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Abstract. In the present paper has been reported the Non-Smooth Contact Dynamics method 
(NSCD) used for the damage evaluation of the multiple leaf masonry walls of the medieval 
fortress of Arquata del Tronto, strongly affected by the last Centre Italy earthquakes of Au-
gust and October 2016. Pursuing this approach, a system of rigid blocks has been used for 
the assembly of the masonry structure. By means of contacts between blocks, which are gov-
erned by the Signorini's impenetrability condition and by dry-friction Coulomb's law, the 
building exhibits discontinuous dynamics. Finally, the NSCD method has proved to be an ef-
fective instrument for investigating the dynamical behaviour of the masonry structures under 
the ground seismic accelerations. Indeed, several possible failure mechanisms have been con-
firmed through the numerical results, which have given a deep insight into the seismic vul-
nerability of this damaged medieval fortress.
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1 INTRODUCTION
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2 HISTORICAL DEVELOPMENTS OF THE MEDIEVAL FORTRESS
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2.1 Damage of the Arquata del Tronto fortress after the Central Italy earthquakes of 
2016

3 THE NON-SMOOTH CONTACT DYNAMICS METHOD 
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4 NUMERICAL RESULTS
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5 CONCLUSIONS 
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