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Shaking Table Test on Scaled-Down Model of Steel-Framed Fully
Indoor Semi-Rigid Substation
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(1.Zhejiang Huayun Power Engineering Design Consulting Co., Ltd., Hangzhou 310000, China;
2.College of Civil Engineering, Tongji University, Shanghai 200092, China)

Abstract To conduct an in-depth investigation into the overall seismic performance of end-plate connected
semi-rigid frames and the equipment-structure interaction in substations, this study performs a shaking table
test and dynamic response analysis on a 1: 3 scaled steel structure model of a fully indoor semi-rigid
substation. Employing the MTS-STEX Pro data acquisition and processing system along with various sensors,
the acceleration and inter-story drift angle responses of the structure, as well as the acceleration responses of
the equipment, are collected under minor, moderate, and major earthquakes corresponding to Seismic
Intensity VII. Test results demonstrate that the main structure possesses favorable seismic performance, with
no plastic deformation or significant damage observed during the test, thus confirming its safe application in
regions with this specified seismic fortification intensity. However, the equipment exhibits relatively large
acceleration responses, necessitating further research on seismic isolation and damping measures to ensure the
seismic safety of electrical equipment.
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Table2  Model cross-sectional dimensions
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Fig.1  Overall view of the framework
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Fig.2 Layout of steel beams (Unit: mm)
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Table 3 Test results for steel properties
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