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Outline

Importance of the measurement of high frequency for the
heterogeneity studies

Influence of sensor coupling on HF content

Influence of sensor installation depth on HF content
Influence of seasonal variations on HF content

Some evidences of these effects on selected RAP stations

Does the classical measurement of the “kappa” parameter still
make any sense?



Why HF measurements are important to study heterogeneities ?
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Why HF measurements are important to study heterogeneities ?

Transfer Function

1D Numerical simulation for Cadarache stiff soil site
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Why HF measurements are important to study heterogeneities ?
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Why HF measurements are important to study heterogeneities ?
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Sketches of the different station installation configurations

a. Direct burrial b. Manhole c. Shelter
. I~0.2 m I I~0.8 m @
om ~0.6 m
f. Vault g. Borehole h. Foot of a cliff
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Sketches of the different station installation configurations

| Accelerometer
(permanent),,

Burried
seismometer

(temporary)




Slab soil-structure interaction effects

Amplification

Number of events

45 a. Horizontal b. Vertical
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Soil sites: significant
“soil-slab” interaction

Rock sites: small or
no “soil-slab”
interaction, (same
order of magnitude
than spatial
variability?)




Depth effects

Amplification

Number of events
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Depth effects

Amplification
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CR2-3 (3 m depth)
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Depth effects

Amplification
o
[$)]

04r

03r1

a. Real CR2 Vs profile
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Depth effects: GRN RAP station

Earthquake H/V ratio

a. HIV
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Depth effects: NBOR RAP station

NBOR

Earthquake H/V ratio
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Depth effects

Earthquake H/V ratio
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Seasonal variations

Rainfall (mm)
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Seasonal variations
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Seasonal variations

Depth (m)

a) Velocity profiles (zoom on shallow layers c) 1D synthetic transfer function: CK0/CK83
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Effects on ‘kappa’ (slab and dept

h effects)

Amplification
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Effects on ‘kappa’ (seasonal variation)

Amplification

a) 1D synthetic transfgr function:l CKO/CK83

10

Wet Period

Dry Period

0 10

20 30 40
Frequency (Hz)

Amplification

10

b) ARGONET data: CK0O/CK83

Ak

=225ms

dry

Dry Period
Wet Period

10

20 30 40
Frequency (Hz)



depth [m]
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amplification
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Effects on ‘kappa’: soil response of rock and hard-rock site

amplification

Arx=-18ms

Ar=31ms

OGAN
Vgo= 1003 mis

UBVA
VSSU= 1165 m/s

OCOR
Vgqo™ 1072 m/s

o

BOUF
V830= 1184 m/s

Ax=-15ms

PYAS
Vego™ 1089 m/s

PYAT
VSB[): 1164 m/s

Arx=11ms

/S

QUIF
V830= 1257 mis

Ar=-8ms

OGCA
VSSD= 1383 m/s

Ar=-26ms

OGCH
Vg™ 1454 m/s

10 20 30
frequency [Hz]

Arx=0ms

/“h\_

STSM

Vago™ 1716 mis

Arx=-6ms

=

CALF

Vg™ 1746 mis

Ar=-3ms

IRVG
Vggo= 2090 m/s

‘standard’ ro
mean Ak
mean Vg, =

16 ms

‘hard’ rock :
mean Ak
mean Vg3, =

-8 ms

0m/s




Conclusions

High frequency in ground motion recordings: crucial for heterogeneity
studies

Slab SSI and depth effects can have a strong impact on HF content of
recordings from strong motion (and other) databases

Seasonal variations can add variability in site response HF
measurements

Measuring kappa without any perturbing effects (SSI, depth,
amplification due to shallow weathered layers) could only be done on
very, very, very few stations

The observed statistical difference between ‘standard-rock kappa’ and
‘hard-rock kappa’ is likely due to local amplification (and not due to
attenuation differences)




