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Fugro réalise I'acquisition, I'analyse et le conseil liés aux
donnees de géoscience

En France, les navires Fugro spécialisés en géotechnique sont intervenus sur les projets éoliens en mer suivants:

Y

Saint Nazaire
Courseulles sur Mer
Fécamp

Saint Brieuc Acquisition Analyses Conseil
Dieppe Le Tréport

Dunkerque

Narbonnaise Sud Hérault

Golfe de Fos

Macro-zone Golfe de Gascogne Nord et Sud
Fécamp Grand Large

Bretagne Nord Ouest

Golfe du Lion Centre

YV V V V V V V V V V V V

Oléron
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I Equipe de Géo-Consultance

Caractérisation de Site Ancres pour Structures Flottantes Fondations Fixes Etudes diverses

* Interprétation des données * Etudes de faisabilité d'ancrage * Etudes d'installation * Platformes jack-up mobiles
geotEChnquES . Dimensionnement d'ancres * Pieux battus » Pénétration de Spudcan

+ Définition des unités géotechniques - DEA (drag embedded anchors) * Virbo-foncés « Interaction Spudcan-empreinte

« Sélection des paramétres de sol « Pieux d'ancrage (battus + forés-cimentés)  Forés-cimentés, Drive-Drill-Drive (DDD) * Interaction Spudcan-pieu/monopieu/pipeline
pour dimensionnement * Ancres a succion * Instrumention de Battage de Pieux (PDM) -« Interaction Pipeline-Sol (PSI)

* Spécifications relatives aux essais en * GBS (gravity-based structure) « Dimensionnement de fondations
laboratoire, y compris les essais « Solutions innovantes (helix/screw piles, . Pieux
avancés et non conventionnels dynamically embedded plate anchors)

* Monopieux

» Chaines d'amarrage - interaction sol . . .
 Caissons a succion

+ GBS (gravity-based foundations)
3 Webinaire Thématique - Géotechnique - 26 juin 2026 . _l-llﬁnn

Mudmats temporaire




Fécamp Grand Large

Sommaire

/VV'\-/\
=

o | A,
—_——
il
e

Moyens Campagne
opérationnels
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Rapports et
résultats



FGL-Fugro Zephyr

5 Webinaire Thématique - Géotechnique - 26 juin 2026

Longueur x largeur:

Tonnage brut:

Tirant d'eau max:;

Accommodations:

Derrick:

Systeme de forage:
= Compensateur de houle:

Diametre extérieur forage:

Capacité de travail:

Positionnement:

Moonpool:

Opérations Hs [m]
SQ Coring

Seadevil 20

N2

e A e e
Fa avav el

89x20m
5.328

6.6 m

50 pers
R-100, 80 t
Calvins

6 m

200 mm
600 m d'eau
Dynamique
Oui

Houle significative] Vent max Courant max

[m/s] [kts]

15 2.0



Systeme “Geobor”

Diametre carottage: 146 mm

Diametre carotte: 100 mm
* Longueur carotte: 1.5 m
» Opérable en combinaison avec:

o Pénétrometre statique CPT WISON®
= Coursede 1.5 m CPT
= Poussée max: 9 tonnes

o Echantillonneur par tube poussé — 1 m de longueur

6 Webinaire Thématique - Géotechnique - 26 juin 2026



FGL-Laboratoire d'analyse des sols a bord

7 Webinaire Thématique - Géotechnique - 26 juin 2026



FGL-Campagne

Planning

* Phase 1
o Mobilisation: Port de Den Helder (Pays-Bas) — 13 juin 2025
o Campagne: 15 juin au 15 juillet 2025 -
o Démobilisation: Port du Havre — 16 juillet 2025 :

* Phase 2 :
o Mobilisation: Port du Havre — 27 aolt 2025
o Campagne: 27 ao(t au 30 octobre 2025 e
o Démobilisation: Port de Scheveningen (Pays-Bas) — 1er - :

novembre 2025 i | FoLowrand ~0-  Phase ||

Type de Test Nombre de Localisations | Pénétration ) ;
(Fond de trou) Localisations retestées cible et i\ i o g

FGL-OWF j"auoz-a

Profondeur d’eau
e 32a47 mLAT

Forage composite

14 6 i } A O FGL-OWF-BHD4 / — =
(CPT/WIP-RQ) L it ¢ / '
1= FGL-OWF-BH15-a | FGL-OWF-BHO1 _‘;___ | N i
60 m \ 6 FGLOWF.8H1S - FGL-OWF-BHD3 0!
Forage carotté \ /
g - 2 .". FGL-OWF-BH24 ’!
(RC) \ | | FGLOWE-BH08 /
",‘\ FGL-OWF-BH13 6 R L ' foLowrsHzta ¥ FGL-OWF-BH08-2 ’;’(
. By FGL-OWF-BH23-a e
— . \ -_“‘.‘.—
- Unlquement RC | FGL-owF-BHv}ia | FGL-OWF-BH14 e -
i 0 ; FOLLOWF-BHI =" ; "0 =z
\\ FGL-OWF-BH14-b - "‘_,”' .::.'.'«.‘;:: l:"-':::
| wie | regon | R roche e e N
g FeLowE gHovs™ S i
Quantité [-] 197 293 269 -
Récupération moyenne [%] 63 69 88
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FGL-Qualite, sante, securite et environnement

Statistiques QHSSE
Nombre de HOC déposées 91
Near Miss/accident/rapport d'incidents 7 NSTORCAL PRORLE | FoasozEPim | & | %6
NORTHSTAR™ DASHBOARD ~ PAST CONDITIONS ~ PRESENT CONDITIONS ~ PLANNING  SYSTEM
Contraintes Météo-océan oo oo E e i e R
~405h de standby météo principalement en |
" % 2 .
Phase 2 (fin aout a fin septembre) A1 N - m N & . 1
\ - T | Al
Tres bonne performance du Seadevil dans le courant: fow ALl gl ﬂJL | A Al —n id 'y
ber - . TATAY Hlll\lgfe’“\\.HIE\IN\M_\MZ\
=> Augmentation de la valeur limite de travall 11\ { THTRIRTRVETRVETRTRTAYWAVLY,
L U J U L’ AN YT Y
I ] { Il| y‘ l‘ "r' L} Rf L} IJ
contraintes enVironnementaIes il KOGEZN  OOctBNN WORERN  BIGHEIEE MO0 (90aN  BOsBZ@M N0 04BN Adennm ||-0d-‘ﬁ|3|t- GOLBNN  aden e 303000

Aucun MMO (Marine Mammal Observer) requis a bord par les autorités

Autres usages

Liaison avec la péche assurée en mer par le personnel francophone a bord - communication a terre coordonnée par la DREAL Normandie
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FGL-Ground Model 3D Préeliminaire

= Ground Model réalisé en amont de la campagne
= Anticipation des forages et coupes
—> Améliorer les procédures de communications et de tests en mer

10  Webinaire Thématique - Géotechnique - 26 juin 2026




FGL-Ground Model 3D Préliminaire

Carte géologique

Modeéle 3D préliminaire

Geological Cross-section

x:27518] i 2R29E0 290219 ¥ 297575 1 304553
¥ 3340652 ' BEAT4R2 ¥ BE4E02 ¥i BERZI4L i GE5604L

! | ! 0
] ]
. , B

oy o
Mgy gy -CLgg

1

i

1

i
b

i

L 100

== -150
Scale: 1:130,000
Vrical cragguralion: 20s
Om 10000m
| s =, e |
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FGL-Récupération — Forage (roche)

12

Données
» 269 RCs (rock core), échantillonnés dans 21 forages

Géologie

+ Crétacé supérieur: Craie

* Eocene: Calcaire

* Pleistocene : Sable / Gravier

Récupération

* Minimum = 67 % ; Maximum = 98 % ; Moyenne = 88 %

¢ 75 % des échantillons ont un Total Core Recovery (TCR)
supérieur a 75 %

Count of TCR [%] Format

Total

80.00%
70.00%
60.00%
50.00%
40.00%
30.00%
20.00%
10.00% .
0.00% — L

0-25 25-50 50-75 75-100

m Total

CLASSETCR -

Webinaire Thématique - Géotechnique - 26 juin 2026

Penetration vs Recovery (Rock)
5500
5000

4500

4000
3500
— 3000
£
12
= 2500
2000
1500
1000
500
0

=]

o 02 o> o ol \d o A <l ok o o N
o * o & \N* * “\\% * Qﬁ * \N? ¥ S o S *° Qﬁ & \N‘( #* \N* * \]4? & @9 & o o
o

@ g @@ @ @ g0 WO

W Total RC Penetration [cm) Total RC Recovery [cm]

Percentage of Recovery (Rock)

100.0

[%]

40.0

20.0

o

Average = 87.9%



FGL-Récupération — Forage (sol)

Données Penetration vs Recovery
» 293 RCs, échantillonnés dans 21 forages
Récupération oo
¢ Minimum = 10 % ; Maximum = 100 % ; Moyenne = 69 % 5500
* 59 % des échantillons ont un Total Core Recovery (TCR) o
supérieur a 75 % o0

Count of TCR [%] Format 1500

Total y I [ I I . I

Q, “ 2 o2 [ >

70.00% ‘“Y o\“‘(( %V‘ %\»\Q e o« o )6 g \2”\}\ o\“"(‘ w® Q @@0 e g\e T o« o ?»Y\ 0\‘“ ot - @»\NQ %\A\ e x> e ‘ay\& \N‘ = g Y»\* sN‘ ‘a\’* ey \s
N 0 N %2 O Qv O 2
@@ @0 @ @7 (@7 @ P @Y @ @ @ 0F o @° @ @ 3©

60.00%
50 m% W Total RC Penetration [cm] Total RC Recovery [cm]
40.00%

a,
30.00% u Total Percentage of Recovery

[%]

=3

o
S}

20.00% 1000
Average = 68.5%
10.00% -
0.00% - #00
0-25 25-50 50-75 700 . ________®2r_ B ®B__________B B B_____
CLASSETCR ~ 600
40.0 | |
2
0.0 I
& s RNy &
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FGL-Récupération — Echantillonnage (sol)

Données
* 197 WIPs, échantillonnés dans 18 forages

Récupération
* Minimum = 15 % ; Maximum = 90 % ; Moyenne = 63 %

Penetration vs Recovery (WIP)

