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Improving Vs (profile, Vs30é) characterization methodologies: why? 
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ÅWe need methods to characterize velocity profile (or 

VS30 or soil class) in these frameworks:

ï characterization of site where large / important 

facilities had to be designed (or where facility 

safety has to be re-assessed)

Čhigh quality characterization, with evaluation of 

spatial variability and uncertainties

ï characterization of accelerometric network 

stations to complement station meta-data (and 

thus help to derive optimized GMPEs, true 

ñreferenceòé)

Č need of cost-effective methods (number of stations, 

restricted budgeté)

ï application of regulation (eg. EC8) for all kind of 

buildings

Č budget even lower, but need to avoid bad quality 

works

Number of 

sites to 

characterize

Available 

budget per 

site
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ÅWhich approaches should we emphasize?

ÅLetôs listen at the position of a first groupé 
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ñOurapproaches are based on surface wave dispersion phenomenon. They

are using the frequencies of interest for seismic hazard! They perform an

average of geological variability at the right scaleé We donôtneed to do

boreholes, why continue to transform geological formation into emmental

cheese?ò
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Letôs called this group, the ñgeophysicistsòé

Sorry, the geophysiciX !



ÅLetôs listen at the position of a second groupé
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ñOurapproaches are the reference since the beginning of

earthquake engineering. We are measuring soil properties in situ,

not indirectly. No smoothing issues, no uniqueness problemé If

you want quality, you must afford invasive tests !ò

You have recognized the group of the ñengineers in geotechnicsòé

é specialized in Roman works ! 
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ÅBut there is a third group !
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ñIfyou want to assess site effect, measure it directly from

seismological data, use generalized inversion technics, you will

find the only truth!ò

This new group in the debate is 

called ñseismologistsò é

é they are coming from the New Worldé

é and they took a hostage

é a dog that seismologists renamed ñKappaò                                

(what a strange ideaé)



ÅThere is only one questioné 

ñIn such a complex situation how to avoid the fight?ò
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Before answering this question... let's present and comment the different approaches...
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Scope

ÅMethods:

ï Invasive:

ÅCH, DH, PSSL

ïNon-invasive:

Åpassive and active methods based on surface wave analysis

ÅñValuesò to be investigated:

ÅS-wave velocity profile up to bedrock (and at least 30 m),

Åscalar macroscopic parameter : Vs30,é

Åsoil class.

ÅObjective of surveys:

Ågetting results for site effect analysis for different level of precision and 

for various applications
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Invasive methods

ÅCross-hole principles
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Invasive methods

ÅP-S suspension logging
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Non-invasive methods

ÅSurface-wave methods principles
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Non-invasive methods

ÅMASW (active) 
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Testing non-invasive approaches: lots of works already done
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NERIES project (Renalier 2010, 

Renalier & Endrun 2009)

Di Giulio et al. 2012Moos (2008) and Comina et al. (2011)
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Testing non-invasive approaches: Vs30 synthesis
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1:1 line

fit: slope 0.61 - correl 0.89

Moss 2008

Comina et al. 2011

Bard et al. 2010

1:1 line

fit: slope 0.72 - correl 0.93

Moss 2008

Comina et al. 2011

Bard et al. 2010

1:1 line

fit: slope 0.77 - correl 0.94

Moss 2008

Comina et al. 2011

Bard et al. 2010
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1:1 line

fit: slope 0.56 - correl 0.87

Bard et al. 2010

1:1 line

fit: slope 0.72 - correl 0.91

Bard et al. 2010

1:1 line

fit: slope 0.80 - correl 0.92

Bard et al. 2010
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1:1 line

fit: slope 0.94 - correl 0.99

Comina et al. 2011

Di Giulio et al. 2012

1:1 line

fit: slope 0.97 - correl 0.98

Comina et al. 2011

Di Giulio et al. 2012

1:1 line

fit: slope 0.98 - correl 0.96

Comina et al. 2011

Di Giulio et al. 2012

MASW only AMV only Joint inversion
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« state of the art » 

of non-invasive surveys
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Whole profile comparisson
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Renalier & Endrun (2009)

Di Giulio et al. 2012
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Are the cross-hole data (always) reliable?
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ÅSite 1: same contractor, same campaign, CH carried out in triplets of boreholes 

(5 m spacing), velocity calculations by pairs.
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Are the cross-hole data (always) reliable?

ÅSite 2 :

Č two "populations" of cross-hole data non-correlated to the geology ... but 

contracting companies!
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