
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Fig 6 Time history (lateral vibration:Sin, bwaves, [requency 0. 5Hz, amlitude 300mm)
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