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This research developed a new approach for tsunami risk assessment for
building with high accuracy using fragility functions (relationship between tsunami force and
damage) under the Global Tsunami Model (GTM) project. In brief, the 2011 Great East Japan Earthquake

and Tsunami was selected as the case study. Tsunami forces were reproduced by numerical simulation,

building resistant forces were estimated from building design standard. These forces were analyzed
and showed that the new approach could reproduced the actual building damage condition with high
accuracy. In addition, building damage data from the 2018 Sulawesi tsunami and 2018 Sunda Strait
tsunami were also analyzed and demonstrated characteristics of tsunami fragility functions from
non—seismic tsunamis. Results from this research have been published in several high-impact
journals.

Global Tsunami Model



250,000

1b

Submerged

2011
2011
2.
3.
1
la
1b
Point of impact
- AV
(a) .
1 , ) b
H N " w=
2
2011

MLIT 2012 ,




MLIT 6
1-4

1 et "

Sty YA

Building type

2 a b

Level 6

Non-collapsed Washed away

» Level 5
(Repa ira ble) Level 4 Collapsed

Level 3 Complete
Level 2 Major . daage
Level 1 Moderate damage g i

Minor
damage

Collapsed
(Non-repairable)

3
2
3 2011
2011
1215m 1 405m 2 135m 3 45m 4 15m 5
5m 6 6
GSI 2015
6
2011 3
Imamuraetal. 2011
2011
4
2,000
Fh
Fd B
FEMA 2003 JSCWM 2011
500 kg 3000 kg ( )

( ) 15000 30000 60000kg



Max. water level (m) Max. water velocity (m s™')

[ 1014 mmg M2 1 0 1 2 3 CJomm4mms W12 1 0 1 2 3
20 cmm 10 -—— ) 2 6mm10 -—— )
T35 TAT30°E T35 E T35 E T30 E T35 E

3000 kN/m2
2018

46 MLIT 2018

1.96 kN/m MLIT 2018

MLIT 2018
MLIT 2018
1.35m

35 27 21m
3

5 MLIT 5 6




100%

FEMA — Federal Emergency Management Agency: Coastal Construction Manual (3
\ols.), 3rd Edn., FEMA 55, Jessup, MD, 2003.

GSI — Geospatial Information Authority of Japan: High resolution digital elevation data,
available at: http://www.gsi.go.jp/kankyochiri/Laser_demimage.html

Imamura, F., Koshimura, S., Mabuchi, Y., Oie, T., and Okada, K.: Tsunami simulation of
the 2011 Great East Japan Tsunami using Tohoku University model (Version 1.1
JSCWM - Japan Society of Material Cycles and Waste Management, Disaster Waste
Countermeasure and Reconstruction Task Team: Disaster waste classification and
treatment strategy manual Version 2, the last update on 15 June 2011, available at:
http://eprc.kyoto-u.ac.jp/saigai/report/2011/04/001407.html

MLIT — Ministry of Land, Infrastructure, Transportation and Tourism: Reconstruction
Support Survey Archive, available at: http://fukkou.csis.u-tokyo.ac.jp/

MLIT — Ministry of Land, Infrastructure, Transportation and Tour-ism, Article 46
Enforcement Ordinance of Building Standard Law

Yeh, H., Barbosa, A. R., Ko, H., and Cawley, J. G.: Tsunami loadings on structures:
Review and analysis, Coast. Eng. Proceed., 1, 1-13, 2014.

Yokohama City, Housing and Architecture Bureau: Standard weight table of wooden
house and standard weight table' calculation basis of wooden house
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