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Abstract 

 
 Brick masonry infilled panels, often encountered in framed structures situated in 
seismic regions, have been long known to significantly affect the strength, stiffness and 
ductility of the composite structure. Although extensive experimental research has been 
conducted in the last few decades, in order to evaluate the contribution of the infill panels to 
the inelastic response of the corresponding frames under simulated earthquake loading and to 
study the contribution of various parameters (such as properties of constituent materials, 
patterns and frequency of the cyclic loading, relative beam and column strengths, frame-panel 
interface, infill aspect ratio etc.), relevant theoretical studies are still limited in number. This 
is due to the fact that the theoretical evaluation of seismic damage in practical masonry 
infilled frames presents a complex problem, since a realistic assessment of seismic damage 
due to strong motion, strictly speaking, requires a non-linear dynamic analysis of the entire 
structure, while the available numerical models remain in experimental stages of 
development, as they have not been conclusively or exhaustively verified.   
 The present study, attempts to analytically investigate the effect of the layout of 
masonry infill panels in the elevation of masonry steel infilled frames on the seismic 
performance and damage potential of the structure under strong ground motion using realistic 
and efficient computational models. The whole investigation focuses on the structural 
configurations of masonry steel infilled frames that are particularly vulnerable seismically, 
such as infilled frame without infill panels in the first storey (soft first storey). The important 
objective of the study, to rationally predict the seismic damage that can be suffered by the 
practical masonry infilled frame construction with seismically undesirable layout of the 
masonry panels in elevation, when subjected to a high intensity earthquake, is assessed and 
significant conclusions concerning the effect of numerous parameters are drawn. 
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