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The course will discuss the traditional approaches currently adopted for 

assessing the out-of-plane performance of masonry structures, illustrating the 

principles of non-linear kinematic analysis applied to local mechanisms. Then 

the non-linear dynamic analysis (NLDA) of masonry constructions will be 

introduced, highlighting the current challenges of modelling and interpreting 

the results of analyses on existing masonry, including historic structures. The 

NLDA of out-of-plane modes will be the focus of the course, presenting the 

analytical formulation of free-standing and restrained rigid-block models and 

stochastic approaches to identify the most significant intensity measures. 

Special sessions will be dedicated to the modelling of earthquake-resistant 

devices, considering both traditional (tie-rods) and innovative restraints 

(dissipative tie-rods). A final slot will discuss the experimental results 

collected for free-standing and restrained rocking walls analyzing their 

impact on the definition of coefficient of restitution and of mechanical 

parameters related to transverse walls and tie-rods. 
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