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The Metro

~1syour neighbour

What can [ expect?
Where can I find moreinformation?
How do I contact Cityringen?
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Contactdetails
www.m.dk/cityri
Telephone: +45 72
E-mail-RaboE

Ma rmorkirken

Why t
In2005
Frederik

Cityring"

CITYRINGEN
Itwillopenin2018

Itisthe largest building projectin Copenhagensince King
ChristianIV founded Christianshavnin 1618.

Itisexpectedto create 25,000 man-years of work duringits
construction. This correspondsto 1,200-1,500jobs ayear directly
connected to construction work,and 2.500-3,000 jobsayear
deriving from the projectatsubsuppliersandinservice industries.
We will endeavour to ensure that 5-7 percent of hourly-paid
construction workerjobsarefilled by apprentices.



The story so far
The planning of the new Metro linestartedin
2002.

We are your new neighbour

We're sure you recognise us. With the utility companies and our
contractor, we have been rerouting cables and traffic to make
way for the building of the future Metro stations.

We are now ready to start building stations, tunnels and shafts

for the new Metro line. And there will be times where you will be
inconvenienced by work on the Metro. You will learn what it means
to have an active construction site as your neighbour over a period
of four to five years. The work will vary greatly from year to year.

One of our mostimportant tasksis to keep you informed of the

work going on at the construction sitein vour neighbourhood.

Our goalisto ensure that, as far as possible, that you can geton

with daily life during the construction period and that you are

informed in good time of major changes on the construction site.

This brochure describes what you can generally expect while
construction workisin progress, where you can get more
information, and how you can contact us.

You will find aninsertinside the brochure, which informs you
specifically about the construction sitein your neighbourhood.
Theinsertincludes atimetable, explaining what will happen
when, and how it will affect you as our neighbour.

Since 2009, we have rerouted about 24 km of
supply cables to make way for the new under-
ground stations,including 2 km of telecables
and 4.5 km of district heating pipes. We have also
created about 130 traffic diversions.

The Cityringen construction project has
prompted the largest everarchaeologicaldigin
Denmark. Archaeologists have sifted through
about 23,000 m® of earth. Among otherinteres-
ting discoveries, they have located the original
Osterport city walls under Kongens Nytorv. They
date backtoabout1000AD.
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We cannot avoid the inconvenience
- but we wiill let you know in

good time

We will notify you of the work mainly via our website
www.m.dk/cityringen. If you subscribe to our news service, you
will receive aweekly report,informing you what is happening on
the constructionsite.In the event of anacute situation, e.g. if we
suddenly discover that we need to work at night or if the power lines
will be cut, whenever thisis possible, you will be informed by letter.

When the constructionsiteis established, we willinvite you to
attend aninformation meeting. We willalso invite you to come
toan Open Cabin eventjust before we start the work we expect
toinconvenience you most,i.e. during the building of station box
walls. At these events, you can learn more about our workand we
will be pleased to answer any questions you may have.

Ifyouare aneighbour, you will receive aninvitation to the
information meeting. You can also find the date and time on our
website. We will also advertise in your local newspaperin the weeks
prior to theinformation meeting.

You are also welcome to call or write to usatany time.

HOW TO CONTACT US

24-hour Helpdesk: +45 7230 2020
E-mail: nabo@m.dk
www.m.dk/cityringen
m.dk/cityringen/klager

21 construction sites

Atotalof 21 constructionsites will be
establishedin Frederiksbergandin
Copenhagen,in connection with the new Metro
line.Seventeen new Metro stations will open

in 2018. Thereare four particularlyimportant
constructionsites:at Nerrebroparken, on @ster
Segade and Otto Busses Vej (where new tunnels
willbe bored) and on Sender Boulevard, where
we will build ajunction chamber that trains will
use toswitch tothe Controland Maintenance
Centrein VVasbygade.



We set up the construction site
(Period: about 3 months)

The building process starts when we set e

up the construction site with hoardings, . .
portable cabins, machinery and building Clty‘hoz?rdlngs ) )
We will build a total of 6 kilometers of hoardings

materials. - N
around Cityringen's 21 constructionsites.

The construction site will gradually grow The 2.5-4 m-high hoardings will also act as sound
and become more obviousin the cityscape barriers.

thanitwasduring preparatory workasit

will now be boarded off. As we hope that Ifyou haveagoodidea how we can decorate the
the hoardings will play a partin city life and hoardings, we will be pleased to hear fromyou.
create attractive spaces, in partnership
with the municipalities of Frederiksberg
and Copenhagen, we arerunning the 'Byens
Hegn' (City Hoardings) project. Theaimis
to use the hoardings for cultural purposes
andin connection with streetartand other
creativeinitiatives. The projectisfinanced
by advertising, which will therefore also be
afeature of the hoardings.

