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Soil-structure interaction effects on the seismic performances

of reinforced concrete moment resisting frames
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5. Conclusions

In this study, SSI effects on the seismic demand of reinforced concrete moment resisting frames were investigated by

means of a parametric study in which: (i) the soil properties, (ii) the modelling technique of SSI effects and (iii) the seismic
design level of the structures were varied. In particular, nonlinear dynamic analyses were performed.

The study shows that, based on the modelling approach adopted, SSI can affect more or less the estimation of the seismic
demand with respect to a fixed-base model. The adoption of a refined complete FEM model can lead to reductions in the
estimation of the seismic demand, with respect to a fixed-base model, up to 50% in terms of maximum inter-story drift ratio
and up to 20% in terms maximum base shear. A simplified modelling of SSI effects by means of a Beam on Nonlinear
Winkler Foundation (BNWF) model can affect the evaluation of the seismic demand only in case of 8 floors buildings
founded on very soft soils, whereas rocking response tends to prevail over sliding response of the foundation. Anyway, the
reductions with respect to a fixed-base model (up to 20% in terms of both maximum base shear and maximum inter-story
drift ratio) are lower than those predicted by a complete FEM model. The difference between the two modelling approaches
is related to the different characterization of the overall damping, as shown in Fig.4, in which the acceleration of a point on
the top of the structure, and the corresponding Fourier spectrum, is plotted for a specific record. The BNWF model, because
of the lack of coupling between vertical and lateral modes of foundation response and because of its incapability to take into
account the frequency variability of foundation impedances, seems to under-estimate the energy dissipation due to SSI.
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