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NORRA LÄNKEN

Together with Södra länken and Essingeleden, Norra länken builds a centrally located,
inter­linking traffic system in Stockholm

Norra länken

Essingeleden

Södra länken

•9 km rock tunnels, 2 km concrete tunnels,
2 km new and upgraded roads, new and
temporary railway bridge, railway station
track

• Connection to the ports at Värtahamnen
and Frihamnen

•Norra länken will provide safer inner city
streets through directing heavy transport
vehicles into underground tunnels

•The Swedish Road Administration (SRA) is
responsible for the construction as Norra
länken is classified as a national road

•The cost is about 11.6 billion SEK, the
national government finances 75% and the
rest is financed by the City of Stockholm

•800 jobs

•Opens to traffic in 2015
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Ramböll’s parts in Norra länken: Frescati and Värtan

Exit parts
Rock tunnel
Earth tunnel
Concrete tunnel

Frescati, K4 Värtan, K5

Challenges & problems

•National City Park
•Metro
•Rail lines, transport to

the port
•Busy traffic areas

(traffic re­routing)
•Pipe networks

(preparatory works)
•Geology
•Soil reinforcement
•Existing geotechnical &

structural constructions
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Technical disciplines involved in the design

Road design Geotechnics Structural design

Landscape

Storm water & sewerage
­ other pipes

Installation

Rock
mechanics

Drawings 3D Models

Rail
InRoads
InRail

Storm & Sanitary

AutoCad/MicroStation
PLATFORM

CONTRACTOR
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Road design

InRoads

Plan geometry
Centre line
Pavement line
Painted lines

Normal section data
Road width
Subgrade
Base course
Subbase
Skews

Profile geometry

3D Models

Cross sections ElevationsProfileRoad lines 2D/3D

Geotechnics
Structural design
Storm water ­ pipes

DTM

ALG

Planned roads

Frescati

Planned roads

Värtan
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InRoads
Storm & Sanitary

Input data for existing networks
DWG models from municipality

Road design
Geotechnics
Structural design

View drainage as solids
3D Models

Drawings
Plan
Profile
Section

Reports

Storm water and sewerage –other pipes

part 1

Input data for new networks
Size, Materials, Inverts

SDB

DTM
Planned pipes

Frescati

Planned pipes

Värtan
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Profiles
­ requires manual work in AutoCAD
­ SRA accepts only DWG
­ along pipe network or projected

Cross sections
­ good for discussions
­ used for mass calculations
­ along the pipe network/along an ALG

Reports
­ calculation of mass, meter pipes
­ coordinate lists
­ invert in &out

Storm water and sewerage –other pipes

part 2
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View drainage as solids ­ 3D Models
­ quick illustration
­ visual collision control
­ visualize design mistakes
­ view DTM as triangles

Drainage lay out
­ multiple junctions, manhole or inlet
­ road alignment and offset
­ placement interval or number
­ elevation absolute or from surface
­ connecting pipes by slope or by elevation

Storm water and sewerage –other pipes

part 3
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Contours ­ choose any DTM

Trickle ­ helps to place inlets

Tracking ­ lets us know the elevation
and station offset

Move Structure –adjust manhole/inlet to
road surface, connect two structures

Move Network –adjust network to an
updated road surface or alignment

Insert Structure –insert new structure
in plan or profile

Storm water and sewerage –other pipes

part 4
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Edit/Review Pipe is a quick way:

•to go through the system
•control slopes and invert in & out
•test changes
•change material or size

The tabs Pipe and Styels were used
in the Norra länken project

Other tabs belong to the design
process except User Data

Storm water and sewerage –other pipes

part 5
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Structural design

2D data (paper/digital formats):
Plan
Profile/Elevation
Section

InRoads

3D models for constructions
Trough
Tunnel
Retaining wall, …

Road design
Geotechnics
Storm water ­ pipes

DTM

Planned constructions Värtan

Planned constructions Frescati
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InRoads

Geotechnical
investigation

3D Models

3D INFO2D INFO

DTM

ALG

Geological
mapping

Drilling INFO
from other
companies

Surveying data:

Ground surface
Buildings
Bridges
Retaining walls
Roads & railroads
Skanned data

Road design
Structural design
Storm water ­ pipes

Geotechnics

part 1
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Geotechnics

part 2

3D Modelling of soil surfaces

DRILLING REPORT INVESTIGATION
DRILLING
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Lime­cement columns

Geotechnics

part 3

•X, Y coordinates

•Z for top and bottom

for  each column

•Length

•Cost calculations
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Storm water detention basins

District cooling pipesExisting piles for the metro Existing piles for the metro

Geotechnics

part 4

Existing wood piles
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§ XIN –the control file
Decides how objects are displayed in the
dgn or  dwg file, e.g. the profiles and the
cross sections,  the plan view, the reports.

Everyone involved in  the  project should
work on a common XIN

§ DTM –Digital Terrain Model
Surface models, tunnels, culverts, district
cooling pipes, etc

§ ALG –Alignments
Road lines, geometry lines

§ SDB –Structure Drainage Database
Consists of all pipes, manholes, inlets

§ DAT –Pipe network library, each object has
to be defined with a style. Possibility to
display any type of pipe, tele, gas, electricity.

§ IDF –Intensity Duration Frequency

What settings need to be done?
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RWK is a project file

­ DTM
new and existing surfaces

­ ALG
all geometry lines

­ SDB
only one SDB at a time

­ XIN
controlled by Project Defaults

How does the RWK simplify your work?

Important to have ”InRoads meetings”to
inform all designers on the new data
available!
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If you have any questions about the presentation,
feel free to contact us!

Geotechnics

§ Natallia Azaronak
natallia.azaronak@ramboll.se

Storm water

§ Therese Sandgren
therese.sandgren@ramboll.se

mailto:natallia.azaronak@ramboll.se
mailto:therese.sandgren@ramboll.se

