
A large Scale Project for the future of Oslo

ISM 14th International Workshop For Micropiles

Folloline Project - Norway
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Norway

its about people
• its about landscape

• And of course....

its about micropiles
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Contracts
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Geology
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Rock - Clay
• Norwegian rock (250 - 380 MPa)

• Sensitive clay cu < 25 kPa

• Quick clay cu < 5 kPa
(cur < 0,5kPa – liquid)

• Landfill Norway: 2017- 4 people
died 280.000m³ landslide

• 4000m³ untreated clay slided at 
site in Oslo 

• 2 tracks closed for 1 week

• JG- works + retaining wall for 
stabilization executed
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Oslo S
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Micropiling SCP – Steel Core Pile (273/150mm – 5000kN)

• Cut and Cover • Top Down
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Miropiles

8” DTH with casing shoe

273/5mm welded casing

150mm SC with API

Up to 65m pile length

1-8m bed rock length

Follow Norw. Standards

2 - 5 rigs 

Grouting with slurry necessary –

ring space
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Execution

Drilling in moraine layer

Pressured ground water

Alum shale – bed rock?

Experience of operator

Equipment set up

Drilling tools – un/lockable casing 

shoe

Quality of grouting/spacers

Accuracy: 273mm pile in 400mm 

wall! [65m - 95m long]
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Micropile Testing

• Water testing – pregrouting Y/N

• Drilling in bed rock

• Drop test of Steel Core - redrilling

• Overpressure grouting

• Static + dynamic testing by Keller
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Ground Water Level

• Drop in Ground Water can cause large settlements

• Drilling in bed rock – sealed connection of casing to bed rock
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KRCD
Keller Reversed Circulation Drilling 

• Drilling in Clay – sensitive and quick clay

• 25m³ air vs. 500l water

• Double head drilling allows controlled flushing of 

soil inside the casing

• Preventer on double head to analyse the flow 

input and output
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Equipment
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Site Setup 
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Sludge / Spoil treatment – Volume flowchart
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Site Pictures
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Portal Connection 

Rock - Clay

• Jet grouting

• Rock Injection

• Anchors (steel/fibre

glass)

• Shotcrete

• Pipe umbrella

• Rock bolts

• Monitoring
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South Portal

406-609mm cased drilling – granite 280Mpa in sound case
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South Portal

406-609mm cased drilling



Folloline Project

Oslo

Gächter Dominik

Dominik.Gaechter@keller.com

No light at the end of the tunnel so far But the equipment to do it!


