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Mid-Term Review to Feasibility Study Updates

A Removal of structures (Connection
and bypass tunnels)

A Refinement and optimisation of
structures (Alcoves and caverns)

A Transfer tunnel alignment updated
A Klystron gallery alcoves added

A PL moved inside of ring

A Reduction in excavated volume

A Reduction in concrete use
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Construction Schedule

Targeted start of construction 2033
Technical sites, 5 to 6 years

Experiment sites, 7 to 8 years

Do I Do D>

Phased release of technical and
experiment sites

Phased release of tunnel sectors
between alcoves

Increased parallel working, to improve
efficiency
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Experiment Cavern Construction

A Excavation split into phases

A Tunnel widening completed before full
cavern excavation

A Allows for earliest possible TBM
Installation

A Phase 1 initiated end of 2033

Example of benched cavern excavation.
Credit: Geotech Geol Eng (2019); X, Deng et al.

A Phase 5 completed in 2038

EXPERIMENTAL CAVERN | | |
=
! i
TUNNEL WIDENING SECTION 1 | :
Ye) P IENCUATION N 0 1)--- - EVACUATION- - - / - 4
| || CONNECTION |, 2) COM EC i L
TUNNEL & </ ?TL Shgnigy -
] - . >4 -
3) ~
CONNECTION ""”""“"\",T" "'"""('”""""“’,‘:""’i’""""“ INECTION BYPASS
TUNNEL TUNNEL : - % ) ; — 1.‘:-,_ —=—— |  ETUNNEL TUNNEL
1 * 44 5) \\"1// & T
o~ - e
CONNECTION TRANSPORT
TUNNEL TUNNEL

5 I
avar— =
5 nechon funn
FhEChan ALk
l"-. ol PR T O AR S i
TG OO nined 2
£ AL Thmast lunn
A AT-be it toniHE
5-A-Conrection tunn 1
S-A-Conracion twnned 2
5-A-ranauaton oonracton wnnd 1
"'., ‘-":I S-A-aaaauiation Connaction wnned 2
o 521 bijpass. s
'l".lllll i I. 5-A8-bapass unnd
1 'lll. ] III
-— 1
4 w 51 :—i| !
'l,. ! i—‘l.—1-nq:r:n:n:m plard
"'., o %
n

Al Wik

! HHHEH |
3-AL-TEM instaliation— e
- FHH 3-48-TE
AATEM # m ] BHEH
T I HH II
mam EEE ]
3115 Inpeclion lunnal 52 WEHEH |
HE- |
] -AH13 & T1
£.L4E akove
-f-aicoren T
o easier 30wEm o 5 | e T1
F=TT-short injection tunnat 5
R
&-A-UE3-carsnim
1 A transpo turnal
rery gallary
T 1]

TT-seaclion. 1

rrrrrrrrrrrrr
5-AH-Surely Dallen

CONSULTING Cavern excavation phases
ENGINEERS

Construction schedule phases



FUTURE

O CIRCULAR 20/05/2025 17 FCC Underground Civil Engineering Update

COLLIDER

Optimisation

A Parallel working where possible
U Condensed activities, shortened critical
path
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A Sprayed concrete lining of tunnel widening
U Saves up to 24 months compared to in-
situ concrete lining
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Handover to CERN
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Technical Discussions |
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A Single shield machine advised \ ) ]
U Softer rock, faulted ground and squeezing risks \ | F L
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U Increased overcut and thrust if required

A Probing ahead of the excavation face

U Limestone zones. TBM drive directions

A One TBM for molasse and limestone
U Depending on limestone hardness

A More frequent change of cutter discs
U Likely at mid-point, 4 ~ 5 km

A Procurement of 8 TBMs in parallel
U Sufficient lead time
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Tunnelling Systems

Example TBM cutter head
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Woodsmith Mine Tunnel
A 4.9 m internal diameter STRABAG

A 21 m/WD average advance rate

A 28 km single TBM drive, 12 km between intermediate 3m
diameter shafts

A Redcar mudstone formation

View of tunnel under construction, showing ventilation

duct, spoll conveyor, locomotive rails and service pipes.
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Long section of the Woodsmith Mine TBM drive. Credit: NCE
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mated Segment Production
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Uniqgue barcodes (inc. RFID) Production line of pre-cast tunnel segments Segment storage before rail transport
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Legend:

Shatft Logistics

, - Excavation with conventional method
Experimental shaft ? Q
¢ ' ¢

A 250 m deep shaft

Service shaft

A 2 TBM drives from each experiment site

A 750 t/h of spoil clearance

Excavation arrangement at experiment point

Required surface for packages
2.5 x 10 m? (max)
Segments ; tubes ; MSV (3 parts) ; others ...

Targeted rate/Geomet

| Vertical conveyor 4 x 4 n?
‘ 750 th 2 TBM
Advanced rate - average 182 m/d | N\ N s i
Advanced rate - peak 36 m/d \ y
Excavation diameter 65,5 m
Shaft depth 250 m | '
Number of TBM 2 Az Maintenance platforms
i / f (every 10 to 20 m)
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Ventilation - shaft/cavem - / D ,y-""'k + pump (industrial water) 1x1 m?
21 m s i Tunnel 1

Ventilation - tunnel 2 ' Pea gravel chute
o2 m ' (soundproof)
AM B E RG Stairs 2x2.5 m?

e1m
Ventilation - tunnel 1

E N G I N E E R l N G @2 m Elevator 4.5x4.5m?

Shaft equipment layout during construction
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Alcove Construction Logistics

A Assessment of construction activities
- Ventilation
- Excavated material
- Material delivery

A Feasible to construct 3 alcoves in parallel

A Vehicle movements and equipment cause the most
restriction

A Tunnel invert constructed before alcove excavation

Alcove ventilation during construction
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Month1l | Month 10

Month12 |

Month 13
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Transport bay (TB) cr
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Phase description

Ground anchoring through segments
_______________________ Main tunnel backfilling
Excavation toward alcove - 1
Excavation toward alcove - 2
Alcove crown excavati
own excavation - 1
TB crown excavation
" Crown Excavation - r
Crown Excavation - main tunnel
Invert Excavation - alcove + TB 1
Invert Excavation - alcove + TB 2
Invert concrete lining (alcove + TWS)
Crown concrete lining (alcove + TWS)

tion

-2
amps




