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Abstract

Currently, in the framework of performance-based earthquake engineering, the seismic assess-
ment of buildings should be performed by considering the safety of non-structural components. 
This is necessary to protect human life safety from their collapse, as well as to limit the eco-
nomic losses associated with their damage. Typically, the safety assessment of non-structural 
components is performed with a force-based approach, i.e., by comparing their force/acceler-
ation capacity with the expected force/acceleration demand under the design earthquake sce-
nario, i.e., with reference to different limit states. 
Different acceleration demand models, i.e., floor response spectra, exist, but relatively few of 
them were defined by considering the influence on the structural response of the in-plane re-
sponse of infill walls, and none of them by considering the so-called “in-plane/out-of-plane
interaction” effects. In other words, it is nowadays well known that the out-of-plane damage of 
unreinforced masonry infills affects their in-plane response, thus influencing the seismic re-
sponse (and the floor response spectra) of the supporting structure.  
In this paper, non-linear time-history analyses are performed on reinforced concrete framed 
buildings with different number of storeys, design level, and infill wall layout. The analyses are 
performed on the bare structure as well as on the infilled structure by considering and by not 
considering the in-plane/out-of-plane interaction effects in the infill wall model. The accelera-
tion floor spectra derived from the analyses are compared, thus investigating the potential ef-
fect of the in-plane/out-of-plane interaction effect on the expected acceleration demand acting 
on infill walls.
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1 INTRODUCTION
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2 SUMMARY OF EXISTING FORMULATIONS

2.1 Code proposals

GROUND MOTION ACCELERATION TIME HISTORY

ag(t)

Sa(T,ξ)

T

PGAt

THIRD FLOOR ACCELERATION TIME HISTORY

a3(t)

t

PSA(Ta,ξa)

Ta

PFA

Response spectrum for a SDOF supported
by the ground and subjected to the
ground motion acceleration time history

Response spectrum for a SDOF supported
by the third floor and subjected to the
third floor acceleration time history
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2.2 Literature formulations
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3 DESIGN AND MODELLING OF THE CASE-STUDY STRUCTURES
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collapse displacement

20% strength degradation

Ricci et al. (2020) model

this study

experimental test

calibrated response

predicted monotonic
envelope
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4 NONLINEAR ANALYSIS PROCEDURE

X Y_Z X Y

5 TIME-HISTORY ANALYSIS RESULTS
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5.1 PFA/PGA profiles

BF WL WLOOP SL SLOOPLEGEND
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5.2 PSA/PFA spectral shapes
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6 CONCLUSIONS 
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