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Agenda: 
- Project introduction 

- Decision making: excavation 
method and tunnel concept
- The results 
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Oset water treatment facility

Lake Maridalsvannet
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The Norwegian Food Safety Authority’s
instruction to the City of Oslo (the 3rd of April 

2017)

The Norwegian Food Safety Authority
instructs the City of Oslo to establish a 

satisfactory reserve water supply by 
1st of January 2028.
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D&B – concept 
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TBM – concept 
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D&B                       vs TBM 

3 access points

3 km Stenshøgda tunnel

Cross section: min 32 m2

2 access points

No Stenshøgda tunnel

Cross section: 16 m2
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Important factors considered: 

1. Machines and equipment 

2. Pre-grouting and rock support

3. OH&S

4. Need for access points

5. Environmental impact 

6. Operational phase 

Photo: Epiroc

Photo: NFF

Photo from the
Follo Line Project
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1. Machines 

and 

equipment

2. Pre-

grouting and 

rock support

3. OH&S
4. Need for 

access points

5. 

Environmental

impact

6. Operational

phase

Lower consequences in the event of 
technical breakdown  

Lower flexibility if technical failure

Identify factors of importance to 
the machine performance to reduce
the risk 

Assessment based on technology
available in the marked 

D&B                       vs TBM 

Photo: Epiroc
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and 

equipment

2. Pre-
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rock support
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4. Need for 

access points

5. 

Environmental

impact

6. Operational

phase

High flexibility in terms of 
number of grouting holes and 
locations

32 m2 instead of 16 m2

Rock support and grouting 
on critical path

D&B                       vs TBM 

Necessary to pre-grout 70% of the tunnel 

Model: The Follo Line Project – Bane NOR
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Exposure to fumes

Risk of insufficient 
ventilation concept with 
8km of blasted tunnel in 
one length 

D&B                       vs TBM 

Photo from the
Follo Line Project
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32 m2

Plastic and nitrogen 

D&B                       vs TBM 

16 m2

Less contaminated muck
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D&B                       vs TBM 

Photo: Teknisk Ukeblad Photo from the Follo Line Tunnel
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Schedule – Robustness 

D&B 
70 m/week – 7700 m 

tunnel

TBM 
4.7m/hr – 35% 

machine utilisation

Excavation time 
(weeks)

110 55

Time for probe drilling 
and pregrouting
(weeks)

50 69

Time for rock bolting
(weeks)

33

Total time(weeks) 193 124

TBM – alternative is 

Fastest 

With less risk of delay due to increased amount of rock support 

Most robust because 100% of pregrouting is included 
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Cost estimate by NTNU – Sintef 

P50 (mill. 

NOK)

P85 (mill. NOK)

D&B 1971 2424

TBM 1424 1817

…also found to be the cheapest alternative  

Photo: Randi Hausken – Wikipedia 
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Conclusions 

In the end: the client is responsible for 
all deviating ground conditions 

Model: The Follo Line Project – Bane NOR
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Conclusions 

Assessment regarding tunnel 
concept and excavation 

method must be done in an 
early project phase
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The client’s early involvement of skilled 
personnel with experience from construction 

sites is crucial 



Oslo 2019

Det er lov å endre 
bakgrunnsfarge.

På sider med positiv 
logo benyttes alltid 
lyse bakgrunnsfarger.

Sørg alltid for god 
lesbarhet/kontrast 
og følg lovlige farge
kombinasjoner.

The result

Two shield machines

Client will ensure that the machine design is tailor made

Lining: combination of drained and undrained

1st quarter of 2020: tender documents published 

4th quarter of 2020: construction work starts 
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Thank you for the attention! 


