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Fig. 1 Epicenter of earthquakes that caused

extensive damage in Kinki to Chubu areas since

the Meiji era
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Fig. 2 Location of asperities on the assumed source
fault, rupture initiation point and points being

analyzed in this study

Table 1 The assumed fault parameters of the

expected hypothesized Tonankai Earthquake

Name M;j Mo (N - m) Ac(bar)
Hypothetical Tonankai Earthquake 8.1 2.12E+21 30
Small Event 5.7 1.70E+17 98
Asperity No.1 No.2 No.3
Size (km?) 24%24 24%48 24%24
Small Event Size (km*km) 3*3 3*3 3*3
Strike 0(degree) 250.7 250.7 250.7
Dip Angle d(degree) 14 14 14
Angle Slip y(degree) 122.7 122.7 122.7
Seismic Moment (N - m) 1.42E+20 4.00E+20 1.42E+20
Stress Drop (Mpa) 20.1 20.1 20.1
Similarity ratio N 8 16 8
Rise Time (sec) 1.8 2.5 1.8
Background Domain No.1 No.2 No.3
Seismic Moment (N . m) 3.87E+20 7.18E+20 3.30E+20
Area (km?) 3168 5868 2700
Stress Drop (Mpa) 2.7 2.7 2.7
Similarity ratio N 20 20 20
Rise Time (sec) 0.5 0.5 0.5
Shear Rgidity (N/m?) 4.09E+10

Rupture Velocity (km/s) 2.7

S wave speed of Source Region 3.0

Rupture Type Radial
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Fig. 3 Comparison of estimated PGA and PGV with the
attenuation curves by Si and Midorikawa (1999) ( Top
figure; previous result tor PGA. Second figure; present
result tor PGA. third figure; previous result tor PGV.
Fourth figure; present result tor PGV )
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Fig. 4 Comparison of simulated seismic intensity (Top
figure; previous result, Middle figure; present result)
and estimated JMA SI class for Showa Tonankai
earthquake by Central Disaster Management Council,

Japan (bottom)
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Fig.5 Distribution of damaged buildings for the

expected Tonankai earthquake.
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figure; buildings built after 1981)
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Broadband Strong Ground Motion Prediction for Hypothetical Tonankai Earthquake using Statistical

Green's Functions Method and Subsequent Building Damage Evaluation

Baoyintu*, Hiroshi KAWASE and Shinichi MATSUSHIMA

* Graduate School of Engineering, Kyoto University

Synopsis

We used an empirical Green’s function method together with the randomly perturbed asperity source to
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sum up broadband statistical Green’s functions for a moderate size earthquake to predict strong ground
motions due to the expected Tonankai earthquake. We were able to simulate seismic intensity distribution
similar to past earthquakes and strong motion waveforms that correspond to previous studies and attenuation
relations. Using these results, we predicted building damage by non-linear response analysis and found that
at the regions close to the source as well as regions with relatively thick soft sediments such as the shoreline
and alluvium deposits along the rivers, there is a possibility of severe or higher damage regardless of the type
of buildings. Also, damage ratio for buildings built before 1981 was higher than those built after and the
damage ratio was highest for steel buildings, followed by wooden buildings and then reinforced concrete

buildings.

Keywords: stochastic green's functions, Tonankai earthquake prediction, strong motion prediction,
damage prediction of buildings
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