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Abstract

It is important to study the nature of underground deformations due to seismic forces in order to do the civil
engineering of the ILC accelerator tunnel and detector hall. National Research Institute for Earth Science and Disaster
Prevention (NIED) has installed a network of high sensitivity seismographs (Hi-net), consisting of 800 stations in a
20km mesh spacing covering the Japan Islands. At each station, a tiltmeter is installed in a borehole at a depth of at least
100 m. We can derive the tilting effect on ground motion from the data. By using these Hi-net tilt data, we studied the
underground deformation centered on the Kitakami candidate site during three month period before and after the
Tohoku Earthquake (on the Pacific coast) in March 11, 2011. We have confirmed that the data were highly accurate in
monitoring the normal earth tidal movements and we were able to study transient and permanent deformations due to

the earthquake.
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Figure 1: Location of the Hi-net stations. (Red line shows
location of Kitakami ILC site.)

Table 1: Specification of the Hi-net Stations
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Figure 2: Sensor unit of Hi-net!". Tiltmeter is installed at
the bottom of the unit.
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Figure 3: Time-dependent change of tilt at 4 sites during 3
month (December, 2010~Febrary, 2011).
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Figure 4: Vector diagram of tilt data at 4 sites during 3
month (December, 2010~Febrary, 2011).
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Figure 5: Tilt data at Fujisawa station (December,
2010~Febrary, 2011).
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Figure 6 : Vector diagram of tilt data (December, 2010 ~
February, 2011).
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Figure 7: Tilt data at Towa station (December,

2010~Febrary, 2011).
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Figure 8 Location of Towa station.
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Figure 9: Pondage of Tase dam (December, 2010 ~
February, 2011. Water Information System by MLIT).
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Figure 10: Tilt data at Fujisawa station (August,
2013~Octber, 2013).
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Figure 11: Rainfall per hour at Oohara rain-gauge station
(Water Information System by MLIT).
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Figure 12: Vector diagram of tilt data (August,
2013~Octber, 2013).
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Table 2: Maximum ground tilt during three months before
and after the 2011 off the Pacific Coast of Tohoku
Earthquake

B RERHE  (rad)
W B e Tom | fem | o
2010.12 | N I | 1.95E-7 | 4.51E-7 | 1.59E-7 | 2.68E-7
~20112 | E K\ |-9.73E-8| 4.06E-7 | 1.33E-7 | -5.76E-7
2013.8 | N5 | 1.48E-7 | 6.67E-7 |-1.10E-7 | 3.82E-8
~2013.10 | E J5IA | 8.52E-8 |-1.24E-7 | 7.15E-9 | 5.13E-7
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Figure 13: Surface deformation observed at GNSS
stations (by GSI).
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