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Seismic Motion Analysis of Racks for Electronic Apparatus Considering Loosening of Screws
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In this study, we developed an effective numerical code to analyze the seismic motions of mechanical structure with
screws. The numerical code was developed based upon the adaptively shifted integration (ASI)-Gauss technique.
Loosening mechanism of screws was considered by employing a bearing-surface slip frequency dependent model. We
carried out a shake-table test of a rack for electronic apparatus and simulated with three types of numerical models. The
screw elements were not considered in the first numerical model. The screw elements were considered in the second
numerical model; however, the loosening of screws was not considered. In the third numerical model, both the screw
elements and the loosening mechanism were considered. As a result of each comparison, the numerical result of the third
model agreed best with the test result. These results suggest that it is necessary to consider the loosening of screws when

analyzing the seismic motions of mechanical structure with screws such as the racks.
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Fig. 1 Structural drawing of a bolted joint
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Fig.2 An overview of shake-table test Fig. 3 Size and location of the center of gravity of the target
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Fig.4 An overview of the numerical model
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Fig. 5 Comparison between the numerical and experimental results
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