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Conducting seismic geotechnical microzonation studies from the point of view of site effects requires an
assessment of dynamic properties and especially the natural frequency of site in the study area.

Common methods for estimating these parameters include using microtremors measurements and real
earthquakes. In addition, in order to study the exact behavior of the site and determine the exact seismic
geotechnical model of the region, it is necessary to perform numerical analysis and use the results of microtremor
experiments and use geological information in the region. Without using numerical methods, solving problems of
the frequency domain is usually impossible. For this purpose, numerical methods obtain the relations and equations
governing the domain by examining the differential behavior of the problem (the model under study). In this regard,
finite element methods and modeling of energy absorbing boundaries to reduce the reflection data of seismic waves
have been used in numerical analysis. Also, in microzonation studies, the scale of work must be selected from valid
instruction like TC4. For this purpose, the method of grade 3 in TC4 has been used.

In this research, the study area of Esfahan has been selected, which is one of the important cities in terms of the
existence of numerous historical monuments, relatively high population and strategic industries. Unfortunately, in
this region, due to its reputation for safety against earthquakes, very few seismic studies and site effect studies have
been conducted. Considering seismic characteristics of site in urban planning and design of structures can provide
the basis for sustainable and safe development in cities. Carrying out studies in this regard can prevent the construct
of structures in any area, which can be in the resonance period or take the necessary measures to minimize damage.

The main geology texture of Esfahan is influenced by two elements. Firstly, the Zayandehrood River, which
flows east-west direction in the city of Esfahan, and next the mountains around Esfahan, especially Sofeh Mount,
which the main part of the city are affected by its slope.

In this study, using one-dimensional and two-dimensional numerical analysis and microtremor results,
geotechnical and seismic studies, the seismic geotechnical behavior of Esfahan region has been studied in the north-
south direction (parallel to the topographic changes of the city) and east-west along the river.

One of the significant points identified in this study is the different seismic geotechnical behavior of the north-
south and east-west directions with each other and the fact that the behavior of the north-south profile of Esfahan
should be considered due to changes of the surrounding environment.

The results show that the behavior of Esfahan site in the north-south direction, which is affected by topographic
changes, should be considered as two-dimensional and the east-west direction one-dimensionally can be considered.
The results also show that the natural frequency values of Esfahan increase from southern area to northern area
respectively. In this study, after related analyzes and comparison of seismic geotechnical results and dynamic
analysis, the study area was classified into three categories: The southern areas of the city with a natural period less
than 0.4, the central areas with a period range of 0.4 to 0.8 and the northern areas. The city is in the natural period
above 0.8 seconds.

Keywords: Esfahan, 1-D Numerical Method, 2-D Numerical Method, Site Effect Analysis.





