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A brief history of mass transit in
Copenhagen
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Plannedbperation of Cityringen



il Metroselskabet I/S- Ownership

41,7%

CopenhagemMunicipality Danish State FrederiksbergVunicipality

Tasks: Operate existing Metro and construct Cityringen

Organisation: 300 employees (Administration, Operation, Construction)



& Financing principles 6

I Undeveloped land given as
assets to Metro
Development Company

I Takeup loans

I Build the Metro

I The Metro raise value of
land

i Develop and sell the land

I Paybackloans
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Project Funding: The Newtown Principle
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Bl Metro operation

Bl Property tax
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Q. After Metro construction
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Cityringen

Copenhagen Metro
Existing Metro
New Circle Line

Central Copenhagen:
600.000 inhabitants
Greater Copenhagen
1,5 mil. inhabitants

Medieval city centre with
houses from 1% century
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A Lightweight fully-automated driverless metro system with higlevel of reliability >98%

A 24/7 operation with frequent service during pediours, meeting highest standards of
passenger comfort and safety

-or mi nd Rk Hjghlevel of customerservice- and passengeinformation
A Strongarchitectural identity with close links to other means otransportation

A Leastpossible environmental impact durirapnstruction, operational sustainability,
energyefficient, withlow life cyclecost

A Highquality working environment for staff




Q4 Cityringen Facts

A 2 single track tunnels each approx. 17 km in length
A 17 underground stations =
A 4 crossover facilities

A 3 construction- and ventilation shafts
A Automated Control- and Maintenance Centre (CMC)
A Civil Works Contract value approx. 1,6 billion Euro

A Transportation Services Contract value approx. 700 million Euro
(incl. 5 years maintenance)
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Cityringenc Passenger Prognosis
I 75 mill. passengers per year
I 240.000 passengers in the system per weekday

I Copenhagen Central Kh:  41.000/weekday (boarding)
I Kongens Nytorv Kgn: 36.000/weekday (boarding)

Existing Metro- Passenger
U 50mill. passengerper year

Total Metro ¢ Passenger
U 125mill. passengerper year(from 2019)



Planned Operation

Nerrebro VDK 3 2477 Operation

A Combined circle and pendulum
operation

A 150/200 sec headway in rush houl

A 240,000 pass./day

Kebenhavn H



Q. Cityringen- Current Status

A Contract Award January 2011

A Design and Construct Contracts

A Civil Works Contract with Copenhagen Metro Team
A Joint Venture oBalinj Selj Tecnimont of Italy

ATransportatipn System Contract including 5 years ]
hLJISNY GAZ2Y YR alAyuSylryoOS gAuUK !

A Works start 2011, completion 2019



Underground
Stations

1 bt Skylights Technical room
Station entrance /
|
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I Daylight to platform level

I Minimalistic design

I Open space
passengers can feel safe

I Island platform

T Platform screen doors

I Water tight structures




QN Short Station Designs fit into
small spaces
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4. Geology

West Conceptual Geology for the Copenhagen Area East

Frederiksberg Sgerne  Radhusdalen Indre by Amager

l

(the lakes) (Radhus valley)  (City)

-0 r mi

Bcp g
u m‘“ﬁ‘% | et
| Pt ests o

. G;&%@r l Bryozoan Limestone




Q. Construction Focus Areas

Secant Piling
Diaphragm Walling
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.M. Groundwater Control for open excavations

v v v
2 2 =
: iiigiingiiill
o o )
= = £
c -

3

o

aining walls

(R) Abstraction Recharge



Imestone

IN

Q. Groundwater flow




'Mn/ater treatment before recharge O s

Treatment of abstracted groundwater before recharge:

I Necessary to avoid clogging of recharge wells

ormi ndske

I Aeration and sand filtering removes iron and manganese

I When suspended limestone: Sedimentation, using flocculants
necessary

T If contaminants: Carbon filter
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Water treatment, sedimentation
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4k Marmorkirken Special Station
Risk Mitigation Messures




QM. Marmorkirken




4. Marmorkirken Special Station
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QL Marmorkirken¢ Station Geometry
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QL. Marmorkirkenc¢ 3D Model




STRUCTURAL RESULTS

- INNER STRUCTURE

- OUTER STRUCTURE

- DOME TOP

- DOME BOTTOM

BEFORE STATION CONSTRUCTION

AFTER STATION CONSTRUCTION




M Marmorkirken ¢ Registration and
Collection of Data
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