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**** Name and address, E-mail, web site. / Nom et adresse, E-mail, site web.
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Danish Society for Tunnels and Underground Works, DFTU
Parallelvej 2, DK-2800 Kongens Lyngby, Denmark
e-mail dftu@dftu.dk

web : www.dftu.dk

**** Type of structure. / Type de structure.

== ANSWET / FEPONSE === mmmmm o oo oo
DFTU is led by a board of six members.

Chairman: Sgren Degn Eskesen

Secretary: Ole Overgaard

Treasury: Lars Gredsted

Webmaster: Peter Kruse

Member: Kim Smedegaard Andersen

Member: Guy Taylor

**** Number of members and type. / Nombre de membres et type.
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The society has Corporate members as well as individual members
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**** Title of the journal (if any). Important articles published in 2012,
Titre éventuel de la revue. Articles importants publiés en 2012.
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**** Major events of the association during 2012.
Evénements majeurs de l'association en 2012.

== ANSWET / FPONSE =-=-=nmmmmmm oo oo oo oo

The Danish Society for Tunnels and Underground Works has during the year 2012 arranged 6
member meetings including one technical site visit. The technical site visit was to Nordhavnsvej, a
cut & cover tunnel for a new ring road in Copenhagen with a JV Pihl-Zublin as the contractor.
Members of the society have participated in the ITA General Assembly in Bangkok, Thailand

including active participations in three ITA working groups. Members have also participated in
activities within COSUF and ITAtech during 2012 and lecturer within ITA - CET.
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**** Summary in 5 to 10 lines of the activity of the working groups.
Résumé de 5 a 10 lignes de l'activité des groupes de travail.
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PART 3: UNDERGROUND ACTIVITY.
3éme PARTIE : ACTIVITE DES TRAVAUX EN SOUTERRAIN.

**** Around 1 page (with 1 or 2 pictures) to be published in the activity report in the website
concerning the significant projects under construction or in study.
Environ 1 page (avec 1 a 2 illustrations) destinée a étre publiée dans le rapport d'activité
sur le site internet concernant les projets significatifs en construction ou a I'étude.

== ANSWET / FEPONSE -=-=-mmmmmmmmm oo oo
Fehmarnbelt Fixed Link:

The project has been delayed for approximately 1 year mainly due to the prolonged approval procedures in Germany
and Denmark. Consequently the tender design is still on-going in the Ramboll-Arup-TEC JV with the Design & Build
tender now planned for summer 2013. In parallel the documents for the authority approval in Germany and Denmark
are being finalized by Femern A/S. The Danish Plan Approval process are scheduled to begin in June 2013 and the
German Plan Approval procedure in August depending on the outcome of the on-going pre-check.

Four civil engineering contracts for the coast-to-coast link are planned to be tendered in parallel during summer 2013.
They are as follows: 1) Dredging of the seabed and land reclamation; 2) Construction of the northern section of the
IMT; 3) Construction of the southern section of the IMT; 4) Construction of the portal structures, ramps and associated
land facilities.

The Prequalification of contractors for the four contracts is on-going and nine different construction consortia involving
contractors from 24 different countries have sent in the Prequalification Questionnaire by 18" January 2013 as required.
The prequalified companies will be announced in the spring of 2013.

The Fehmarnbelt project is one of the biggest construction projects in Europe with an estimated construction cost of
more than 5 billion Euros. The work includes an 18 km immersed tunnel connecting Germany and Denmark close to the
existing Rgdbyhavn-Puttgarden ferry line. The tunnel is cast in watertight concrete with road and rail tubes located
adjacent to each other with two motorway tubes on the west side and two rail tubes on the east side. A central corridor
for installations and an escape passage is provided between the two road tunnel tubes.

Cityringen — Metro Circle Line:

Cityringen is the biggest construction job ongoing in Denmark and major progress has been made during 2012. The
project consist of a completely new Metro circle line with 15km metro all underground (30 km tunnels) and 17
underground stations in the City center of our capital Copenhagen.

