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Safety Evaluation of Tsunami Refuge Building by Seismic Response and Tsunami Analysis
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Fig.1 Numerical model
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Table.1 Observational data, fluid force and
overturning moment

A _[m] u [m/s] | Fp [MN] Fr DN {47 DIN - m]
Kesennuma (KS) 5.1 4.62 4.99 6. 67 59. 66
Yamada (YM) 5.7 6.29 5.04 10. 18 70. 66
Sendai (SD) 6.0 8.86 5.06 15. 87 88.57
Otsuchi® (0TM) 7.0 4.34 5.15 11.04 76.85
Ofunato(D (OF(D) 8.2 8. 88 5.25 24. 80 134. 95
Ofunato® (OF@) 8.4 6.37 5.27 19. 02 112. 16
Otsuchi® (0T@) 9. 7.73 9.91 27.06 196. 48
Miyako® (IKD) 1.5 5.56 10.08 29. 78 222. 03
Mivako® (MK@) 1.5 7.51 10. 08 35. 87 257. 02
Rikuzentakata® (RK(D) 13.0 3.42 14.76 31.80 281. 88
Ri a@ (RK@) 13.0 5.83 14.76 37.81 320. 95
Ri akata® (RK@) 14.0 5.20 14.85 41.08 348. 11
hata (TH) 14.0 8.02 14.85 51.90 423. 87
Minamisanriku (MS) 15.0 4.67 14.93 44.92 380. 44
Onagawa (0G) 15.0 9.47 14.93 66. 04 538. 77

h : Inundation height, u : Tsunami velocity,
Fg : Buoyant force, Fy: Tsunami force,
My : Overturning moment
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Fig.2 Expression of piles pulled under tsunami
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Fig.3 Relationship between forces and story drift angle of
the first floor
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Fig.4 Numerical model
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Fig.5 Boundary conditions
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Fig.6 Time snapshots of wave motion (left) and
pressure distribution on front wall of
the tsunami refuge building (right)
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