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Simulation of the severely damaged zone due to the 2016 Kumamoto earthquake 

in central Mashiki Town, Japan, based on strong motion estimation with high density 
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   After the 2016 Kumamoto earthquake sequence, the severely damaged zone by the collapsed houses was occurred 

in the middle of the residential area of central Mashiki Town, Japan. Regarding this seismic damage, Hata et al.
(2017) have already conducted microtremor measurements with very high density at 365 sites in the area of interest, 

and have succeeded appearance of the damaged zone based on T/R frequency ratio. Using the evaluated ground 

shaking characteristics, strong motion estimation at each measurement site for microtremor in this study. As a result, 

distribution of the estimated strong motions was agree well with the severely damaged zone. This similarity suggests 

the applicability of the strong motion estimation with high density in the area of interest. 

Keywords: T/R frequency ratio, site effect, strong motion estimation, severely damaged zone, residential land
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Parameters Asperity_1 Asperity_2
Fault length (km)

Fault width (km)

Strike (deg.)

Dip (deg.)

Relative rupture starting time (s) 0.0 2.7

Seismic moment (Nm) 0.15×10
18

0.13×10
18

Asperity length (km) 2.5 3.0

Asperity width (km) 2.5 3.0

Rise time (s) 0.33 0.40

Partition number 5×5×5 5×5×5

Q value

Density (kg/m
3
)

Shear wave velocity (km/s)

Rupture velocity (km/s)

PRTITN 0.71 (N-S) and 0.71 (E-W)

Q =104 f 0.63
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Parameters Asperity_1 Asperity_2 Asperity_3
Fault length (km)

Fault width (km)

Strike (deg.)

Dip (deg.)

Relative rupture starting time (s) 0.0 0.9 4.1

Seismic moment (Nm) 0.10×10
18

0.25×10
18

2.50×10
18

Asperity length (km) 1.5 3.0 4.0

Asperity width (km) 1.5 3.0 5.0

Rise time (s) 0.13 0.27 1.00

Partition number 5×5×5 5×5×5 10×10×10

Q value

Density (kg/m
3
)

Shear wave velocity (km/s)

Rupture velocity (km/s)

PRTITN 0.44 (N-S) and 0.90 (E-W)

Q =104 f 0.63
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