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• Latest Layouts for civil engineering works :

• LHC Point 1 ATLAS

• LHC Point 5 CMS

• Proposed contract strategy and planning for civil works

• Key challenges and lessons learnt from LHC civil works :

• Technical (unforeseen ground conditions, vibration impact on 

LHC, water ingress)

• Environmental (rock disposal, noise)

• Planning (Delay in Bld permits, vibration, revised LS2 schedule, 

installation windows for other CERN contractors)



Underground works at LHC Point 1 & 5



Emergency escape tunnel option

Underground works at Point 5



Vertical cores will be drilled down into LHC 
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General Infrastructures Services Department

LHC connection LS3

New HL gallery LS2



Proposed site Boundary enlargement for civil works : Point 5 CMS
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Worksite 

Area
(approx. 30% increase 

in CMS surface area)



Surface Works at Point 5 CMS
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Proposed site Boundary enlargement for civil works : Point 1 ATLAS

Worksite 

Area 
(approx. 20% increase 

in ATLAS surface area)



Surface Works at LHC Point 1 ATLAS (1)
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Surface Works at Point 1 ATLAS (2)

10



More detailed civil drawings are being prepared for design tenders



Proposed civil engineering contract strategy Contract 
Strategy Proposal

General Infrastructures Services Department

Packages 1 :

• 1a : Architect contract for building permit submission (CH)

• 1b : Consultants for detailed design of underground and surface

• 1c : Contractor for underground and surface works

Packages 2 :

• 2a : Architect contract for building permit submission (F)

• 2b : Consultants for detailed design of underground and surface

• 2c : Contractor for underground and surface works

John Osborne GS/SE/FAS



45m

0.2 mm/s

2x10-4 m/s

200µm/s

At 45m, tunnelling vibration 

would give ~200µm/s peak 

General Infrastructures Services Department

Results from Dr 
Hiller’s (Arup) 
studies - Vibration 
from tunnelling

The main ‘vibration’ activities are driving the civil engineering planning

More testing planned with EN/MME

Roadheaders will be used for excavation



Proposed civil engineering planning
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• Key challenges and lessons learnt from 

LHC civil works :

• Technical (e.g. unforeseen ground conditions, vibration 

impact on LHC, water ingress)

• Environmental (e.g. rock disposal, noise)

• Planning (Delay in Bld permit, vibration, revised LS2 

schedule, installation windows for other CERN contractors)
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LEP-LHC Geology

Point 5 CMS 

geological profile 

is complex

“Typical” LHC 

geological profile

Technical Challenges : Unexpected ground conditions



Ground Freezing for shaft excavation

Technical Challenges : CMS ground freezing : 1998-2000



1999
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Higher than 

expected 

groundwater 

velocities 

between 

shafts



Plan Cross-section

Diaphragm wall panels

Shaft area to be excavated

After construction of the diaphragm wall

Top of molasse

Impermeable

Molasse rock

Water 

bearing 

moraines

Shaft area to be excavated

After construction of the diaphragm wall

Diaphragm wall panels

Ground level

For HL shaft at CMS we will study Diaphragm Walls

A tolerance of 1/200 in the vertical 

accuracy could be specified for the HL-

LHC diaphragm walls

Panels 

constructed 

in ‘hit & 

miss’ pattern

Approx. 

50m-

60m at 

P5 

Construction of the diaphragm wall for the PMI2 shaft

~50m of moraines

~40m of moraines



25

Good Site Investigation records are essential

Test drilling for new shaft at LHC Point 5 CMS
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Environmental Challenges : Rock disposal

LHC access road 
for CE works

All LHC rock was used 
for landscaping “on-
site”
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Noise barriers 

for LHC CMS 

civil works

Environmental Challenges : Noise disturbance
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Planning (Delay in Bld permits, vibration, revised LS2 

schedule, installation windows for other CERN contractors)

BLD PERMIT 

APPROVALS

LHC AS-BUILT CIVIL ENGINEERING PLANNING



Planning challenges : Intervention windows 
for ‘other’ contractors
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Precast Concrete lift 

modules in shaft 

Metallic staircase in shaft 

for services 



Thank you for your attention !
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General Infrastructures Services Department

30/9/2014 J. Osborne, M. Manfredi, GS-SE-FAS 

HL-LHC at Pt.5: SURFACE BUILDINGS (hypothetical surface arrangement)
Proposition 2

TRANSPORT SIDE, WITH NEW 

SHAFT

8)

9)

(7)

(9)

7)

(8)

10)PARKING, ROADS, 

GALLERIES

Shaft positions 
have moved many 
times during 2015



Shaft positions have moved many times during 2015
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