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1/5 model experiment on the derailment mechanism and effect of

anti-derailing guard rail on large earthquakes
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The purpose of this study is to clear the derailment mechanism and effect of anti-derailing guard rail on large earthquakes
because the Shinkansen train was derailed by the Mid Niigata Prefecture Earthquake in October 2004. At first, in 2005, we
have designed the 1/5 scale vehicle-track model and excitation device and have introduced these devices in Komaki of

JR-Central and until now we have conducted the 5000 cases of excitation experiments in order to complement the result of the
full-scale bogie excitation test. As a result, we conclude that the derailment occurred in the excitation frequency range of 0.5 —
2.0Hz (full-scale corresponding value) is the rocking derailment and that the anti-derailing guard is effective for the rocking

derailment.
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Fig. 1 1/5 scale model

Table 1 Physical law of similitude

Parameter Scale
Length 1/A 1/5
Mass 1713 1/125
Moment of inertia| 1/ 1° 1/3125
Stiffness /A2 | 1/25
Damping V& Nl 1/56
Accelaration 1 1
Force 1449 1/125
Time WAY | /22
Frequency i 2.2
Velocity 1/ 2098 1/22
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Fig.2 Pattern of derailment

3.2 EEEMIRE R (C K S BIEREALEH — R BEDRER

AECIE, BEABIEA — FE@EZL -2 0n
12mm, & 7mm (EHRFT 60mm, 35mm) &L, IE
WKIE 10 G DRI O B AR BA LE AT — I o0 S RE e iR R AR
7.

B43, K4ld, TNENWBONT—2 1 ENF—22
IZBWT, B S N B LA — ROERERR &R
K3 M4k, WFholBad, ElgldgiRiEo
720, EEEOREMENIET A2 &IXD, BiEEl

Y5 ZENETHS.

hishE - 158 4—

Fig.3 Pattern 1 of guard action

Fig.4 Pattern 2 of guard action
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Fig.5 Excitation condition of guard action by 1/5 scale model
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Fig.6 Excitation condition of guard action by full scale model
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Fig.7 Shaking table lateral displacement in 1/5 scale test
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Fig.8 Shaking table lateral displacement (3-5 sec)
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Fig.9 Wheelset lateral motion (3-5 sec)
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Fig.10 Wheel vertical motion (3-5sec)
L&

1) R, BUHERE -7 I8 UL b B 5% % 00 9o 00 7 i A
OHFEXMEIZ DT, J-RAIL2009

2)  CEREGA, K R R A I 7 BB 1 T —
B h e Bk 5. J-RAIL2009

3) PEASENE, MEEER], SAR, EMER iR
f T O RN DREE OB A = 2 A6 |-
T 110 BRI R FEE) . J-RAIL2009

4)  HATRL, PATEE, MEEED, SR Mo
TER A 7 = X 23 KTRBRARBG Ik T — R HREIZ I %
e, J-RAIL2009

5) & HIEa]. PRGBS, MRS REo
2 IN—T b= Z i & S 0l E g o B -
JRIERG A &3, I-RATL2009

— 486 —





