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SLAB TRACK SOLUTIONS FOR COPENHAGEN METRO
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a success story
goes on.

RHOMBERG SERSA RAIL GROUP 10
HISTORY VEARS

Sersa Group

1948 2012
Merger with
the Sersa Group to form the

Rhomberg Sersa Rail Group

Formation of Soudage
électrique des rails 5.A. (SERSA)

1992 - 2009

1999 - 2005

RHOM BERG Takeover of BEW and expansion
SERSA /"

GROUP of railway infrastructure activities,
takeover of Track Australia

Formation of Sersa
Germany and
subsidiaries in Holland,
UK, Ireland and Canada

Merger with
Rhomberg Bahntechnik to form
the Rhomberg Sersa Rail Group

1886
Formation of the Rhomberg
construction company in Bregenz

Rhomberg Group

RAIL
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RHOMBERG SERSA RAIL GROUP
INTERNATIONAL PRESENCE

1 Austria

7
7/

2 Switzerland

3 Germany
4 United Kingdom
5 Canada

6 Australia

7 Ireland

8 USA
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Infrastructure

Vehicles

OUR EXPERTISE

Track construction - mechanical and commercial
Slab track and ballasted track expertise
Track and switch maintenance

Renovation of railroad tunnels
Welding

Electrical installations, traction power
supply, communication technology

Engineering. Project Management
Innovative products ’ : : ,/

Maintenance, servicing, operation,
purchase and sale of railway vehicles

Logistics and operation as a
rail transport company
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PRODUCT DEVELOPMENT AT RSRG
YOUR BENEFIT IN FOCUS, THE FUTURE IN MIND

Important concept from the outset:

- What specific problems and challenges will the product be able to
solve for infrastructure operators or contractors?

- Why will customers rely on the products or
services of the Rhomberg Sersa Rail Group?

- Note:

— product benefits can be completely
different for different customer groups
for one and the same product!

—> greater awareness of the specific :
benefits facilitates continuous /

optimisation of products and
cooperation with customers
and partners!
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SLAB TRAC
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SLAB TRACK

Enabling Future Moblity — Event 1: Products - Webinar Recording

RHOMBERG
SERSA

WEITERE VIDEOS
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https://www.youtube.com/watch?v=FmRdr1X42xM

COPENHAGEN RAPID TRANSIT
AT A GLANCE
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THE COPENHAGEN METRO
HISTORY AND DEVELOPMENT

= 2002

M1 Vestamager to Narreport St.
M2 Lergravsparken to Narreport St.

Lergravsparken
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THE COPENHAGEN METRO
HISTORY AND DEVELOPMENT

= 2002

M1 Vestemager to Narreport St.
M2 Legravsparken to Ngrreport St.

= 2003

M1 and M2 extended to Frederiksberg
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THE COPENHAGEN METRO
HISTORY AND DEVELOPMENT

= 2002

M1 Vestemager to Naerreport St.
M2 Legravsparken to Ngrreport St.

= 2003

M1 and M2 extended to Frederiksberg

LA P
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= 2007

M1 and M2 extended to Vanlgse
M2 connection to CPH Airport
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THE COPENHAGEN METRO
HISTORY AND DEVELOPMENT

— 2019

M3 Cityringen opened

e B ) =
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THE COPENHAGEN METRO
HISTORY AND DEVELOPMENT

— 2019

M3 Cityringen opened

= 2020

M4 line to Nordhavn opened
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THE COPENHAGEN METRO
HISTORY AND DEVELOPMENT

— 2019

M3 Cityringen opened

= 2020

M4 line to Nordhavn opened

Amager Strand

— 2024

Exptected opening of M4 Branch off to Sydhavn Kobenhawns Lufthaun

RAIL
GROUP

Vesiamage RHOMBERG
o SERSA /



THE COPENHAGEN METRO
THE FUTURE
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COPENHAGEN RAPID TRANSIT
AT A GLANCE
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THE COPENHAGEN METRO
AT A GLANCE

A

(Source: Metroselskabet, Photo by Sgren Hytting S 2\ T— Source: Metroselskabet, Photo by Regi Sales
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THE COPENHAGEN METRO
TRANSFORMING THE CITY

THE COPENHAGEN METRO CONCEPT:
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* Small units (39m)
* Short headway, 90sec

. S'maII stations. RHOMBERG /
* Tight tunnel, diameter: 4,9m SERSA /7



THE COPENHAGEN METRO
TRANSFORMING THE CITY
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M4 LINE TO SYDHAVN
BACKGROUND FOR CHOOSING SLAB TRACK

WHY SLAB TRACK FOR COPENHAGEN METRO?

