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The corrosion process in cables Is very hard to model
because :

- It is affected by a lot of time-variant and space-dependent factors
Temperature, Wind, Humidity.

- The number of fibers in cables is huge.
- On-site measurements are costly and difficult to realize.

—> Need to gather data in a well documented data base and quantify the
performance of NDT-tools. Include existing models (Yotte et al.) in a
maintenance flow-chart.
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The fatigue process in beams is very hard to model / the structural
modelling is feasible.

Real challenges:

- Increasing the use of rail for european transport: up-dated reliability
target 7

- Inspection of cracks is difficult (see ICON / MITKI projects).
—> Need to gather data in a well documented data base.
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The corrosion process is very hard to model because :

- It is affected by a lot of time-variant and space-dependent factors
Temperature, Dissolved Oxygen, Salinity, Tide level, Suspended
materials (bio-corrosion), pollution, water flow/waves, abrasive

Sheet-pileswall .

materials.

- Only few on-site measurements are available and
not always well documented (context).
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—> Need to gather data in a well documented data base
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- to optimize inspection and repair planning with time.
Bending moment

A Loss of _ Loss of thickness
thickness With bio- with depth (20 yrs)
in the tidal corresion
area

~+ Without bio- <:|

‘corrosion
i i

—>
2 years 30 years Time

But difficult to inspect : what it seen ?

- to optimize inspection and repair planning with space.
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- Guidelines are published by the government (not rules), but too
expensive < feedback of owners

Nb and location of North

- Data are available measurcfEn®
(100 000 measurements)
- The data base is now documented m m
27 0.60 Dock at constant seawater level Norh Structure BH2\17-d & HASb
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‘ R Chemical e
8 characteristics  waamre
. " ©C) 13.3
£ 6 Type of maritime 72 195 13.7 8.1
2 Environment / owner o T 8.0
4 78 81 8.1 7.7
8.5
2 Conductivity
(mS/cm) 49.0 46.8  50.5
37.2 337 414
0 - = Salinity (g/l) 32.9 315 337
BO HA PL SE 25.4 23.9 27.7
Harbour 02 (mg/l) 8.7 6.4

11.2 8.7 69 110
N ATI—,ANTK:HAREA SM* (mg/) 9.9 47 17.7
B 8.2 3.2 15.C



d“ratiNel 6th Transnational Workshop

Nantes - Université, 7% June 2011

UNIVERSITE DE NANTES

- Vg8 S R PR N BRI XRAA A

Loi de probabilité Gamma de parametres o et B :

Aerial Zone ffffififff | A

Spray Zone T (

Tidal Zone
0.8
Low water Zone
0.6
Immersion Zone E ' Mud Zone

Immersion Zone
Tidal Zone

Mud Zone

Low Water Zone

5 10 15
Perto épalsseur (mm)
Distribution of the loss of thickness

of steel after 25 years



0 6th Transnational Worksho
d“ratINet Nantes - Université, 7% June 2011 p

UNIVERSITE DE NANTES

Coo5 = 7,0 mm
Cpig5:=.6,5 mm

5.0

—ll— Sols non remaniés (EC3-P5)

4.5 {{ —®— Eau douce (EC3-P5)

—A— Eau douce trés polluée (EC3-P5)
4.0 + —@—Eau de mer (ZL & ZS) (EC3-P5)
—X— Eau de mer (ZT & ZI) (EC3-P5)
351 Facade atlantique (Cetmef)
Facade méditerranéenne (Cetmef)

Perte d'épaisseur (mm)

Comparison with French and European Recommandations
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Error of
measurement= f(z)
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- Share Practices and data in the Atlantic area

- Provide guide-lines based on risk analysis in view to optimize the
number of measurements at each inspection time and the number of
inspections (in link with WG2)
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Corrosion rate

ESPANA ESPACIO ATLANTICO
FRANCE ESPACE ATLANTIQUE
IRELAND ATLANTIC AREA
PORTUGAL ESPACO ATLANTICO
U.K. ATLANTIC AREA




d“ratiNet 6th Transnational Workshop

Nantes - Université, 7% June 2011

- Share Practices and datadn the Atlantic area

- Provide guide-lines based on risk analysis in view to optimize the
number of measurements at each inspection time and the number of
inspections

- Provide guide-lines based on risk analysis for the maintenance
(painting) NEW : feedback is essential (if documented) :
environmental conditions during painting works / type of product ...

N_J ATLANTIC AREA .
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- Share Practices and datadn the Atlantic area

- Provide guide-lines based on risk analysis in view to optimize the
number of measurement at each inspection and the number of
Inspection

- Provide guide-lines based on'tisk analysis for the maintenance

(painting) NEW : feedback is essential (documented) : environmental
conditions during painting works / type of product ...

- Provide data base for measurement of NDT tool performance on site.
Developp the use of connex data : video-tapes before painting. NEW
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The ESSENTIAL role of end-users :

- Maintenance policy (repair during winter for touristic equipments)
- Feedack about products/protocols (complicated or not)
- Benchmark structures with real stakes.

Thank you'!

Keep in mind the injuries: 7 bridges / year in
Ireland for instance




