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Contexte
Saint-Gilles flood, 2003

- 3 total breaches
- 3 partial breaches




On sait depuis quelques annees qu’il y a environ 8000 km de
digues de protection contre les inondations en France :

— 8700 km* au dernier recensement

— ... dont 2500 km* dans les régions Provence-Alpes-Cote
d’Azur (1890 km : 1/22) et Languedoc-Roussillon (650
km : 4/22)

... mais depuis peu de temps que :




Internal erosion : complex phenomenon which affect stability of
hydraulic works (earth dams, dykes,...) =& Failure

ERINOH 2008 ® Four types of internal erosion:

* Regressive erosion
e Contact erosion

e Suffosion

* Piping flow erosion
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Brief review...

Sherard et al. 1976:

General Arrangement for
Pinhole Test
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Brief review...

Other references :

» Hole Erosion test (Christensen & Das, 1973)

» Leakage Erosion test (Hjeldnes & Lavania, 1980)

» Drill Erosion test (Lefebvre, 1986) (Canada)

» Crack Erosion test (Sanchez & al., 1983; Maranha das Neves, 1987)
>

Surface and Internal Erosion test (Reddi, Lee & Bonala, 2000)

Constat :




Hole Erosion Device (CEMAGREF)

Pressure in

Turbidity meter

Flow in

| Flowmeter

Flow out
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Experimental results
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— Experimental results
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Wan and Fell (2002, 2004)
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results

Slot erosion test :

Sample before erosion Sample during testing Sample after erosion

Hole erosion test :

Sample after erosion Sample after erosion




Sample before erosion Sample after erosion, Sample after erosion, down
upstream side stream side

Naturel soil : Sandy silt (72% sand, 23% silts, 4% clay)




= Experimental study
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8.==3 Experimental results

» Effect of moisture content on t. and le (pd =1.4t/m3 (95% OPN))
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» Effect of dry density on t, and le (W =23.5 %)
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. W F » Effect of energy of compaction

Yq WY TC Ker Ky Ce le
(KN/ms3) (%) (Pa) (s/m) (cm3/N.s) (s/m)
Sample N* 1 17,9 15 | 6529 |1,36E-04 | 6,49E-02 | 1,18E-04 | 3,95
(Proctor)
Sample N° 2
17,2 15 28,51 2,01E-04 | 1,00E-01 | 1,75E-04 3,76
(1/4 Proctor)
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» Effect of clay content

Fell guidelines
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» Ageing effect ?

HET tests on naturel soils

Wan et Fell guidelines
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Merci de votre
attention |
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