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Abstract

Vertically spanning unreinforced masonry walls represent a simple yet important case study
for practitioners in earthquake engineering. Four modelling approaches are put forward and
compared for this case study: (1) a refined discrete element model, which makes use of an
explicit time-marching scheme to solve the equations of motion [1] and follows closely the
joint crack-initiation up to the complete joint detachment and rocking of portions of wall
[2,3]; (2) an analytical model based on the Euler-Bernoulli engineering beam theory, which
assumes the wall as an homogeneous elastic no-tension material undergoing large out-of-
plane deflections [4]; (3) a rigid-plastic beam model, which is built on the analytical
development of a limit analysis homogenization approach [5] based on a one-dimensional
micropolar continuum [6]; (4) a single-degree-of-freedom system equivalent model, which
captures the force-displacement curve of the wall through a tri-linear relationship [7]. The
advantages and the drawbacks of each modelling approach in representing the static and
dynamic response of the walls are discussed. The equivalent model is finally benchmarked
against the results from discrete element simulations and is proposed as a simplified but
accurate tool for non-linear time-history analyses of the unreinforced masonry walls.
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