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Strong motion simulation technique via ARMA. Applications to nonlinear behavior of Soil foundations
Abstract:

The analysis of seismic motion over time requires more records of seismic motion to ensure adequate coverage of the problem. In
this study a simulation method was developed which consists of identifying earthquakes measured by the ARMA model, then
generate artificial earthquakes, based on the assumption that an earthquake is an observed realization of a set of processes that can
be generated by stochastic processes characterized by an ARMA model. The dynamic soil-structure interaction has been
extensively explored assuming linear soil behavior. However, for earthquakes of moderate to severe, the maximum shear stress
can easily reach the elastic limit of the soil. From the point of view of the soil-structure interaction, non-linear effects may modify
the stiffness of the soil at the base of the structure and the amount of energy dissipated in the soil. Consequently, the ignorance of
the non-linear characteristics of the soil in the dynamic soil-structure interaction (DSSI) can lead to erroneous predictions of the
response of the structure. The aim of this study is to examine the effect of soil nonlinearity on dynamic soil-structure interaction,
The comparison between the linear calculation and the calculation nonlinear (hyperbolic law) of a model soil-foundation
subjected to vertical vibration confirms that in a problem of dynamic soil-structure interaction, soil behavior is highly non- -linear
in the area near the structure. This non-linear behavior of the soil causes the sinking of the foundation in the ground which can
only be calculated from a nonlinear law. A linear calculation model soil-foundation subjected to horizontal vibrations can provide

us with interesting results. Nevertheless, some phenomena from the nonlinear behavior of soils can not be interpreted by a linear

calculation. A nonlinear calculation can give more satisfactory results,

Keywords: ARMA model, simulation, soil-structure, interaction, non-linear effects, response, hyperbolic law.