1500
Percentage of Recovery (WIP)
100.0
Average =63 % 1000
80.0
E
s
e ettt e e e e el o Bt
500
=
40.0
200 o - I - I - [ | I I l
S -2 ¥ ) 31 d 2 2 LS 2 & N} ) > 1 > B 2
o8 0 o o o N @ o o o ! A o O N N ! 3
W5 B 0 @ @ o o @ o o o e e @
30 o © 40 2O \ O 0‘5‘ 0QA O 10 20 «O\N 2O \ O 3O O O 0\N
00 O g @ G © G e ey @ @ @ & @ @ @ @ @ e
e &\@1’?’ e & w,%\ﬂ“ wﬁv\‘ﬂ e 8 0 wg\\“’ «?’9& R Qﬁy\x“" ‘«R,\ﬂ" wﬁ\ﬂ"’ «4‘ P \“%5‘(0:5 \q{(_;,\ﬂ“ &
Jo N o o 0 o S Nl o o o o O o 0 o g
e . o ey res & ey ‘Gvo ((evo @ I (@ Y(,\D % 1% <@ oY o ((GVO u Total W Penetration [cm] Total W Recovery [cm]
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FGL-Log de discontinuité

Attributs
Type
Espacement
Etat
Pendage
Rugosité
Ouverture
Remplissage

O

O O O 0O O O

Exemple d'inventaire des discontinuités

Intact Sample

aalasaol

"o
|

Sampla  : | __-:
oonie 49,0046
R

120 130

AP IR (RSP BTNy |

{ e

Core Bun Depth | Depth |Type|State| Dip Roughnes: Apertur| Infilling Remarks | Description Spaci |Spacing Term
Interm _|Small ng
RC33 4519 4519 | FR | DI 0 290 |Mediurn
RC39 45,26 45,28 B |[MAT[ 15 u sm T N 80 |Close
RC33 45.35 4535 | FR | Ol 0 80 |Close
RC39 4542 4542 | FR | Ol 0 70 |Close
RC34 45.42 45,50 Wl Ol ] 0 |Extrernely Close
RC33 4550 4550 | FR | Ol 1] 0 |Extrernely Close
RT3 45.55 4655 | FR | Ol ] 80 |Wery Close
RC39 45,66 4566 | FR | Ol 0 160 |Close
RT3 45.80 46580 | FR | Ol ] 140 |Close
RC39 45.94 45584 | FR | Ol 0 140 |Close
RC33 4E.05 4605 | FR | Ol 0 10 |Close
RC33 4615 4615 | FR | DI 0 100 |Close
RC33 46.15 46.20 il ol 1] 0 |Extremnely Cloze
RC39 46.20 46.20 FR o] 0 0 [Extrernely Close
RC39 46.28 46,30 B |[MAT[ D u sm T N 90 |Close
RC33 46.42 4642 | FR | Ol 0 220 |Medium
15  Webinaire Thématique - Géotechnique - 26 juin 2026

Analysis Strata ID ETOm To e o : Number : Spacing [mm]
Y Discon. |Mat.Open Min Mode [Mode - term
Synthesis ALL 4.50 58,22 5372 470 469 5 0 Extremely Close
Spacing g |Dip # Foughnezz | interim. . Max Average |Average - term
Extrernely Closq 23 |0 239 Planar B 2910 o ——
Wery Close 21 |5 0 LIndulating 44 s B T
Cloze 137 |0 0 Stepped 7 Mode [ Average
PelediLrm I ] Foughnesz | small ? N ,
Wide B o 0 rnugh T Extremely Close / Close
Wery Wide 1 |25 1] srnooth 29
Tupe # [z0 3 ztriated I .o . . "
Bedding A ES T |Bperture ] Statistiques des discontinuités
Cleavage 0 |40 0 Wery Tight 37
Fauit 0 |45 2 Tight 14
Incipient 1 |50 I Fartly Clpen 5
Induced 325 |55 0 Open 1
Jaint E |0 5 od. Wide 1]
For intact 43 |E5 I Wide 1]
Ia recovery 0 |70 I] Wery Wide 0
State g |7 0 E xtrern. 'Wig I
Iatural G0 |80 2 Irfilling #
Drilling induceg 367 &85 I] es B
a0 I [T i —l-u GROD
|S¥ max 80 walue sbove are not conzidered For zpacing



FGL-Log Géotechnique — BH18 (craie) C

/

w [%] 7 [kN/m?] s, [kPa] D, (%] 0'° UCS [MPa] ly(s0) [MPa]

In Situ Graphic TCR SCR RQD 0 15 30 45 60 8 13 18 23 280 500 1000 15002000 30 60 9 120 0 20 40 60 O 5 10 0 3 6

Sample Test Log Strata Description [%] (%] [%]

40 RC14 [oooooq From 38.00 m to 43.50 m - extremely weak to very weak 87 | 40 | 40

oo oaa] high density white (2.5Y 8/1) CHALK with very closely to

[o-0-0004 closely spaced thin lamina of marl (CIRIA A2 to A3) ]
[oooood ~ L . 100 | 63 | 47

RC15 o004 - Flint are nodular small to medium

, ' o el / , . .y
Méthode d'acquisition, récupération et condition de 2 0S255] pedding fractures are medium occasionally very closely to [ 100 | 67 | 25
555 widely spaced (30/326/1235) subhorizontal rarely 15 to 30

RC16 [o-00004 degree inclined undulating occasionally planar rarely stepped

réc u pé ratl O n lo-0-00-04 rough to smooth clean rarely infilled with marl

665554 From 40.80 m to 41.15 m - extremely weak

looo004
44 [o00-004 From 43.50 m to 48.90 m - structureless CHALK

. RC17 lo-o-0-004 . . N
° LO 9 g ra p h | q ue lo-o-o-004 composed of white (N 8.5/) slightly gravelly slightly sandy x o

000004 SILT. Gravel is very weak low density (CIRIA Dm) 100 27 | 19

=)

100 7 | 0 -

» Description synthétique des unités res || [EEERS .

46 BeSeacea]
TTEEE 100 0 | O

* Graphique de la masse volumique en fonction de la Rao || [EEEES

X x X

48 ko

profondeur

90 | 43 | 33

CPT20 CPT19

00004 From 48.50 m to 48.90 m - becomes slightly sandy sty & | | ({__________ ________ I\l e e e
000004 GRAVEL. Clasts are very weak to weak low density white (N X o
0000048 5/) angular and subangular fine to coarse (CIRIA Dc) ‘B 50 | 50 | 50

RC21 o000 1) L A e T Y e T Y
From 48.90 m to 53.70 m - very weak low to medium X o

density white (N 8.5/) CHALK (CIRIA B2 to B4) 100 | 100 | 90
“ - aced subhor

- wi y closely

greenish grey (5GY 5/1) thin laminae of marls, randomly

oriented light greenish grey (5GY 7/1) to greenish grey (5GY 83 | 83|83

6/1) coarse gravel-size burrows and fine gravel-size lenses

of greenish grey (5GY 5/1) marly chalk

» Classification en (%)

RC22

aced subhori

o Densité relative du sable

Depth Below Seafloor [m]
o
3

o Limites d'Atterberg (Plasticité) 2| flre2s

Bedding fractures are very closely to widely spaced 77 |37 | 37
(30/262/845) subhorizontal undulating smooth rarely rough 9X X
partly open rarely open to moderately wide infilled with silt

From 49.20 m to 49.40 m - non intact
>0-0-0-04
00004 At 49.36 m - 52.50 m, 52.68 m - small to medium tabular -

00004 I
>o00004 flint - —§
5-0-0-0-04f zo=

00004 At 49.50 m - 49.69 m, 51.60 m - small to large nodular EEE

[ flint

i

000004\From 49.57 m to 49.69 m - non intact
RC25 6606004

29522 AL 51.60 m - a small sheet flint X o
* UCS et Is50 (roche) [ ;

o Teneur en eau acaa

+ Résistance au cisaillement non drainée (argile et silt)

CPT22 CPT21

* Angle de frottement interne 5

o-0-0004From 51.62 m to 52.35 m - non intact

0-0-0-004\From 53.00 m to 53.20 m - non intact

09533 From 53.70 m to 61.50 m - structureless CHALK composed
000004 of white (N 8.5/) slightly gravelly SILT. Clasts are very weak
000004 to weak low density white (N 8.5/) angular and subangular X o
o-0-0-0-04 fine to coarse. Matrix is white (N 8.5/) (CIRIA Dm)
000004 X N x o
000004 At 56.00 m - and 56.30 m - a medium nodular flint

60 0-0-0-00{

v
3
H

CPT24 CPT23

W12

RC26

GEOTECHNICAL LOG Sample Details: Water Content (w): Unit weight () : Undrained Shear Strength Tests (s ) : Relative density (D)) : L i Comp i gth (UCS) :
w Wison Push Sampler (WIP) X Water Content Unit weight from volume mass calculation w  Pocket penetrometer — Relative density from CPT: Ky=0.5 X UCS
Soil profile interpreted from details recorded in RC Rock Coring Sample @ Liquid Limit Unit weight from Moisture Content A Torvane - - - Relative density from CPT: K,=1.0
the following boreholes: Y | Disturbed/Undisturbed Sample O _ Plastic Limit DryUUnlt weight @®  UU-triaxial
=
[ ]
-]

Point Load Index Strength (I, ) :
X Igspaxial

Friction angle (¢) : O |gspdiametral

— Derived from CPT (Mayne, 2007) & I pjirregular lump

& CD triaxial

@ DS-Shear box

" G@ Plasticity index
FGL-OWF-BH18 Core Details: =1 ] CAU  Slashed symbols refer to
TCR Total Core Recovery [ ] CIU  tests on remoulded soil
SCR  Solid Core Recovery o OED DSS DSS
RQD  Rock Quality Designation @ Dss — Unit weight from CPT — s, from CPT: Nj= 15
In Situ test Details: ---s, from CPT: N, .= 20
CPT___Cone penetration test v *

cw
OED

NOmRDODXOX

Project Title : Fecamp Grand Large Geotechnical Investigation Location Easting i Northing [m] _Water depth [m! Da Vessel Comments

. . a . s . PR ite
16 Webinaire Thématique - Géotechnique - 26 juin 202¢ Coordinate tystem - WGS 84 / UTM zon 31N — FGL-OWF-BH18 2924908 55495802 4148 22-Jun-2025 - 26-Jun-2025 Fugro Zephyr

Water Depth Method: CTD Probe
F255271-REP-001 | Measured and Derived Geotechnical Parameters and Final Results -I'-unnn

Plate 2.46 .
V\}ater depths are relative to Chart Datum LAT
Water depths are considered sufficiently accurate for use but should not be used in isolation for desian purposes




PTO4

From 5.00 m to 20,00 m - structureless CHALE composed
of white (M 8.5/) sandy SILT. Clasts are extremaly weak to
weak low to medium density white (N 8.5/} subrounded and
subangular to angular fine to coarse. Matrix is white (2.5Y
8/1) (CIRIA D)

RCO2

RC21
RC22

RC23

11 Wrcas

From 20.00 m to 28.00 m - structureless CHALK composed of
white (M 8.5/) slightly gravelly slightly sandy SILT. Gravel is very
weak to weak low to medium density white (N 8.5/ subrounded to
subangular and angular (CIRIA Dm}