With 21 construction work sites active in the center of Copenhagen the project is highly visible to visitors and
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inhabitants of the city. 17 of the work sites will be future stations, there are 3 construction shafts and on cut & cover
tunnel section and portal. All stations and shafts are constructed as open cuts with retaining walls of secant piles or
diaphragm walls. Secant piles are used at 15 sites where the pile length are up to 28 m and diaphragm walls are used at
the remaining 6 sites and penetrates to a maximum depth of 44 m. Secant piling and diaphragm walling is ongoing at 11
sites (April 2013) by the use of 12 secant piling rigs and 5 diaphragm walling rigs using hydro-mills to cut the
limestone are in use. All secant piling and diaphragm walling is performed by Trevi Spa of Italy as subcontractor to the
main contractor consortium Copenhagen Metro Team 1I/S. As of April 2013, three stations and the cut & cover tunnel
section have retaining walls of secant piles completed and excavation is ongoing. Two shafts have completed the D-
walls and one is excavated to the full depth of 40m.

Figure. Diaphragm wall construction using hydro mill cutters.

The tunnels will be constructed using four Earth Pressure Balance TBMs manufactured in a corporation between Seli of
Italy and Kawaski of Japan. The first TBM arrived in Copenhagen by the end of 2012. The second will arrive in the
spring of 2013 and they will start tunnelling in the summer 2013. The remaining two TBMs will start tunnelling in first
half of 2014.

Cityringen — branch off to Nordhavnen:

A 2.5 km extension of the new Cityringen metro line in Copenhagen is being designed at the moment by the Ramboll-
Arup JV in association with COBE Architects. This will consist of twin running tunnels, 1.8 km long, from Sortedams
Sg bifurcation chamber, running to a new underground station at Nordhavn and then a short section of cut and cover
tunnel and ramp leading up to a 250 m long elevated portion of the line, terminating at the new Orientkaj station. The
procurement process has started with prequalification and construction is planned to start in 2014,

Cityringen — branch off to Sydhavnen:

A feasibility study for a 4.3 km future extension of the new Cityringen metro line in Copenhagen is being prepared by
COWI for the owner Metroselskabet I/S. The new section will branch-off from Cityringen by a future branch-off
chamber to be located near the Control and Maintenance Centre for Cityringen. It will consist of a combination of twin
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bored tunnel connected to deep stations and open pit which connects to terrain stations. Six different scenarios is being
analysed were the three main scenarios consists of: A solution where approximal 2.7 km will be bored tunnel, 0.6 km
Cut&cover, 600 m open pit and 400 m at grade. A solution where the entire 4.3 km are bored tunnel and a combined
solution consisting of 3.6 km bored tunnel, 100 m cut&cover and 600 m ramp and at grade metro. The stations will
follow the concept of cut&cover stations as used on the Cityringen and two stations may be located in water canals. The
metro line will connect Cityringen to the traffic intersection at Ny Ellebjerg station through the new town development
area in the old south harbour area to the city centre. Decision on final alignment is expected in the autumn 2013.

Northern Harbour Tunnel:

The main contract for the Northern Harbour Tunnel (Nordhavnsvej) was signed in August 2011 with the contractor JV
Pihl-Ziblin and the road will be opened in 2015. Nordhavnsvej will be approximately 1.65 km with a 620 m Cut &
Cve‘r tunnel. The cross section of the tunnel consists of 2 lanes in each direction.

Waste water tunnels in Copenhagen:

The Utility Company HOFOR will construct two tunnels for waste water. The Damhus tunnel Hvidovre is 2.5 km long
with a 2.5 m diameter. It is constructed by a JV of Arkill and Meyer&John. Ramboll is the clients consultant.

The Damhus tunnel Copenhagen is 3.4 km long with a 3.0 m diameter. It is constructed by a JV of Aarsleff and
@stergaard. Niras is the clients consultant. The tunnels will be finalized in 2015 and 2016.

ITA-MN-2012-Denmark.docxiFA-MN-2012-Benmark-doextFA-MN-2012-doe 6/8 23.01.20:




**** Other information to be published in the ita@news.
Autres informations a publier dans la @news de I'AITES.
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PART 4: STATISTICS.

**** |_ength or volume excavated - % mechanized / % conventional
Longueur ou volume excavé - % mécanisé / % conventionnel

== ANSWET / FEPONSE =-=-=nmmmmmmm e e e e oo e oo oo

*xxx Awards. Amount (USD or EUR) of tunnelling / underground space facilities awarded in 2012
Attribution. Montant (USD ou EUR) des travaux / ouvrages souterrains attribués en 2012
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