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OVERVIEW OF GEOTECHNICAL WORK

» Literature review
= Data sources

= Onshore sampling campaign
* Drilling campaign for onshore fracture zone
* Planning of block sampling campaign

= Laboratory testing planning

= 3D ground modelling with GemPy




LITERATURE REVIEW

= Extensive literature on London Clay

Heathrow Terminal 5 extension

Characterisation of subhorizontal fracture zone
at Prospect Park
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Fig. 7. Prospect Park: section A—-A’, (see Fig. 6) showing the upper shear zone
and a claystone band
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LITERATURE REVIEW -

= Extensive literature on London Clay 5 ¢ | N

* Heathrow Terminal 5 extension 2 5.
Characterisation of subhorizontal fracture zone | NN
at Prospect Park

= Argile des Flandres (Josseaume, 1998)

* Extensive laboratory testing on intact clay
samples from quay wall construction at Dunkirk

Presence of fissures reported and strength along
pre-existing fractures quantified
* Useful benchmark for intact sample testing MM 24 sclssombtre de chantler (SC), au pressiométre autoforeur (PAF), an pressiométre Ménard (PM), au
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= Extensive literature on London Clay
 Heathrow Terminal 5 extension
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at Prospect Park ¥

= Argile des Flandres (Josseaume, 1998) «%// o
 Extensive laboratory testing on intact clay ’;
samples from quay wall construction at Dunkirk & 204

* Presence of fissures reported and strength along
pre-existing fractures quantified

* Useful benchmark for intact sample testing
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LITERATURE REVIEW

Hydro-Mechanical & Thermal ' dehanical
: & Thermal

Waste generates heat, causing Peak tem
z::;':"‘:"‘” s (wider reaching effects)
o hesna oy e P
= Extensive literature on London Clay Sromatan i e g - .

Maximum temperature
...... e 10 m from the gallery Organic
lining: 35-45°C after acids

e Heathrow Terminal 5 extension

e Characterisation of subhorizontal fracture zone
at Prospect Park

69°C 69°C

= Argile des Flandres (Josseaume, 1998)

* Extensive laboratory testing on intact clay o
. : &, S, o dechven
samples from quay wall construction at Dunkirk by S8 S _. AN EERER oS
* Presence of fissures reported and strength along S e e T A
pre-existing fractures quantified R Sl e
) ) Biological  astousgs woiogica sty | an difusion f saing Chemical
e Useful benchmark for intact sample testing - o -
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= Boom clay Li et al. (2023) https://doi.org/10.1144/SP536-2022-103

* Extensive experience on Boom clay at EURIDICE
* Visit being planned
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DATA SOURCES

= DTA with Elia signed for PEZ geotechnical data
 CPT data
 HPD data (larger zone of influence)
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= DTA with Elia signed for PEZ geotechnical data
 CPT data
 HPD data (larger zone of influence)
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= Awaiting PEZ wind farm zone geotechnical data Dlremionies
from FOD Economie (IMDC as coordinator)

|
e CPT tests =
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e Continuous sampling boreholes WA R

Holocene sediments

* Combined CPT + sampling holes with P-S logging

Conceptual cross section
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DATA SOURCES

. A4, GALOTWF SBLATTO-001574070-05 CPT RESULTS
GGardllne Ga{oper Eastings (mE): 433263 Northings (mN): 5756112

&
N
NRa 0N
. . . . Telgrans 44 (01453 — - , cPTNe: OSP_BH_CPT
= DTA with Elia signed for PEZ geotechnical data e o o R T e

9 | Bit Type: PCD Start Date : 01/06/2013

Method: API Drilling and Wireline CPT ‘Vessel : Ocean Discovery

¢ C PT d a ta HE : SOIL DESCRIPTION

HER

Cone net area ralio: 0.60, 0.76,0.77 | Mud Type: Pure Bore | End Date : 03/06/2013
tion Ratio (%)
5

4m - Medium sirength silty CLAY.

* HPD data (larger zone of influence) [ [ i

e

= Awaiting PEZ wind farm zone geotechnical data } ]
from FOD Economie (IMDC as coordinator) B E EEEEN

7.50m: Gravelisitstone.
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* Continuous sampling boreholes %

 Combined CPT + sampling holes with P-S logging

= Galloper public-domain data from Crown Estate i
 CPT tests B

Continuad on next sheat
Remarks: Tem used to layers, th gravel of ‘Shear Strength from CPT e = 15:20) Madmum /M
sitstono

I
CPT16 42.20m - 42.56m found to be disturbed due Io CPT saunding problems.
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DATA SOURCES

= DTA with Elia signed for PEZ geotechnical data
 CPT data
 HPD data (larger zone of influence)

= Awaiting PEZ wind farm zone geotechnical data
from FOD Economie (IMDC as coordinator)

* CPT tests
e Continuous sampling boreholes
* Combined CPT + sampling holes with P-S logging

