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My Background 

 

ÅGraduated from Liverpool University 1988 with Civil Engineering Degree 

 

ÅWorked for 10 years for UK Contractor, Carillion (formally Tarmac) on : 

 

ÅConwy tunnel 

ÅDesign Secondment in Glasgow with Sir Alexander Gibb & Partners (now Jacobs) 

ÅMedway tunnel 

ÅJubilee Line Extension, Canary Wharf Station 

Å!мо ŜȄǘŜƴǎƛƻƴΣ 5ŀƎŜƴƘŀƳΣ tǊŜŎŀǎǘ {ŜƎƳŜƴǘŀƭ .ǊƛŘƎŜ ƻǾŜǊ CƻǊŘΩǎ ŦŀŎǘƻǊȅ 

 

ÅJoined CERN in 1998 for Large Hadron Collider Works (CMS) 

 

Åbƻǿ ǿƻǊƪƛƴƎ ƻƴ /9wbΩǎ CǳǘǳǊŜ !ŎŎŜƭŜǊŀǘƻǊ tǊƻƧŜŎǘǎ 

 



Introduction 

ÅWhy should civil and infrastructure costs be considered at such an early stage : 
 

Å Approximately 30-40% of budget for large scale physics projects 

Å Infrastructure works can make or break projects 

 

 

ÅWhat are the key challenges ? 

 

Å 90% of Infrastructure costs are for Civil Engineering, HVAC and Electricity 

Å{ŀŦŜǘȅΣ 9ƴǾƛǊƻƴƳŜƴǘŀƭΧΦ 

 

 

  



For  FCC, CLIC & ILC, similar World Projects: 
eg Channel Tunnel 

7.6mØ  7.6mØ  4.8m Ø  

50Km 

http://upload.wikimedia.org/wikipedia/commons/5/59/Channel_Tunnel_geological_profile_1.svg


Channel Tunnel Construction (2) 
Å7 years from first 
excavation to operation 

ÅAt peak 15,000 workers 

Åс ¢.aΩǎ ǳǎŜŘ ŦƻǊ ǘǳƴƴŜƭƭƛƴƎ 

ÅVery approximate cost = 
$9.1billion (1985 prices) 

 

ÅDifficulties : 

ÅFinancing 

ÅPolitical 

ÅWater ingress 

ÅSafety (10 workers 
died), fire.. 

Å/ƻǎǘ ƻǾŜǊǊǳƴǎΧΦ 

Feasibility studies started 200years ago with in Napoleonic times !!! 



 Main civil engineering risks (1) 

A full risk assessment must be carried out for both the pre-construction phase and 
execution phase of the works. 

 

The Pre-construction phase must assess risks such as : 

 

ωDelay during the planning permission approval process 

ωObjections raised from the public on environmental grounds 

ωProblems with the project management team 

ωProject financing uncertainties 

ωTenders submissions not reaching minimum bidding standards 

ωNon appropriate sharing of risk in tender documents 

 



The execution phase of the works must assess risks such as : 

 

ÅUncertainties with geological, hydrological and climate conditions, including: 
ÅUnstable tunnel excavation face 

ÅFault zones 

ÅLarge amounts of water inflow 

ÅUnexpected ground movements (especially in large caverns) 

 
ÅAnomalies in contract documents (e.g. large quantity inaccuracies) 
ÅInterference from outside sources 
ÅDelayed submission of approved execution drawings 
ÅDesign changes from the consultants and/or owner 
ÅLack of thorough safety and/or environmental control 
ÅChanges in legislation 
ÅLabour relations 
Åetc 

 
 

 

 

 Main civil engineering risks  (2) 



Civil Engineering :  
Geology & Site Investigation 

Å Thorough site investigation is essential in order to avoid surprises during tendering/construction 

 

Å For LHC studies, all LEP geotechnical investigative reports were collated and new specific borings 
executed 3-4 years before the start of the worksite. 

 

ÅAs an example, for the CMS worksite, 11 new boreholes were drilled and tested. Information collated 
included : 
Å Detailed cross sections of ground geology 

Å Any known faults in the underlying rock identified 

Å Ground permeability 

Å Existence of underground water tables 

Å Rock strengths etc etc 

 

ÅSeparate contracts were awarded for these site investigations prior to Tender design studies starting. 

 

ÅEven with all this very detailed knowledge of the local geology some unforeseen ground conditions 
were encountered during the works 



CERN ς ¢ƘŜ ²ƻǊƭŘΩǎ [ŀǊƎŜǎǘ tŀǊǘƛŎƭŜ tƘȅǎƛŎǎ [ŀōƻǊŀǘƻǊȅ 

CERN ς European Centre for Nuclear Research 
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Å Large Hadron Collider : 

 

- 27km long 

- 50-175m depth 

- 4.5m ø TBM tunnels 

- Molasse and limestone 

 

 

 

Total underground tunnels >70km 
More than 80 Caverns 
 


