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The Development of Seismic Monitoring System

for a Base-Isolated Building
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ABSTRACT

Nowadays. base 1solation systems such as lead-rubber bearing, elastomer bearing and sliding bearing have been
installed to the various structures to prevent the disaster from seismic. The performance of base isolation svstem
have been well proved by model-scale experiments and numerical analysis. However, the seismic response data
measured at real large base-isolated structures is still insufficient.

This paper presents a seismic monitoring system. acquiring real-time acceleration signals up to 32 channels.
displaying time history and spectrum of the signals. storing the acquired data at a PC hard disk. and replaying
the saved data. Moreover, the system can be operated without any limitation for monitoring period by automatic
management of stored data file. The developed systern has been installed at a real base-isolated building using
lead-rubber bearings and we expect its seismic response data with ground motion signal can be well acquired in

case of earthquake occurrence.
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Fig. 1 Locations of lead-rubber bearings
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Fig. 2 Details of the lead-rubber bearing
A
Load

Qd = 6.331|ton

Kd = 87429 fon/cm

Keff = 1.706 ton/cm

/ ;
/ Deflection
Ku = 5.508 ton/t:

Fig. 3 Hysteresis curve of the lead-rubber bearing
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Table 1. Design specifications of the base-isolated
building using lead-rubber bearing

Seismic acceleration | 0.12g 0.15g | 0.2g | 0.25g | 0.3g
Designed ) o . ~ . -
deflectiontem) 4903 | 6.10 | 7.80 | 9.39 | 1097
Fixed |0.150 {0.187{0.250 ; 0.312 [ 0.374

SFR’ Isolated | 0.071 | 0.076 | 0.082 | 0.088 | 0.094
Ratio | 2.11 | 246 | 3.05 | 3.55 93

Limit load |deflection 214.91201.4 | 182.3 | 167.5 | 149.4
(ton) bucking 204519651849 |174.1 | 1634

* SFR= (seismic force)/(building weight)
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Fig. 4 Flow chart of the seismic monitoring program
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Fig. 5 Main window of the seismic monitoring
program
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ig. 6 Window to specify monitoring options
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Fig. 7 Menu to select FFT options
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Fig. 8 Window to specify data file management options
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Fig. 9 Instruments for seismic monitoring
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Fig. 11 Accelerometers to monitor seismic response at the
building base
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