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Seismic Response Analysis of Chemical Equipment within Coupled
Structural Systems: A Floor Response Spectrum Approach

DAI Jianbo', HE Shaokun', WANG Zhaocheng' , KANG Lingguo®
(1. School of Pipeline Engineering, Xi'an Shiyou University, Xi'an, Shaanxi 710065, China;
2. Civil Engineering Depariment, Hualu Engineering & Technology Co. ,Lid. , Xi'an, Shaanxi 710054, China)

Abstract; To investigate the seismic response characteristics of chemical equipment in a structure-equipment coupled
system within a petrochemical production facility, a propane dehydrogenation unit was taken as the engineering back-
ground. Separate models of the chemical equipment, the supporting structure, and the structure-equipment coupled
system were established. In Abaqus 2022, time-history analyses were conducted using 20 ground-motion records. The
floor acceleration responses at the equipment supports were extracted to construct mean equivalent damping ratio floor
response spectra under different damping conditions. These spectra were then used as input for seismic response analy-
sis of the chemical equipment. The results show that, for a given natural vibration period, a higher damping ratio in the
coupled system results in weaker amplification of the equipment floors seismic response. The peak equivalent stress at
the reactor support, obtained from time-history analysis, is 56.38 MPa, and the peak shear force is 28.5 kN. Using
the mean equivalent damping ratio floor response spectrum method, the peak equivalent stress is 63.71 MPa, and the
peak shear force is 35.48 kN. The two results are in good agreement. This indicates that the mean equivalent damping
ratio floor response spectrum, derived from floor accelerations at the equipment supports, can effectively characterize
the seismic response of chemical equipment in the coupled system, providing a reference for the seismic analysis and
design of similar equipment.
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