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1 Introduction

In earthquake engineering practice, the local ground response, basin effects, and surface topo-
graphic effects are known as “site effects”. Those effects are related with the influence of shallow
soils (e.g. in the order of tens to hundreds of meters) on the propagated waves. In practice,
to quantify site effects, either empirical models or wave propagation analysis are used. Such
analysis can be implemented for site-specific cases or for site factors in general [10, 3]. In or-
der to perform this kind of analysis for a site-specific evaluation, it is necessary to know i) the
geometry and stratigraphy of the site ; ii) the well characterization of the soil properties (i.e.
shear-wave velocity, unit weight, modulus reduction, and damping) from geotechnical or geophy-
sical tests ; iii) ground motions recorded at the site of interest (i.e. downhole or outcrop) ; and iv)
the choice of soil material model (i.e. Equivalent-linear or Non-linear) [8, 5, 10, 9, among others].

The most common assumption to simulate ground response effects is to perform one-dimensional
wave propagation analysis using : i) Horizontal and homogeneous layers ; ii) Vertical incidence
of planar SH waves ; and iii) Total stress analysis (i.e. no pore water pressure generation). As
expected, those hypothesis simplify the complexity of the site response related to soil heteroge-
neity and incident wave propagation among others.

Recently, Régnier et al. [9] performed an international benchmark on 1D Nonlinear Site-
Response Analysis using two real sites of the Japanese strong-motion networks KiK-net and
Port and Airport Research Institute (PARI). The studied sites were characterized using both
in-situ and laboratory measurements of the soil properties. At each site, sets of input motions
were selected to represent different peak ground acceleration and frequency content. The key
points from this study were :

— the code-to-code variability given by the standard deviation of the computed surface-
response spectra is around 0.1 (in log10 scale) regardless of the site and input motions ;

— large influence of the numerical methods is observed on site-effect assessment ;
— site specific measurements are of primary importance for defining the input data in site

response analysis ;
— the way the input motions are applied at the base of the numerical model (i.e. borehole

condition) is crucial ;

Some of the discrepancies between predicted and observed site responses could result from
the i) errors in the seismic property estimates, namely, both the number and the quality of
laboratory tests ; ii) the simplification of the propagation path of the incident waves. It is clear
that the accuracy of such predictions remains limited due to large uncertainties on the data
to be introduced in the model and even very extensive geophysical surveys fail at reducing the
resulting uncertainties on the predicted ground motion. In addition, such large-scale surveys
cannot be conducted for all practical cases.
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2 Objectives

The main objectives of the proposed research are :

1. to perform a regional model (e.g. 2D or 3D) that simulates the seismic phenomenon from
the source to the site so as to better analyse the obtained incident signals at the bottom
of the one-dimensional wave propagation model ;

2. to propose a virtual vertical array site to perform blind predictions using a one-dimensional
wave propagation model ;

3. to build up a multi-tool virtual laboratory and in-situ test to calibrate the required few
well-known parameters for non-linear soil models ;

4. to identify and to optimise the minimum number of laboratory and in-situ tests needed
to obtain an accurate response using simplified wave propagation models (e.g. equivalent-
linear or Non-linear models) ;

Figure 1 – SEM3D model of the Mygdonian basin for a 3D local scale model.
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Figure 2 – Schematic representation of the proposed work for a 2D local scale model.

3 Work Time Schedule

The project length is 12 months in addition to 2 months for the writing and the review of
the final report.
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