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Installation System for Controlling Floor Vibration
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Abstract — Shake-table tests were conducted according to ICC-ES AC156 to evaluate seismic performance of a suspended TMD
installation system for modular building floors. Structural deflection and fundamental frequency evaluated by MIDAS Gen
showed negligible deformation under design loads. A Required response spectrum (RRS) was established with a maximum
spectral acceleration of 0.555 g, and artificial earthquake motions were generated and scaled incrementally (80 %—150 % of
reference acceleration). No damage occurred even at the maximum tested intensity (150 %, 0.833 g). The fundamental
frequency (96.9 Hz) of tray frame substantially exceeded the recommended minimum (20 Hz), indicating minimal resonance
risk. Acceleration amplification factors reached up to 1.49 (X-dir.) and 1.29 (Y-dir.), emphasizing directional considerations for

practical seismic applications.
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Acceleration amplification factor
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Fig. 1. Mounting method of TMD installation system
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Fig. 2. Shape and dimensions of tray frame
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Fig. 3. Deflection analysis of installation system

Table 1. Modal analysis results of tray frame

Mode No. Frequency (Hz) Period (sec)
1 96.9 0.0103
2 97.8 0.0102
3 116.0 0.0086
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Fig. 4. Definition of parameters for calculating horizontal
seismic design force (ASCE 7-16)
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Fig. 5. Required response spectrum of nonstructural
components (ICC-ES AC156)
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Table 2. Definition of allowable damage for suspended TMD
installation system

Components Level Typical damage
Minor Minor damage to hinge bolts
Tray (allowable) Minor damage to tray frame
frame Severe Severe damage to hinge bolts
(unallowable) | Severe damage to tray frame
. Minor damage to
Mounting Minor mounting frame
frame (allowable) - —
Minor damage to joists
and S p .
: evere damage to
connecting Severe mounting frfme
elements | najlowable) —
Severe damage to joists
Tun ed Mass Minor Minor damage to TMD
(allowable)
Damper Severe
TMD
( ) (unallowable) Severe damage to TMD
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Fig. 11. Key stages of shake-table test for suspended TMD
installation system (150 % intensity)
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