From 30,00 m to 5000 m - structureless CHALK

composed of white (M 8.5/ slightly gravelly slightly sandy
SILT. Clasts are extremely weak low density subangular to
subrounded fine to medium. Flints are closely to medium
spaced very small special to large and nodular (CIRIA Dm)

[From 57.50 m to 60.50 m - weak high to very high density '

g white (N 8.5/) CHALK with extremely closely to closely !

spaced thin laminae to thin beds of light greenish grey
(10GY 7/1) medium strong marly chalk and chalky marl with
occasional fine to medium gravel-size pockets of white (N

9.5/) chalk (CIRIA A1)

split Sample

~FoLGIMEWN

o
L

P | a0 2990] ] FEI.—I]HF_—BH!‘La I

o DBEC e RC23
s FGL GI MEMN e 0 31.00-32.50 §

w T ey ——
(] o




FGL-Log Géotechnique — BH23 (sol)

Méthode d'acquisition, récupération et condition de
récupération

Log graphique

Description synthétique des unités

Graphique de la masse volumique en fonction de la
profondeur

Classification en (%)

o Densité relative du sable

Depth Below Seafloor [m]

o Limites d'Atterberg (Plasticité)

o Teneur en eau
Résistance au cisaillement non drainée (argile et silt)
Angle de frottement interne
UCS et Is50 (roche)

18  Webinaire Thématique - Géotechnique - 26 juin 2026

=)

)

/

w [%] 7 kN/m?] s, [kPa] D, [%] 9'[°] UCS [MPa] 550 [MPa]
In Situ Graphic TCR SCR RQD 0 15 30 45 60 8 13 18 23 280 500 1000 15002000 O 30 60 9 120 0 20 40 60 0 5 10 0 3 6
Sample Test Log Strata Description %] [%] [%]
_ From 0.00 m to 1.95 m - medium to very dense light grey (10YR
o 7/1) silty fine SAND with occasional subangular fine to coarse
5 gravels of various lithologies
From 1.50 m to 1.65 m - very silty
RCO1 bl x o
X X
wo1 ||| fo--JFrom195mto250m-norecovery 4 ESS _______________________ 9 _______________________________________________________________________________
o~
RCOT (A | 2 27726] slightly clayey fine to medium SAND. Gravel is subangularto. i 2° | | | [-77773¢cnosssoooon|booootiooientooon  borror s s s~
RCO2 o] rounded fine to coarse of various lithologies | | | [T T T T [ pr T p e e
- with frequent fine to medium gravel-size pockets of black 1l o
RCO2 |(10YR 2/1) organic matter |
RCO3 'Fr 0 o re
RCO3 | | | p - o 0
HRco4 o | B From 4.50 m to 4.82 m - very dense SAND S ™ N A N PSR SUS A A | A U | SR R | SR I S | SRS —— | S
5 Fr [ T N tutetteietetelloietetetcheieietet fietetetcieieietetelieietetulleietet I fieietetshieietetsheieieteteflietel I Hetetetetleietetlietetsheiuiuiel I Hieietettlieietetetuiete f Heleieietiets -
From 5.50 m to 5.95 m - dark greyish brown (10YR 4/2) slightly
W02 silty fine to mediumSAND @ 1| [T T X ptrttt O g T [T T p e - -
RCO4 % - with extremely closely to very closely spaced thinto thick M =~ | | [F-X------romomoo b Qe e R -
RCO5 / -[\laminae of black (2.5Y 2.5/1) organic matter
3 [ From 5.95m to .95 m - extremely high strength grey (10YR 6/1] 10 K
E [ slightly sandy silty CLAY S
2’| From 7.25 m to 7.50 m - dense to very dense clayey SAND 85 T
| From 8.00 m to 8.90 m - with pervasive reddish brown (2.5YR x
o3 { 3/3) iron oxide staining 35 x x S0
[ From 9.10 m to 9.95 m - high to very high strength grey (10YR %K XX %O oy ®
W04 -] 6/1) and red (2.5YR 5/8) mottled clayey SILT 85 ¥ % 8 v -
RCOS [From 9.95 m to 12.45 m - extremely high strength grey (10YR | b L e
5/1) slightly sandy clayey SILT Y
3 - with frequent medium sand-size to medium gravel-size [ | | | [T T T T [T T T P e e e [T T T T T T T T T T T T [T [T
5 | pockets of black (2.5Y 2.5/1) organic matter
Wos [ From 11.00 m to 11.30 m - sandy clayey %
- From 12.00 m to 12.45 m - extremely high strength grey (10YR X X v
RCO6 “| 5/1) slightly sandy CLAY with extremely closely spaced thin X )90 v
"+ laminae of silt 65
RCO7 From 12.45m to 16.00 m - very dense grey (10YR5/1) fine @ | | | Focft oo e el B 1 e I I
g -]sanp 20
reos 1| £ From 13.00 m to 13.20 m - with occasional medium to coarse X X ° T T
o +] gravel-size pockets of dark greyish brown (10YR 4/2) clay
W06 -] From 14.05 m to 14.50 m - silty 85
RCO9 From 14.05 m to 16.00 m - with closely spaced thin laminae of X X 0 °
~] black (2.5Y 2.5/1) organic matter x X O
From 15.25 m to 16.00 m - with extremely closely to closely 100 < x o
RC10 spaced thick laminae of dark grey (10YR 4/1) fine sand x
5 -JFrom 1600 m to 1925 m - very dense dark grey (10YR 4/1) fine W | | || ______~ oS § D A | BN N | B I | | D | B
M| & to medium SAND 40 B =
RCM o -1 - with extremely closely to very closely spaced thin to thick X X @
~{laminae of very dark grey (10YR 3/1) clay 80
RC12 *] From 17.60 m to 17.80 m - slightly gravelly silty X X » Ps
o 'From 19.25 m to 21.00 m - high to very high strength very dark X X @
5t E “Jiarey (10vR 3/1) cLay o 60 —_— —_
RC13 ||| G 21~ with extremely closely to very closely spaced thin to thick | X X @
! ‘ X X ®
- laminae of grey (10YR 5/1) silt
<2222 }- with occasional coarse sand-size to medium gravel-size 100 % x
V, pockets of grey (10YR 5/1) finesand & | [ |[" """ )§<’ ATt T R ’l'o' """ et aettelaietetuied i Sttt I il et aeietuiel I Sheetuiaiuiuieted i Sttt
RC14
/| From 19.85 m to 20.00 m - slightly sandy -
GEOTECHNICAL LOG Sample Details: Water Content (w): Unit weight () : Undrained Shear Strength Tests (s,) : Relative density (D) : L C gth (UCS)
W Wison Push Sampler (WIP) X Water Content X Unit weight from volume mass calculation w  Pocket penetrometer — Relative density from CPT: K,=0.5 X UCS
Soil profile interpreted from details recorded in RC Rock Coring Sample ® Liquid Limit O Unit weight from Moisture Content A Torvane - - - Relative density from CPT: K,=1.0 .
the following boreholes: V] | Disturbed/Undisturbed Sample g. E::zi:‘git”?r:‘dex é g}r\yUUmt weight ®  UU-triaxial Pomlt Loa§ Ilndex Strength (5, :
FGL-OWF-BH23 Core Details: = 4 a U @ CAU  Slashed symbols referto  pyiction angle (9 : x ,“SO’ZT:NM
FGL-OWF-BH23-a TCR  Total Core Recovery QU o OED m ClU  tests on remoulded soil ange (9]¢ 50
SCR  Solid Core Recovery o OED @ DSS @ DSS — Denv.ed .from CPT (Mayne, 2007) & I sgjirregular lump
RQD  Rock Quality Designation @ Dss — Unit weight from CPT — s, from CPT: Ny= 15 & CD triaxial
In Situ test Details: - - s, from CPT: N,= 20 ®  DS-Shear box
Cone penetration test Y
Project Title : Fecamp Grand Large Geotechnical Investigation F 8H23 E] N'[] Wateh [m] 180 2029 0ct-2025 v Veel h Comments
Coordinate system  :WGS 84 / UTM zone 31N — FGL-OWF ; g - -Oct-2025 - 19-Oct- ugro Zephyr
— FGL-OWF-BH23-a 277075.7 5542984.4 47.19 22-Oct-2025 - 22-Oct-2025 Fugro Zephyr

Water Depth Method: CTD Probe
F255271-REP-001 | Measured and Derived Geotechnical Parameters and Final Results

Plate 2.52
\/\;ater dseplhs are relative to Chart Datum LAT
Water depths are considered sufficiently accurate for

use but should not be used in isolation for design purposes

-limnn




GL-Description échantillons - sol

= V . :-: From 0.00 m to 3.50 m - medium to very dense very dark

= DR y greyish olive (10Y 3/2) gravelly glauconitic fine to coarse

~ [l-l-l- 35| SAND with frequent coarse sand-size to medium

- ... gravel-size shell fragments. Gravel is subangular to
wo1 T T Tl subrounded fine to medium of various lithologies
W02 From 5.00 m to 8.05 m - dense to very dense greenish
grey (10GY 5/1) clayey glauconitic calcareous fine to medium

o SAND with frequent fine gravel-size foraminifera and

= frequent medium sand-size to fine gravel-size shells and

U shell fragments
LASND
W03 T ’| F iah
RCO3 1| from 7.00m to ?..45 m - very weak to strong slightly

AP weathered greenish grey (10GY 5/1) arenaceous

RCNA [ 22 Z] LIMESTONE
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»

Split Core

P— ermw255271 to-Fﬂ'.'___ WF"Bsz
e DGEC sonve RG02
. FGL GI MEMN | 0w 250-3.50

n an
L

m il
I

E——— .. 200211 FGL-0WF-BH22
‘ i __& Client DGEG sample wnz
" FELOIMENN 500

100
ad

f 1 I T T
0cm "0 70 30
1 I | S

o

DGEC
FLGI MEMN

Sample ﬂcus
Depth [m] 7-00'8-"0
o 134 - L

‘5 Cllent
Site
o =

] L |
™




FGL-Log CPT — BHO1

Craie parametres In-Situ mesurés

g [MPa] uz [MPa) 4 [MPa) —— g [MPa) Ry (%] ———— R (%]
0 5 10 15 20 25 30 35 40 45 50 55 &l B4 10 75 an a5 -1 a 1 2 3 1] 10 20 Eli] 40 50 B0 1w ao 1} 2 4 [} 8
Log 125 280 375 500 625 TS0 BTS 1.000 125 1250 1.375 1500 1625 1.7S0 1875 20002125 aa o 28 50 .15 100 125 150 175 200 10 -5 il T ]
f. [MPa) Peak g, Peak uy f [MPa] Peak g, B[+

PTo

= g;

0 l%:zgz_:: "‘%:_ —-%_;—_-— IE 0

2 2
e — — - =TT T
3 {8 T==r e ] {," g
& —_— —] = - =1 3
u, e [ 3 _ e = v}
_ — — — » m
L e =t —— 14— —
E = N — = E
4 4

Craie parametres In-Situ dérivés

Q-] Fr[%] Iel-] ¥ [kN/m?) 5 [kPal 0, [%]
10" 10! 104 104 10t 10 1] 2 4 B a 1 2 3 4 10 15 20 25 1] 100 200 300 400 500 800 700 800 1] 20 40 60 80 100 120
T Qe Isar [-] T s kP Pesks, —~ D:[%]
] -E THI =i ? {_-.-ﬂ_ s e — g a
g ! =11 =
| - (]
11 ° =] r i. | —= 1
i
2 4 : 2
= -
I - 0 R —
" 3
3 1 ar3 s ‘{‘.?E ] —| E 3
& i x| . ; 17 | E
4 1% T I Y oa
|
] 1
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FGL-Programme d’essais de laboratoire

Conductivité Thermique

Test de détection de bactérie sulphato-réductrice (SRB) - Offshore

Classification

Chimiques

Triaxial

Consolidation

Rocher
Craie

Densité, plasticité, granulométrie, MinMax*

Teneurs en sulphate, chloride, carbonate, matiére organique, pH...

