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Context

= How the non linear behavior affects a ground moftione
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Data network

= The Kik-Net data, Japan (Aoi, et al., 2004) is used in this
study. This data set has two stations by site, one at
surface and another in downhole.
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Site effects

» We computed an empirical fransfer function (Borehole
Spectral Ratio - BSR) to quantify the site effects.
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Non-Linear effects

» We computed an empirical fransfer function (Borehole
Spectral Ratio - BSR) to quantify the site effects.
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Non-Linear effects

» We computed an empirical fransfer function (Borehole
Spectral Ratio - BSR) to quantify the site effects.
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Non-Linear effects

Station: IBRHT1
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- Frequency shift parameter (fsp)
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- Frequency shift parameter (fsp)

= BSR;..or IS the average from the BSRs from weak ground
motions

Station: IBRH11
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Frequency shitt parameter (fsp)

= Frequency Shift Parameter (fsp): It measures the
logarithmic ten frequency lag with respect to BSR;,cqr

BSR
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Frequency shift parameter (fsp)

» fsp value is related with the intensity of the ground

motion.
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Frequency shitt parameter (fsp)

» fsp curves are related with the site:
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= Comparison between 466 stations
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Frequency shift parameter (fsp

= Comparison between 466 stations
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Frequency shift parameter (fsp

= Comparison between 466 stations
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fsp relationship with decay of

stiffness (G/Gmax)
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Frequency shitt parameter (fsp)

= fsp in equivalent linear analysis
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Frequency shift parameter (fsp)

= Comparison with laboratory data:

Station: KSRH10

fsp is related with
the loss of stiffness

oy

PGV /Vs;, Qs proxy
of strain (Chandra
et al., 2015) (ldriss,
2011)

Paper ID: 11582

0.4 1

0.2 A1

Project (Régnier et al. 2018)

Y
1078 1072 107% 103 102
1.2 gy o8 1 L 1 gl L s o i T A e 1 | gty 1.2
° ‘. — 35m
—_— 7.5 m
1.0 - : — 145m + 1.0
) — 22.5m
— 29.8 M
0.8 1 —— 34.0m 7038
X
£
@ 0.6 ‘ 0.6 Q)
Data from PRENOLIN )

- 0.4

0.2

—+ 0.0

1076

™

10 10
P GVsurface/ V530

1073

10~*



Conclusions

= The frequency shift parameter (fsp) can quantify the
influence of the non-linearity of the soil in a ground
motion.

w» fps curves are linked with the site characteristic.

= The fsp curves show a similar trend with the shear
modulus reduction curves.
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= Comparison with different stations
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fsp curves
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