Read more www.byenshegn.dk
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We construct station box walls
(Period: about 6 - 14 months)

To prevent the ground from cavingin when
we excavate the big hole needed for the
underground station, we cast underground,
reinforced concrete walls before we start
digging the holeitself. The construction

is a watertight cofferdam. Its walls help
maintain the groundwater level. The method
also helps prevent subsidence damage

and protects buildings built on timber pile
foundations.

This phase of construction work causes
mostinconvenience asit causes noise and
vibration.

We often work close to house fronts and
there will be times when we will have to
apply for exemption from applicable noise
restrictionsin the area. Machinery will be
moved around on the site so theinconvenience
will vary inintensity during the period.

The work may cause noticeable but harmless
vibrations in surrounding buildings. Even
entirely harmless vibrations may cause
inconvenience and physical discomfort for
our neighbours. You may find that the
vibrations make cups rattle, create ringsin
coffee and shake the glassin picture frames.
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Building registration and surveillance

Metroselskabet listsall the buildings within
50 metres of the excavations and specific
buildings (including churches) within 200
metres. We are collecting drawings of these
buildingsandinformation about their
foundations.

During construction work, there are three
factors which can potentially cause settle-
ment: Movementin surrounding area of the
ground during station/shaft or tunnel excava-
tion, changesin the groundwater level,and

vibrations that can cause damage to buildings.

Metroselskabet consistently monitors con-
struction processesso that weare sure that

thereare no unintended movementsin the
ground adjacent to the constructionsite.

Before starting construction work, Metro-
selskabet has conducted trial drillingsand

we have measured the groundwater level
under normal conditions. During construction
work, the contractor will consistently test the
groundwater level around the excavations to
ensure thatthisis notaffected by the work. If
the groundwater level falls, we pump waterin
so thatthe levelis maintained.

Thereare severalkinds of vibrations and we
do notanticipate exceeding the maximum
level for vibrations that can cause damage

Station box walls are constructed in stages.
Firsta machine excavates a deep holein the
ground. Then the walls of this part of the hole
are mouldedin concrete. The machineis then
shifted to excavate further and more of the
wallis cast. When we have finished, there are
fortified walls allaround the areain which a
deep hole will be excavated for the station box.

to buildings. During construction work that
causes vibrations, we setupinstruments to
measure vibrationsin the foundations of
selected buildings. These building are
monitored, so that we can take precautionary
stepsifvibrations should approach alevel
which would cause damage to buildings.

Ifyou believe that Metro constructionis
causing damage to your building, please
contact Metroselskabet directly.




We partially seal off the station

(Period: a couple of days)

Once we have built the walls for the future
station box, if possible, we then putaroof
onit. Making the roofitselfis noisy but the

roof willthen functionasasound barrier for
theworkthatwill be doneinside the station
box.

We excavate the station

(Period: about 1-2 years)

When the station box has been partially
closed off, we start to excavateinside the
station box. During this phase, you will
noticeincreased lorry traffic toand from
the constructionsite,as we have toremove
the excavated material. At the same time,
however, you will notice thatthereis
generally less noise on the construction
siteitself. Lorry transport will be intense
overseveral periods depending on where
you live.Onaverage 50 lorries will drivein
and out of the constructionsite. The lorries
operate from07.00-18.00.

Building the stations
Thestations will be built to adepth of 10-30
metres.

The machines that make the station box wallsare
25-40 metres highand weigh up to 60 tonnes.
(By comparison, a bus weighs 16 tonnes).

We useanaverage of 24,000 tonnes of concrete
to build astation.
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Traffic

In connection with preparatory work on
Cityringen, we have rerouted many kilometres
of power, telephone, water and gas lines so that
we can excavate the stations. In many places,

we have moved the construction sites around,
which has disrupted traffic. Once we start con-
structing the Cityringen itself, most construction
sites will be permanent. This means thatin
future there will be fewer disruptions to traffic.

Before we set up the construction sites, Metro-
selskabet plans trafficin cooperation with the
municipalities and Copenhagen Police.

When we make changes to traffic conditionsin
the vicinity of the construction sites, we have to

OS]

=Ro

P

A

TTTISTIISTISTSISIST

XXXKKS
a

A

OXOXXXX

v
A

K = o
K m
K
< ]
1 L
P S
—

make sure that there is space for different kinds
of road users: cars, buses, bicycles and pedes-
trians. We also make sure that our drivers have
best possible visibility conditions for driving
into and out of the construction site.




