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Underground Civil Engineering

Liam Bromiley (Fellow SCE-SAM) presented ongoing
work relating to the underground civil engineering for the
FCC

The results of the study into safety, ventilation and
logistics aspects of driving a 5.5m diameter “blind”
tunnel up to 11 km in length.

Desktop study of recent tunnels where ground
squeezing resulted in issues for the TBM drives

Explanation of shaft sinking using ground freezing
technigue to minimize risk of groundwater contamination

Summary of changes being considered since Mid-Term
review, highlighting the need for all requirements to be
frozen by interfacing systems (and Integration Team)
before end of September 2025

m—— FCC Tunnels
LHC s Experimental points
I Access points

S Service caverns
s Connection tunnels

s Electrical alcoves
Klystron galleries
I Tunnel widening
e Injection tunnels
SPS/LHC

[Notto scale]



Ventilation
Duct
2000

Delivery Duration (h)

Number of MSV required depending on the tunnel length

H TN AM OO NN R HTANTMOONNKEATNNM NN EA TN MY o

Tunnel Length (km)

~— Cumulative delivery duration — 24h ~—— Number of MSV

Number of MSVs needed vs Tunnel Length




Surface Civil Engineering

Progress on layouts and
O o designs for FCC surface sites

Antoine Mayoux (SCE-PPM) presented ongoing work
relating to the surface civil engineering for the FCC
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The results of the collaboration with Fermilab were
shown.

A number of schematic layouts for some of the Eight
surface sites were presented.
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and Integration team was highlighted.

Layouts for all sites to be completed in July for handove i H | L4y Li]
to external consultants to undertake cost estimates as ’ | S
input for final feasibility study cost report.

From the Environmental Initial State Analysis, in
collaboration with Placement team and ecologists,
integrate environmental constraints and opportunities.

Ll
Example of 3D BIM Model: FCC-ee assembly hall



11/06/2024 — FCC Week 2024 — Progress on Surface Sites— A. Mayoux

Final Report ongoing updates - . |

Drawing activities

Final material for Surface Sites:

Production of layouts for each surface sites with various level
of details to serve as baseline to:

* Assess Cost & Schedule

* Confirm space compatibility

Credit to: Angel Navascues Cornago, Draftsman at CERN

* Precise tunnel connexions ¢
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Underground Civil Engineering

Roddy Cunningham (SCE-SAM) presented ongoing work relating to the underground civil engineering
for the FCC.

Background to the currently planned Site Investigation was given with focus on locating the interfaces
between Moraine/molasse and Molasse limestone.

The procurement process and scope of the current planned site investigation was given. It consists of
about 30 Boreholes and 80 km of seismic investigation.

A look ahead to future site investigations that will be necessary prior to detailed design and construction
phases of the project.
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West-East geological section of the Geneva region




Underground Civil Engineering

Geological profile below Lake Geneva



Future Site Investigation

» A 3x3 layout of targeted boreholes will
allow a detailed 3d model of the cavern

complexes to be created
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Schematic of FCC IP cavern complex

10

66
SURVEY GALLERY EXPER'Q' JAL CAVERN SURVEY GALLERY
| INTERACTION L
_._POINT
o
RS
o\® “
¥+ )
N _#
1
d EOLgE g g
3 = = E E
21 3113 2 2
g zl | Iz 3 3
'R [ | | B B
& IR 0 : 5@
Z g g Z Z
8 F= | 12 8 8
5] 8 WE] 5] o
55| 13.3[] 113 5.5

