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ÅRemoval of structures (Connection 
and bypass tunnels)

ÅRefinement and optimisation of 
structures (Alcoves and caverns)

ÅTransfer tunnel alignment updated

ÅKlystron gallery alcoves added

ÅPL moved inside of ring

ÅReduction in excavated volume

ÅReduction in concrete use

Mid-Term Review to Feasibility Study Updates

FCC Civil Engineering 3D Schematic
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Å Targeted start of construction 2033

Å Technical sites, 5 to 6 years

ÅExperiment sites, 7 to 8 years

ÅPhased release of technical and 
experiment sites

ÅPhased release of tunnel sectors
between alcoves

Å Increased parallel working, to improve 
efficiency

Construction Schedule

Contractor 1

Contractor 2

Contractor 3

Contractor 4

Contractor 5

Proposed contractor lots of FCC
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ÅExcavation split into phases

Å Tunnel widening completed before full 
cavern excavation

ÅAllows for earliest possible TBM 
installation

Å Phase 1 initiated end of 2033

Å Phase 5 completed in 2038

Experiment Cavern Construction

Cavern excavation phases

1 - 4

5

Construction schedule phases

Example of benched cavern excavation. 
Credit: Geotech Geol Eng (2019); X, Deng et al.
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ÅParallel working where possible
üCondensed activities, shortened critical 

path

Å Sprayed concrete lining of tunnel widening
üSaves up to 24 months compared to in-

situ concrete lining

Å TBM dismantled and removed via 
experiment point
üEarlier hand over of technical sites

Optimisation

Example of sprayed concrete

Removal of TBM in the construction schedule
Parallel working in the schedule
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ÅStaged handover to CERN along the 
arc sectors

Å Allows earlier handover for 
infrastructure and machine installation 
(approx. 24 months)

Handover to CERN

Staged handover of tunnel sectors
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ÅSingle shield machine advised 
üSofter rock, faulted ground and squeezing risks
ü Increased overcut and thrust if required

ÅProbing ahead of the excavation face 
üLimestone zones.

ÅOne TBM for molasse and limestone 
üDepending on limestone hardness

ÅMore frequent change of cutter discs
üLikely at mid-point, 4 ~ 5 km 

ÅProcurement of 8 TBMs in parallel 
üSufficient lead time

Technical Discussions ï
TBM Manufacturer

TBM drive directions

Example TBM cutter head
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Å 4.9 m internal diameter

Å 21 m/WD average advance rate

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

ÅRedcar mudstone formation

Woodsmith Mine Tunnel

Long section of the Woodsmith Mine TBM drive. Credit: NCE

View of tunnel under construction, showing ventilation 

duct, spoil conveyor, locomotive rails and service pipes.
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Automated Segment Production

Robotic steel fixing

Unique barcodes (inc. RFID) Production line of pre-cast tunnel segments

Freshly cast tunnel segment

Segment storage before rail transport
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Å250 m deep shaft

Å2 TBM drives from each experiment site

Å750 t/h of spoil clearance

Shaft Logistics

Excavation arrangement at experiment point

Shaft equipment layout during construction

Proposed excavation rate for shaft logistics
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ÅAssessment of construction activities
- Ventilation
- Excavated material
- Material delivery

ÅFeasible to construct 3 alcoves in parallel

ÅVehicle movements and equipment cause the most 
restriction

ÅTunnel invert constructed before alcove excavation

Alcove Construction Logistics

Alcove ventilation during construction

Alcove construction schedule, 14 months total time


