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NON-LINEAR SITE RESPONSE AT KIK-NET MASHIKI SITE

Hiroyuki GOTO, Yoshiya HATA, Masayuki YOSHIMI and Nozomu YOSHIDA

Severe ground motion damages occurred in the downtown area of Mashiki town, Kumamoto, during
the 2016 Kumamoto earthquake. Non-linear site response for the foreshock and the mainshock may be
important factor to explain the reason why the damage zone appeared. We analyzed the non-linearity by
using the borehole and surface records at KiK-net Mashiki station (KMMH16). Optimal S-wave models
to fit the spectral ratio imply that S-wave velocity beneath an engineering basement is about 75% of the
logging data, and the optimal S-wave velocities in the surface ground differs from the logging data. The
optimal models clearly show the shear strain dependence of shear modulus. We model the non-linearity
of shear modulus, and examin the equivalent linear analysis. The synthetic waves on the ground surface
agree well with the observed ones, especially at S-wave phase, for the foreshock, mainshock, and the af-

tershocks in east-west componenet.



