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Figure 1: Diaphragm Walls Technigue




Shadowing - définition

Paroi moulée de bonne qualité



Shadowing - définition

Exemples de shadowing



Shadowing - définition

Exemples de shadowing



Methodologie d’etude

Questions:

1. Quelle est l'origine de la pathologie (sol, bentonite, béton ...)?
2. Comment la reproduire au laboratoire?

3. Comment modéliser la pathologie

4. Quelles solutions pour |'éviter?



Shadowing — etude au laboratoire

Modele simplifié, petite échelle, pour reproduire la pathologie



Shadowing — etude au laboratoire
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Caractérisation de la bentonite a l'interface boue - sols



Shadowing — etude au laboratoire
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Figure 11: Bentonite build up on the horizontal rebars

Dépobts bentonite - armatures
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Shadowing — etude au laboratoire
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Graph 9: Flow curves of slurries contaminated by alkali salts or concrete water
Influence du béton sur le comportement rhéologique de |la bentonite - Changement

d’'un comportement rhéofluidifiant a un comportement rhéoépaississant
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Shadowing — etude au laboratoire

sands (GS)

Influence du type de sol sur la pathologie
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Shadowing — changement d’échelle
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Mise au point d’un dispositif spécifique — le béta tank
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Shadowing — changement d’échelle
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Mise au point d’un dispositif spécifique — le béta tank
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Shadowing — changement d’échelle
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Mise au point d’un dispositif spécifique — le béta tank
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Shadowing — changement d’échelle

Figure 11: Filter Cake formation at the interface of the geotextile
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Shadowing — changement d’échelle
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Figure 10: Resulting panel before (left) and after (right) planing
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Shadowing — changement d’échelle

Figure 17: Slurry deposits on rebars without exfiltration (left), with exfiltration (right)

Interactions bentonite - armatures
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Shadowing — changement d’échelle

Figure 23: Concrete spread diameters equal to 365 mm (left), 465 mm (center), and 560 mm
(right)

Etude de lI'influence de la maniabilité du béton
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A5h-CM10-35-2b- ASh-CM10-35-0,5b-  A2j-CM10-35-0,5b-
7,5-NR-MTB-NA 4,5-NR-MTB-A 7.5-NR-RN19-NA

A2j-CM10-35-2b- A2j-CM10-35-0,5b-  ASh-CM10-35-2b-  A2j-C2-40-0,5b-4,5-  ASh-C2-40-2b-7,5-
4.5-NR-MTB-A 7,5-NR-MTB-A 7.5-NR-RN19-A NR-RNI9-NA NR-MTB-NA

Corps d’épreuve avant nettoyage
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Shadowing — changement d’échelle
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Corps d’épreuve apres nettoyage
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Shadowing — modeélisation

— B0
@ L Polluted
z A Slurry
& 50 & (measured)
: :
r]
]
. &
40 € Fresh
; & Slurry
2 (measurad)
&
4
30 i £
p
4 Hershel-
r& o Bulkley
¢ maodel
20 -3 ‘
L
[+
&
0 e © o - Hersliel-
& Bulkley
v 0 el
Pﬁo@ ¢ model
0 i
0 100 200 200 400 500 600 700 300 a00 1000

ShearrateY ([s]

Figure 2: Flow curves measured for fresh slurry and polluted slurry

Modélisation des deux fluides en présence : bentonite et bentonite
polluée apres plusieurs jours de contact avec un sol



Shadowing — modeélisation

Table 2: Bingham model parameters calculated for two concrete mix consistencies

Concrete e # pl
mix
(Pa) (Pa.s)
"Good" 650 300
"Bad" 1000 60

Modélisation des deux fluides en présence : béton
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Shadowing — modeélisation
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Figure 4: 2D Geometry in COMSOL for beta tank
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Figure 5: 3D Geometry in COMSOL for beta tank

Modélisations 2D et 3D du coulage
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Shadowing — modeélisation

[Sans titre]

_ Figure 7: 3D Model's mesh
Figure 6: 2D Model's mesh

Modélisations 2D et 3D du coulage
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Shadowing — modeélisation

Case 1: Good Concrete & Fresh Slurry
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Figure 8: Flow pattern of a “good” concrete in cvﬁ'esh slurry for a cover zone of 3.3 cm

Case 2: Good Concrete & Polluted Slurry
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Frome 9: Ffov. pan‘em ofa’ good concrete in a polluted sfmm fo: a cover zone of 3.3 cm

Modélisations 2D — cas d’un bon béton
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Shadowing — modeélisation

Case 3: Bad Concrete & Fresh Slurry

1"

J11HY

t—Os t-305 t—605 t=150s t=330s t-48{Js t-600s
Case 4: Bad concrete & Polluted Slurry
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Frgure 11: Flow pattern of a “bad’ concrete in a polluted slurry for a cover zone of 3.3 cm

Modélisations 2D — cas d’un mauvais béton
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Shadowing — modeélisation

Case 4: Bad concrete & Polluted Slurry
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ngm'e 11: Flow pattern of a “bad” concrete in a po.’!med slurry for a cover zone of 3.3 cm

Case 4: Bad concrete & Polluted Slurry
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Figure 16: Flow pattern of a “bad” concrete in a polluted slurry for a cover zone of 4.5 cm

Modélisations 2D — Influence de I'enrobage 28



Shadowing — modélisation

Case 1: Good Concrete & Fresh Slurry Case 2: Good Concrete & Polluted Slurry
Beta J elescopic Telescopic
Tank ube Beta ‘L
Tank
Telescopig
tube Telescopig |
e tube
o Vertical
Il‘t;ilT
t=30s 0s t=3500s t=900s t=1000s | N
Final ele
i t=30s t=150s t=500s t=900s t = 1000s
Final concrete
surface
Case 3: Bad Concrete & Fresh Slurry Case 4: Bad concrete & Polluted Slurry

Beta

Telescopic

Telescopic
Beta
S tube
Tank S, Tank
]
Telescopig Tcl:':;i;pig
tub o~
ube |
L Vertical
Vertical c
rebar rebar
Honzontal Horzontal
rebar
t=230s t=150s t=3500s t=900s = = " ) 5 : » i
t=1000s t=30s t=150s  t=500s t=900s & 19004
il L't.)l'll.‘lt.'lc Final concrete
surface it

Modélisations 3D — écoulement vertical



Shadowing — modeélisation

Figure 27: Experimental result for good concrete & fresh slurry before (left) and after (right) cleaning Figure 28: Experimental result for good concrete & polluted slirry before tleft) and afrer (right) cleaning

Figure 30: Experimental result for bad concrete & polluted siurry before (left) and after (right) cleaning

Comparaison modélisation - expérimentation
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