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Strong Motion Observation by Building Resear ch Institute
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Abstract

For the purpose of development of the seismic safety for buildings, it is necessary to understand the
characteristics of earthquake ground motions and the behavior of buildings during earthquakes. Building Research
Institute (BRI) is operating a strong motion network in order to investigate actual dynamic behavior of buildings,
and is conducting research projects concerned.

BRI has installed strong-motion instruments at 77 stations in major cities throughout Japan. One third of the
stations are located in Tokyo and the surrounding area. All stations are equipped with up-to-date digital strong
motion instruments and are connected to BRI via public telephone lines in order to maintain instruments and to
collect strong motion records immediately after earthquakes. Our observation mainly aims at buildings, and
basically places acceleration sensors on the top and at the basement of a building, and optionally on the ground.
The configuration of sensors is decided according to the property of the target building in special cases.

This paper introduces the outline of the BRI strong motion network and recent results of the observation.
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Fig. 1 Location of the BRI strong motion stations
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Fig. 2 Typical sensor configuration
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Fig. 4 Classification of target buildings according to
structure type
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Table1l Peak accelerations observed at K-NET Hiroo

(HKD100) and the Hiroo Town Office (HRO)

(cm/s?)
NS EW uD
K-NET (HKD100) 810 970 461
(HRO) 444 385 243
(HKD100/HRO) 182 2.52 1.90
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Fig. 6 Acceleration records observed at K-NET Hiroo

(upper) and at the Hiroo Town Office (lower)



Fourier Spectrum (Time: 0-80s, Parzen: 0.2Hz)
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Fig. 7 Fourier spectra of acceleration records observed at
K-NET Hiroo and at the Hiroo Town Office

Fourier Spectral Ratio (Parzen: 0.2Hz)
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Fig. 8 Fourier spectral ratio of acceleration records at the
Hiroo Town Office to ones at the K-NET Hiroo
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Fig. 9 Sensor configuration at the Kushiro Government
Office Building (KGC)
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Table2 Peak accelerations observed at the Kushiro
Government Office Building (KGC)
(cm/s?)
N167°E | N257°E ubD

9 (09F) 93.8 120.6 183.6

1 (01F) 70.3 80.6 85.1
1 (B1F) 154.1 192.4 76.4
(GL) 210.2 259.8 106.3
10m (G10) 173.3 214.4 719
34m (G34) 137.6 1345 61.5
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Fig. 10 Acceleration records in the N257°E direction
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Fig. 11 Fourier spectra of records on the ground (GL)
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Fig. 12 Fourier spectral ratio of the records on the ground to
ones at 34 m below (GL/G34)
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Fig. 13 Fourier spectral ratio (B1F/GL)
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Fig. 14 Fourier spectral ratio (1F/B1F)
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Fig. 15 Fourier spectral ratio (1F/B1F)
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