UU Triaxial + UU rem
ClU

CiD

Oedometre IL

Oedometre CRS

Densité

Porosité

Cerchar Abrasivity
UCS Type 1

UCS Type 2

Point Load Test

Brazilian Tensile Test

Résistance en cisaillement de l'argile Su / Sensibilité de I'argile

Résistance en cisaillement de I'argile Su sous condition non drainée

Cohésion et angle de frottement interne du sable

Preconsolidation pressure (p‘c)
Overconsolidated ratio (OCR)
Swelling index (Cs)
Recompression index (Cr)

Densité de la roche
Porosité de la roche
Abrasivité de |la roche vis-a-vis des outils (installation)
Résistance de la roche en compression simple

Module de Young

Corrélation entre 1s50 et UCS

Résistance en traction indirecte

ASTM D5334-22 (ASTM International, 2022)

ISO 17892:2015 (ISO, 2015)
*Méthode JIP (NGI)

BS 1377-3: 2018 (BSI, 2021)
ISO 17892-9:2018 (ISO, 2018)
ISO 17892-9:2018 (ISO, 2018)

ISO 17892-9:2018 (ISO, 2018a)
ISO 17892-5:2017 (ISO, 2017)

ASTM D4186/D4186M-20e1 (ASTM International, 2020)

BS 1377-2:1990 (BSI, 1990)

ISRM 2007-2014 (Ulusay, 2015)

ISRM 1974-2006 (Ulusay & Hudson, 2007)

ISRM 1974-2006 (Ulusay & Hudson, 2007)

ISRM 2007-2014 (Ulusay, 2015)



Bretagne Nord Ouest

Sommaire

/VV'\-/\
=
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e

Moyens Campagne
opérationnels
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Rapports et
résultats



BNO-Fugro Zephyr
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" Longueur x largeur:

Tonnage brut:

Tirant d’eau max:

Accommodations:

Derrick:

Systeme de forage:
= Compensateur de houle:

Diametre extérieur forage:

Capacité de travail:

Positionnement:

Moonpool:

Opérations Hs [m]
SQ Coring

Seadevil 20

N2

e A e e
Fa avav el

89x20m
5.328

6.6 M

50 pers
R-100, 80 t
Calvins

6 m

200 mm
600 m d'eau
Dynamique
Oui

Houle significative] Vent max Courant max

[m/s] [kts]

15 2.0
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Systeme “Geobor”

Diametre carottage: 146 mm

Diametre carotte: 100 mm

Longueur carotte: 1.5 m
Opérable en combinaison avec:

o Pénétrometre statique CPT WISON®
Course de 1.5 m CPT

Poussée max: 9 tonnes

o Echantillonneur par tube poussé — 1 m de longueur

W e S5 Froject na ! FZﬁEZ?E BND_HWF‘B“II
‘% “ Client : BEEB Sampla Hl:‘q
« BNO0GINAMO e 16.80~18.3
fire— M :ru i 3 dan l.l'l & 1] IB:I "il] Fuid : I:!I:I 14.ﬂ 1H;
oA .x (o 7 0 "
B b el | | [ v/ = % E

(i Ik = -_._-_]1!'_ A | &
‘F.IGRD



BNO-Laboratoire d'analyse des sols a bord
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BNO-Campagne

Planning

*  Mobilisation: Port de Brest — 12 aolt 2025

« Campagne: 13 au 25 aolt 2025

*  Démobilisation: Port du Havre — 26 aolt 2025

Type de Test Nombre de | Localisations | Pénétration
(Fond de trou) Localisations retestées cible

Forage composite
(CPT/WIP-RC) 20 m

Forage carotté (WIP/RC) - 1*

* = Uniquement RC

I T

Quantité [-] 17 209

Récupération moyenne [%] 62 81

Profondeur d’eau
e 80a90m LAT
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BMO-OWF - BHO3

BNO-OWE-BHO3-a

BNO-DWE-BH 15

.IN{" OWF-BHO1
.ENC‘ OWF BHOZ
.Emo OWF BH13
BMND-OWE-BHIZ a2
BNO-DOWF-BH12
.awo GWE-BH1T
‘u NO-OWF-BH11
BNO: OWF-BHO4
() .ENU-L‘W} -BHO7

BNO-OWF-BH19

BNO-OWEF-BHI0

BNO-COWE-BHOE

[ ] pGEC BNO Study Area 350 km?
Type of borehole

. Rotary borehale drillng and sampling

. Rotary borehaole drilling, sampling and testing




BNO-Qualite, santé, sécurité et environnement

Statistiques QHSSE
N S
Nombre de HOC déposées 14
Near Miss/accident/rapport d'incidents 1 (= qualité)

Contraintes Météo-océan
~4h de standby météo

Contraintes environnementales
Présence de MMO (Marine Mammal Observer) + PAM (Passive Acoustic Monitoring) conformément aux prescriptions des autorités
- 17 observations simultanées (périmetre de 500 m) induisant un arrét de 20 min

Autres usages

Présence de FLO a bord (Fisheries Liaison Officer) — Tres bonne coordination
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mO-Conditions du terrain

= Conditions du terrain selon les données du BRGM
* Anticipation des forages et coupes

Long Section B

o e g g an o o

P S o - B P ke o

200 —
x: 440451 x: 435127 x 429917 X2 425486 x; 419752 x: 414756
y: 5427010 y: 5425156 y: 5422179 y: 5418855 y: 5417124 y: 5415691

.&G:MWMMWMHW(MWMJ
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BNO-Récupeération — Forage

(roche/sol)

Données
« 209 RCs (rock core), échantillonnés dans 15 forages

Géologie
e G@Graviers: Premiers 1a3m

* Calcarénite (Eocene): trés peu a modérément désagrégée, partiellement altérée

Récupération
* Minimum = 67 % ; Maximum = 100% ; Moyenne = 81 %

* 68 % des échantillons ont un Total Core Recovery (TCR) supérieur a 75 %

Count of TCR [%]
80%
70%
60%
50%
40%
30%
20% 16%
10% o 8% .
| ]
0-25 25-50 50-75
TCR [%]
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68%

75-100

Penetration vs Recovery

4
X

S 4 & & & SN
& &"’ R & Q)Q\\:L & & &

2500

Max = 21.2 m penetration

2000

1500
1000

| |
0

> S
&

[em]

o
o

M Penetration M Recovery

* Bump overs - limited penetration

Percentage of Recovery
100
Average =81 %
90
PP NSy PRgpEppy G - IgpepRpe . e S R
70

60

50

[%]

40
30
20

10

BHO1 BHO2 BHO3 BHO3a* BHO04 BHO7 BHO08 BH10 BH11 BH12 BH12a* BH13 BH15 BH17 BH19

* Bump overs - limited penetration



BNO-Log de discontinuités

*  Attributs woie s FLOOLTG BNO-0WF-BHO0Z
© Type e DGEC e RCI8

© Espacement «  BNO GI NAMO e 18.70-15.00
O Etat : ; :
© Pendage
. 7
© Rugosité
©  Quverture
o Remplissage \
. . Mumber ing [mm]
. . . . o Analysis Strata ID From To Thickness - -
1 -
Exemple d'inventaire des discontinuités & Dowon (WevOpen] W Wede (Node:ten
Synthesis 53_Natural 11.20 17.15 595 78 78 5 70 Close
Strata f Core ID Depth from| Depthto | Type | State | Dip Roughness  |Aperture| Infilling | Remarks / Description | Spacing |Spacing Term
Spacing # Dip # Roughness interim. Max Average |Average - term
[m] [mj] [1 Interm | Small [mm] = = 5 5 — = = Fl
53_Natural 11.20 1140 NI | NAT | © 0 |Extremely Close Sleioiees = = = 750 88 Close
Very Close 12 5 (1] Undulating 25
53_Natural 11.25 11.25 B MNAT 0 u ro VT M 150 |Close
- Close 25 |10 2 Stepped 10 Mode / Average
53_Natural 1197 12.03 J MNAT 40 9] sm VT M 750 |Wide — 15
Medium 7 15 0 Roughness small
53_Natural 12.00 12.09 1 NAT 60 5 sm VT [N 45  |very Clase . — Close
53_Natural 1211 11 B | NAT| 0 P | sm | vT |N 85 |Close Wiae . e - roughl  —
SS_N I 12.23 12.23 B MNAT 1] 5 VT M ey Wde 2 = ° =mooth 2
atura = = sm 120 |CI - o e . . .y s
= ose Type a0 2 striated| 0 Statistiques des discontinuités
53_Natural 12.30 12.39 NE| NAT | 0 70 |[Close Bedding 2 |5 = e 5
53_Natural 1250 12537 ] MNAT 90 5 sm VT M Cleavage o ag = Very Tight 50
53_Natural 12.33 1237 J NAT 60 5 =m VT M Fault ] 45 1 Tight &
53_Matural 1234 12.45 1 NAT | 70 5 sm VT [N 45 |Very Close Incipient o |50 3 Partly Open o
S3_Natural 12.39 12.45 ] NAT | 90 ] sm VT [N Induced 0 |55 0 Open o
i 34 4 i
S3_Natural 1225 | 1245 | B | nar| 0 | s | sm [ v [N :’;:timm - 2 ~ ::?:éwme E
53_Natural 12.50 12 57 J NAT 40 5 sm VT N 85 Close -
53_Natural 12.60 12.60 B NAT 0 ] sm VT M 65 Close R 2 o 2 ENEE ¢
= = = State # 75 1} Extrem. Wide [}
Matural 67 B0 0 Infilling #
. . , . , . .. Drilling induced ] B5 0 Yes &
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BNO-Log Géotechnique — BHO1

