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NORRA LANKEN

Together with Sddra lanken and Essingeleden, Norra lanken builds a centrally located,
inter-linking traffic system in Stockholm

Norra lanken
=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 Vartahamnen
and Frihamnen

Essingeleden __ =Norra lanken 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
lanken 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
=(Qpens to traffic in 2015

Sodra lanken
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Ramboll 3 parts in Norra lanken: Frescati and Vartan

\\,/ E NOHRADJURGAI;EEN 9 Challenges & prOblemS

| . < \
. ! : N | |

\ ‘ =National City Park

/\ =Metro
HAGA vartan, K5 yd =Rail lines, transport to
) / T} § the port
=Busy traffic areas

(traffic re-routing)
=Pjipe networks
(preparatory works)
=Geology
=S0il reinforcement
=EXisting geotechnical &
structural constructions

IS e

B Exit parts

B Rock tunnel
Earth tunnel

B Concrete tunnel
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Technical disciplines involved in the design

Road design Geotechnics Structural design :
- other pipes
Rock
mechanics \ /
Rail \
\ InRoads
InRail
Landscape | —<=——= |Storm & Sanitary| =——— CONTRACTOR
AutoCad/MicroStation
PLATFORM
Installation | = l l
Drawings 3D Models
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Road design

Plan geometry ; Normal section data
Centre line Profile geometry Road width
Pavement line Subgrade
Painted lines Base course
Subbase
\ / Skews
Planned roads
DTM | Geotechnics Erescati
INRoads |——=| Structural design
ALG | Storm water - pipes
3D Models
Road lines 2D/3D Profile Cross sections Elevations Planned roads
Vartan

RAMBOLL Ramboll Sverige AB 2008-11-21 5



Storm water and sewerage —other pipes

part 1

Input data for existing networks

DWG models from municipality

Reports

Drawings
Plan
Profile
Section

Input data for new networks

Size, Materials, Inverts

|

InRoads

SDB

Storm & Sanitary |ptum

View drainage as solids

3D Models

RAMBOLL
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Road design
Geotechnics
Structural design

Planned pipes

Frescati

Planned pipes

Vartan
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Storm water and sewerage —other pipes

part 2

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

S eT———
Reports ey
Element TwDe: Fipe Append |
- - Date dern 20 mas Zoos zZOo:z2s ;41 Display
- calculation of mass, meter pipes PIITLITELI R INAN e —
7 Moterial Diameter  Pipe ID Help |
W TTn 3
- coordinate lists o
PP 200 P134
FE 200 F137
H 5 PE oo 147
- PE oo 193
PP 200 P S=ip=] =y
FE Z0o0 Fze1
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Storm water and sewerage —other pipes

part 3

View drainage as solids - 3D Models Drainage lay out

quick illustration - multiple junctions, manhole or inlet
visual collision control - road alignment and offset

visualize design mistakes - placement interval or number

view DTM as triangles - elevation absolute or from surface

- connecting pipes by slope or by elevation

T

Fipe ] Channel | Culvert i M anhale I Inlet I
Curve Pips Multiple: Junctions i Pipe by Slope

Junction Tupe im Help I
Alignment: m?ﬂ—i] ij
Upstream Station: W _+j
Downstream Station W _+j

[¥¥iew Triangles 1 X

15030221 x Apply
1301223

150
™ Colored Model | 15030224 Preftences.

15130203

15140201 Help
Symbology: 15140203 _‘_I

Dtject L _

Tianges Offset: 5,00 =} _! ™
- Placement
& Interval 50000 _J m
 Mumber: 0,000

- Elesation
 Absolute: 0,000 i

% Compute from Surface: 75030223 'I

-’E\:mnecllng Pipes
¥ Add Connecting Pipes

& BySlope 0.500% € ByElevation
User Data Field -

User Data Value:

Apply I

Options... | Claze i
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Storm water and sewerage —other pipes

part 4

Move Structure —adjust manhole/inlet to
Contours - choose any DTM road surface, connect two structures

