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E2VP : framework and objectives
The site

Verification
» 2D, Non-linear
» 3D, linear

Validation
> 3D (weak motion only)

Concluding comments and ongoing studies
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General framework and objectives

Numerical simulation: “only” one of the several possible approaches
to estimate site effects, of special interest for

> low seismicity areas (only few and weak earthquakes over a "reasonable”
recording time)

» consideration of non-linearity

Objective of the E2VP

> to evaluate the reliability of ground motion numerical simulation in a real
case, within the general framework of civil engineering design purposes

E2VP: “natural” continuation of ESG2006 numerical benchmark
(Grenoble basin simulation)
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3D benchmark (Grenoble) : Main prediction

OGFH/OGFB
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1 hypothetical strong event

> S1 (M=6)
> Extrapolation from weak event [
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> Source : imposed geometry
and kinematics
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Iteration process : 3 teams (/6)
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ID15 : bug in basin model definition

ID17 : bug in extended source definition

IDO8 : bug in extended source definition
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ID16 Fmax=0.5 Hz PGV=0.50 m/s PGV mapS, S1 case
Initial predictions (3D)
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PGV maps from 3D predictions, flat case
After iteration
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EuroSeisTest Verification and Validation Project,

2007 - 2010 +...
£21P

Building on lessons from ESG
> new site with more data

» Careful scheduling with 3 phases
for iteration; 1 kick-off meeting
+ 4 workshops (May 2008, Fall ,
2008, Spring 2009, Fall 2009, Partnership
Spring 2010 = Final)

==/ EUROSEISTEST
LW  VERIFICATION AND
) - VALIDATION PROJECT

CEA Cadarache, France

Verification Laue-Langevin Institute, Grenoble, France
» 3D, Linear : Up to 4 Hz LGIT, Grenoble, France,
> 2D, NL - Target = 8-10 Hz Comenius University, Bratislava, Slovakia
Validation AUTH, Thessaloniki, Greece,
, Carnegie Mellon University, Pittsburgh, USA
> local, moderate magnitude s
events ITSAK, Thessaloniki, Greece

IRSN, Fontenay aux Roses, France,...
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Verification: evaluating the accuracy of numerical methods when applied to
realistic cases where no reference solution exists

Validation: quantifying the agreement between actual recordings and numerically
simulations

ESG4, August 23-26, 2011, Santa Barbara, California



Greece

S
Athens

Central Macedonia

Thessalogiki

Profitis. -

Mygdonian Basin

=,

. EuroseisTest Site

- ® Stivos



The EuroseisTest Site: geological context
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Geological, geophysical, geotechnical characterization

Multiple, in-depth investigations o 2D -7 layers model
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Cashima - Euroseistest: basic 3-layer model
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EuroseisTest Site: instrumentation and recordings

~ 80 recorded earthqu
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The “participating teams”

Invitations were sent to most of known potentially interested teams.
- 17 participating teams (Europe, USA, Japan)
- 12 “modeling” teams with 6 different numerical approaches
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Germany: - CUP, Prague

- LMU, Munich (
e
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Required computations

3D

point sources (virtual + real)

288 receivers
actual SM sites
4 profiles
various rock sites

30 s long signal

2D

vertically incident plane S
waves

2D profile, Dx = 100 m
+ vertical arrays
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Models and computations, 2D case

Non-linear cases Linear case
Cases Method to method comparison
> Initial NL curves : 2 teams (7 teams)
> Modified NL curves : 3-4 » with and without damping
teams hoped > reference case for NL
Types of comparisons computations
> Time histories at various * (internally, for each team)
receivers
» Cross-sections
> g?:t S(z) and stress-strain Not yet Completed

» Response spectra
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Partners and codes

Partner | Numerical Label Technical Attenuation Nonlinear
method aspects model rheology
BRGM Finit FEM1 Triangular mesh Kelvin-Voigt Hujeux (1985)
inite
Elements
: Prevost and
GdS FEM2 Triangular mesh No Keane (1990)
Rotated :
- lai et al. (1990)
IRSN FDM_RG2 | Stagsered Grid: SEV7Clts (combined with
o order 2 in space | Bradley (2001) :
Finite and time attenuation)
Differences —
CUB FDM_SG4 Staggergd G.I’ld. Kristek and No
order 2 in time Moczo (2003)
AUTH FDM_SG4 and 4 in space No
Spectral Quadrangular Moczo et al.
B Elements = mesh (2007) e
Discrete Johnson and
CEA DEM Mariotti (2010) Rasolofosaon
Elements (1996)
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Radial component
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