


Turin Auntomatic Meiro

is o reality:

the impact of the building
sites and the fuast-evolving

construction skages with their

duy-tordey repereussions on
traffic flows leave no doubts as to the fact that
works arve really rolling.

The contrucror companies are ot work along

the entire Ene, at T3 sites stretching over just
under 14 kilometres, from the depotivorkshop -
that will shelter the Metro trains sterting in 2004 -
to the Porta Nusve station in the ofty centie.

The first stage consisted of moving tens

af kilometros of underground wiility lines, at a cost
of ca 20 million Euro, This preliminary task
proved cxtremely complex, since it invalved

rent utilicy

cosrdinating the activities of 31 dj)
companies. This stage hus nowe been completed
in corso Francie wnd will soon be over in eorso
Fittorio Enanuele IT tuo.

In vorso Francia, the construction of the stations

iy well underway: in some cases digging works

have been completed, producing a bos-like
structire 60 w long, 19 mwide and 18 m deep.
heging vmder cover minbnises noise and dist,
aned little can be yeen from. the surface.

The major event whick is scheduled 10 toke place

over the et few months ks the actnal corving

af the tunnels: the first TBM is already
in operation af the Fermi site, and tico more

will be activated vithin feu: months, Once the TBM

hees pussed. it will be possible to complete the civil
works Iy costing the slabs at the mezzunine. hall
and road aveess lovels. The next stage envisages
the fiishing works for the stations, the installotion
af the technological svstems und the safery

apparatus; since most of these cctivities will be

performed helow road level, thetrimpact on

the city will be greatly reduced.

Indeed, we have ad our “special mowments™;

the unearthing of @ bomb from WWIL, the discovery
of @ Lombard neerapolis in Collegne, an encounter
with a elephant whicl had eseaped « eircus wnd was
temparerily put up ot the Rucconigi site.

Obviously, at this stage, the sites create some
disturbance, but when, at the end of 2005,

it will be possible to appreciate ol the adeantages
of the Metro, people will usk for further kilometros
of underground tunnels, as they aboays do when

« city i3 provided 1with & Mevro.

Muny cliizens huve reulised this as borne out

by the fuct that ahout 15% of the tnyuiries received
ot our e-mail site o melrotering it are from
people who want te know if and 1when additional
lines are going to be built.

Sextt Spo, m laison with the City of Turin,

the other communes of the metropolitan vrew
concerned, the Piednant Region and the Ministry
of Infrastructure, is working aetively along

these lines.

Satti Spa - Divisione Metropolitana
{Metro Division)




Line 1 of the Metra is part of the program

for the improvement of the public ransportation

system in the metropolitan area of Turin, which

envisages:

* the completion of the “Passante Ferroviario”
{underground railway junction} from the

Lingotto station to the Stura station,

+ the new station of Terine Porta Susa, whigﬁ

P

will become the main railway station of the clty,

» the extension of tramway lne 4 from

the Falchera district to Mirafiori.

With the realisation of thess works, Turin is ready

to face up to the competition between Europe’s

“metropolitan areas in the new millennium.




Ling 1 of the Twrin Metro will run along

the Rivoli - Cascine Vica - Collegno - Porta Nuova

- Lingotto - Nichelino route extending over ca

28 km.

lts construction is taking place by sections:

.

the works for the section linking the commune
of Collegno to the Porta Nuova station began
in Dacember 2000; this section, which is

9.6 kmiong and has 15 stations, wilf run under

5

corso Francia, corse Boizang and corso
Vittorio Emanuele If;

the sites for the Porta Nuova - Lingotto
section, extending over ca 6.5 km, will be
inaugurated in 2003. This will be followed
by an extension to the commune of Nichelino;
works for the extension from Collegno to Rival
- Frefus motorway, approximately 12 km

in length, will be started in 2005.
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1 e Turin Metro uses te VAL {Light

t
i
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Automatic  Vehicle) system. Designed and
developed by Matra Transport (now Siemens), it is
one of the most thoroughly tested automatic
underground systems the world over, from
the standpoint of safety, relighility, performance
and costs; at present it ¢an boast over 120 km
of underground lines in operation in the citles of
Lille, Paris. Toulouse, Rennes, Chicage and Taipei.
The key feature of this systern is total automation,
ensuring high service levels and low running costs.
VAL 208 type trains are 52 m long and 2.08 m

wide; each consisting of two bi-directional vehicles

which, in their turn, are made up of two units
permanently coupled to ona another,

The use of small sized vehicles makes for shorter
headways, while vibration and noise are minimised
thanks to light alloy bodies and tyres rolling
on steel tracks.
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The VAL system has been designed

te ensure the highest degree -of séfs_ty to
the users. thanks to a series of characteristics:
* remote contral of the service through the 0 | ..o ™7

control and monitoring Station (Posto di

Controllo e Gomahdo - PCC) located..in:the

*  emergency .

the entirs linel:
Thanks to the automiat]
can be operatsd without

the trains and in the stations.



