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Configuration of the seismological array
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Subset of events : 58 (6 months)
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Phase Variability
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Phase Variability
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Phase Variability =% “a
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Comparison with Free Field coherency

NS component
\ I \

0.9 i SG14 110 m

0.8

0.7

o
[op]

Lagged Coherency
e [
.l}l. o
|

o
o
|
|

o
o
T
|

=="D-Rinter D=[80 120] m
==-Free Field D=[80 120] m 1
—S5G17-SG18 D=95m

0 \ | \ \ | \ \ | \
1 3 ) 7 9 1 13 15 17 19

Frequency (Hz)

Spatial variability of the seismic ground motion on the dam foundation rock interface | 2016 17

[am= )
—
I




Comparison with existing coherency models
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Comparison with existing coherency models
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Amplitude Variability
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Frequencies of vibration of the dam

(20 minute-long ambient noise records 2 hours before the seismic events)
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Amplitude Variability

Comparison with Free Field amplitude
variability
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Comparison with existing amplitude variability

model
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Comparison with existing amplitude variability
model
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= Seismological Instrumentation of the Saint Guérin site (arch dam and
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Conclusions - Perspectives

= Seismological Instrumentation of the Saint Guérin site (arch dam and
surrounding area)

= Creation of a seismological catalog

= Quantification of spatial variability of the ground motion

= Phase and amplitude variability increases with increasing frequency
and station separation distance.

= Higher phase and amplitude variability on the dam-foundation rock
interface with respect to the free field (Topography + Presence of the
structure)?

= Higher amplitude variability around the vibration frequencies of the
structure (Presence of the structure)?

= Satisfactory fit of empirical coherency models of Menke et al. 1990 (and
Abrahamson 1993 for longer separation distances) with the observations
on the dam-foundation rock interface

= Satisfactory fit of amplitude variability model of Schnieder et al. 1992 with
the observations on the dam-foundation rock interface only for short
separation distances
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Availability of Records
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Amplitude Variability

Standard deviation of difference
of log FFT amplitudes

SGO01 SCEBOB SG04 SGO05

EW component i SG13
1 | I \
—D (0 40]m i SG14
0 —D (40 80] m
E =D (80 120] m i SG15
=08 -~ D (120 160] m ] v
E
s | D (160 200] m N
m \ — Free Field D (40 80] m
5 AN -~*Free Field D (80 120 ISR
So6 |V ‘ | cefledDoltlm - 7 No dependency on
c N ) o PR} . ‘ . -
o ' n ' ' source parameters :
£ - magnitude
: - distance
s - azimuth
g
o
)
S
0N
) | | | | | | | | |
1 3 5 7 9 11 13 15 17 19

Frequency (Hz)

Spatial variability of the seismic ground motion on the dam foundation rock interface | 2016 34



Configuration of the seismological array

‘” “. nnl

i

g e --"’ r = “;Mﬂ

Spatial variability of the seismic ground motion on the dam foundation rock interface | 2016




Phase Variability

Lagged Coherency

S wave e

Velocity (m/s)
:

Time (s)

Spatial variability of the seismic ground motion on the dam foundation rock interface | 2016 36



Phase Variability

Lagged Coherency

il S wave

Velocity (m/s)
o
:

Time (s)

Arias Intensity (after Abrahahamson, 2007):
S wave window

-3

4)(10 I
T X09
—X12
3k
2k _
g | | i
: Al L
20 |_‘|h L \Hl IH’ I ll‘l‘
£ I ’w ijji {1
2
3
= _
2+ —
3 _
4 | | | I
1840 1845 1850 1855 1860 1865

Time (s)

Spatial variability of the seismic ground motion on the dam foundation rock interface | 2016 37



Phase Variability
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Amplitude Variability

Comparison with Free Field amplitude
variability
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