= Galloper public-domain data from Crown Estate
* CPT tests
* Laboratory tests
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GWFL Doc No: GB.GALUTWF EBLAUTO-00T573070-05

_ Ga“DpEr Determination 1(_:: at)I(liea :.Ig::::::s?::ar Strength in ® Gardline
DATA S O U RC E S Contract No, 9507

Location Galloper Ofishore Wind Farm
Borehale/Pit No. D17_BH
Soil description Stitf dark olive brown CLAY with a pocket of sand Sample No.Type P45 Q2
Tested and prepared in accordance with BS 1377, Part 7,1990: 8 & 9 Depth (m) 44,80-45.00
STRESS / STRAIN CURVE
600
550

= DTA with Elia signed for PEZ geotechnical data P

450

* CPT data . //

ul/
= Awaiting PEZ wind farm zone geotechnical data /
from FOD Economie (IMDC as coordinator) ol

]

[ ] CPT tests 0 2 4 6 8 10 12 14 186 18 20

Axial Strain (%)
iHESULTS

 HPD data (larger zone of influence)

Deviator Stress (kPa)

* Continuous sampling boreholes pp— - - epp—
Bulk Density p Mg/im3 1.87
 Combined CPT + sampling holes with P-S logging S e
Initial Diameter of the i mm 69.7 [Shear (brittle)
= Galloper public-domain data from Crown Estate e P
d C PT te St S :E:EPAHATION DETAILS - = k.'._ sl
d La b 0 ra to ry te Sts :I::::":“e thickness: 38-50mm 0.2mm, 70-100mm 0.4mm Pre:;r:: i Te:;e:vhy: Apﬂ;:d ”
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ONSHORE SAMPLING CAMPAIGN - PUSH SAMPLES

= Subvertical fracture was observed onshore in a
clay pit in Rumbeke

= Location of the fracture has been covered with
asbestos waste

= Planned geotechnical works (soilmix wall
installation + inclinometer installation) provided an
opportunity to perform geotechnical drilling to the
fracture surface

;

. N
7z
o
o
8
Qo
O}

= Extrapolation of position of the fracture surface
from satellite imagery




ONSHORE SAMPLING CAMPAIGN - PUSH SAMPLES

= Two boreholes planned
e Destructive drilling to the top of the Tertiary clay
(~4m depth)
* Undisturbed push samples to (~10m depth)
= 12no
= 50cm length
= 108mm outer diameter

* Only one borehole executed due to adverse
weather

* Samples immediately taken to UGent
Geotechnics Lab (storage in 10°C room with high
humidity)

= X-ray scanning of sample tubes to detect possible
fracture zone prior to sample extrusion




ONSHORE SAMPLING CAMPAIGN - PUSH SAMPLES

= Two boreholes planned
* Destructive drilling to the top of the Tertiary clay
(~4m depth)
* Undisturbed push samples to (~10m depth)
= 12no
= 50cm length
= 108mm outer diameter

* Only one borehole executed due to adverse
weather

* Samples immediately taken to UGent
Geotechnics Lab (storage in 10°C room with high
humidity)

= X-ray scanning of sample tubes (kudos to Maarten
Van Daele!) to detect possible fracture zone prior ~¢
to sample extrusion . L
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ONSHORE SAMPLING CAMPAIGN - PUSH SAMPLES

= Several small fractures and fissures visible in all
samples




ONSHORE SAMPLING CAMPAIGN - PUSH SAMPLES

= Several small fractures and fissures visible in all
samples

= |n sample S6 a zone with different density is clearly
observed




ONSHORE SAMPLING CAMPAIGN - PUSH SAMPLES

= Several small fractures and fissures visible in all
samples

= |n sample S6 a zone with different density is clearly
observed

= Laboratory testing coordinated with UGent
Geology department

= One CU triaxial test started from deepest sample
* Long saturation and consolidation times
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ONSHORE SAMPLING CAMPAIGN - BLOCK SAMPLES

= Large block samplers to take samples in the clay pit

= Sampling campaign to be planned after results of
geotechnical tests on push samples are available
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3D GROUND MODELLING WITH GEMPY

= Exploration of the GemPy package for ground
modelling

* Add layer (geological unit) interfaces
e Add fracture orientations

= Based on a universal cokriging method devised by
Lajaunie et al. (1997)

= Can be used to represent the geological structure
of the site from the geotechnical and geological
data
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CONCLUSIONS

Geotechnical work started, driven by available
window for sampling of the fracture surface

Planning and execution of laboratory testing on
push samples awaiting execution

= Water content
= Atterberg limits (liquid & plastic limit)

= Shear box testing (special attention for possible fracture
zone)

Data ingestion for Energy Island, PEZ and
Galloper planned

Basics of 3D ground modelling learnt, 3D FEA to
follow
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Thank you !

bruno.stuyts@vub.be

https://www.linkedin.com/in/bruno-stuyts/

www.owi-lab.be (looking for expertise, knowledge, test-infrastructure?)
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