
Temp. work
• Dredging
• Blasting
• K/C stabilisation
• Disposal of polluted material
• Disposal of excavated material
• Rent construction site
• Preparation site
• Bulk heads
• Water ballast tanks
• Post-tensioning
• Transportation
• Immersion

Perm. work
• Structural concrete
• Reinforcement
• Ballast concrete
• Geotextile
• Gravel bed foundation
• Backfill around structure
• Rock protection
• Immersion joints
• Segment joints
• Closure joint
• Grounding berms

Temp. Cofferdam
• Dredging
• K\C-stabilisation
• Cofferdam piling and props
• Disposal of polluted materials
• Disposal of excavated material
• Backfill

Alignment 12200 – H5 & H6

1. Structures 2. Installations 3. Finishing

1.2 C & C
East

1.1 Ramp
East

1.5 Ramp
West

1.4 C & C
West

1.3 Immer-
sed Tunnel

2.2 Road
Tunnel

3.4 Build-
ing & stairs

3.1 Ramp2.5 Build-
ing & stairs

2.4 Sump2.3 P&C
Tunnel

3.2 Road
Tunnel

3.3 P&C
Tunnel

Temp. work
• Retaining wall (4x)
• Anchors
• Props (3x)
• K/C stabilisation (2x)
• Excavation, inside retaining

structure
• Excavation, outside retaining

structure
• Blasting
• Disposal of polluted material
• Disposal of excavated material
• Fill outside retaining structure

Perm. work
• Structural concrete
• Reinforcement
• Vertical anchors
• Ballast concrete
• Backfill around structure

Temp. work
• Retaining wall (4x)
• Anchors
• Props (3x)
• K/C stabilisation (2x)
• Excavation, inside retaining

structure
• Excavation, outside retaining

structure
• Backfill
• Disposal of polluted material
• Disposal of excavated material
• Fill outside retaining structure

Perm. work C&C tunnel
• Structural concrete
• Reinforcement
• Vertical anchors
• Ballast concrete
• Excavation
• Backfill around structure

Perm. work sump
• Structural concrete
• Reinforcement
• Ballast concrete

Perm. work building
• Structural concrete
• Reinforcement

• Pumps
• Installations

Tunnel technical installation.
• Ventilation
• UPS
• Transformer

Building technical installations
• Ventilation
• Climate control
• Electricity
• Lighting

• Drainage
• Electrical Equipment
• Emergency panels
• Lighting
• Doors
• ITV
• Radiokringkastning

• Ventilation
• Electrical cabinets
• Lighting
• Cable trays
• Drainage
• Fire hydrant system
• Electrical equipment
• Ventilation

• Lowered ceiling
• Fire protection material
• Wall finishing
• Pavement
• Fill

• Fire protection material
• Wall finishing
• Pavement

• Wall finishing
• Pavement

• Wall finishing inside
• Wall finishing outside
• Raised floor
• Lowered ceiling
• Stairs

2.1 Ramp

• Drainage
• Electrical equipment
• Signs
• Emergency panels
• Lighting
• Doors
• ITV
• Height detection
• Booms

Temp. work
• Retaining wall (4x)
• Anchors
• Props (3x)
• K/C stabilisation (2x)
• Excavation, inside retaining

structure
• Excavation, outside retaining

structure
• Backfill
• Disposal of polluted material
• Disposal of excavated material
• Fill outside retaining structure

Perm. work C&C tunnel
• Structural concrete
• Reinforcement
• Vertical anchors
• Ballast concrete
• Excavation
• Backfill around structure

Perm. work sump
• Structural concrete
• Reinforcement
• Ballast concrete

Perm. work building
• Structural concrete
• Reinforcement

Temp. work
• Retaining wall (4x)
• Anchors
• Props (3x)
• K/C stabilisation (2x)
• Excavation, inside retaining

structure
• Excavation, outside retaining

structure
• Blasting
• Disposal of polluted material
• Disposal of excavated material
• Fill outside retaining structure

Perm. work
• Structural concrete
• Reinforcement
• Vertical anchors
• Ballast concrete
• Backfill around structure

31st March 2017

Alignment 16730 – H5 & H6

1. Structures 2. Installations 3. Finishing

1.2 C & C
South

1.1 Ramp
South

1.5 Ramp
North

1.4 C & C
North

1.3 Immer-
sed Tunnel

WBS Alignment 16730 same as WBS on alignment 12200 only

different naming on level 2, see marked in yellow below.



