Earthquake observation records of a seismically isolated hospital in Ojiya City during
“The 2007 Niigataken Chuetsu-oki Earthquake”.

1 Introduction

At around 10:13 on July 16, 2007, an earthquake occurred off the coast of Chuetsu, Niigata Prefecture.
According to the Japan Meteorological Agency, the characteristics of this earthquake? are as shown in Table 1.
The distribution of seismic intensity? during the main shock is shown in Figure 1(Ommitted), and seismic
intensity of 6+ was observed in Kashiwazaki City, Kariwa Village, Nagaoka City, and lizuna Town.

The seismic intensity of this earthquake in Ojiya City, Niigata Prefecture, was 5+ to 6-. A seismograph recorded
earthquake data in a seismically isolated building (the Suisen House, a geriatric health facility at Ojiya General
Hospital) located in the city, and this data is reported here as a quick report. As previously reported?, this building
also recorded earthquake data during “the 2004 Niigata Chuetsu Earthquake”, confirming sufficient seismic
isolation.

Table 1 Earthquake characteristics

M;j 6.8
Epicenter North: 37.5 East: 138.6
Depth 17 km

Table 2 Construction overview

Story Basement, 1-5 floor, Pent

Total floor area | 4,447.92 m?

Eaves 19.29m

Structure RC, rigid frame with earthquake resistant wall

Foundation Mat type, GL-3.16 m

SI Devices Laminated natural rubber bearings (18)
Sliders with elastomer (21)

2 Building Overview
The architectural overview and frame diagram are shown in Table 2 and Figure 2. Details are given in a previous
report? so they are omitted here.
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Photo 1: Overall view of the building Figure 2 Frame diagram



3 Earthquake Records

Acceleration waveforms, velocity waveforms, and 5% damping constant response spectra (pseudo velocity,
acceleration) at the bottom of the seismic isolation layer of this building are shown in Figures 3 and 4.

The strength of this earthquake is intermediate between the "rare earthquakes" and "very rare earthquakes" of
Notification No. 1461.
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Fig. 3 Waveforms observed at the SI layer Fig. 4 Pseudo velocity, acceleration spectra
Figure 3:

From top to bottom, acceleration waveforms (NS, EW, UD), velocity waveforms (NS, EW, UD)

Figure 4:

L1: Ministry of Land, Infrastructure, Transport and Tourism Notification No. 1461 "Rare earthquakes"

L2: Ministry of Land, Infrastructure, Transport and Tourism Notification No. 1461 "Very Rare Earthquakes"
I: Highway Bridge Specifications Level 2 Earthquake Motion (Type II), Ground Type I

II: Highway Bridge Specifications Level 2 Earthquake Motion (Type II), Ground Type I

I1I: Highway Bridge Specifications Level 2 Earthquake Motion (Type II), Ground Type 111



Figure 5 shows a comparison of acceleration records at the 1st floor and the seismic isolation layer. The
maximum acceleration was 0.47 times for the NS component, 0.78 times for the EW component, and 1.2 times
for the UD component. Figure 6 shows the displacement trajectory of the seismic isolation layer. The seismic
isolation layer deformation was obtained by integrating after applying a high-pass filter of 0.05 Hz or more on
the frequency axis. The seismic isolation layer deformation was 5.5 cm and 6.4 cm in the NS and EW directions,

respectively.
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Fig. 5 (a) Observed waveform (NS direction)

200

1001
] Wﬁ WA P e pais e
=100

UD max 119(cm/s°)

First floor (UD)

S

L
40

L I I
50 60 70

I L
80 80 100

“
E
L2
(=]
=1
w
=200 L
30
200
<
£
L o
E]
— =100
o

100 1
o

UD max 98(cm/s?)
! 1 h

SI laver (UD)

=200 L
30

L
40

. L
50 60 70
Time(s)

80 80 100

Fig. 5 (c) Observed waveform (UD direction)

Table 3 Maximum acceleration ratio

Direction | SIlayer | First Floor | Ratio

NS 227 107 0.47

EW 170 133 0.78

UD 98 119 1.21
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Fig. 5 (b) Observed waveform (EW direction)
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Fig. 6 Displacement trajectory of SI layer

The seismic observation records of the seismically isolated building during the 2007 Niigataken Chuetsu-oki
Earthquake confirmed that the horizontal acceleration was reduced by the seismic isolation device. It should
also be noted that there was no damage to the building, including the interior furniture, after the earthquake.

This building was hit by the Niigata Chuetsu Earthquake, which had a seismic intensity of 6+ (maximum
observed acceleration of 808 gal) three years ago, and many aftershocks, and this record serves as a proof of



concept that the seismic isolation device that experienced a major earthquake can function effectively in
subsequent earthquakes.
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