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Linear equivalent 1D ground response analysis

WEB SITE TO DOWNLOAD EERA:

http://gees.usc.edu/GEES/Software/EERA2000/Default.htm

EERA – Case study



Perform 1D site response analysis at the site of Gioia Tauro, Calabria (Italy)

Required inputs :
• Soil profile

• Material stress-strain and damping-strain curves

• Seismic input (e.g. outcropping, within)

GIOIA TAURO

EERA – Case study



Available input data:

• Lithostratigraphic profile from geological logs
• In-situ and laboratory test results 
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Shear modulus degradation curves for coarse grained soils at the site of Gioia Tauro at different depths 
associated to different effective pressure p’= 50, 175, 350 kPa 

EERA – Case study
Available input data:



Damping degradation curves for coarse grained soils at the site of Gioia Tauro at different depths associated 
to different effective pressure p’= 50, 175, 350 kPa 
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Available input data:



Selection of an appropriate soil profile
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Selection of appropriate modulus vs. shear strain and damping ratio vs. 
shear strain curves 
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The 3 provided G/G0 and ξ curves are 
respectively adopted for the layers:
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Attenuation of rock average and damping in rock for the halfspace
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Seismic input: 7 real accelerograms recorded on outcropping bedrock, 
available at http://www.eucentre.it/seismhome.html for the site of Gioia Tauro.

GIOIA TAURO
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Seismic input: 7 real accelerograms recorded on outcropping bedrock, 
available at http://www.eucentre.it/seismhome.html for the site of Gioia Tauro.
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EERA – Case study
Required outputs :

• Calculate and plot the average acceleration response spectrum (horizontal 
component and return period of 475 years) at the ground surface 

• Calculate and plot the amplification spectra between the outcropping 
bedrock input motion and the ground surface. In the response spectrum 
calculations, use a spectral damping ration of 0.05.



EERA analysis: earthquake

input
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EERA analysis: profile

EERA – Case study

input



EERA analysis: materials (Mat 1)
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EERA analysis: iterations

EERA – Case study

input



EERA results: acceleration, velocity, displacement
EERA – Case study

input



EERA results: strain
EERA – Case study

input
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EERA results: amplification spectrum

input



EERA – Case study
EERA results: Fourier spectrum

input



EERA – Case study
EERA results: response spectra

input
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EERA – Case study
Results: horizontal acceleration response spectra at the ground surface
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EERA – Case study

Results: amplification spectra between the outcropping bedrock input motion and 
the ground surface
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EERA – Case study

Results: horizontal acceleration response spectra at the ground surface

Assuming an halfspace with the same soil properties  of the deepest layer (Vs=300 m/s)
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Results: amplification spectra between the outcropping bedrock input motion and 
the ground surface

Assuming an halfspace with the same soil properties of the deepest layer (Vs=300 m/s)
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EERA – Case study
comparison between 2 soil models 
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EERA – Case study
EERA results: 2 models comparison

Acceleration at the ground surface
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EERA – Case study
EERA results: 2 models comparison

Acceleration response spectra at the ground surface

Amplification spectra between the outcropping bedrock input motion and the ground surface


