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FCC Civil Engineering Studies &

Feasibility study of FCC construction at CERN
Mid-term review 2023
Geological site investigations 2024

Feasibility study delivery 2025
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Molasse

* Mixture of sandstones, marls and formations of
Intermediate composition

* Relatively weak rock (Avg. 5.5 - 48 Mpa)

» Good excavation rock

* Relatively dry and stable

* Faulting due to the redistribution of ground stresses

« Structural instability (swelling, creep, squeezing)

Schéma géologique
(Au niveau du sol)

Moraines (Quaternary Deposits)

* Glacial deposits comprising gravel, sands silt and clay
 \Water bearing unit

« Unfavourable tunneling

Limestone
 Hard rock

5
Bassin molassique
de Bellegarde 2%
CA
®

N s * Good tunneling rock
R ’ . :ractgres and karsts.likely present |
et des Bomes - A— T e e * High inflow rates during LEP construction (600L/sec)
Molasse charriée ~ " =~. _ sufacesdecharage * ROCK mass instabilities

Calcaire des Bomes

Calcaire Jura-Saléve Sillons morainiques
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PA31-3.2 Alignment
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Civil Engineering Sub Surface

@GS FCC Tunnels

G Experimental points

G Access points

@IS Service caverns

; I Connection tunnels

@ Electrical alcoves
Klystron galleries

G Tunnel widening

j ) Injection tunnels

13 shafts o o T SPS / LHC

8 surface sites

Injection Tunnel

/
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H
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G
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Main Beam Tunnel
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Credit: Fani Valchkova-Georgieva
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> Cé2 s
Connection tunnels
Electrical alcoves
| Klystron galleries
Tunnel widening
Injection tunnels
SPS/LHC

SPS Injection Lines
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Reuse of SPS machine

G FCC Tunnels

G Experimental points

@S Access points

@ Service caverns

| ) Connection tunnels

@S Electrical alcoves

’ ) Injection tunnels
SPS and LHC

Credit: Angel Navascues Cornago
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FCC-ee Beam Dump — Point B

660m length cavern
e* and e- beam dumps
10mrad septum angle
5.5m separation of dump and beam
/7/00m length extraction line

| | | septum | | I/’
0 |l
| = | kicker | |[j triplet | |

SERVICE SHAFT MAIN BEAM TUNNEL

e

SERVICE CAVERN

pe

-9 BEAM DUMP CAVERN
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-3 extracted beam
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-4 dump Credit: Angel Navascues Cornago
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Alcoves and Passing Bays

MAIN BEAM TUNNEL

PASSING BAY
CAVERN

7/ Alcoves per sector

Every 1.6km

ALCOVE

Passing bays included

Larger alcoves near FCC points for additional EL

Credit: Angel Navascues Cornago
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Credit: Fraunhofer Institute
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Caverns ==

SERVICE
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Shafts
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— N SHOTCRETE |
NN\ (SEE TABLE 1)

WATERPROOFING MEMBRANE |

AND GEOTEXTILE |

PERMANENT LINING
(SEE TABLE 1) -

MINIMUM CLEARANCE LINE

jo 7

LIFTSHAFT
3.35

0.70
4.55
3.75

STAIRWELL
LIFTSHAFT

Shaft depths, 180m to 400m

18m elliptical | |

18m circular

EXCAVATION LINE

SHOTCRETE
(SEE TABLE 1)
WATERPROOFING MEMBRANE
. - AND GEQTEXTILE
12m circular :
@ (SEE TABLE 1)
o
= MINIMUM CLEARANCE LINE
o STAIRWELL
~ —
© 0.70 —
LIFTSHAFT
4,55
3.75
1200m — Quaternary
0 —Lake
1800m —Wildflysch
- Maolasse subalpine
- —Molasse
1200m Limestone
= —Shaft
S1000m = - Alignment
-
(¥
< 800m
800m

]
=1
|

Credit: Angel Navascues Cornago

Obom 20km 30km . 40km ) ) S0k G0km TOkm BOkm B0km
Distance along ring clockwise from CERN (km)



FUTURE
CIRCULAR
COLLIDER

Klystron Galleries

PH 2000m

H

Booster RF system

PL 1200m

L

Collider SRF system

Service tunnels to both Klystron
gallery and machine tunnel

KLYSTRON GALLERY

Machine tunnel
MAIN BEAM TUNNEL

SERVICE STAIRWELL Credit: Angel Navascues Cornago
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reas of Geological Uncertalnty
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Ground Investigation Programme
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start date . -
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—-
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Fhase 2 start date of tender
01/12/2022
documents
HRASI Consultancy PlessiiEnes= | Execution doc tender updates
Contract and tender evaluation [Phase 3)
EI Contractor contract __
and Phase 4 stars Management and supervision [Phase 4)
date 15/01,/2024
Reporting, alignment and cost &
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MATEX Study - b

Study to estimate guantity and disposal of excavated material

Baseline TBM layout and direction of drives - t

Balance of material between France and Switzerland : \ { y
96% molasse ‘

3% limestone

1% moraine

Total, 8,100,000 m3

Base. TBM A B D F G H J L Inj. Prevessin Inj. SPS Total
Vol. 569,119 559,922 1,288,361 153,735 1,378,880 291,486 1,300,330 583,564 28,867 82,197

Bulk Vol. 739,855 727,898 1,674,869 199,856 1,792,544 378,932 1,690,429 758,633 37,527 106,856

% of Total 9% 9% 21% 2% 22% 5% 21% 9% 0% 1%

Vol. France 534,959 42,143 1,204,564 153,735 1,378,880 291,486 1,300,330 201,784 28,867 39,638

% France 94% 8% 93% 100% 100% 100% 100% 35% 100% 48%

Vol. Suisse 34,160 517,772 83,797 - - - - 381,754 - 42,560

% Suisse 6% 92% 7% 0% 0% 0% 0% 65% 0% 52%
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Thank you
for your attention,
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