AR ST AR 25 62 5 B
DPRI Annuals, No. 62 B, 2019

BARRICE O EYBREREERLZREEH I —2ay

Tsunami Evacuation Simulation Considering the Building Collapse Probability
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Synopsis

Tsunami evacuation simulation is important to take measures for reducing human loss
effectively from earthquakes and subsequent tsunamis. However, so far there has been
no simulation case studies in which the building damage is estimated using the
up-to-date knowledge of earthquake engineering. We first identified the underground
structures and the vibration characteristics of wooden houses in the target area, a fishing
village in Wakayama Prefecture, based on the microtremor observations on the ground
as well as inside the houses. Then we predicted the building damage by using the
nonlinear response analysis for specifically tuned structural models, together with the
strong ground motions estimated in detail by using the obtained underground structure
models. After that we simulated the situation of tsunami evacuation considering road
blockade due to collapsed buildings. Based on the results we found that we need a
well-designed plan for smooth evacuation considering the detailed situation of the target
area.
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Fig.1 The location of the research area with the satellite

photo on the right from the Google map ©.
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Fig.2 The number of wooden houses categorized by
the construction ages.
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Fig.3 Fourie spectral ratio of 2" floor divided by that of
1% floor of a house constructed in 1975. The upper panel
corresponds to the ratio of the longer direction of the
house, while the lower one is the one of the shorter

direction.
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Fig.4 The relation between the construction age and the
natural period derived from the peak of the ratios shown
in Figure 3. The upper figure is the longer direction and

the lower one is the shorter direction.
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Fig.5 The existence ratio of the building for a different
strength. The upper figure is the longer direction and the

lower figure is the shorter direction.
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Fig.9 The microtremor measurement lines and the
identified velocity structures for three representative

lines out of all the lines measured.
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Fig.10 The estimated acceleration wave at the school.
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Fig.11 5%-damped pseudo velocity response spectra at
the school.
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Fig.12 The distribution of PGAs(cm/s/s) in the area.
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Fig. 13 The distribution of PGVs (cm/s) in the area.
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Fig.14 The designated evacuation places in the area.
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