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Synopsis

Technological Improvement and Continuous Operation of Earthquake Simulators
Akira HAYAKAWA

Hiroshi DOHI

The structural measures of buildings and equipment against earthquakes are studied based on various numerical analyses and experimental
tests. Among them, the vibration test is such effective means for the evaluation of physical damages and functional problems that a scale
model of buildings and steel towers or an actual machine for telecommunications or air-conditioning installed on a vibration table can be given
experiences in the artificial shaking due to earthquakes.

NTT Facilities, Inc. introduced the first earthquake simulator in 1971 prior to the privatization of the Nippon Telegraph and Telephone
Public Corporation and conducted many vibration tests to establish advanced vibration testing methods and earthquake resistant evaluation
technologies. In 2010, the fourth earthquake simulator that can faithfully reproduce the shaking inside high-rise buildings during magnitude 8
class earthquakes was introduced and named “DUAL FORCE”. The sophistication of these methods and technologies is still being advanced
using DUAL FORCE.

The earthquake simulator is required to have high excitation force and high reproducibility in a low frequency region of less than 10 Hz for
common buildings. Therefore, the earthquake simulator based on an electro-hydraulic servo system represented by DUAL FORCE has been
the mainstream. On the other hand, recently, as a next-generation environment-friendly system, the earthquake simulator based on a permanent
magnet system has been in the spotlight and a series of examples of its introduction have come one after another. In addition, the earthquake
simulator based on an electric servomotor system or an electromagnet system, which has been mainly adopted in other industries, has been
developed as well.

Based on the aforementioned, the points to note regarding the future use of the earthquake simulator by comparing the performance of
the conventional system using the electro-hydraulic servo and the new entry system using the electric servomotor, permanent magnet or

electromagnet will be summarized in this report.
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