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Abstract. Recent seismic events have highlighted that the partial or total collapse of suspended ceilings 
within buildings can obstruct the escape routes, prevent rescue activities and represent a direct risk for 
people safety. A good seismic performance of suspended ceilings is therefore essential to guarantee 
functionality of structures in the post-earthquake emergency, mainly for buildings of strategic importance 
such as schools and hospitals. This work presents an extended numerical study for the evaluation of the 
seismic behaviour of suspended ceilings through the definition of the seismic demand acting on them. 
This purpose is achieved by the execution of decoupled non-linear analyses of the main structure and 
suspended ceiling. Non-linear time history analyses are performed on four case-study buildings with 
different vibration period using seven artificial spectra-compatible seismic signals evaluated at the Life-
safety Limit State. Consistently with “Cascade Methods”, floor accelerations obtained from the analyses 
are exploited both for the definition of Floor Response Spectra and as input to perform further analyses 
on two hysteretic numerical models of suspended ceilings calibrated on quasi-static cyclic test results. 
Displacement and acceleration seismic demand acting on the suspended ceilings are defined under the 
hypothesis of free displacement of the non-structural systems. Numerical results show an important 
displacement demand incompatible with the boundary conditions usually available, especially at the higher 
floors. The second part of this work is therefore focused on the design of a new device able to limit 
displacements and guarantee adequate resistance of one of the suspended ceiling experimentally tested. 
Numerical results highlighted a good functioning of the device and an important reduction of the 
displacement demand till values compatible with the boundary conditions.  
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