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Mid and Long-Term Issues and Strategy for Earthquake Disaster Prevention
- From a View Point of Safety Control of Built Environment -

JIE
Hiroshi KAWASE

Synopsis

This manuscript describes the important yet remaining issues for earthquake disaster
prevention and risk reduction on urban built environment and effective strategies for it
under the foreseeable mid or long-term considerations. The fundamental problems in the
current seismic safety of buildings are primarily based on the non-rational and quite
obsolete code implementation in the Japanese building code. The situation has been
proved to be true as pro-side during the Off the Pacific Coast of Tohoku Earthquake (the
Great Higashi-Nihon Disaster), while as down-side during the Kobe Earthquake (the
Great Hanshin-Awaji Disaster). The author summarized what we have to learn from
these painful lessons and proposes a new strategy directly derived from the summaries

based on the previous experiences without preoccupation.
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Fig.1 JMA seismic intensity distribution for the main
shock of Tohoku earthquake of 2011 (JMA, 2011).
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Fig.2 Acceleration time histories of three components of
ground motions observed at K-NET Tsukidate, MY G004
(NIED, 2011).

Photo 1 Situation around the K-NET Tsukidate, MY G004
site (Morikawa and Goto, 2011).
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Fig.3 Peak ground accelerations and estimated damage
ratios of buildings at K-NET and KiK-net sites (Kawase
etal., 2011).
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Fig.4 Comparison of observed velocity response spectra
at K-NET Tsukidate (MYGO004) site and current levels of
seismic code requirements for three ground conditions
(Kawase et al., 2011).
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Fig.5 Trajectories of velocity seismograms at the
observation sites and the JMA seismic intensity 7 areas in
Kobe during the 1995 Hyogo-ken Nanbu earthquake
(Matsushima and Kawase, 2009).
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Fig.6 Distinctive five asperity model proposed by
Matsushima and Kawase (2009) for the 1995 Hyogo-ken

Nanbu earthquake. Three initials are observation sites.

Fig.7 Three dimensional basin

structure used by

Matsushima and Kawase (2009) for the strong motion
simulation of the 1995 Hyogo-ken Nanbu earthquake.

Red squares are observation sites.

N33W

W

42km

Fig.8 Peak ground velocity distribution of simulated
ground motions on the engineering bedrock calculated
from the five asperity model and the 3D basin structure
(Matsushima and Kawase, 2009).
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Fig.9 Nonlinear hysteresis curve (three connected lines)
for ordinary Reinforced Concrete buildings (Nagato and
Kawase, 2001). The maximum value in the base shear
coefficient is the yield strength and the maximum value
in the relative deformation angle is the deformation limit,

which is assumed to be 1/30.
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Fig.10 Peak ground acceleration versus equivalent
frequency (PGA/2 = PGV) diagram. Equi-velocity lines
would be lines from lower left to upper right
(PGV=100cm/s and 250cm/s). The red shaded zone
corresponds to the heavy damage possibility limit while
the green shaded zone corresponds to the physical

possibility limit.
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Fig.11 The same peak ground acceleration versus
equivalent frequency (PGA/2 = PGV) diagram but with
the observed values during the 2011 Tohoku earthquake.
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Fig.12 Average yield strength ratios of RC buildings
derived from the damage statistics and the simulated
strong motions during the 1955 Hyogo-ken Nanbu
earthquake (Nagato and Kawase , 2001).
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Fig.13 JMA seismic intensity of the predicted strong
motions for the three segment simultaneous rupture
scenario of the hypothesized Nankai Trough earthquake
of M8.7 and building damage estimates (Baoyintu, 2013)
derived from the damage prediction model proposed by
Nagato and Kawase (2001).
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