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Floor response spectrum and its standardization approach for heavy
silo equipment with various storage
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Abstract; Heavy silos are widely used in industrial activities. Following the modern design codes, industrial
building structures could meet the performance objectives under earthquakes. However, the non-structural
components and equipment tend to be seriously damaged, which requires further research efforts. In this paper, a
typical elevated silo structure is focused. In order to study the influence of the change of the storage volume in the
silo on the floor response spectrum, an equipment-structure integration model of different storage silo loading was
established. Eighteen ground motions matching the acceleration design response spectrum were selected as input,
and response-history analysis was carried out for each model to obtain the dynamic response of the structure and the
nonlinear floor response spectrum of the silo support position. With the obtained floor response spectrum, a
standardization approach for the nonlinear floor response spectrum of heavy silo was proposed. The results show
that the storage volume of the silo would affect the natural vibration period of the structure and the peak value of
the nonlinear floor response spectrum. The effectiveness of the nonlinear floor response spectrum standardization is
verified by shaking table test.
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Fig. 1 Schematic diagram of silo-main structure geometric information and finite element simulation
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Fig. 3 Floor response spectrum for storage silos with different loading cases
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Calibration for the floor spectrum in terms of the dynamic amplification factor
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