w % 7 NFm T 1, [kPa] o, 19 UES (aPa] 1, um, [MP]
1A Sty Graphic TCR SCR RQD o 1.5 15 215 30 4 7 20 23 26 0 30 B00 900 1200 @ an &0 8 120 0 20 4 80 50 w000 3 5
Sample  Test Log  Strata Description (W] M) )
e S PO from 0.00 m to 0,20 m - very dense mutli-coicured w] oo |- e B
= subangudar 1o subrounded medium 10 marse GRAVEL of
- uarizite, quartz, granite and other igneaus and w|lala Sttt et gt spssii=tes e st e
o . 00
Méthode d'acquisition, recupération et condition de 2 e - eirios w| oo
risicunded medium to coarse GRAVEL of quartade, quartz, 31 o o
s s . ranate and other igneous and matamarphic lithologies.
récupération e R0 - ey R Y | S = -5 MO | NS N SO U O OO O | O MO | O ot | o
4 o From 180 m to 145 m - muiti-colaured subangulsr b
. v jrutrounded medium to coame GRAVEL of quartzite. quarts,
* Log graphique 5 100 | 100 100 = =
.. . _ From S 00 m 5 350 s |m|n % X0 x .
» Description synthétique des unités A oroundad mdhim o caarse GRAVEL of quartae, quirts,
Ligranite and other igneous and metamarphic lithologies 100 (82 | 66
. . . TifFocen 330 m i 450 m - extramely bigh shengih gray x x o
+ Graphique de la masse volumique en fonction de la ETTER Y 10 ity oy sy by s LY 160 |07 | 93 % xx x
T with medium spaced thin Wewnseofsit | | * o 3
8 From 4.50 m ta 1620 m - calcareous satremely weak 10 - -
o very weak partially weathered grey (2 5Y 6/1)
profondeur E CALCARENITE with pocasional glawconite crystats and fine Too |95 | &1 x X0 m o
§ 1 medsim graved-size biociasts and medium spaced thin x x
o . o 8 beds of bght gray fing to medim sand-size grain LI
x
» Classification en (%) s, 1 cacarenite whcle a oo L
2 Beding fractures are vary closely b medium spaced
p z . - occasionally widely spaced (25/291/1585) subhorizontal
o Densité relative du sable £ bt rough o emeth WIS very gt secasonsly , 5 b
3 apen infilled with clay wo | a7 | 93
. . . e 12 .
Incipient fractures are very widely spsced (140/3900/8790)
o Limites d'Atterberg (Plasticité) £ et i o s o %
100 | 93 | %4 ﬁ *® (] % ]
X =
o Teneur en eau ¥
4 x
, . .. ., . . 100|100 | 91 i T
+ Résistance au cisaillement non drainée (argile et silt) X x o0
. [From 16.20 m 10 2050 m - cakarecus very weak partially | L X o
° 16 weatheved light brownish grey (2 5¥ §/2) CALCARENTE Q@S =883 () psee ] | iy Fip i yo ) | op— et It |y et sywapess || Ay S | —wp——
Angle de frottement interne s St frild 1 o = ° b
x *
Beding fractures are closely 1o medium spaced xx L e K o
° UCS et |550 (rOChe) [40/204/1195} subhorizontal planar to sndulating rough open [ 100 | 80 | 73 o
™ o wide infilled with clay x g "
>c4>‘omlldzm1n 1845 m - Joint s !ﬂ.ﬂ‘-’qullﬂtllm K
T+ undulating rough wery tight clesn 100 87 | 96 o o
L L1} From 17.50 m 1o 17.65 m - strong unwesthered light grey x L e Ed
= 1] 2.5¥ 7/2) with frequent glauconste crystals a L
GEOTECHMICAL LOG Sampls Detalle Water Contant [wl Uit waight (1) 1 Undrainsd Shaar Strength Tests (5] 1 Relative density (D) Uneenfined Compressive Strangth (UCS)
w Wison Push Sampler (WIF) 3 Water Content M Unit weigivt from velume mass caloulation W Pocket penatrometer —— Rlatrve density from CPT K =05 X UCS
Sail | trom detail ded T @  Ligud Lim#& ©  Unit ht from Mohture Content et -
iy m m;ro,:::::‘ m details recorded in  |[RC Rock Coring Samgle 8 fau i g D:; {;‘-“m"mm isture Cond A Torvane Relative demsy from CPT- K= 10 o th (1) ¢
ng NB  DatwbedUndisturbed Sample g ottt TS & Ay ®  Ulhtriasisl e ad .
BNO-OWE-BHOT Core Details: 8 CAU " cw B CAU  sleshed symbols refer to . oy
TR Towl Core Recovery s Cw o o ® OU  stsonmmovkledsol  Ticuen angle (g : P Sup
SCR  Solid Cors Recovery o 0D @ Dss a Dss —— Derived from CPT (Mayne, 200T)  © | irmeguist lump
ROD  Mock Quakity Designation @ oss —— Unit weight from CPT — &, from CPT; M= 15 & CD triawial
Icq’.?inn;unnﬂ: - R et CPT:N,= 20 @ D5-Shear box
S otra i
) | Water depth jm] .
Project Title : Bretagne Mord Ouest DWF Prefiminary Geatech $1
19-Aug-2025 - 19-Aug-2025 Fugro Zephyr £0H ar 205 m 85F
. . s . s . P Coondinate systemn - WES 84 / UTM zone 308
31  Webinaire Thématique - Géotechnique - 26 juin 202€ Water Dopth Method: C10 Probe
-lilnnn
‘Water depths are redative to Chart Datum LAT
Warw: Septhe syt for gectecrcal e Bt shoult! fod ibe wed i scheton b




BNO-Description échantillons

From 0.00 m to 0.20 m - very dense multi-coloured

07 c61¢

b=y
E subangular to subrounded medium to coarse GRAVEL of
RCO2 quartzite, quartz, granite and other igneous and
metamorphic lithologies
5 _— From 0.20 m to 0.80 m - no recovery
RCO4 @ § From 0.80 m to 1.05 m - multi-coloured subangular to
subrounded medium to coarse GRAVEL of quartzite, quartz,
4 ,-4granite and other igneous and metamorphic lithologies
RCOS From 1.05 m to 1.80 m - no recovery
RCOS || %58 lrrom 350 m to 450 m - extremely high strength grey

*}From 3.50 m to 4.50 m - extremely high strength grey
'J(2.5Y 6/1) slightly sandy silty highly calcareous CLAY
i~ with medium spaced thin laminae of silt

CPTO2

From 4.50 m to 16.20 m - calcareous extremely weak to
very weak partially weathered grey (2.5Y 6/1)
CALCARENITE with occasional glauconite crystals and fine
to medium gravel-size bioclasts and medium spaced thin
beds of light grey fine to medium sand-size grain
calcarenite

RCO9

- DGEC
= BNO GI NAMO
a L] i

RC10

Bedding fractures are very closely to medium spaced
occasionally widely spaced (25/291/1585) subhorizontal
undulating rough to smooth tight to very tight occasionally
open infilled with clay

Incipient fractures are very widely spaced (140/3900/8790)

subhorizontal very tight clean mﬁlﬂlj_‘. i
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BNO-Log CPT - BHO7 O

Calcarénite parametres In-Situ mesurés

Measured Parameters Derived Parameters

gc [MPa] iy [MiPa) qr [MPa] — === g |MPa] Ry[%] ———- Rn[%]
0 S5 W 15 2 2 30 35 40 45 S S5 60 €5 70 75 80O 85 1 0 ! 2 3 0 w 20 31 40 S0 s 70 80 0 2 4 6 4
000 125 250 375 500 825 750 BT5 1000 1125 1250 1375 1500 1625 1750 1875 20002125 00 25 50 75 1.00 125 1.50 1.75 2.00 -1.0 -5 0 5 10
: - f IMPal Peak g. Peakus — [fr [MPal Peak qi Bq 1
[/} —] | [0
1 EI ; =] ‘; _iF Bl
E= . L
L |~ = : § = {
2 2
e e = - -
3 {8 fs‘- —— 3 - gl 3
E —
5 =t ? -
d d

Calcarénite parametres In-Situ dériveés

Normalised Parameters Classification Parameters

Ol Fr %) el ¥ [kh/m?] Su [kPa] D [%]
10° 10 10% 10* 10 1° 0 2 4 & g 1 2 3 4 10 15 20 25 0 100 200 300 400 SO0 GO0 700 8OO O 20 40 60 80 100 120
Qe [-] lsar [-] s [kPa] Peak 5. D [%]
0 = 1 =1 = [0
: b S ;
1 49 1 -1
; ! { < |
|
2
2 |
b - ! -
3 14 g - =3 L3
8 B K | E
I I | =
4 A
|
|
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BNO-Programme d'essais de laboratoire

Conductivité Thermique ASTM D5334-22 (ASTM International, 2022)

Test de détection de bactérie sulphato-réductrice (SRB) - Offshore -

Classification Densité, plasticité, granulométrie ISO 17892:2015 (ISO, 2015)
Chimiques Teneurs en sulphate, chloride, carbonate, matiére organique, pH... BS 1377-3: 2018 (BSI, 2021)
Triaxial CilU Résistance en cisaillement de I'argile Su sous condition non drainée ISO 17892-9:2018 (ISO, 2018a)
Densité Densité de la roche
BS 1377-2:1990 (BSI, 1990)
Porosité Porosité de la roche
Slake Durability Résistance de la roche a la désagrégation (installation) ISRM 1974-2006 (Ulusay & Hudson, 2007)
Cerchar Abrasivity Abrasivité de |la roche vis-a-vis des outils (installation) ISRM 2007-2014 (Ulusay, 2015)
Rocher
Calcarénite UCS Type 1 Résistance de la roche en compression simple
ISRM 1974-2006 (Ulusay & Hudson, 2007)
UCS Type 2 Module de Young
Point Load Test Corrélation entre I1s50 et UCS ISRM 1974-2006 (Ulusay & Hudson, 2007)
Brazilian Tensile Test Résistance en traction indirecte ISRM 2007-2014 (Ulusay, 2015)
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Golfe du Lion Centre
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GLC-Navire Fugro Quest i

= Longueur x largeur: 86 x19.7 m
= Tonnage brut: 4.598

= Tirant d’eau max: 6.2 m

= Accommodations: 56 pers

= Derrick:; R-100, 80 t
= Systeme de forage: Blohm

= Compensateur de houle: 5m

Diametre extérieur forage: 220 mm

= Capacité de travail: 2000 m d'eau
= Positionnement: DP2
" Moonpool: Oui

Houle significative] Vent max Courant max
Hs [m] [m/s] [kts]

Opérations

Forage API 7" 2.3 15 2.0
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Entonnoir de ré-
entrée

Bati de Réaction &
re-entrée

]

WP

vérins de serrage

Forage par rotation

Fluide: eau de mer plus
additif biodégradable

Outil de forage « ouvert »

Bati de réaction équipé de
vérins de serrage

The Drag Bit is the most commonly
used drill bit for marine soil
investigations.

