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FCC Future Circular Collider — the principle layout
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FCC tunnel — geological conditions
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Tunnelling mainly in molasse layer (soft rock), well suited for fast, low-risk TBM construction.



Sample locations
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Technical

¢ Tunnel advance method,
-length, -diameter

e Site organisation

* Material yield
parameters

e Material analysis
® Processing technology

Geological

e Geological situation

e Chemistry/ mineralogy/
strength properties of
excavated materials

e Customer specifications
® Processability

General conditions for reusing excavation materials

Legal

e Ownership

¢ Waste law

¢ End of waste character
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Lithology

Lithotypes anlaysed in the field and on rock
cores encountered along the FCC's planned
perimeter !

m

A1-A2: Quaternary glaciogenic deposits,
M1-M5: different marls (Molasse Rouge),

S1-S5: different sandstones (Molasse Rouge),

HC: hydrocarbon-bearing sandstone (Molasse
Rouge),
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C1-C2: different conlgomerates (Molasse
Rouge),

L: freshwater limestone (Molasse Rouge),

G1: sandstone (Siderolithic formation),

AG: gypsum layer (Molasse Rouge)
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I mica
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Available parameters for the competition

Aim of the contest is to find sustainable resue solutions for about 9 million m3 (23.8 Mio. t) of
excavated material, mainly molasse.

Several analysis on the FCC's expected geology were conducted?!

Geotechnical Geochemical & Petrophysical Mineralogical

UCS Eluate Analyses XRD

XRF
ICP-MS

Brazlian Tensile Strength Water absorption

CERCHAR Test Porosity, Permeability

Point Load Test Density
LCPC Test Carbon content

Optical Microscopy

Shear wave velocity

1 Haas 2022



Correlation of Point total phyllosilic. (wt%)

5 = 60
] g
=
& g
4 — L . 48
2 4
il =}
1 3 g
|
I
—_ T Q
£ " =
% 3 — S — 36
= @
= - o
S . - § 8
h=) S b w
E 2+ 8 =5 - 24
5] o &
e E § " 3
= P FAY |
n a I > o) &
nﬁ o g &
aE T"_T
1 -
Q 12
fl Equation y=a+b'x
o 15 Intercept 0+--
- 5 Slope 0.05342 + 0.003
- . Pearson'sr 0.93645
0 L) 'I L} I L] I L] I L] I L] I L) I L] I L] I L] I L] I L] I L] I L] I L] I L] I L] I O

1Haas 2022 Uniaxial compressive strength (MPa)



Correlation of Cerchar Abrasivity

Index and LAC

(LCPC Abrasivity Index)*

1Haas 2022

quartz content (wt%)

2.0 = 90.00
5
- = 78.75
&
]
1.5 + 67.50
- = - 56.25
& <
[] 2
1.0 g
.0 - — 45.00
5 .
1) < § - [
u = T =
s % -8 ¢ 8 §
1 LIS § 3 6' 2 Q E L] — 33.75
o O @ o ] T = T
Rfs, & T ¢ @
So®F8 g5 &
054 4 £3 0 2= . L 20,50
o9 a T
25
N Eo | Equation
. I|.I'I[‘9I'$E?p[ 11.25
I?ﬂlope
| Pearson'sr
0.0 T T T T T | T 1 T | 1 0.000
0 50 100 150 200 250 300 350

LAC (g/t)



12




The Judging Panel — Evaluation of Applications

Prof. Robert Galler, Austria
Montanuniversitat Leoben,
Head of the Jury

Guillaume Attard, France
Agathe Denot, France
Julie Paciello, France
Cerema, Lyon

Jacques Burdin, France
Consulting engineer, Les Deserts

Laetitia D'Aloia Schwartzentruber, France
CETU, Lyon

Cédric Thalmann, Switzerland
B+G SA, Bern

Prof. Herbert H. Einstein, USA
Massachusetts Institute of Technology

Manuela Rocca, Italy
Sustainability and Safety director
for Tunnel Euralpin Lyon Turin

Alexander Wyss, Switzerland
Simatec Maschinenbau AG

Severin Seifert, Germany
Fraunhofer Institute for Building
Physics IBP

Klaus Marhold, Austria

Institute for Entrepreneurship and
Innovation

Vienna University of Economics and
Business




Participation & evaluation criteria

Participation Criteria Evaluation criteria
Persons and companies who were allowed to apply: Jury awards points for each of the following criteria:
. Natural Persons

. Academic organisations

. International organisations of European interest TeC h n | C al EC onom | C
«  For-profit organisations feasibil |ty viabil |ty

Technological maturity of applications
. TLR 3 at the time of submission

. TLR 9 at start of construction in 2030

Societal Project
value relevance

Applications were submitted on
» Stage 1: 30 April 2021 to 31 October 2021
» Stage 2: 01 January 2022 to 31 July 2022







Submitted proposals

l R . .

AMBERG System zur Sortierung, FORSTER DE Konstruktion von Deponiesilos mit
Charakterisierung und Verteilung Sandwich-Wé&nden
des Materials in Fraktionen
bekannter Zusammensetzung 8 LOMBAR CH Methodik zur Prognose,
DI SA Quantifizierung und
2  Arcadis FR Herstellung von Roherde-Ziegeln Charakterisierung von
Aushubmaterial
3 BG CH+FR Trennung der Molasse in
Ingénieurs granulometrische oder 9 MONTAN AT Aufbereitung von
petrographische Fraktionen via TEC Ausbruchsmaterial fir Permakultur
online Analyse auf deponiertem Material
4 RISE AT Algorithmische Plattform zur 10 NEO-ECO FR Entwicklung von Eco-Materialien
Unterstitzung der Logistik und aus dem Ausbruchsmaterial
Verkauf des aufbereiteten . .
Materials 11 VOLKME DE Sortierung und Aufbereitung von
R MiV Ausbruchsmaterial
5 EDAPHO CH+FR Innovatives
S Bodeningenieurswesen 12 KONOVAL RUSSIA Herstellung von Arbeitskorpern
oV (Lasten) aus Ausbruchsmaterial fir
6 IRD FR+CH Aufwertung des Materials durch ein 1200MV
bodentechnische MaRnahmen zur Gravitationsspeicherkraftwerk