Temp. work
• Dredging
• Blasting
• K/C stabilisation
• Disposal of polluted material
• Disposal of excavated material
• Rent construction site
• Preparation site
• Bulk heads
• Water ballast tanks
• Post-tensioning
• Transportation
• Immersion
• Pontoons (temp. floating

road/workspace beside pit)

Perm. work
• Structural concrete
• Reinforcement
• Ballast concrete
• Geotextile
• Gravel bed foundation
• Backfill around structure
• Rock protection
• Immersion joints
• Segment joints
• Closure joint
• Grounding berms

Temp. Cofferdam
• Dredging/excavation inside

retaining structure
• K\C-stabilisation (3x)
• Cofferdam piling and props

• Retaining structure (5x)
• Waler beam (3x)
• Anker (x2)
• Invendig avstivning (3x)

• Disposal of polluted materials
• Disposal of excavated material
• Backfill
• Temporary backfill

1. Structures 2. Installations 3. Finishing

1.2 C & C
South

1.1 Ramp
South

1.5 Ramp
North

1.4 C & C
North

1.3 Immer-
sed Tunnel

2.2 Road
Tunnel

3.4 Build-
ing & stairs

3.1 Ramp2.5 Build-
ing & stairs

2.4 Sump2.3 P&C
Tunnel

3.2 Road
Tunnel

3.3 P&C
Tunnel

Temp. work
• Retaining wall (4x)
• Anchors
• Props (3x)
• K/C stabilisation (2x)
• Excavation, inside retaining

structure
• Excavation, outside retaining

structure
• Blasting
• Disposal of polluted material
• Disposal of excavated material
• Fill outside retaining structure

Perm. work
• Structural concrete
• Reinforcement
• Vertical anchors
• Ballast concrete
• Backfill around structure

Temp. work
• Retaining wall (4x)
• Anchors
• Props (3x)
• K/C stabilisation (2x)
• Excavation, inside retaining

structure
• Excavation, outside retaining

structure
• Backfill
• Disposal of polluted material
• Disposal of excavated material
• Fill outside retaining structure

Perm. work C&C tunnel
• Structural concrete
• Reinforcement
• Vertical anchors
• Ballast concrete
• Excavation
• Backfill around structure

Perm. work sump
• Structural concrete
• Reinforcement
• Ballast concrete

Perm. work building
• Structural concrete
• Reinforcement

• Pumps
• Installations

Tunnel technical installation.
• Ventilation
• UPS
• Transformer

Building technical installations
• Ventilation
• Climate control
• Electricity
• Lighting

• Drainage
• Electrical Equipment
• Emergency panels
• Lighting
• Doors
• ITV
• Radiokringkastning

• Ventilation
• Electrical cabinets
• Lighting
• Cable trays
• Drainage
• Fire hydrant system
• Electrical equipment
• Ventilation

• Lowered ceiling
• Fire protection material
• Wall finishing
• Pavement
• Fill

• Fire protection material
• Wall finishing
• Pavement

• Wall finishing
• Pavement

• Wall finishing inside
• Wall finishing outside
• Raised floor
• Lowered ceiling
• Stairs

2.1 Ramp

• Drainage
• Electrical equipment
• Signs
• Emergency panels
• Lighting
• Doors
• ITV
• Height detection
• Booms

Temp. work
• Retaining wall (4x)
• Anchors
• Props (3x)
• K/C stabilisation (2x)
• Excavation, inside retaining

structure
• Excavation, outside retaining

structure
• Backfill
• Disposal of polluted material
• Disposal of excavated material
• Fill outside retaining structure

Perm. work C&C tunnel
• Structural concrete
• Reinforcement
• Vertical anchors
• Ballast concrete
• Excavation
• Backfill around structure

Perm. work sump
• Structural concrete
• Reinforcement
• Ballast concrete

Perm. work building
• Structural concrete
• Reinforcement

Temp. work
• Retaining wall (4x)
• Anchors
• Props (3x)
• K/C stabilisation (2x)
• Excavation, inside retaining

structure
• Excavation, outside retaining

structure
• Blasting
• Disposal of polluted material
• Disposal of excavated material
• Fill outside retaining structure

Perm. work
• Structural concrete
• Reinforcement
• Vertical anchors
• Ballast concrete
• Backfill around structure

11th April 2017

Alignment 16730 –H6

WBS items unchanged (same as in main report)

WBS items adjusted compared to main report to
adjust for open in situ construction alternative.
• Items strikethrough (strikethrough) are WBS

items not relevant for alternative.
• Items in red (red) are new items relevant for the

alternative.

Adjustments WBS for open construction alternative

WBS: open construction pit
alternative for tunnel


