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Abstract

In this paper, a novel adaptive multiscale modelptieposed for accurately predicting the nonlinear
mechanical response of periodic brick masonry a@uerack initiation and propagation under general in
plane loading histories. Such a model relies owe-level domain decomposition technique, used in
conjunction with an adaptive strategy able to aatforally zoom-in the zones incipiently affected by
damage localization, with the aim of reducing tiygidally high computational effort associated witily
microscopic models. The proposed switching criteris based on the numerical determination of
microscopically informed first failure surfacesitad into account higher-order deformation effetisorder

to assess the validity of the proposed strate@gnaitivity analysis is carried out on a shear wathple by
varying the required input numerical parameters additional application of the proposed multisaaledel

is then presented for investigating the role offther content in fiber-reinforced mortars (FRMs¢ently
introduced for masonry construction and rehabiditgaton the overall response of a deep beam sample.

1 Introduction: an overview of modding approachesfor masonry structures

In the last decades, the need of mitigating impa€teatural hazards on cultural heritage artefdets
inspired a huge number of repair and strengthetgicigniques for traditional masonry structures, ad$ying

on the adoption of fiber-reinforced composite mater [1-4]. Fabric-reinforced cementitious matrix
(FRCM) composite systems have emerged as a mai@rsalsde alternative to the most used fiber-reicdadr
polymer (FRP) materials for restoration and reli@ibn of existing masonry buildings, especiatypse of
historical and architectural interest [5-7]. The uwd§ a cementitious matrix allows for a better cloai
mechanical and aesthetical compatibility with thasonry substrate and offers a potential fire ptmec
Nowadays, reinforcing fibers are available in a evichriety of materials and may be grouped into four
classes: steel (low carbon or stainless), mingflak§, basalt, etc.), synthetic organic (carbcemnat, PBO,
etc.) and natural organic, including both plant amimal fibers. Among them, natural fibers are bmjn
more and more attention by virtue of their low cast low environmental impact, in terms of levels o
embodied energy and G@roduction. However, in the presence of exposétkworks, strengthening of
masonry with externally bonded composite matensl®ften not desirable and/or allowed, so that less
intrusive rehabilitation techniques should be usgmhsidering that the mortar joints are at the same the
weakest and the easiest to replace component ienmmastructures, the process of repointing is widel
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