Errichtung grtiner Infrastruktur






The Finalists

Briques Technic Edaphos
Concept Engineering

Amberg
Engineering AG

BG
Ingenieurs

Concrete Arcadis

production

Production of fertile soil
Manufracture of materials
molasse bricks

Production of building
raw materials

Submitter Country Description

AMBERG CH System to sort, characterize and redistribute the molasse into fractions of known composition

BG Ingénieurs CH+FR Treatment to separate the molasse into granulometric or petrographic fractions by online flow
analysis

Briques Technic Concept FR Manufacturing of compressed earth bricks

ARCADIS

EDAPHOS CH+FR Innovative soil engineering concept



AMBERG KONSORTIUM
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-
Medusoll bricks - ~ ) Crushing

bilger+partner

Konsortium: MEDUSOIL; MOBBOT, HOLCIM, o
VERSUCHSSTOLLEN HAGGERBACH, PAGANI
LANFRANCHI, BILGER

Prozess: In-situ Charakterisierung (Crossbelt e T
elemental analyzer) und Aufbereitung des S
Materials

Detailled

analvsls Processi ng plant /
r Transfer
tower

Anwendung: Spritzbeton, Bindemittel aus Bio- Excavation by Drillng & Blasting s:;}..l;mm]. wmateral W m.:::::em l
Mineralstoffen zur Verwendung vor Ort

Composition & Final fields
Element analysis of application

Innovation: Einsatz von Hightech-Lésungen zur
Herstellung von Bauelementen ohne Zement oder

Beton
© Terzis, D. et al. (2021)



ARCADIS KONSORTIUM

briques

technic

Design & Consultar\cy
for naturaland
built assets

Konsortium: ARCADIS, BRIQUES TECHNIC I 4 i i et st
CONCEPT Raw earth: a creator of non-dispatchable jobs
Pressure on conventional building materials
* Energy costs
Prozess: Aufbereitung von tonigem, schluffigem /9\ ﬁ R o
und sandigem Material mit Zugabe von Kalk als “ Scarcity of raw materials
Stabilisierungsmittel fur gepresste
. Potential of raw earth materials
Rohmauerziegel + Use of spoil
* Industrialisation _-'
o . . hula.mat.ionoftheoroducnopIocation
Anwendung: Ersatz von Baumaterialien mit - - ¢ SutestionopStandardsdutions
=
hohem Kohlenstoffausstol’ — ‘
“*+.,  Wsalaries On the waytoa .
., competitive solution .,'
Innovation: mobile Produktionseinheiten  fir . Composition of Costs
gepresste Lehmziegel zur Produktion vor Ort

© Graftieaux, P. & Boudrieres, F. (2021)



BG KONSORTIUM

Konsortium: BG, VICAT, CIRCULERE, SIGMA-
BETON, VIGIER, MS, INDUNI, INGENIEURS
CONSEILS SA

Prozess: Online-Analyse und Aufbereitung von
Molassematerial und Behandlung von
Kohlenwasserstoffen durch Bioremidiation

Anwendung: Bausteine aus Sandstein, Kiese,
Sande, Fillstoffe fir Zement, kohlenstoffarmer
Zement, Ziegel aus Terrakotta

Innovation: online-Analyse basierend auf Kl &

reduzierte Lagerkapazitaten vor der Aufbereitung \

5 W CIRCULETE  sam@beten \"
vigier

m, |ND.UN| ilpmll

Pressing section

444444444

Attrition and
screening

a'ref treatment plant

Sand treatment

© Voiron, J. et al. (2021)
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EDAPHOS KONSORTIUM

INDUNI Q'?m
Konsortium: EDAPHOS ENGINEERING,
INDUNI, MONT-BLANC VALORISATION,
MICROHUMUS
Prozess: Kombination von mineralischem und

organischem Material zur Herstellung von
Mutterboden auf Transformationseinheiten vor Ort

Anwendung: Produktion von Oberbodenmaterial
fur die Landwirtschaft und Rekultivierung

Innovation: Einsatz von Bodenmikrobiologie zur
Beschleunigung des natlrlichen Prozesses der
Humusbildung

FORMULATION

" humus
Shvaljir+

Stocks of
other
material

e

EORAHOS

T0% of
the blend

300 af
he blend

Biological
amendment

Storage of approx.
140 tonnes of CO2
in the newly
created land
(average storage of
15gCstable/kg)

Multiplication
of soil
biodiversity
(x10.000)

A

TRANSFORMATION UNIT
(Crushing, screening,

blending) .

WORKS MANAGEM ENy

© Carlesso, L. et al. (2021)

Use of
recycled
plant
material for
urban green
spaces

Saving on
landfill and
transport
equivalent of
over 450 trucks

Fertile soil
substitute
material

.+MONITORING

EDROHOS




Nachste geplante Schritte

Baurohstoffe
> Kombination der Lo&sungs
vorschlage der Finalisten zur Tunnelausbr
optimalen Verwertung der 9 h
Mio. m3 an Tunnelausbruch uc
Oberboden am FCC Spritzbeton
» Entwurf eines internationalen (vorW|egend
Leitfadens zur Verwendung von Molasse)
Tunnelausbruch innerhalb der
EU
Lehmziegel
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