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Underground Construction in Switzerland
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New Railway Lines in Switzerland
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Main projects

Gotthard  Base Tunnel
(57.0 km, under construction)

Lötschberg Base Tunnel
(34.6 km, completed 2007)
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Important historic projects

Gotthard Railway Tunnel
(1870 – 1882)

Simplon Railway Tunnel
(1898 – 1921)
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Contract for the Gotthard railway tunnel (1872)

Louis Favre
(1826 – 1879)
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Owners view

completion of the work 
• within the contractual time schedule,
• with the required quality
• at the lowest costs
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Contractor’s view

• maximise earnings and avoid losses 
• implementing contractors strategies
• employing personnel and using of equipment
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Common aims

safe and economical construction
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General principles

• The ground is the construction material
• The ground is often not well known.
• Ground conditions may also change rapidly
• Contracts for underground construction should allow a rapid 

response to changed ground conditions
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Risk sharing / risk allocation

ground belongs to the owner

means and methods
are contractor’s risks
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Kleivan 1988
Norwegian Tunnelling Society, Publ. No. 12

Contract models

Owner’s Risk

Turnkey

   Lump sum, Fixed Price

     Lump sum, Price escalation

        Unit Price

          Cost Reimbursement   

Contractor’s Risk Project Costs
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Contract documents and ranking

• contract document
including the contract sum, the contract schedule and a 
specific definition of risk sharing, 

• contractor‘s documents
- contractor’s technical report
- bill of quantities
- contractor’s drawings

• owner’s documents 
- special conditions
- design report
- contract drawings

• geological-geotechnical documentation

• relevant codes
- general conditions for construction
- codes for tunnel design and construction
- dispute settlement process 
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Owner’s risks:
• changed ground conditions
• exceptional circumstances, which could not be foreseen or 

which, hinder excessively the completion of the works.

Contractor’s risks:

• means and methods for ground conditions 
within the contractual limits

• exceptional circumstances, which could be foreseen or which, 
do not hinder excessively the completion of the works.

General risk sharing according to the SIA Codes
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Bill of quantities

Structure of the bill of quantities
• Equipment and services global prices

(including operation costs) 
• Excavation unit prices (acc. to the support classes)
• Support unit prices

• Dewatering unit prices

• Drilling and grouting unit prices

• Impermeabilisation and drainage unit prices
• Inner lining unit prices

Special aspects
• Overbreak unit prices (acc. to the risk sharing)
• Additional construction time global prices (per month)

(if the owner’s risk)

Changed quantities
The offered unit price remains often fixed in many contracts, independently from relation 
of the effective quantities to initially estimated quantities.
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Construction time
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Payment of the excavation: excavation type

A full face excavation

B Excavation of top heading,
then benches

C Excavation of top heading in stages,
then benches (in caverns only)

D Side drifts, top heading, core, invert

E Pilot tunnel;
enlargement to full section
in one stage or partial excavation

AA BB

CC DD

EE
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Payment of the excavation: support class
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Payment of the excavation
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Payment

Costs

Time

contract effective

Time dependent costs

Quantity dependent costs
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Settlement of disputes

Disputes about the contract

Written announcement
• offer/claim
• letter

• changes
• claims
• other

Site meetings

Meeting of management board

Dispute review board

Recommendation of the DRB

Arbitration tribunal

Decision of arbitration tribunal

Public court

Court decision
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Conclusions and recommendations

1. Well adapted contracts are essential for successful 
completion of the work

2. Contracts for underground work have to consider the fact, 
that the construction material (the ground), is not exactly 
known.

3. Contracts should allow rapid response to changed 
conditions.

4. Rapid response is only possible with a corresponding list of 
measures in the contract and clear responsibilities on site.

5. A well-established dispute settlement process helps to avoid 
long proceedings in courtrooms.
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Thank you for your a ttention!

w w w .s w is s tunnel.c h


