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istent railway lines —> need for systematic characterisation of mechanical properties
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concrete structures
(known locations)
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SU-UPMC/CNRS/SNCF contracts C13411/L13P208 and C150781/J15P252, 2013-2107
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Maintenance actions and renewal of existent railway lines — > need for systematic characterisation of mechanical properties
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Maintenance actions and renewal of existent railway lines — > need for systematic characterisation of mechanical properties
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acterisation of ay embankments mechar properties —> geotechnical soundings, coring... + Bender Elements (BE)

West Catenary pole ‘ _ East

~0.40 m | o Core drilling

~0.20 m

~0.55m

Water content, Atterberg limits, methylene blue test, density, grain size distribution etc -+ shear-wave velocity (VS) from Bender
Elements (BE) (see details in Dhemaied, et al. 2014)

det et al., ( 9 SW probing of railway embankments SU-CNRS-SNCF research project 4/19



Characterisation of railway embankments mechanical properties —> geotechnical soundings, coring... + Bender Elements (BE)
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Characterisation of embankments me —> geotechnical soundings, coring... + Bender Elements (BE)
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Conclusions of the geotechnical study

Shear-wave velocities from BE seem to be a good indicater of this
railway embankment's state;

Yet, BE results remain local and how to obtain them is destructive,
expensive...

=>> shear-wave velocity from (non-destructive) seismic surveys?
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=2 surface waves !
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Shear-wave velocity from seismic surveys.. —> surface waves !
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Seismic along a LGV R — > mainly guided waves... and noise!
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see detailed work-flows in O'Neill (2003) or Pasquet and Bodet (2017) ...
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see detailed work-flows in O'Neill (2003) or Pasquet and Bodet (2017) ...
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Dispersion extraction = 1D assumption and stacking...
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Dispersion extraction = 1D assumption and stacking...
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Dispersion extraction —> 1D assumption and stacking...

' P2 stacked +
P1 stacked
Mode 0
i Mode 1 7
+++++++ N S )
g
10 20 30 40 50 60 70 30
Frequency (Hz)
i 4 £
1-*# U#
P1 P3 p6 P7 P2 N
Lille
YTy T

SW probing of railway embankments

71.75m 85.15m

SU-CNRS-SNCF research project

11/19



— > lateral variations along the line
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Dispersion inve . needs strong a priori info

West Catenary pole East

Rail

~0.40 m| Ballast

~0.20m

~0.55m

layer O (sub-layer) : 10 < VSO < 750 m/s and 0.1 < HVSO < 1 m
layer 1 (capping layer) : 10 << VS1 < 7560 m/s and 0.1 < HVS1 < 1 m
layer 2 (loess) : 10 < VS2 < 750 m/s and 1 < HVS2 < 7 m
Half-space (chalk) : 10 < VS3 < 1500 m/s
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Dispersion invi n — > confirm strong contrast in the loess layer
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Dispersion inversion.. Towards quantification...
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see more details about the inversion technique in Sambridge (1999) or Wathelet (2008)...
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1rst conclusions

@ VS from Bender Elements is a good indicator of soils "quality" in the
railway embankment (Dhemaied et al., 2014)

@ Surface-wave prospecting is suggested (see also Bergamo et al.,
2016a,b)

@ Strong a priori knowledge allowed for inverting dispersion
measurements

@ VS in the loess showed a contrast correlated with the phenomenon

@ SW dispersion can be considered as a control criterion of the the
railway embankment's state on LGV (Bodet et al., 2017)

e -> Applicability on classical lines?
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and perspectives...
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