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Verification of Seismic Resistance of Telecommunications
Equipment by E-Defense
— Excitation Experiment Using a Full-Scale Building —
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Abstract
The Association of Electricity and Telecommunication Engineering for Land and Infrastructure participated in the
excitation experiment of a full-scale building, and JRC participated in the experiment in which the “excitation experiment for
telecommunications equipment installed in a building” was conducted. In the experiment, an excitation facility called
“E-Defense”, which is the world’s largest three-dimensional shaking table was used. As a result of the excitation experiment,
there was no damage to the “post-installed anchor bolt" that installs the telecommunications equipment to the building. The
maximum values of acceleration generated on the floor and equipment of the test specimen were generally within the
standard values specified in the “Construction Common Specifications for Telecommunication Facilities” (2021 edition,
Electricity and Telecommunication Office, Engineering Affairs Division, Minister’s Secretariat, Ministry of Land,
Infrastructure, Transport and Tourism), since JRC could confirm that the current installation method of telecommunications
equipment is appropriate, it will be reported.
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Fig.1 Test specimen installed in E-Defense
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Table 1 Outline of the equipment under test installed
on the test specimen
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Fig.2 Equipment under test installed on each floor
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Fig.3 Fixing methods for equipment under test and
installation positions for measuring instruments
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Table 2 Current seismic resistance standard values
and experimental results of the floor response
magnification for building
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Table 3 Current seismic resistance standard values
and experimental results of the equipment response

magnification
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Fig.4 Installation procedure of multiplex radio
communication equipment on the test specimen
(fixing to the ceiling), and anti-sway brackets
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Table 5 Response acceleration and horizontal
displacement of multiplex radio communication
equipment (1st and 5th floors)
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Fig. 5 Relationship between response acceleration and
horizontal displacement of equipment under test
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Fig.7 Behavior of equipment under test in conventional
experiments
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Fig.8 Experimental results on behavior before and after interlayer displacement correction
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Table 6 Maximum value of axial force applied to
anchor bolts fixing the equipment under test
(multiplex radio communication equipment)
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Fig.9 Joint between structure alternative frame and
anti-sway bracket
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fracture”
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Fig.12 Anchor bolts used in this experiment
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Fig.13 Axial force change during excitation in anchor
bolts of multiplex radio communication equipment

installed on the 1st and 5th floors
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