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Reduction factors to evaluate acceleration demand

of soil-foundationstructure systems
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8. Conclusions

The main goal of the present study was to investigate the seismic
acceleration demand of reinforced concrete structures, accounting for
soil-foundation-structure interaction and to propose a simple way to
account these effects in practice. An efficient methodology for the ac-
celeration demand evaluation of reinforced concrete structures is pro-
posed and applied to a bridge structure. Reinforced concrete structures
are represented by single degree of freedom (SDOF) systems, a common
choice for structures with prevailing first mode of vibration. All studied
structures are founded on rigid surface foundations and lay on well-
defined soil conditions from the surface to the elastic half-space, while
they are subjected to vertically propagating earthquake shear waves.
The coupled soil-foundation-structure interaction system is analyzed
numerically in a single step. The discussion is focused on the con-
sideration of both inertial and kinematic interaction on the acceleration
demand evaluation, using appropriate reduction factors resulting from
the comparison between the accelerations for the coupled SFS system
and the free-field. The proposed reduction factors clearly show the
beneficial effect of SSI on seismic acceleration demand for the period of
the flexibly supported system. The required parameters for the appli-
cation of the practical and easy-to-use for earthquake engineering
problems methodology are the geometrical properties of the structure,
the dynamic characteristics of the soil-structure system and the earth-
quake input motion. With these parameters known, one can easily
calculate acceleration demands considering SSI. For a structure founded
on a surface foundation resting on an elastic homogeneous soil layer
subjected to vertically propagating shear waves, the main conclusions
that stem from the investigation of SSI effects on the selected RC
structures soil-foundation-structure-systems are the following:
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