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Seismic Analysis of Rack Structure with Fluid-Structure Interaction
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Abstract

In this study, the seismic analysis of rack structure with fluid-structure interaction is performed
through use of the Finite Element Method(FEM) code ANSYS. Fluid-structure interaction can specify in
terms of an hydrodynamic effect which is defined as the added mass per unit length divided by the
area of the cross section. Using the Floor Response Spectrum(FRS) obtained through the time-history
analysis, modal analysis and seismic analysis under Operating Basis Earthquake(OBE) and Safe
Skutdown Earthquake(SSE) condition is carried out. The fluid-structure interaction effects on the rack
structure are investigated.
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Fig. 1 FE model of rack structure
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Fig. 2 Smooth Floor response spectra, OBE,

Horizontal response
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Fig. 3 Smooth Floor response spectra, OBE,
Vertical response
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Fig. 4 Smooth Floor response spectra , SSE,
Horizontal response
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Fig. 5 Smooth Floor response spectra, SSE,
Vertical response
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Table 1 Natural frequency of rack structure

Mode sequence |Frequency of|Frequency of
number case I (Hz) | casell (Hz)
1 40.82 38.32
.2 4208 .| . 3929,
3 48.09 42.83
4 48.16 42.87
5 48.22 42.90
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Fig. 6 1st mode shape of rack structure for
case [
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Fig. 8 Maximum displacement of rack structure
for case I under SSE condition
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Fig. 10 Maximum stress of rack structure
under for casel under SSE condition
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Fig. 11 Maximum stress of rack structure
under for casell under SSE condition
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