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Seismic Performance Analysis and Design Optimization of Industrial Equipment Structures
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Abstract: With the increasing application of industrial equipment in the production process, the structural safety and seismic
performance of equipment have received increasing attention. Industrial equipment not only bears external mechanical loads, but also
faces huge risks that may be brought by natural disasters such as earthquakes. In order to ensure the stability and safety of the
equipment during earthquakes, it is necessary to conduct in-depth analysis of its seismic performance and carry out reasonable design
optimization. This paper is based on the seismic performance analysis of industrial equipment structures, exploring two main analysis
methods: response spectrum analysis and time history analysis. The key factors affecting the seismic performance of equipment
structures, such as structural form, material strength, and connection node performance, are analyzed, and a series of optimization
design strategies are proposed, including reasonable selection and layout, enhancing structural stiffness, optimizing connection nodes,
and adopting seismic isolation and energy dissipation measures. Through case analysis, the effectiveness of optimized design in
practical applications has been verified, providing theoretical support and practical guidance for improving the seismic performance of
industrial equipment.
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