-l-'unnn



G_I.C-Systéme “Fond de trou”

Systeme “fond de trou”

Pénétrometre statique CPT WISON® MK [V
* Course de 3 m CPT

* Poussée max 90 kN

* Echantillonneur par tube poussé — 1 m de longueur

| 12mm
logaing oabl
™ Fishing head
for overshot
— O-ring
Landing ring
WISON"MKIll WISON"XP WISON’EP
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GLC-Laboratoire d'analyse des sols a bord
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G_I.C—Campagne Golfe du Lion

Planning

*  Mobilisation: Marseille — 11 janvier 2025

« Campagne: 11 au 27 janvier 2025

« Démobilisation: Marseille — 27 au 30 janvier 2025

3 Zones

* GLC - Golf du Lion Centre
GLE - Golf du Lion Est

* GLO - Golf du Lion Ouest

Type de Test Nombre de Localisations Pénétration
(Fond de trou) Localisations retestées cible

Forage composite

1 0 20 m

. (CPT/WIP)
Forage carotté (WIP) 4 0 20 m
GLO  Forage carotté (WIP) 3 0 20 m
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GLC-Qualite, santeé, sécurité et environnement

Statistiques QHSSE
N S
Nombre de HOC déposées 49
Near Miss/accident/rapport d'incidents 0

Contraintes Météo-océan
~77h de standby météo

Contraintes environnementales
Aucun MMO (Marine Mammal Observer) requis a bord par les autorités

Autres usages
Liaison avec la péche assurée en mer par le personnel francophone a bord
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GLC-Campagne

Planning
«  Début des opérations (GLC) : 13 janvier 2025
*  Fin des opérations (GLC) : 18 janvier 2025

Type de Test Nombre de Localisations Pénétration
(Fond de trou) Localisations retestées cible

Forage composite

(CPT/WIP)
Quantité [-] 42
Récupération moyenne [%] 75

Profondeur d’eau
e 93398 m LAT
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Priority areas resulting from the planning exercise:
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[ Golfe du Lion Est (GLE)
[ Golfe du Lion Ouest (GLO)
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4~ CPT and Sampling
4 Sampling
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[em]

GLC-Recuperation — Echantillonnage (sol)

1000

5

o}

Données
* 42 WIPs, échantillonnés dans 6 forages

Géologie

+ Alternance métrique a millimétrique d'argile et de sable
* Calcaire a tres calcaire

+ Organique

Récupération
* Minimum = 62 % ; Maximum = 91 % ; Moyenne = 75 %

Penetration vs Recovery (WIP)

3

N N X N N
@?\0’\'(10 g\“’“& g\@& \3\&0"& \3?\01&0 &
S I o I I P
15~ ' 157 15~ 157 15~
W Total W Penetration [em] Total W Recovery [cm]
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GLC-Log Géotechnique
- BHO5

Méthode d'acquisition, récupération et condition de récupération
Log graphique
Description synthétique des unités
Graphique de la masse volumique en fonction de la profondeur
Classification en (%)

o Densité relative du sable

o Limites d'Atterberg (Plasticité)

o Teneur en eau

Résistance au cisaillement non drainée (argile et silt)
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Depth Below Sealloor [m|

Graphic

Fecovery Log

Strata Descripton

Unit Weight [kh/m|

12 16 n 4 /0

Classificateon %]
i 60 50

120 150 © 100 200

Undirained Shear Strength [kPa]
300 400 500

From 0.00 m to 085 m - extremely low
strength CLAY

strength wery daek grey (257 3/1)
calcareous CLAY

Frosm 300 m to 4.00 m - with abundant
fine to medism gravel-size pockets of
cOganic matter

From 100 m to 424 m - slightly
calcareous with rare coare sand-size to
medum gravel-size shell fragments.

From 580 m to BT0 m - medium 1o hagh
strength wery dark gray (2,57 3/1) highly
calcarecus CLAY

From 8.00 m to 870 m - calcareous with
¢ | occasional to abundant coanse sand-size
=] to medium gravel-size shell fragments

et Froem 8.30 m o 870 m - sandy

From 870 m to 20.38 m - dense to wry
dense very dark grey (257 3/1) to very
dark greyish brown [2.5Y 3/2) shightly sifty
calcarecus fine to medeum SAND

Erom 8,70 m to 940 m - clayey organic
SAND with occasional 1o numerous
coarse sand-size 1o coarte gravel-size
shells and shell fragments.

From S.40 m to 975 m - dark greyah
broven. (2.5Y 4/7} very cliyey fine to
medum SAND

From S.60 m to 270 m - with a thin bed
of clay

From 1200 m to 1220 m - with a thin

S5 bed of clay

From 1200 m 1o 1220 m - with a thin

~+ [ bed of clay

,? From 1300 m to 1365 m - cayey fine
~ ] 5aND

From 085 m to S30 m - low o medum

-
s ®

x bt ]

5 o
xnig xOx
B

x

:

*x
x

Start date
Deploymant method
Recovery depth
Penetration depth
Water depth
Coordinate
Coordinate systam

CESTMS2 I m
1 WGS 84 / UTM one 31N

1 15-Jan- 202 5
Rotary borehole driling, sampling and in situ testi
2038 m below Sesfioor

20.38 m below Seafioor
LAT #3500 m
NATE4E198m

Unit weight from volume X
ass calculation
Unit woight rom water

=

content
Dry unst weight
UU-triaxial

EOmNMX @

— Unit weight from CPT

P
=
]
ENpPODEOON®O

— Relative denuty from CPT

Water content

O Plasbicity index

Plastic limit
Liquid limit
Ul-triasial
CU-triancal
OED

sa

cio

Percentage fires
Carbcnste content
Chwganic content

Pocket panetrometer
Torvane
UL triaeial

LR R332

CU-trigamail
—— Undrained shear strength from

orr
-lilann
Siashed symbois refer to tests on

remmoulded osl




GLC-Description echantillons

PTO1
1 CPTO
?_

W2
11 (||ceTo1
1w
{ l|cet02
3_
1 Bwor
‘_

L L R T T

From 0.30 m to 14.50 m - dense to very
\| dense dark grey (2.5Y 4/1) calcareous to

+| highly calcareous fine to medium SAND

From 7.00 m to 14.50 m - silty fine
SAND

From (.85 m to 5.80 m - low to medium
strength very dark grey (2.5Y 3/1)
calcareous CLAY

Fram 3.00 m to 4.00 m - with abundant
fine to medium gravel-size pockets of
organic matter

From 3.00 m to 4.24 m - slightly
calcareous with rare coarse sand-size to
medium gravel-size shell fragments
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GLC-Log CPT - BHOS5

Argile/Sable parametres In-Situ mesurés
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GLC-Programme d’essais de laboratoire

Résistivité thermique ASTM D5334-22 (ASTM International, 2022)

Test de détection de bactérie sulphato-réductrice (SRB) - Offshore -
ISO 17892:2015 (ISO, 2015)

Classification Densité, plasticité, granulométrie, MinMax *Méthode JIP (NGI)
Chimiques Teneurs en sulphate, chloride, carbonate, matiére organique, pH BS 1377-3:2018 (BSI, 2018)

Permeametre Coefficient de perméabilité dans le sable ISO 17892-11:2019 (ISO, 2019)
Perméabilité

Cellule Triaxiale Coefficient de perméabilité dans l'argile ISO 17892-11:2019 (ISO, 2019)

Preconsolidation pressure (p‘c)
Consolidation ~ Oedomatre IL Overconsolidated ratio (OCR) ISO 17892-5:2017 (ISO, 2017)
Swelling index (Cs)
Recompression index (Cr)

UU Triaxial + UU rem Résistance en cisaillement de I'argile Su / Sensibilité de I'argile ISO 17892-8:2018 (ISO, 2018)

Triaxial Ciu Résistance en cisaillement de I'argile Su sous condition non drainée
ISO 17892-9:2018 (ISO, 2018a)

CID Cohésion et angle de frottement interne du sable

Shear Box Cohésion et angle de frottement interne du sable ISO 17892-10:2018 (ISO, 2018b)
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OLE-Navire Fugro Quest i

= Longueur x largeur: 86 x19.7 m
= Tonnage brut: 4.598

" Tirant d’eau max: 6.2 m

= Accommodations: 56 pers

= Derrick: R-100, 80 t

= Systeme de forage: Blohm

= Compensateur de houle: 5m

= Diametre extérieur forage: 220 ou 146 mm
= Capacité de travail: 2000 m d'eau
= Positionnement: DP2

" Moonpool: Oui

Houle significative Courant max

Opérations Hs [m] [kts]

Carottage API 7"
Geobor S

2.0 15 2.0
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E-Systéme “Piggy Back”

Carotteuse type terrestre montée sur une plateforme

Heave Compensation

Piggyback feed frame and
top drive

- >
S 2
-
RoosterBox
=
=
A —
J-— Vessel
—=

Riser string clamped in Seabed
Frame and held in tension by
heave compensator

Riser string (SHD ar API)
Coring string (Geobor-Sor HQ)

Typical Piggyback equipment setup
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ai-Carottage piggy-back — Geobor S

Systeme “Geobor S”

« Diametre carottage: 146 mm

« Diametre carotte: 100 mm

* Longueur carotte: 1.5 m

» Opérable en combinaison avec:

o Pénétrometre statique CPT WISON®
= Coursede 1.5 m CPT
= Poussée max: 9 tonnes

o Echantillonneur par tube poussé — 1 m de longueur

= : Prq-a¢|:zm743 - _ e r_f -. ‘|
.. _A07 OWF GEOTECHNICAL SITE INVESTIGATION -.....48.

