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Finite Element Analysis of Lightweight Modular Temporary
Stand Structure Based on SAP2000
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Abstract

This study utilizes the general-purpose structural analysis and design software SAP2000 to develop a three-dimensional finite
element model for a lightweight modular temporary grandstand and conducts a systematic assessment of its static and dynamic
performance. In accordance with relevant design codes, multiple load cases and their combinations—including dead load, live load,
wind load, and seismic action—were defined. Through the analysis, key structural responses such as member internal forces and
displacements under various loading conditions were obtained. The results indicate that the natural frequency of the grandstand falls
outside the sensitive frequency ranges associated with both human-induced vibrations and seismic effects. Furthermore, the stress
and displacement responses under all considered load cases and their combinations satisfy the material strength requirements and
code-specified deformation limits, confirming the safety and reliability of the structural design. This study provides a comprehensive
technical workflow and a practical reference for the rapid modeling, accurate analysis, and design verification of similar temporary
grandstand structures.
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