C

25.00

SERV&CA\'ERN
0

[P —




Critical Path Scope to Construction Start
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FCC Civil Engineering 23/03/22 01/01/33 2813 days?
Mid-tarm Review 30/09/23 30/09/23 0 days Wiid-teym Review 4 30/0%
CERN Council Special FCC Meating 02/02/24 02/02/24 0 days » [UZ70Z
Updated Baseline for Feasibility Study 02/02/24 04/04/25 306 days? ted| Baseline for Feasibility Study| —
Tunnel Safety and Logistics 15/01/24 D4/07,/24 124 days Tunnel Safety and Logistics |p———
Contract Strategy Reviews with Industry 02/02/24 01/11/24 196 days t Strategy Reviews with Industry| =————1
surface Civil Engineering 02/02/24 02/05/24 65 days Surface Civil Engineering| ——
UMIGE Collaboration 23/03/22 p1f01/33 2813 days n
Minor Contracts 02/01/26 09/05/31 1395 days Minor Contracts ]
Support to CE Internal Team 05/10/27 05/10/27 0 days 2955-131 days Support to CE Intérnal Teal 05710
Health and Safety Coordinators for CE Works 105/04/28 05/04/28 0 days 2055 Health and Safety Coordinators for (E Workspy 05/04
Surveying services for underground works ©5/05/31 09/05/31 0 days 10755 Surveying services fof underground worksyy 09/05
Architects and Landscaping design 02/01/26 02/01/26 0 days o7ss Ardhivects and L design 02701
adjudication Panel 04/01/27 D4/01/27 0 days 9855 A tion Panelys 04/01
Legal services 03/07/26 03/07/26 0 days 9855-131 days Tegal Services g 02707
Post Feasibility Study 01/01/24 04/04/33 2416 days? Study
site Investigations 01/09/2407/08/30 1548 days Site Invedtigations [ 1
CERN Prepare MS Docs for i and permitting 01/09/24 29/11/24 66 days Jocs for 51 and permitting | Wmﬂ
Ms for 51 and permitting consultants 02/12/24 02/06/25 131 days 79 MS fof 51 and permitting fonsultants “ 11124’03|
CFT for 51 and permitting consultants 03/06/25 02/12/25 131 days BO CFT for S1 and permitting consultants - 12]
sign contract for 51 and Permitting consultants 02/12/25 02/12/25 0 days B1 Sign Contract for|Sl and Permil ? Consultants
Prepare s documentation for Site Investigations 03/12/25 03/04/26 &8 days B2 Prépare M documentition Tor Site [nvestigations
M5 for Site Investigations 106/04/26 05/10/26 131 days B3 5 Tof Site Investig
undertzke Environmental Investigation 03/12/25 02/09/26 196 days B2 Undertake igati
Prepare and obtain Permits 06/07/26 D4/01/27 131 days BSFF+EE days Prepare and obtai
Prepare Tender Documents for Site Investigations 03/12/25 03/06/26 131 days B2 Prepare Tender Dofuments for Site igati i
CFT for Site Investigations 06/10/26 06/07/27 196 days B7,84 CT for Site nYe!(igﬁons"’ 6707
sign Contract for Site Investigations (Order 1) 06/07/27 06/07/27 0 days B8 Sign Contract for S\T ions (Opder 1) il 06/07
Site Investigations Phase 1 07/07/27 D4/01/20 302 days B0,86 T nvi&\'ﬁl’tﬁs—l’lﬁse T 04707
sign Order 2 for Site Investigations 05/01/29 05/01/28 0 days 025F-22 days Sig 0"191'; for Sitg Iwestigations Jﬁsm
Site Investigations Phase 2 106/02/29 07/08/30 392 days 100 i igations Phase - 07708
Finalise Contract Strategy for FCC Civil Works 01/01/25 02/07/25 131 days inalise Contract Strategy for BCC Civil Works ll NA
CE Consultants 03/07/25 06/02/32 1722 days? CEC .i 1
Prepare M5 documents for CE Consultants 03/07/25 01/01/26 131 days o3 Piepare M5 documien s for UE Consumants - 1E'l-"ﬂl'l
M3 for CE Consultants 02/01/26 02/10/26 196 days es MS for CE Consultants 0
Prepare CFT documents for CE Consultants 02/01/26 01/01/27 261 days o5 Prepare CFI documents for CE G | hﬂllﬂl
CfT for CE Consultants 04/01/27 03/01/28 261 days a7 CFT for CE Co ' o1
sign Contracts for CE Consultants 04/04/28 D4/04/28 0 days? OBFS+E6 days Sign Contracts for CE "I 04704
Prepare Preliminary Designs and MS Documents 06/04/28 05/02/28 218 days 0055+105 days g Prepare Desil MSD: s PTlsa'nz
Prepare Tender Designs and CfT Document 06/02/29 05/02/30 261 days 100,90 Prepare Tlender Designs and CfT Document
Construction Designs 0E/08/30 06/02/32 302 days 101,92 Emsﬁxrnl"ijmj | L
Tender for CE Works Waorks 06/02/29 06/02/32 784 days Tender for [E Works Works| i 1
Ms for €2 Works 05/02/29 06/11/29 196 days 100 [MS for CE Works il
CfT for CE Works 05/02/30 06/11/30 196 days 101,104 ICFT for CE Works i
adjudication and Contract Signature for CE Works ©7/11/30 08/05/31 131 days 105 Adjgdication and Coptract Signature for CE Works : 08705
CE Preparatory Works 5/05/31 06/02/32 196 days 106 E Pmparatoq\qurles_" i .1051'_02
CE Groundbreaking 06/02/32 D6/02/32 0 days 107 [<3 qundhleiiingl & 06702
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Thank you
for your attention,



