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Abstract: 

Unreinforced masonry (URM) buildings are vulnerable to earthquakes as their performance during 

seismic events around the world indicates. Predicting the seismic performance of URM structures can be 

challenging, as their behavior is nonlinear and their failure can involve a number of failure mechanisms. A 

finite element (FE) modeling scheme for unreinforced masonry utilizing smeared crack and discrete crack 

elements is presented in this paper. The capabilities of the model are assessed using data from four, 

previously tested, unreinforced masonry walls with different aspect ratios and imposed vertical loads. The 

comparison of experimental and analytical results shows good agreement in terms of the cracking patterns, 

but also in terms of the initial stiffness, peak strength, and post-peak regime for the four walls. The validated 

models are used in a parametric study conducted to examine the sensitivity of the model to the input material 

parameters. For the parameters which significantly influence the behavior of the models, tests to determine 

their values are proposed or a strategy to assign values which would produce conservative, yet accurate, 

results is discussed. 
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