Trickle - helps to place inlets Move Network —adjust network to an

updated road surface or alignment
Tracking - lets us know the elevation

and station offset Insert Structure —insert new structure
in plan or profile

[Firovestr =B [Fimnsert structur -1 %]
suface  [Tananzz - Apply Marhdle | Punp | Inket | ‘V(S'“uuwngg F
+ Upstream From
T Erer— ) Pipe [D: P53 # Hep e
o= | ounstieam Fiam
e o S & Notthing 5,000 ] © TreeNat
Easling 3,000
o o Heb =

 Interval 0,000 € Relative to New Alanment
" Tracl o e

€ Distance: 0,000
I™ Move slong Stusture

™ Connect to Existing Stucture
BT =

T B
Surface: l—_T5D3D223 ~ Apply S | HoldSkope  C Hold Invert Elsvations
i Ciection [pown ~ Close T .

I% Dynamics

T~ Hold Distancs
NOTE: Holding fim to in
Help

I Use Selection Set T5160204
TE170201
. © Indvidually T5170203
' I T5170204

S s o D Element | 0d 0f 15180201

x| s = —— ] T5180203
N 81132,13m T5180201

. - Pizvie Ay lose. 75190200
£ 102450,09m S 76130203
Settings. <

Elev 2.42m

B T5130204
= T531020
Close i o B i T5310203
Slp 2541% % == T5310204
~ Help —— =
A 2371055

) 15320201
1+184.71

aif 5.26m
sior: (17.24]

Ramboll Sverige AB 2008-11-21 9



Storm water and sewerage —other pipes

part 5

S Edit/Review Pipe

_ o] x|

Pipe | Storm Flow l S anitany Flow I Design I HGL/EGL | Jzer D ata I Styles i

Fipe 1D

Upsgtream D
Crovenstrean 10
Shape:

k4 aterial:

r aterial D escription:
Roughness:

Size =TI

Flan Length:

Pipe Length:
€7 et I
£ et Out:
= Slope:

Split Flows:

|P534 Help |

hH 24
hAH 35

IEilcuIar o I Circular

IEITG Dagwatten :] BTG Dragwatten

|0.130000 0,1:30000

300,000 x 4500000

50,207 m

493207 m
Ti
i

|-0.151

|-2642

|5.0003

11.a00 Change. |

— Structure Status
| " Fixed

RAMBOLL

Rambdll Sverige AB

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 lanken project

Other tabs belong to the design
process except User Data

2008-11-21
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Structural design

2D data (paper/digital formats):

Plan
Profile/Elevation
Section

|

INnRoads

|

DTM

Road design
Geotechnics
Storm water - pipes

3D models for constructions

Trough
Tunnel
Retaining wall, ...

RAMBOLL
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Planned constructions Vartan
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Geotechnics

part 1
Geotechnical Geological Drilling INFO Surveying data:
investigation mappin from other
9 pping companies Ground surface
Buildings

Bridges

Retaining walls
\ / Roads & railroads
DTM

Skanned data

Road design
Structural design R InRoads
Storm water - pipes ALG
3D Models
2D INFO 3D INFO
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part 2

| surfaces

ing of soi

3D Modell

INVESTIGATION

DRILLING REPORT

DRILLING

METODSAMMANSTALLNTVG

lkedor imoss 1,52 arhetecrrhdel st 4550 g VLS (o ackd (VN3 - 2AKD

3]

FARRE B

ANTAL GROTEKNEKA UNDERSORKNINGAR: 1177

- T 1 |
i !u.h ""Ll""i,':iﬁi§§‘

13
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Geotechnics

part 3

Lime-cement columns

FARG| LANGD | ANTAL | LOPMETER
& <Zim 309 F3d
® | 25-4m 4967 15676
e | 4-8m 2568 12084
& | B=Pm 1382 9803
e | >8m 160 1315
NL505 TOTAL| 9386 | 36592

=X, Y coordinates

=Z for top and bottom
for each column

=L ength

«Cost calculations




Geotechnics

part 4

Storm water detention basins Existing wood piles
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What settings need to be done?