T
k]
i
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OLE-Laboratoire d'analyse des sols a bord
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OLE-Campagne

Planning
*  Mobilisation: La Rochelle — 2 au 3 juillet 2023
«  Campagne: 2 juillet au 8 septembre 2023

« Transit et démobilisation: |jmuiden (Pays-Bas) — 9 au 12

septembre 2023

Parc éolien

Type de Test

(Fond de trou) p.
Forage composite (CPT/WIP-RC) 2x60m 3x30m 4x60 m
Forage carotté (WIP/RC) 4x60m 4%x30m 2x60m

e TE———eTrre L

Quantité [-]

Récupération moyenne [%] 51 94 65

Profondeur d’eau
. 60 a 79 m LAT
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OLE-Qualite, santé, securité et environnement

Statistiques QHSSE

acivie | omreTowl
Nombre de HOC déposées 162
Near Miss/accident/rapport d'incidents 2

Contraintes Météo-océan
Opération réalisée en période favorable
~224h (DGEC) et 91h (OSS) de standby météo

Contraintes environnementales

Aucun MMO (Marine Mammal Observer) a bord requis par les autorités

Autres usages
Liaison avec la péche assurée en mer par le personnel francophone a bord
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OLE-Récupération — Forage (roche)

Données
* 365 RCs (rock core), échantillonnés dans 15 forages Penetration vs Recovery (RC)
6500
F4 M 6000
GeoIoglel . ’ . Y . N 5500
* Calcarénite: large plage de résistance (tres faible a moyennement fort) et <o
d’altération (tres altérée a fraiche) 4500
* Quaternaire: Sable fin o
* Présence de Calcaire et grés £ 20
2500
2000
. 1500
Récupération 1000
* Minimum =76 % ; Maximum = 100 % ; Moyenne = 94 % 500 I
0
* 96 % des échantillons ont un Total Core Recovery (TCR) supérieur a 75 % > & . » & o s 8 q ®
ry ( ) p o ‘3’“0 P &° e & . o O@Q 5 \ﬂ? %‘\Qb o S”Y\Q R * e S . o o‘qvcf’\)‘\’ 3 o o f’\» S & e S
Count of TCR [%] Format mTotal RC Penetration [cm] m Total RC Recovery [cm]
Tota I Percentage of Recovery (RC) Average - 84.4%

[%]

0-25 25-50 50-75 75-100

120.00% - - === === I e i D
100.00% 800
80.00% wo
60.00%
m Total
40.00% o
- (+]
20.00% 200
0.00% F—
00
ab IS
o o

CLASSETCR ~
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OLE-Récupeération — Echantillonnage (sol)

Données
» 79 WIPs, échantillonnés dans 11 forages

Récupération
* Minimum = 0 % ; Maximum = 85 % ; Moyenne = 51 %

Penetration vs Recovery (WIP)

o > o 3 1 ® B o 0 %
# 3 S’Y\Qb TS S S S LGS L
o o PR AES O ot oV o o o

M Total W Penetration [cm]
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Exemple d'inventaire des discontinuités

OLE-Log de discontinuite

Attributs
o Type

O O O 0O O O

Espacement
Etat
Pendage
Rugosité
Ouverture
Remplissage

Project no : 521'0143 e~ -
DGE

Client

Site

Samplo :M :

Strata [ Core 1D Depth from| Depthto | Type | State | Dip Roughness |Aperture| Infilling [Remarks / Description Spacing |Spacing Term
[m] [m] [°] Interm | Small [mm]
51_Natural 11.50 11.65 NI MAT 500 |Medium
51_Natural 12 00 12.20 1 MAT o0 st a M oxydized. Aperture is O-T
51_Matural 12495 13.00 B MAT 45 P sm PO [N
51_Natural 13.61 13.65 B MAT 45 P =m PO N 655 |Wide
57  Webinaire Thématique - Géotechnique - 26 juin 2026

EC |
“OWFAO7 BEOTECHNICALSITE 1) 134T

i

m Dopth [
=
s

Analysis Strata ID From To Thickness 5 THAIFY 3 Spacing [mm]
2 Discon. | Nat.Open vlin Mode | Mode - term
Synthesis 51_Natural 11.00 14.00 3.00 5 5 370 MA MA
Spacing # Dip # Roughness interim. B Max Average |Awverage - term
Extremely Close 0 [t} 0 Planar 2 655 508 Medium
Very Close 0 5 0 Undulating 1
Close 0 |10 0 Stepped 0 5 Made [ Average
Medium 2 15 0 Roughness small Medium
Wide 1 20 1} rough 1}
Very Wide 0 25 0 smaooth 2
Type # 30 i} striated 1
L S - £ Statistiques des discontinuités
Cleavage 0 40 0 Very Tight 0
Fault 0 45 2 Tight 0
Incipient 0 50 0 Partly Open 2
Induced 0 55 0 Qpen 1
loint 1 60 0 Mod. Wide 0
MNon intact 1 65 1] Wide 1]
No recovery 0 T0 0 Very Wide 0
State # 75 0 Extrem. Wide 0
MNatural 4 B0 i} Infilling #
Drilling induced 0 B5 1} Yes 1}
90 1 Mo 3
SV Max B0 value above are not considered for spacing

-l"uann




OLE-Log Geotechnique — BH16

et Description of Strata rus  Push F Coe TEZEEES e s [uPal ues P P ity e e e = R g €
H = m! m % i E ! E i L] I S0 000 M0 DO I 00 (1] i Lk a0 m m 0 @ 0 = £ L1 - a \'0 » m a E ] ::‘Il) LN m.n‘:' L
B (L Ay ! INE T3] ' HHIEAL2E
, o . g B
Méthode d'acquisition, récupération et condition de L ' *}
récupération i e e !

. 3 V0 = 100 1 vy v k. s v, by sy B BARG mah | ¢ " B
Description synthétique des unités : ‘o
Graphique de la masse volumique en fonction de la B 200 O
profondeur \
Classification en (%) ]y

R s Bk
o Densité relative du sable S —— |
Mr*nmrumﬂmuﬁw—n#u :I |I = == l=]==
.. ' . ey 1 T
o Limites d'Atterberg (Plasticité) SnERImET e e T P
] =| II N H
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OLE-Description echantillons

2 2 o
3.10 m to 7.50 m - vary dense dark greyish brown shghtly silty fine SANDwith  |* « *
rare shell fragments with frequent mica crystals .,
-. . : CPTY
4.0 £ 8
5.0 ., . Wi

7.50 m to 13.55 m - very weak to weak moderately to highly weathered white [ [
fine to medium grained CALCARENITE with occasional medium gravel-sized | |
80 shedl fragments [ [ H woz

Bedding fractures are very close o closely spaced (10/50/1050) subhorizontal | |
undulating rough very tight with no infill and tight to parthy open with infill of | |
" weathered rock (calcarenite) | | | |
) Joints are widely to very widely spaced (1450/-2345) subvertical undulating [ [
rouwgh very tight to parthy open with no infill | |

100 [ [

18.50 m to 36.30 m - weak to medium strong fresh to slightly weathered pale
yellow medium to coarse grained CALCARENITE numerous fine to medium | |
gravel-sized shell fragments | [

18.0

Bedding fractures are very closely spaced (10/30/2250) subhorizontal | | »
undulating rough very tight to partly open with infill of fine sand (weathered | |
rock) [ |
20.0 [ ]
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OLE-Log CPT - BH16

Sable parametres In-Situ mesurés
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OLE-Log CPT — BH11a
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41
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Argile parametres In-Situ mesurés
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Argile parametres In-Situ dérives
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O_I_E-Programme d'essais de laboratoire

Essais de Laboratoire Parametre d’intérét Standard

ISO 17892:2015 (ISO, 2015)

Classification Densité, plasticité, granulométrie, MinMax* ’
*Méthode JIP (NGI)
Chimiques Teneurs en sulphate, chloride, carbonate, matiére organique, pH... BS 1377-3: 2018 (BSI, 2021)
Preconsolidation pressure (p‘c)
ey ae . Overconsolidated ratio (OCR) )
Consolidation Oedometre IL Swelling index (Cs) ISO 17892-5:2017 (ISO, 2017)
Recompression index (Cr)
UU Triaxial + UU rem Résistance en cisaillement de l'argile Su / Sensibilité de |'argile ISO 17892-9:2018 (ISO, 2018)
Triaxial Clu Résistance en cisaillement de I'argile Su sous condition non drainée  1SO 17892-9:2018 (ISO, 2018)
CID Cohésion et angle de frottement interne du sable ISO 17892-9:2018 (ISO, 2018a)
Shear Box Cohésion et angle de frottement interne du sable ISO 17892-10:2018 (ISO, 2018b)
Densité Densité de la roche
BS 1377-2:1990 (BSI, 1990)
Porosité Porosité de la roche
Rocher UCS Type 1 Résistance de la roche en compression simple
Ani ISRM 1974-2006 (Ulusay & Hudson, 2007)
Calcarenite UCS Type 2 Module de Young
Point Load Test Corrélation entre 1s50 et UCS ISRM 1974-2006 (Ulusay & Hudson, 2007)
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OLE-Intégrations des données

Données Publique
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OLE-Contexte Géologique

Affleurements au fond marin :

Des sols fins a grossiers d'origine marine a fluviatile, ainsi que
des roches sédimentaires, peuvent affleurer au fond marin.
Cela résulte d'une érosion intense passée et d'une activité
tectonique.

Dépots quaternaires :

» Galets marins et sables fins a grossiers recouvrant la surface.

* Incisions paléo-fluviatiles ultérieurement comblées par des
dépots marins.

Roches sédimentaires du Jurassique au Miocene :

 Calcaires et gres avec présence de glauconie et de fragments
coquilliers.

* Les couches sont plissées et faillées en raison de l'ouverture et
de la formation de la marge continentale actuelle.
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OLE-Unités Sismostratigraphiques (SU)

Interprétation UHRS 2D :
* 5 horizons

* 4 unités sismostratigraphiques Pl oo s o Je00 L pomo | sions | ssiop ok s | somp, | 3oy st
Mise en evidence et cartographie de la variation spatiale :
des surfaces d'érosion géologiques et des facies
sismiques.

Interprétation sismique

GIS cartographie

Horizon 01 (HO1)
Horizon 02 (HO2)
Horizon 03 (HO3)

Horizon 04 (HO4)

YECLLLC LG LLLCLLEL LT
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ai-Types de sol — Ground Types (GT)

Observations :

Sur le site d'Oléron 1, dix (10) types de sols
(GT) ont éeté identifiées parmi les 15
reconnues (Oléron 1 & 2) lors de la
campagne d'investigation.

