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Abstract

The seismic performance of masonry churches is mainly governed by the out-of-plane mecha-
nisms. Among them, the greater seismic vulnerability can be associated to the out-of-plane 
mechanism of the façade. If the masonry quality ensures a monolithic out-of-plane behaviour, 
the dynamic analysis of a rigid rocking block allows a reliable estimation of the seismic capac-
ity of the façade, provided that the element boundary conditions are well assessed. In the pre-
sent paper, the literature rocking models are adopted for a vulnerability assessment of 
churches’ masonry façades characterized by different geometries. At this aim, fragility curves 
are defined by means of the Cloud Analysis approach considering earthquakes recorded in the 
Central Italy area to account for the record-to-record variability.
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2 MODEL FOR THE ROCKING MOTION OF A MASONRY FAÇADE 
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FIGURE 1.
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3 DYNAMIC ANALYSES

H B λ = H/B, arm

Geometry Typology Height Base λ arm

TABLE 1.

Table 2.
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FIGURE 2

FIGURE 3

731



FIGURE 4:
b b

b

732



aRM

FIGURE 5
b b

733



4 PROBABILISTIC SEISMIC ANALYSIS
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FIGURE 6.
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5 CONCLUSIONS
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