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

RAMBOLL Ramboll Sverige AB
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How does the RWK simplify your work?

RWHK 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

Important to have nRoads meetings” ™o
inform all designers on the new data
available!

RAMBOLL

jﬁ\'lﬂBentley InRoads Storm.t_\-;;Sanitarji:'-*H_ Ed

File Surface Geometry Drainage Ewaluation  Drafting Toolz Help

BB GOl AT E | btk e XA [N A TX FEKLIENS B4

2 [ | B | o B st

@ LA BEEINAM ) PP HOELT BT S

<Unnamed:

rESE (d\7 H—

fn 8 CHE G KGN XS GGG

= £8 surfaces

v Default

o2 T51A0201
v S 75140203
02 T51A0204
-2 15160201
- TS1B0203
- TS1B0204
v -2 TS1B0205
o2 15380221
w2 75360223
- TS53A0231
- TS3A0233
S TS3A0234
-2 15300241
v -2 TS3B0203
v 9 75300201
o2 TS3E0201
oS T53F0201
- TS030221
- TsO30222
- TS030223
- TS030224
v -2 T5130203
02 15140201
v =B 75140203
o2 15150201
-2 15150203
v -2 TS5150204
v S 75160201
o2 T5160203
oS 75160204
02 15170201
v 75170203
- 5170204
4.2 Toian7nt

Surface Marne | Description | File Marne | By Wharn -
T = Berg S:263DBYdEmY,. .. ahsmos
=B Default tsnmos
= Fylining S:263DBYdEmY...  ahsmos
=B 5-AsktunnelBot Askiunnel Botten Yka SH2630E\dtmY...  ahsmaos
= G-AskiunnelTop Asktunnel Top ¥ta S:2a3DBYdEmY...  ahsmos
= G-BefFjarrkylaBot SU2E30EdmY...  nakmos
= G-BefFjarrkylaTop S:263DBYdEmY...  nakmos e
ooen 2 x|
Lookin:lf’:}5 j @ ? —2 [~
4] 15160201 1wk [14] WS009002. ruk [14]wag DTM_t
4] TS170201 ek |19 WEO09003, rk 2] xpi-Ts00_
t |14] 5180201 rwk [14] wS009004. ruk |14 xpii-Ts000
| 4] TS 190201 rwk |14 WEOD900S, rek [i9] tva.rk

e}

\
o2

My Computer

|14] 15300201 rwk

4] TE310201 ek

|i4] 15320201 1wk

4] Te330201 ek

|14] 15330210, rwk

ﬁ Therese, rak

ﬂ Therese_portsaid. rak
4] TTG. ik

Kl

4] tunnel_P1_20041207 rwk.

|14] wS009006. ruk

|14 wWE009007. rek

|14] wS00900. rwk

[i4] va_alle_nanziz.rek
YA-ALLTING-NLE

|14] wag DTM. k.

3

ﬂ WA-BEF KOMSTRUKTION-KS, rwk
ﬂ WA-MY-KOMNSTRUKTION-NLSZ. rwk
ﬂ Wa-NY-TRAFIE-NLSZ, vk,

— il

File marne: |VA-ALLTING-NL52_DBD1 23.nwk.

Files of bype:

I InRoads Files [*.rwk " dim;" alg;". sdb; " xin)

=
= |

Open I
Cancel |
Help |

G-Mimrodk.abErunLedBot
=B G-NimrodkabBrunLedTp

LI 2B G-NimrodK abelBrunnBat

28 surfaces tﬂ_, Geometryl ikal Preferencesl Pl | »

Ready

i

S:\263\0E\dEmi, ..
S263\0BYdtmi, ..
S263\0EYdtmi, .

e mlee L

55iMmos
s5imos
s5iMmos

o

N
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If you have any questions about the presentation,

feel free to contact us!

Geotechnics

§ Natallia Azaronak

Storm water

8§ Therese Sandgren
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