The Metro stations have been designed

to offer a high frequency transport system with
minimisad waiting times. This objective is fulfilled
by the interior layout of the stations, featuring
rational lines of movement through the station, so
that people can find their way around and get to the
platforms fast and with ease; at the same time,
safety and comfort are enhanced by the genarously
sized interior spaces, unobstructed by wvisual
barriers. The design project of tha standard station
was worked out on the basis of the Architectural
Chart drawn up by Bernard Kohn & Associés.
it should be noted that the standard dimensions
of the stations - 60 m long and 18 m wide - have
been defined with a view to safeguarding the

trees that line the city avenues {Francia, Bolzano

and Vittorio Emanueie ).
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A station develops over four levels:
1. access {road) level,

2. hall and control line,

3. mezzanine,

4. boarding platforms.

Vertical connections are by means of stairways,

escalators and lifts




Some of the stations - Fermi, Porta

Susa, Peorta Nucva, Lingotto - also serve as
exchange nodes with the other transport systems
of tha city and metropolitan area. Accordingly,
these stations have specific functional and

architectural recuiremants.

The depot/workshop, situated at the west end
of the Collegne - Porta Nuova saction, controls
the operation of the entire line, through the contrel
and monitering station (PCC), and performs
a number of additlonal functions:
* vyehicle recovery;
* maintenance of the convoys, equipment
and fixed installations;
testing the wvehicles, on a 750 m long

automated track.




The stations of Turin Automatic Metro

are created by "cut and cover”, a method that

envisages the following stages:

preliminary operations, which consist of
moving all the underground utility fixtures that
stand in the way (sewer, water, telephons
and energy lines);

the next step consists of creating confinement

walls along the entire perimeter of the station:

at this point, the TBM arrives, makes its way
through the station and resumes the
excavation of the tunnel;

this is followed by the construction of the
interior walis and the access facilities (fixed
stairways, escalators and lift shafts);

finally, finishing works are performed, and
systerns are installed together with safety

apparatus,




The tunnel between Fermi and Forta

Nuocva is carved under cover, by means of three
Turnel Boring Machines.
Each TBM is 7.80 m in dlameter ancl ca 70 m fong:

the first 10 metres of the machine are taken up by

a shield fitted with a cutter head rotating at a

speed of ca: :and advanging at a rate of ca

rs:housing 1
aybrbell ta mova away ine fogk!

ystem 1o handie the ining seg

ated’ concrete

The tayout of the tunne! does not interfera with the
grid of Pietro Micca Tunnels dating back to the
siege of Turin of 1706, Furthermore, digging takes
place at a considerable depth - 15/18 m - to
attenuate the problems associated with the noise

and vibration produced by passing‘trains. -




The TBM makes it pessible to excavate

the tunnels under cover and the same time place

the interior lining of the tunnel:

= once it gets to Turin aboard an unusual load
vghicle, the TBM is lowered and assembled
inside the station whera the excavations works
are to be started;

* the tunnel is excavated by the rotary
movament of the cuiter head and the machine
moves forward by the thrust exercised by
herizontal jacks {up to their full extension, of ca
180 om) against the previously excavated
tunnel walls;

< then, a new ring of lining segments is placed,
and another cuiting push begins, The

excavation front is kept constantly under

pressure by the machine itself;

s rock chips are removed by means of ad hoc
{muck removal) conveyor belts, then a set of
cars moving aleng the previously carved
tunnel carries the material to a station whence
it is pulled up to the surface;

*+ when the TBM has passed, the tunnel is
virtually ready for the installation of the tracks,
the technological systems and safety
apparatus.

The first TBM has been lowered into the Fermi

statlon and will be pulled up from the Pozzoe

Strada station; the second TBM will move in the

cpposite direction, east to west, from Pozzo

Strada to Principi d’Acaja ; the third TBM will be

lowered down into the Principi d'Acaja station in

2003 and will be extracted from Porta Nuova,
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