NUMERICAL SIMULATIONS OF
BIDIMENSIONAL SITE EFFECTS
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A Numerical simulations with Code_Aster VALIDATION OF THE 2D SIMULATION BASED ON KAWASE & AKI
A Geological alluvial basins (1989)

A 2D wave propagation in frequency or time domain
A Input signal defined for outcropping rock condition
A ldentification of 2D amplification on the free-field signal

A Ricker signal propagation
(0.25Hz and 0.5Hz)
+" A Highlighting the wave
propagation depending on the
position In the basin
S,P/( A Highlighting the reflection on
the edge of the basin

10km ,]!

] r T e A S S
S S et e L e e L e o PR e i
Al e e T GE R RTINS
- et IR e e e e T _—1 Dk LI e ]
s I T e 1 . m S-_:.r__-.'-.'-:
¥ = L Rl ¥ Ry L T e
i T L e T T

By=2.5km/s

METHODOLOGY FOR LINEAR EQUIVALENT 2D PROCEDURE ,

1) Determination of effective soll properties compatible with the
sollicitation (1D soll columns linear equivalent computations) ] oo

2) Linear Propagation of the outcropping signal through the 2D =

Propagation 2D surface
0.25 Hz EDS2016 AO_Kawa (Bedrock+df)- Input = RA
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3) Verification of the developped shear strains in the model 5/ N =
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APPLICATION OF REALISTIC TEST-CASES 2D amplification of the free-field signal is observed related to :
Shepmgyclodiests A the shape of the basin,
Elliptical shape \ \ . . .
D t50m O N\ A the shear wave velocity contrast between alluvial soil and rock
posn « Ellpse \\ \\ A the frequency content of the signal
Cosinus shape . BASIN PROFILE o _ _
Dot o, . e \\ \\ A the position in the surface of the basin
Mixed shape ~ \ \ —— T 5 f 000m%—0>
Right Width 1300 m 450 m
S e o N N
Basin « Cosinus/Ellipse » 450 \ \ Basin « Ellipse »
~450 000 elements
Description of the different test-cases sampled for the application A B ,;/f"\
: ,j';[; L7 N =
Calulation of effective soil properties i |
A 1D site response with operator DEFI_SOL_EQUI /4
A Linear equivalent method %
A Based on G_D/gamma reduction curves 2D Free-field Spectra for several locations in the basin surface
and for several shape of the basin
Spectral Ratio CL/RA for different frequencies - B
Shear modulus and Damping reduction curves
Boundary conditions for 1D and 2D models
Identification of the 2D Amplification at the surface Verification of the maximal shear strain obtained

Maximal shear strains i 1D site response of the basin for different frequencies In 2D model at 10m depth, for several signals

POTENTIAL APPLICATIONS

A 2D large scale site response models can be implemented with Code Aster when linear equivalent condition is respected
(maximal shear strain < a few 10-3)

A Further developpments on Code_Aster are ongoing in order to compute 3D models and non lateral periodic models



