1995

,.EI'.'E Proc. 28th JSCE Earthquake Engineering Symposium,2005

186-0003 3-25-3
E-mail: yutaka@sdr.co.jp

2004

130m

Key Words : Earthqukuake Early Warning, the 2004 Niigataken-Chuuetsu Earthquake, Shinkansen
Derailment, Toki #325, Compact UrEDAS, UrEDAS, FREQL, On-site Alert, Front Alert

P
3 UrEDAS: Urgent Earthquake
Detection and Alarm System
Compact
UrEDAS
P 3
1992 1996
P 1
1994 43
8 5
1998
3 1



2000
2000
P
2005 (FREQL: Fast Response
Equipment against Quake Load,
)
12cm
200km 10000km
200km
P 2
2 4
7
2004
@
2004 10 23 17
56 0.3
37 173 138 52.2
13km
M6.8
4
2001
2003

Proc. 28th JSCE Earthquake Engineering Symposium,2005

642
1
300Ga
JR 0.1Hz 5Hz
5HzPGA
70km
P
P 1
500Gal
1167Ga  K-NET
846Gal
434Ga
2004 10 23 5mm
15 im/s
2m/s 0.2
17 17 56
1
@
3
361
12km 238
406
325 6km
151 322
3.4km 316
325 200
10 K25
3 151
€))
200Gal (=cm/s?)
SP
203Gal SSP



434Gal SS 8466Gal
SP 270Gal
1 SS
SSP 2 40Gal
1
5HzPGA (Gal) 270) 846 434] 2030
RImax 4.9 6.6 58 53
17 56 [17 56 |17 56 [17 56 |17 56
10Gal] 8 3 4 8
P 44 2.6 3.0 35 7.2
P 36 36 45
RI2 6.4 28 28 41 92
10Gal 6.6 3.3 4.7 10.1
40Gal 9.4 42 6.0 112
Amax 114 7.7 95 15.7
Rimax 13.4 78 10.6 19.2
* BHzZPGA  JR
* RI
*p
325
0.1
1 R12 2
2 *Gal
5HzPGA
10Gal 1

wf L P (IMA)
d£———~am~m\ﬂvakﬁwNﬁMAVVVUMM~WVVMN»J&«vw
-600

60 P (K-NET)
0 !
a0
00
Ry
0 5 10 15
1 Gal
1
JMA
2
K-NET
3.0
0.6
2.4
130m
130m
2 13km

Proc. 28th JSCE Earthquake Engineering Symposium,2005

BETBARESM a0 P
43408l by ’ el
et Bdadial

20047105 23 517456

5-6




Proc. 28th JSCE Earthquake Engineering Symposium,2005

3 325
(€D)
325
1 205km700m
206km000m
SS SSP
206km000m
0.2 0.6 4
10
0.8 0.4
P
20km
10km
20 —
For LT =410 20 |
Niigata -
1 |<—-| 50
derailment /80 206km191m
Toki #325 —
= 1" )
- - mm
« 1500m .
—
-
]
* 1000m =t
—
: s |0 750m
: . =h1o 206km830m
point | |10
700m " |10
insulated S
|ant * 10 [
- 10 |#—
* 500m 10 |3
10 |4
. 5 13
point 5 \i—i 640m
J00m; . c relative —H 88
displacement T
57 100
| 140 1 6k
P point 4| 140  L-OKM
H—) 140
S 40
22
325
300m 30
[ ]
5
4 5 325



Proc. 28th JSCE Earthquake Engineering Symposium,2005

) 325
NHK 2
6
700m 2
325
P 325
K25 3 8
75m
1
0.6
75m
P
470m  =75/54.2x
P 340m/s
700m
0.7
2 P
(©)
50m-100m 100m
) 150m
206km250m
325
75m
ATC
4
8 5
325
0.6
2
700m
) 2 s



Proc. 28th JSCE Earthquake Engineering Symposium,2005
5-6

75m
1-2 2 S
1 50m
400Gal
3
1.E+06
3 8
EW
1E+05 NS
. uD 70m 260m
| \ |
1.E+04 V\J}
1E+03 \—7fV ” HHA
\/ T ‘[
Ll
1.E+02
0.1 1 10
(Hz)
7 K-NET
8
7 ik -t
fig =
10Hz .,!-f.
0.7Hz 3Hz | - §
=
1-2Hz il
.;.'- f
325 i
325 I 2
{7t
- |
| .
i
|._ E'
i "
0.6 LI
il -y
Il -4
-
3x 54.2  160m - 4
240m -1
* 206km285m
50m 100m
290m 340m
* 295m
) * RC
206km190m om
190m 9



300m
2.2m 1.43m 330Gal
8
9
300m
5m 12m
1cm
90cm
110cm
2.23Hz
0.2 2.49Hz 0.25
- (
9m) 3.5Hz
3
3
2
il
0 ‘ ‘ ‘
0 100 200 300 400 500
10
10
1Hz 2Hz

10

Proc. 28th JSCE Earthquake Engineering Symposium,2005

20cm 3 3

t= 2h/g %% =0.2

10m
10m

206km295m

206km285m
10

500-540m

11 206km285m o
5-6
195km/h
1600m
3.3km/h/s 0.92m/s?
5-6 260-300m
240m
5
4 5



Proc. 28th JSCE Earthquake Engineering Symposium,2005

2 285m

300m

12

700m

NEWS23 VTR

12

13 700m

500m
600m 700m



13

25m

15m

@
14
2
830m
(©)
15

14

13

Proc. 28th JSCE Earthquake Engineering Symposium,2005

206km
75m P
P 0.6
15m
P 2 S 1
240m
8 190m
5-6
285m
10 285m
30m
9 285m
80m
4 285m
3 2 285m
1.5
1 285m
700m
700m 15m
500m-600m
1 700m
2
700m
130m
285m
285m



Proc. 28th JSCE Earthquake Engineering Symposium,2005

285m
-1
x100m
5 6 7 8 910 11 12 13
T ™ ™ 2 3em
! -1
'T. L_
- + _2
1 -
- =) -
15
-1
0.2
0.8 10km
-2
0
ICE
-3
20km
10km

10



Proc. 28th JSCE Earthquake Engineering Symposium,2005

NET,Kik-net

JR
1)
2001 2001 5 1
2)
_Dl -
27 2003.12.9 12
3)
20
pp.405-408,1989

Earthquake Early Warning and Derailment of Shinkansen Train
at the 2004 Niigataken-Chuetsu Earthquake

Y utaka NAKAMURA

It was the first time for Shinkansen trains on business to derail at the time of the 2004 Niigataken-Chustsu
Earthquake. Because various prior measures were effective and it was fortunately, the derailment caused no
disaster. One of the countermeasures against earthquake disaster for Shinkansen, the early earthquake detection
system has been installed to reduce the level of the disaster as possible. At the time of this earthquake, Compact
UrEDAS for Joetsu Shinkansen make alarm one second after P wave detection at the epicentral area, and al trains
around epicenter were urgent stopped.  Although it was less than three seconds for the derailed train from the alarm
to severe earthquake motion begins, the alarm decreased the possibility to run the possible damaged area more than
130m and to rush of the opposite train in the derailed area. Compact UrEDAS demonstrated that it is effective
enough even for the earthquake just below as concerned. Moreover from the analysis of the derailment situation,
main portion of derailment was caused by the large relative displacement between the specific viaducts. It was
assumed that high frictional heat was caused by the derailed vehicle bodies slid on the rail after the earthquake as
body landing, and the transformation and breaking the rail occurred just after the train running.
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