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Estimated cause of extreme acceleration records at the KiK-net IWTH25

station during the 2008 Iwate-Miyagi Nairiku earthquake, Japan
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ABSTRACT

During the 2008 Iwate-Miyagi Nairiku earthquake in Japan (M,=7.2), extremely high accelerations were
recorded at the KiK-net IWTH25 (Ichinoseki-nishi) station. The peak acceleration in the vertical component of
the surface record was about 4 g where g is acceleration due to gravity, and the upward acceleration in the
surface record was much larger than the downward acceleration. Some researchers have suggested that the
ground surface was tossed into the air like a body on a trampoline. However, additional features found in the
surface record suggest rocking motion accompanied with downward impact of the station with the ground. For
example, there are many vertical peaks that can be found to occur at the same time as the horizontal peaks.
After obtaining information about the station, in-situ investigations, shake-table experiments, and numerical
simulations were conducted to determine the fundamental characteristics of the rocking motion and to reproduce
the acceleration time histories of the surface record by using the bore-hole record at a depth of 260 m as the input
motion.

Prior to the numerical simulation, the wave velocities of subsurface layers were evaluated from Fourier
spectra of both records, which showed that the velocities were reduced considerably during the main shock. A
2-D FEM code capable of handling separation and impact between the elements was used for the numerical
simulation. Simulation results are shown in Figs. 17 and 18 indicating the impact between the IWTH25 station
and the ground at around 4 sec when the acceleration in the vertical direction was about 4 g. Three kinds of
acceleration time histories are shown with fairly good agreement between the simulated and observed time
histories, suggesting the influence of the station is included in the record. It is also indicated that the vertical
acceleration at the free surface without the influence of the IWTH2S5 station is about 1.6 g.

Key Words: the Iwate-Miyagi Nairiku Earthquake in 2008, KiK-net INTH25 Ichinoseki-Nishi, Rocking motion
with uplift, FEM
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