Trois tendances principales :
 Roches carbonatées sédimentaires
affleurantes

e Alternance de sables calcaires a non
calcaires surmontant des roches
sédimentaires

« Aléas géologiques et géotechniques
failles, karst, altération des roches
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ai-Types de sol - Ground Type 1 & 2

Geotachnical Geotachnical
Unit Sub-Units

Description

amn 1 | extremely low strength olive grey slightly sandy clayey SILT
very loose to loose light yellowish brown to very dark grey slightly gravelly to i a T
very gravelly slightly silty sometimes very clayey fine to coarse non calcareous Sl o e
GT2a lla -DGEC — L

to calcareous SAND with occasional to numerous medium sand-sized to coarse
gravel-sized shell fragments

- AO7 OWF GEOTECH Sl vrov.

medium dense to dense light olive brown to very dark grey slightly gravelly to
[ gravelly slightly silty fine to coarse slightly calcareous to calcareous SAND with
(GT2 | GT2b | lib p ; A .
occasional to numerous medium sand-sized to coarse gravel-sized shell
fragments with rare mica crystals

very dense light yellowish brown to dark greyish brown slightly gravelly slightly
GT2c lie silty fine to coarse non calcareous to calcareous SAND with occasional to
numerous medium sand-sized to coarse gravel-sized shell fragments with rare
mica crystals

67  Webinaire Thématique - Géotechnique - 26 juin 2026 _F.IGRD



OLE-Types de sol — Ground Type 4 & 5

Graund
TYP! (ral

GTS

GT6

GTa

GT10

GTn

Geatachnical
Unit

Geatachnical
Sub-Units

Wa

Description

very weak to weak slightly to moderately weathered light greenish grey to grey
CALCILSILTITE with rare fine to medium gravel-sized shell fragments

very weak to moderately weak slightly to completely weathered light greenish
grey to grey fine to coarse grained CALCARENITE with occasional to frequent
medium sand-sized to coarse gravel-sized shell fragments

Va

extremely weak to weak fresh to completely weathered light greenish grey to
very dark grey locally glauconitic CALCILUTITE to CALCISILTITE with occasional
to abundant medium sand-sized to coarse gravel-sized shell fragments and
with occasional to abundant fine to medium sand-sized mica crystals

extremely weak to moderately weak slightly weathered to completely
weathered dark grey to black non-calcareous to calcareous MUDSTONE to
SILTSTONE with occasional to abundant medium sand-sized to coarse gravel-
sized shell fragments

Ve

vd

Ve

extremely weak to medium strong fresh to residual soil white to very dark grey
fine to coarse grained CALCARENITE with occasional to abundant medium
sand-sized to coarse gravel-sized shell fragments locally with occasional to
frequent fine to coarse gravel-sized fossils. Residual soil recovered as pale
yellow to light yellowish brown gravelly silty fine to coarse calcareous SAND
with occasional to numerous mica crystals and with rare to occasional coarse
sand-sized to medium gravel-sized shell fragments

extremely weak to moderately weak slightly to completely weathered light
greenish grey to dark greenish grey glauconitic fine to coarse grained
CALCARENITE with occasional to abundant medium sand-sized to coarse
gravel-sized shell fragments with frequent coarse sand-sized to coarse gravel-
sized brown and orange staining

extremely weak to moderately weak slightly weathered to residual soil greenish
grey to black locally glauconitic fine to coarse grained non-calcareous to
calcareous SANDSTONE with rare to abundant medium sand-sized to medium
gravel-sized shell fragments with occasional to numerous medium sand-sized
mica crystals. Residual soil recovered as dark greenish grey to very dark
greenish grey silty to very silty fine to medium calcareous SAND with frequent
coarse sand-sized to fine gravel-sized shell fragments and with occasional mica

crystals

T RRNTAS

<t DGEC :
. A07 OWF GEOTECHNICAL S




mi-Types de sol - Ground Type 15

Geotachnical Geatachnical
Unit Sub-Units

Description

| very high strength to ultra-high strength CLAY with closely to medium spaced
GT13 Via very thin to medium beds of sand and gravel {possibly firmly indurated fine
grained carbonate silt with firmly cemented medium grained carbonate sand)

Ioose to medium dense SAND with closely to medium spaced very thin to thin
GT14 Vib beds of clay (possibly firmly cemented medium grained carbonate sand with
firmly indurated cemented fine grained carbonate siit)

extremely low strength to low strength olive yellow to yellowish brown slightly

GT15 % Vil gravelly sandy calcareous CLAY to medium dense to dense olive yellow to
" yellowish brown slightly gravelly sandy calcareous SILT with occasional fine
/ ’//;l: gravel-sized to medium gravel-sized shell fragments
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OLE-Unitisation

Seismo-
stratigraphic Unit'" Ground Geotechnical Geotechnical
ot geological Type @ Unit Sub-Units

WSW ENE Teature

Description

extremely low strength olive grey sightly sandy clayey SILT

SP: 11000.0 13000.0 15000.0 17000.0 1€000.0 21000.0 23000.0 25000.0 27000.0 9000.0 391000.0 & r .

wvery loose to loose light yellowish brown to very dark grey slightly gravelly to
wery gravelly slightly cilty somatimes very clayey fine to coarse non calcareous
1o calcareous SAND with occasional to numerous medium sand-sized to coarse
gravel-sized shell fragments

Gl2a lla

su1 medium dense to dense light olive brown to very dark grey slightly gravelly to
6T2| GT2b " b gravelly slightly silty fine to coarse slightly ralcareous to calcareous SAND with

ional to di d-sized to coarse gravel-sized shell
fragments with rare mica crystals

very dense light yellowish brown to dark greyish brown slightly gravelly sightly
silty fine to coarse non calcareous to calcareous SAND with accasional to
numerous medium sand-sized to coarse gravel-sized shell fragments with rare
mica crystals

GT2c e

thinly interlaminated to very thickly interbedded high strength to extremely
high strength dark grey slightly gravelly slightly sandy calcareous CLAY and
loose to medium dense very dark grey slightly gravelly slightly sandy

su2 I calcareous SILT with medium to widely spaced beds of siltstone

GT3 lla

leose to medium dense white to grey slightly gravelly to gravelly very silty fine
GT4 ik to coarse slightly calcareous to highly calcareous sometimes cemented SAND
with rare medium sand-sized to coarse sand-sized shell fragments

very weak to weak slightly to moderately weathered ight greenish grey to grey
CALCISILTITE with rare fine to medium gravel-sized shell fragments

very weak to moderately weak slightly to completely weathered light greenish
Wb grey to grey fine to cearse grained CALCARENITE with occasional to frequent
medium sand-sized to coarse gravel-sized shell fragments

Ma

5U3

extremely weak 1o weak fresh to completely weathered light greenish grey to
wery dark grey locally glauconitic CALCILUTITE to CALCISILTITE with occasional
to abundant medium sand-sized ta coarse gravel-sized shell fragments and
with ional to abundartt fine ta medium sand-sized mica crystals

GT7
Legend:

Geotechnical logs
Seismic horizons Ground Types
Horizon 01 (HO1) I e+ [l e
Horizon 02 (HO2) [Jerz W cTo
~—— Horizon 03 (HO3) [ cta [l c™ »
Horizon 04 (HO4) e« MMcTi2 N
) [ cts [ 113

Mator faul [ cre N cTi4

[ ct? Il cTis

EEE CTE RS Inervedded

Iy weak to moderately weak slightly weathered ta completely
weathered dark grey to black non-cakarecus to calcareous MUDSTONE to
SILTSTONE with occasional to abundant medium sand-sized to coarse gravel-
sized shell fragments

extremely weak to medium strong fresh to residual soil white to very dark grey
fine to coarse grained CALCARENITE with occasional to abundant medium
sand-sized o coarse gravel-sized shell fragments locally with occasional to
Ve fraquent fine to coarse gravel-sired fossils. Residual soil recovered as pale
yellow to light yellowish brown gravelly silty fine to coarse calcareous SAND
with occasional to numerous mica crystals and with rare to occasional coarse
sand-sized to medium gravel-sized shell fragments
extremely weak to moderately weak slightly to completely weathered light
greenich grey to dark greenich grey glavcenitic fine to coarse grained
vd CALCARENITE with occasional to abundant medium sand-sized to coarse
gravel-sized shell fragments with frequent coarse sand-sized to coarse gravel-
sized brown and orange staining
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OLE-Unitisation — Unités Géotechniques

Les parametres géotechniques sont ensuite déterminés pour chacune des 6 unités a partir des
mesures in situ et des données de laboratoire.
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OLE-Ground Model — Provinces de sols
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aE-Ground Model — Provinces de sols

Profile

La province de sol synthétise les
conditions de sol attendues. Elle vise a
fournir une cartographie montrant la
distribution des profils de sol.

Geotechnical Units
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ai-Ground Model — Profils de sols

L)

CRED B

Les profils de sol (SP) prédisent la variabilité latérale et verticale des unités géotechniques de la province
de sols

Sur le site d'Oléron 1, six (6) profils de sol (SP) ont été définis et guidés par :
* |'épaisseur du recouvrement sableux b
* la présence ou I'absence d'unités géotechniques

L

........

rrrrr

=

SP1a SP1b SP1c

"
(=]
(5]
(=]
L]
(=]

(3
(=1

30

8
Depth [m BSF]

Depth [m BSF]
Depth [m BSF]
vepmn [m 5o

Geotechnical Units
[ unit
[ unitn
[ Unitinl
- Unit IV 50 50 50
B unitv
Unit VI
Unit VIl 60

ES
(=1
-
o
o
(=]
B
o

&0
LE BE HE LE BE HE LE BE HE

74  Webinaire Thématique - Géotechnique - 26 juin 2026

i /L =™ e
SP3a SP3b

ra

(=]
L]
o

Depth [m BSFH]
(5]
o

Depth [m BSF]
8

S

(=]
£
o

50 50

60 60
LE BE HE LE BE HE

-limnn



Bilan AO10 - Avancement des livrables

Macro Zone

Rapport de
AO10 Mobilisation

F255271-MOB-001
Mobilisation and
calibration Report i02
(06 aout 2025)

Fécamp
Grand Large

Bretag 9 [] Méme livrable que
Nord Ouest pour FGL

F254727-MOB-001
Mobilisation and
calibration Report i01
(18 janvier 2025)

Golfe du
Lion Centre

F210748-MOB-001
Mobilisation and
calibration Report i02
(24 octobre 2023)

Rapport
Opérationnel

F255271-OPS-001
Operational Report i02
(23 février 2026)

F255276-OPS-001
Operational Report i02
(13 novembre 2025)

F254727-OPS-001
Operational Report i02
(11 février 2025)

F210748-OPS-001
Operational Report i02
(3 octobre 2023)
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Rapport Factuel
Intermédiaire

F255271-REP-001
Measured and Derived
Geotechnical Parameters
and Results i02 —
Intermediate Report
(16 décembre 2025)

F255276-REP-001
Measured and Derived
Geotechnical Parameters
and Results i02 —
Intermediate Report
(9 décembre 2025)

F210748-REP-004
Measured and Derived
Geotechnical Parameters
and Results i02 —
Intermediate Report
(23 novembre 2023)

Rapport Factuel
Final

F255271-REP-001
Measured and Derived
Geotechnical Parameters
and Results i06 — Final
Report
(23 Juin 2026 )

F255276-REP-001
Measured and Derived
Geotechnical Parameters
and Results i04 — Final
Report
(7 avril 2026)

F254727-REP-003
Measured and Derived
Geotechnical Parameters
and Results i04 — Final
Report
(17 octobre 2025)

F210748-REP-004
Measured and Derived
Geotechnical Parameters
and Results i04 — Final
Report
(25 avril 2024)

Rapport
d’Intégration

F210748-REP-006
Integration and
Interpretation
Report OWF1 &
OWF2 i04
(31 mai 2024)

Livré

Non applicable
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