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Abstract. The presence of traditional masonry infill walls in reinforced concrete (RC) frame structures could 
influence significantly the seismic response of the building, being these non-structural elements usually built 
in full contact with the surrounding frame without any particular detail. Within the European FP7 Project 
“INSYSME”, the research unit of University of Pavia has conceived an innovative seismic resistant masonry 
infill system, with sliding joints within the wall and deformable joints around the wall-frame interface, with 
the intent to reduce the detrimental interaction of the infill with the RC frame, to minimize the damage 
(cracks) from low level of seismic action and to increase its deformation capacity. In order to determine 
wether the innovative infill system is a better solution compared to traditional unreinforced masonry walls 
with no seismic-details, considering the overall seismic-response of the building, a series of numerical non-
linear analysis were performed. The first part of the work was the calibration of the numerical macro-model 
of the innovative infill system, directly based on results of full-scale tests performed at the laboratories of 
the University of Pavia and EUCENTRE. A RC frame structure, newly designed according to Italian seismic 
codes, was modelled with macro-elements, considering several configurations of infills. The seismic 
response of the frame with the innovative infill solution was compared with others where different 
typologies of traditional unreinforced masonry infill walls, with increasing stiffness and strength, were 
adopted. The reference structures were assumed to be in a highly seismic region in Italy and a Multiple 
Stripe Analysis (MSA) procedure was adopted to evaluate the vulnerability of the building. Through a loss 
analysis, the repair and rebuilding costs associated to damages experienced by the building were computed. 
The scope of the work was to determine which infill solution could lead to better seismic performance of 
the overall structure, considering also the economical aspects. The proposed innovative system appears to 
be the best solution, leading to a significant reduction of repair costs, with respect to the cases in which 
traditional infills were adopted. In particular, the high deformation capacity of the innovative infills was 
translated into a reduction of damage both in the masonry itself and in the RC elements, with an enhacement 
of the overall ductility of the structure. In conclusion, RC frames with innovative infills are proven to be 
the most convenient solution due to its lowest values of expected annual monetary losses, despite higher 
initial cost of construction. 
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