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Alluvial valleys are one of the most important topographic features in many seismically active regions of the
world. These features can have a significant impact on the seismic response of the sites located inside or near them.
The seismic response of alluvial valleys is strongly influenced by the geometric shape of the valley, the mechanical
properties of the sedimentary layers that fill the valley, and the type of seismic waves that enter from the earthquake
source. The seismic waves that reach the site from the source may undergo amplification or deamplification due to
the changes in wave velocity among different layers, reflection, refraction, and interference. This phenomenon can
cause differences in the seismic response of structures that are located on the ground with different frequencies, and
consequently increase the risk of damage to the structures. Therefore, the analysis of site response in alluvial valleys
is of great importance.

In this paper, the numerical studies performed on the nonlinear seismic behavior of alluvial valleys under the
effect of incident waves are investigated. In these studies, different methods such as finite element method,
boundary element method, finite difference method, and hybrid method are used. Also, the effect of various
parameters such as the geometric shape of the valley, the thickness and mechanical properties of the sedimentary
layers, the type and intensity of the incident waves, the behavioral models of the materials, and the degree of
nonlinearity of them on the seismic response of alluvial valleys are studied. The results obtained from these studies
are compared with the existing results in the technical literature and the differences and similarities of them are
determined.

In these studies, the nonlinear seismic behavior of two-dimensional and one-dimensional alluvial valleys is also
investigated. The nonlinear effects on the seismic response of alluvial valleys are studied by considering different
behavioral models such as linear models, bounded models, mechanical models, and hysteresis models. The results
show that the nonlinear seismic behavior of two-dimensional and one-dimensional alluvial valleys can have
significant differences with the linear seismic behavior of them. For example, the nonlinear seismic response of two-
dimensional and one-dimensional alluvial valleys may have less amplification or deamplification than the linear
seismic response of them. Also, the nonlinear seismic response of two-dimensional and one-dimensional alluvial
valleys may be strongly affected by the type and intensity of the incident waves, the behavioral model of the
materials, and the degree of nonlinearity of them. So, it is important to note that the results of nonlinear site response
analysis are highly dependent on the specific parameters used in the analysis, such as the shear-wave velocity, mass
density, and damping ratio. Therefore, these parameters should be chosen carefully, and the analysis results should
be checked with field measurements or other methods.

Finally, the main summary of the effects and importance of each of these parameters for the analysis of site
response in alluvial valleys is presented. Also, the difference between the various methods available in the literature
and their results have been identified.
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