* Savings on civil works balance out the extra track cost
* No room for ballast tamping

* Minimizing track side works

* Avoiding dust in tunnels

* Using area between rails as escape route

» Little tolerance for vehicle movements

* Lightweight, fully-automated driverless metro system

e 24/7 operation

* High level of reliability (>98%)

RAIL
GROUP

RHOMBERG
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M4 LINE TO SYDHAVN

CRSH4 CONTRACTOR
l:::]m"lll
RHOMBERG eracec o
:;"..- Hasmgfaalirmen
The contract to the JV Rhomberg Efacec covers the design and :‘F
construction for the following parts of the transportation system: ﬂq"'m“ S
o "r"'i' .::
Permanent Way (PW) "“'“u;;_: e, &
Traction Power (TP) Pads gy, 0™
ShLmginimies

Power Supply (PS)
Local SCADA (LS)
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M4 LINE TO SYDHAVN
FACTS

* 4,6 km long tunnel (2 tubes) with 5 Stations:

- Havneholmen

- Enghave Brygge
- Sluseholmen

- Mozarts Plads

- Ny Ellebjerg

* 2 shafts for logistics, switches and crossings:

- @rstedsverket
- Gasebaek

e 2 crossovers (switches and cross)
e Installation of slab track systems:
- LVT HA
- MSS

“thlﬂ_ﬂ'ﬂll
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@rstedsverket
Wy Emai) = Enghos
O | 5 e
@2, 2 mGasebaek
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THE TUNNELS

M4 LINE TO SYDHAVN
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2™ stage concrete

Stray current mesh, see drawing: /
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Interface between 2'“—/
and 1% stage concrete

|
The shape of the 2™ stage concrete
follows the inclination of the LVT blocks.
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M4 LINE TO SYDHAVN —
SLAB TRACK SYSTEMS

Low Vibration Track Mass Spring System Direct Fixation Track
(LVT HA) (MSS)

RAIL
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M4 LINE TO SYDHAV

N

THE LVT HA SLAB TRACK SYSTEM

164

(E Track

1456 Rail 54 E1

current mesh

Interface between 2nd 2
stage concrete and 1st” ¢’
stage concrete

Structure

1 layer of concrete C30/37
LVT HA with W14 fastening
54E1 Rail

Stray current mesh

RHOMBERG
SERSA



M4 LINE TO SYDHAVN —
THE LVT HA SLAB TRACK SYSTEM

aaaaaaa

Resilient pad

bbbbbbbbbb
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M4 LINE TO SYDHAVN
THE MSS SLAB TRACK SYSTEM
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Interface with Walkway Sealing of elastic mat
to be clarified :
DFF21 fastening

Reinforcement schematics
Elastic mat

Interface between MSS
concrete and 1st stage concrete

MSS concrete

Area of concrete: 1.165 m?
Mass of concrete: 2.913 t per m lenght

Structure

e Elastic mats

* Reinforcement

e 2 layers of concrete C40/50
* DFF 21 Fastening

*  54E1 Rail
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M4 LINE TO SYDHAVN —
THE MSS SLAB TRACK SYSTEM

RAIL
GROUP

RHOMBERG
SERSA /



M4 LINE TO SYDHAVN ~oh
TECHNOLOGY USED

RhoTAS - VERSATILE TRACK ADJUSTMENT SYSTEM

1 compensator
gauge holder (3) _ (19
2 lateral slide
rail fixation unit (2) ‘ ‘ bearing (1-2-2)

height adjustment
- - bolts (1-1)
height adjustment

bolts (1-1) 5 5

INSTALLATION METHOD: TOP-DOWN

lateral slide

4 bearing (1-2-2)

compensator
(1-3)

3

supporting plate (1)

RAIL
GROUP
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M4 LINE TO SYDHAVN
TECHNOLOGY USED

32

RhoTAS - VERSATILE TRACK ADJUSTMENT SYSTEM

RHOMBERG /
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M4 LINE TO SYDHAVN
TECHNOLOGY USED

RhoTAS - VERSATILE TRACK ADJUSTMENT SYSTEM

track adjustment asseblies

ties / rail supporting blocks /
direct fasteners

RHOMBERG
SERSA
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M4 LINE TO SYDHAVN —
TRACKS INSTALLATION TOP-DOWN

» $7 IEs < B ,\ :
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M4 LINE TO SYDHAVN —
CHALLENGES

LIMITED ACCESSIBILITY
LOGISTICS

RAIL
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M4 LINE TO SYDHAVN —
SOLUTIONS

19 ;

VERTICAL SUPPLIES

DELIVERIES THROUGHOUT TUNNELS RHOMBERG

SERSA /



M4 LINE TO SYDHAVN (\
RESPECT AND DIVERSITY @

WE STAND FOR:

*  Work safe - home safe!

* Respect and cooperation
» Diversity that brings better ideas

RAIL
GROUP
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M4 LINE TO SYDHAVN (\
RESPECT AND DIVERSITY @
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ENABLING FUTURE MOBILITY
QUESTIONS AND ANSWERS

info@rsrg.com
#EnablingFutureMobility
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ENABLING FUTURE MOBILITY
NLRA WEBINAR PROGRAM #3: DIGITAL TOOLS AND SERVICES

DIGITAL RAIL
SERVICES

15. March 2023; 16:00 CET
Book the date!

Ralf Sommer - Project Manager BIM Implementation
Rhomberg Sersa Rail Group - Bregenz, Austria

RHOMBERG /
SERSA / Group



Linked [T}
3 YouTube

@RhombergSersaRailGroup
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THANK YOU!

Mariusz Kalinowski
Project Manager International

Tel. +43 664 629 70 24

Mariusz.Kalinowski@rsrg.com

RHOMBERG ;
SERSA

Rhomberg Sersa Rail Group
MariahilfstraBe 29

6900 Bregenz | Austria

Tel +43 (0)5574 403-0

info.rbt@rsrg.com

WWW.rsrg.com
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