We bore tunnels
(Period: about 3 years)

Cityringen will have two parallel tunnels,
each 15.5 km long. Tunnel boring takes
place deep underground and createsalmost
no disturbance at ground level—even
though the boring machines work 24 hours
aday. Ifyouliveinabuilding under which
the boring ma-chines pass, you may feel
vibrations overa period of 2-5 days.
Otherwise, tunnel boring work causes

very little disruption.

Tunnelboringstartsatthe three tunnel
sites: Nerrebroparken, Vasbygade/Otte
Busses Vejand @ster Segade. The tunnel
boring machinesare loweredin parts

and assembled underground. Excavated
material from the tunnelsis transported
from these sites. Ifyou live close to one of
the future stations, tunnel boring work will
cause only minimalinconvenience.

The tunnel boring machinesare about100
m long. Asthe tunnelsare bored, they are
successively lined with concrete elements.
The concrete tunnel lining holds back water
and earth.

There will be construction work going on 24
hoursaday at the tunnelsites (Nerrebro-
parken, Otto Busses Vej/Vasbygade and
@ster Segade). The noisiest activities

will take place during the daytime (07.00-
18.00). Outside normalworking hours, we
will only perform work thatis necessary to
keep the tunnel boring machines running.
Excavated material will be removed from
the tunneland materials lowered, which
means that the cranes will operate day and
night.
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The tunnel boring machines

The tunnelboring machines each weighabout
700tonsand bore up to 30 metres of tunnel
perday.

Theyoperate 24 hoursadayandare manned by
teams of 10-15 workers, called the "tunnel gang".
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Excavated material to Nordhavn

Material excavated from the underground
stationsand tunnels will be transported

to Copenhagen's new sustainable area,
Nordhavn.

Excavated material will be transported on
weekdays from 07.00-18.00. All lorries will
be fitted with diesel particulate filters.

Most excavate material comes from the
tunnelborings. Lorries will be loaded with
excavated material from the boringsand
transported to Nordhavn. Onaverage there
willbeabout 115 lorries toand from each of
the three tunnelsitesat Nerrebroparken,
Oster Segade and Vasbygade/Otte Busses

Vej. Excavated material will be transported
on weekdays from 07.00-18.00.

Periods:

- Neorrebroparken:about 3%z years
- Vasbygade/Otto Busses Vej:about 12 years
- OsterSegade:about 1%z years

Inaddition, material will be excavated
from shaftsand stations. Lorries willalso
transport materials to the construction

sites. This kind of traffic will vary depending
onthe constructionsite.

We cannot determine specific routes which
hauliers must use. The municipalities

have recommended a number of routes to

ensure that lorriesjoin major roadsassoon
as possible, as these are most suitable for
heavy traffic. [t will often bein the haulier's
interestto choose therecommended routes
astransportationtimes willbe reduced to
aminimum and thus more costeffective for
the haulier. From time to time, roadworks
and other conditions may mean that other
routes are more beneficial.

Apartfrom transporting excavated mate-
rial from the construction sites there will
mostly be incoming traffic to the tunnel
sites bringingin construction materials.



We build the underground station

(Period: about 2 years)

We will build underground stations,
including ticket halls, stairs, platforms and
technicalinstallations. During this phase,
there will be less noise disruption thanin
earlier phases.

The stations
All 17 stations on the new Metro line will be built
underground.

The new stations will be built on the same

basic principleasthe current Metro stations,
exceptfor Marmorkirken station, which will be
built with side platformsrather thananisland
platform. We are working with different designs,
coloursand materialsin the new stations.

Each station will have two elevators.

The Metrostationat Marmorkirken will be the
deepeststation ontheline.Itis expected thatthe
station will be built to a depth of 25-30 metres.
Thisis because the platforms here will be built
with one platform above the other.

The Metro stationsat Kongens Nytorvand
Gammel Strand will be the shallowest stations
onthe new line. They will be builtto a depth of
10-15 metres.

We build station plazas and create 17 new
cityscapes (Period: about 6 months—1 year)

When we have finished construction of the
underground station, we will start to build
the station plazaabove ground. Disruption
during this phase will be limited to the kind
of noise and traffic normally associated with
roadworks and pavement work.

In 2009, the Municipality of Frederiksberg
passed district plans for each of the station
plazasatthe newstations. Prior to this,
there were public meetings and a consulta-
tion process with hearings. In partnership
with Metroselskabet, the Municipality of
Copenhagen held Open Architectural Office
events during 2010, where citizens of the
city could make their wishes known and give
inputtothe new cityscapes. From 2011 to
2012, the Municipality of Copenhagen will
issue district plans for the station plazas for

the purposes of public consultation. The
district plansare expected to receive
politicalapproval before the end 0f 2012.

