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Arch structure is a widely used and important structure type all over the World. Due to its beautiful 

form and large spanning capacity, arch structure is widely used in bridges, tunnels and other 

buildings. Especially in recent decades, the large span space arch structure has a stage of 

development. The defects of arch structure, such as connection, material, fatigue, stress 

concentration and welding, will directly affect the safety of long-span structure. The study of the 

evolution of the damage in structures is a topic of interest since the antiquity. A well-done structural 

design should always account for the evolution of the damage in time, in particular if it can bring 

to a change in the static behaviour of the structure itself under different loading conditions [1-3].  

In this paper a model for the calculation of localized damaged in arch structures is presented. 

In particular, using an analytical solution for the computation of the displacements filed and the 

consequent internal actions of very general arch shapes with variable curvature and tapered cross-

section, the damage is modelled by localized depletion of the cross-sectional properties (inertia) in 

the different points along the arch axis. In particular, the depleted parameters are the cross-section 

and the bending stiffness of the arch. Finally, the model is applied to the study different 

configurations of the damage (localization of plastic hinges or different pattern of defects) and to 

consider the evolution of the damage in time. 
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