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Seismic risk analysis for civil engineering facilities as multiple linear system and
GIS-based visualization of system risk

Yoshikawa, Hiromichi
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The present research was carried out by three Steps. In Stepl, the procedure for
system risk analysis has been formulated by combining damage probability theory and system reliability the
ory. The proposed system risk analysis provides essential risk outcomes such as seismic event risk curves
of system, operation outage time diagram, bottleneck index of each component, and risk indices as NEL and
PML. As Step2, three numerical simulations were conducted; the water-supﬁly facility with sixteen branchin
g pipes, Tomei & new Tomei expressways including connecting road, and Tokaido Shinkansen system connected
by seventeen sub-facilities. Step3 deals with GIS-based panoramic visualization of system risk.

The importance and usefullness of seismic risk curves and PML evaluation considered as the quantitative i
nformation can be highlighted from the viewpoints of earthquake disaster mitigation and decision-making fo
r asset management.
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Multi Event Model

0.100

1

o S .

o

0.050

—O=—RTE ({1t B #H1H1i)

R AETE (FR)

——- RIkEHEE = 1/475
—— RTE476 = 168.8 H
EMEHE LAY = 10.70 B

0.025

0.000 F——"—7F—"F—"———4
0

EERT I B

®

IC IC 508.7km
348.6km
161.9km
5km

100 294

22
NEXCO 1

BtiR | @XEES |

HEZDH | JL—M 0.232

$EK-EK | IL—k2 0.268

HK-FEK | JL—K3 0.235

RENDH JL—k4 0.265

/ / / / 5
/ / /
GIS
Kine
JSHIS
5
RTE
RTE
3



= (BiBRER)

R

— i 7 7215 H8.6)

HEHHE (H8.0)

- &= M3
--0--FHDH CFEHEE)

—o— M
A

—— ARERBHHR (M3.6)

300

1.0 ' i
) ]
] ]
: ]
0.8 : .
1 | l'
1 | ]
H { i
0.6
# H | ]
m 1 | ]
= H [ it it i
0.4 T :
1
' H
0 : i mmmemm
' \ ' T
\ )
\ ]
\ )
0.0 = !
0 50 100 150 200 250
kS ()
6
Bl 2
(M8.6)
2 3
| 8.6
30 %M 0.533 JI248.96 | 132.76
52 1.000 £ 73.81 73.81
| 0.533 {100.81 53.76
| 0.533 § 90.41 | 48.21
0.500 # 96.31 | 48.15
0.500 { 88.51 | 44.26
JCT %% 0.768 | 53.33 | 40.96
1.000 | 38.46 | 38.46
41 | 0.533 § 66.19 | 35.30
| 0.533 § 59.75 | 31.86
1C 0.467 I 67.85 | 31.67
0.467 & 67.67 31.58
0.467 | 64.42 30.06
| 0.533 | 54.01 | 28.80
0.467 ¥ 55.59 | 25.95
24 0.500 § 45.95 | 22.97
25 0.500 § 40.69 | 20.34
29 . 0.533 34.51 18.40
23 0.500 } 34.62 1 17.31
34 . 0.533 | 31.16 | 16.62

4) GIS
GIS

#1

Arc-GIS

#2

#3




*

NEL/PML -

> >

Vol.50 No.3, 261-268 (2012.3)

- v0l.97 no2, 48-51
(2012.2)

2012 2 22
2
Hiromichi Yoshikawa: ‘Chaper27 Seismic

risk and possible maximum loss (PML)
analysis of reinforced concrete structures’,

Part  Assessing Financial and Other
Losses from Earthquake Damage, Handbook
of Seismic Risk Analysis and Management
of Civil Infrastructure Systems, S.
Tesfamariam, & K. Goda (eds)

Woodhead Publishing Ltd, 741-759 (2013)

4
176
(2013.4)
http://www.srm-bcp.com/
(D
YOSHIKAWA, Hiromichi
(2

NAKAMURA, Takaaki

MARUYAMA, Osamu



