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Investigation of seismic damage to ceilings of public buildings during
the 2023 Jishishan earthquake
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Abstract: A seismic damage investigation and analysis were conducted on the internal ceilings of public buildings
in the 2023 M 6.2 Jishishan earthquake. Three typical seismic damages, including the teaching building of Dahejia
Middle School in Dahejia Town, Jishishan County, the outpatient building of Integrated Traditional Chinese and
Western Medicine Hospital in Jishishan County, and the conference room of China Postal Bank in Jishishan
County, were taken as examples to analyze the aluminum buckle plate ceilings that were less involved in previous
investigations and study on typical seismic damage characteristics of aluminum buckle plate ceilings and indirect
suspended ceilings, and some new seismic damage phenomena. Analysis suggests that aluminum buckle plates have
sharp edges and corners, and the snap in connection requires a high level of flatness in the runner grid. If this type
of ceiling is used in buildings with high seismic requirements or high personnel density, it is recommended to
conduct specialized seismic analysis to avoid falling plates that may be harm to people or hinder their escape. In
addition, in the assessment of seismic damage to suspended ceilings, in addition to the drop rate, factors such as
deformation of the runner grid should also be considered. Furthermore, the reliability of the connection between the
lighting units in the ceiling and the main structure should be strengthened to avoid a large number of falls during
earthquakes. The analysis can provide reference for the seismic research and engineering application of suspended

ceilings in public buildings.
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Fig.1 Data from the station near the epicenter
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Fig.2 Teaching building of Dahejia Middle School Fig.3 Layout diagram of aluminum buckle plate ceiling
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Fig.4 Installation diagram of ceiling panel
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Fig.5 Diagram of seismic damage to the suspended ceiling of Dahejia Middle School
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Fig.6  Typical seismic damage diagram of aluminum buckle plate ceiling
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Fig.7 Deformation of grids
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Fig. 8 Indirect hung suspension ceiling
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Fig.9 Lamp falling
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