The two municipalities' district plans
establish the general framework for the
new cityscapes. The district plansare
based on planning proposals drawn up by
Metroselskabet, which form the basis for
ongoing processesand project planning.
Amendments resulting from the district
plan hearingand approval will of course be
integratedinto the construction project.
During this phase too, input fromand
wishes expressed by neighbours for the
fu-ture stationswill beincludedin efforts to
create new cityscapesthatare uniqueand
reflect the characteristics of the localarea.

Test runs

While we are working to create the new
cityscapes, we willalso be putting the
finishing touches to the tunnels. We
willalso lay tracks and install the very
complex network of systems that will
ensure safeand reliable Metro operation.
We willthen test-run Cityringen forabout
oneyear.




Metro as neighbour
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Respect for our neighbours

The contractoris obliged to substantiate that environmental regulations are met,
and, where thisisimpossible, to seek dispensation.

The Municipalities of Copenhagenand
Frederiksbergare the environmental
authorities responsible for the construction
of Cityringen. The municipalities grant per-
mission to set up and operate construction
sites. When they give environmentalap-
proval, the municipal authorities establish
conditions the purpose of which is to safe-
guard the environmentand our neighbours
asbestas possible.

Environmental conditionsinclude the
following:

-Noiseand vibration

-Dust

-Groundwater

The municipalauthorities require the con-
tractor to substantiate that environmental
regulations are complied with.

The municipal authorities will continually
monitor environmental conditions through-
out construction.

Dispensations

The two municipalitiesinvolved have pro-
duced ajointassessmentof the environ-
mentalimpact of the Cityringen project.
The assessment was politically approved
in2009. Thereportconcludesthatthe
environmentalimpact of the construction
works will be acceptable but foresees thatit
will be necessaryinsome areas to grant dis-
pensation from the applicable environmen-
tal legislation. The contractoris obliged to
substantiate thatitis not possible to meet
the environmental constraints even using
an alternative method of construction,

and that the contractor will use the most
ecofriendly construction method possible.
The municipalauthorities can require of the
contractor that neighbours are forewarned
of disturbances, and that the contractor
takes steps to minimise the nuisance, for
example, by erecting sound barriers.

Inspection and expropriation

The term "expropriation" is used to de-
scribeasituation,in which land and rights
have to beacquired from owners/usersin
order to carry outa project passed by Folke-
tinget, the Danish Parliament. For example,
"Lovom en Cityring" (the Cityringen Act)
grants Metroselskabet the right to acquire
any areaor rights necessary to construct
Cityringen.

Most of the Cityringen compulsory
purchase ordersare related to alterations
to buildings, rights and future protection
of the system. However, there areisolated
instances where it has been necessary to
expropriate homes and businesses. A total
ofabout ten residences (apartments) have
been expropriatedin connection with
Cityringen. Most of these were made at the
owners' request.

Noise pollution - indicative limit values

Noise limit measured in dB
one meter from .

front of the building ¥

Noisy work 7AM-6PM 70
All work 6PM-10PM Lo

&

© | Saturdays, Sundays 7AM-10PM 40

% and holidays
All day 10PM-7AM Lo

Max | Allday 10PM-7AM 55 (Kbh) /60 (Frb)
(corresponds to the conversation)
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Neighboursin 2018

Seventeen new Metro stations will openat the end of 2018. They
will be the key to fastand efficient transportaround Denmark's
capital. Ifyou live on Nerrebro, it will take you ten minutes to get to
workin the City Centre. You will also be able to go shoppingin
Nordre Frihavnsgade, swim off Islands Brygge, eat dinnerin
Kedbyen and catch your flight from the airportin no time atall.

We hope that you will enjoy the new Metro when it opensand we
look forward to inviting you to the official openingin 2018.

Untilthen, we thank you for your patience.

Contactdetails, Cityringen
www.m.dk/cityringen
Telephone: +45 72302020
E-mail: nabo@m.dk
m.dk/cityringen/klager
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The Metro
The Metrorunsround the clockseven daysa
week—and every two minutes during rush hour.

Thetrains onthe new Metro line willnever meet
the trains on the existing Metro line, as they
operateasseparate systems. You will be able to
change between Metro lines at Frederiksberg
and Kongens Nytorv—and from the Metro to the
S-trainat @sterport, Nerrebroand Kebenhavn H.

Thetrip from Trianglen— Enghave Plads will take
ten minutes

The trip from Frederiksberg— Radhuspladsen
will take six minutes

In 2010, 50 million passengers travelled on the
Metro.In 2025 the number of passengers using
the Metroisexpectedtoincrease to130 million.
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