1203 SREEE OMERMARELLE S AT 2DV I 2 L—3 3 AT

FOUE A (BXR L (R
ENE] e f—  C=THERLIER)

A simulation analysis on a quakeproof derailment prevention system

of a railroad carriage

Yuki ITO (WasedaUniv) 3-4-1, Ohkubo, Shinjuku-ku, Tokyo, 169-8555
Hiroshi YAMAKAWA (Waseda Univ)  Kenichi INAMIYA (Senior Railroad Safety Study Group)

It is a big issue to prevent a disaster caused by an earthquake while a train is running. At present, the seismometer network
distributed over all Japan can generate the warning signal based on P(Primary)wave detection, after that, immediately a stop
command to the running trains will be activated to prevent a derailment by S(Secondary)wave. However, when the time period
between P wave and S wave arrivals is short, such as a case of the quake origin located under a vicinity of the high populated area, this
method is not sufficient. In order to prevent the derailment of running trains just after the detection of P wave, we are proposing a new
concept to install an auxiliary mechanism on a wheel frame which has an actuator holding an auxiliary wheel or a bar. The actuator of
the mechanism will work to prevent the derailment after P wave warning generation while the train is running. A study of the
auxiliary wheel type had been conducted and reported, and the bar type actuator has been studied in this time. A simulation model of a
train carriage in a computer is developed initially and the dynamic characteristic of the model is verified through comparison with the
existing carriage model data. Then, the developed model include the proposed bar type actuator is examined by vibration signals and
we obtain that the bar type case provides a significant result to improve the safety criterion.
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Table 1 HijfjaaICl# 1

AL il Hifi
kl 1090 kN/m
k2x 1720 kN/m
k2y 539 kN/m
el 19.6 kN s/m
c2x 82.1 kN s/m
2y 117.6 kN s/m

Table 1 HIfHZETCAH 2

B i Hifir
B L 37300
Hifib] 24300 kg
HE (X2) 6500
R 19500 mm
HR 2800 mm
FHIR 2300 mm
filiER 2300 mm
HIGE 910 mm
W (L— L IRIEEETE) 1067 mm
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