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When an earthquake takes place, the deformation energy accumulated in a zone, is suddenly 
released. This energy is transferred to the Earth in the form of seismic waves that travel suffering 
different processes like reflection, diffraction and refraction and the initial energy is attenuated 
with distance and time. But it has been observed that soil deposits can amplify the movement or 
input signal if its predominant frequencies are low (high periods). This phenomenon takes place 
in soft soils with low values of shear wave velocities, specially. Furthermore it has been observed 
long duration signal when it occurs in this kind of material. 
 
Amplification due to strong ground motion produced after an important earthquake at these 
frequencies cause an increment of damage in structures and buildings which foundations are 
situated in soft soils or soils with a low grade of consolidation. Furthermore, if the predominant 
frequencies of soil and structure are similar the amplification increases. This phenomenon is 
called interaction soil-structure and it has been observed in bridges and tall buildings. 
 
Therefore, the study of seismic response of soils is an interesting matter for seismic risk analysis 
and seismic resistant design. The seismic risk of an area may be strongly increased by the local 
geology and very often, the seismic codes don’t reflect suitably this increase in the seismic hazard. 
For this reason, it has been analysed the soil classification in actual seismic codes. 
 
This work is a summary document of soil effects that presents the basic concepts and methods to 
analyse the seismic soil response. Specifically, geological and geotechnical factors as age of the 
material, thickness of the layered deposit, stiffness or fracture grade of rock and the influence of 
other properties as plasticity, soil consolidation and confinement are presented. Also it has been 
exposed the principal geotechnical techniques to identify soils and the seismic concepts related to 
dynamic behaviour of soils. 
 
Finally, it has been made a test of application to the study of seismic soil response. To achieve it, 
the amplification levels and predominant frequencies in two areas with different geological and 
geotechnical characteristics in the city of Barcelona are analysed. We have used two methods: an 
one-dimensional numerical analysis and an empirical method: the well known Nakamura’s 
technique. 
 
The obtained amplification levels are the expected, it is to say, the recent soil deposit zone 
amplifies the movement of ground more than the old soil deposit zone. Furthermore, the 
numerical method approximates the predominant frequencies obtained through Nakamura’s 
technique. 
 
This study concludes that one-dimensional numerical analysis is a simple implementation 
technique and it works well in zones of relatively simple geology and topography. Areas 
characterized by more complex geological faitures (valleys, for example) may require two-
dimensional or three-dimensional studies. 




