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ROME’S 21ST CENTURY CHARIOT

Protecting the historic legacy of this tunnel network is just one of the engineering challenges that the team behind
Roma Metropolitane has to overcome in bringing the project to realisation
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t is a long-held open secret of
Rome that the city is traversed

underground by a labyrinth of
tunnels. The city’s tunnel network has been
used for everything from catacombs to
mushroom farming, and from bomb shelters
to an unofficial sewer system. Protecting
the historic legacy of this tunnel network
is just one of the engineering challenges
that the team behind Roma Metropolitane
has to overcome in bringing the project to
realisation.
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Business Excellence recently had the
pleasure of speaking with Mr. Andrea Sciotti,
Technical Director of Roma Metropolitane,
and Project Manager of Linea C, about
some of those engineering challenges, as
well as some of the hurdles unrelated to
engineering that had to be overcome. During
our interview, Mr. Sciotti exhibited something
which appears common among teams on
projects like Linea C forward: More than
capability, they have a passion for the project
that underpins their work.
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“The soil of Rome is
characterized by fluvial-
lacustrine recent sediments
with extreme vertical and
lateral lithological variations,
and gradual or abrupt
transitions.”
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Background: C is for Challenge

The C Line is the city of Rome’s third
underground line, running from the eastern
suburbs of the city through to its historic city
centre. This route, leading into San Giovanni,
is already in operation. Determining its
route presented the first major challenge,
as Mr. Sciotti tells us: “Italy has very strict
conservation laws, so archaeology represented
the first major challenge for us to overcome.
Next, there were difficulties owing to the
geological and hydro-geological context.”
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Grasping the context that Mr. Sciotti refers
to is crucial to understanding the specific
nature of the Linc C project. He tells us:
“The soil of Rome is characterized by fluvial-
lacustrine recent sediments with extreme
vertical and lateral lithological variations, and
gradual or abrupt transitions.” In layman’s
terms, this means that Rome’s soil has huge
inconsistencies, creating obvious headaches
for engineers involved in the construction of
a metro line.

And finally, the route of the C Line had to
respect the city’s existing underground tunnel
network, now including the first two lines of
Rome’s metro system. Of this, Mr. Sciotti says:
“The new lines must pass underneath the old
ones; new artefacts have to be realized near
the existing stations in case of interchange.
This entails building deeper and deeper lines
and programming partial realization steps for
some of the station or tunnel artefacts.”

Extraordinary lengths were also taken
to ensure the safety of the system. As Mr.
Sciotti says: “Yes, we took an unprecedented
action to design the best possible safety
conditions with respect to fire risk through
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SGS STUDIO GEOTECNICO STRUTTURALE
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SGS has always been involved in the long design
process of the Rome metro system. Since 2007
SGS prepared the executive and construction
design of several civil works along the Metro C line
between Giglioli and Fori imperiali areas. In particular,
SGS has been responsible for the evaluation of
the geotechnical model for the whole line, for the
executive design of 3 stations and of all tunnels
excavated by traditional method, and for the review
of monitoring data.

Particularly challenging has been the excavation
underneath the existing Metro A Line at San Giovanni
station completed in 2016 where ground freezing
technique has been used to allow excavating in
granular soils under high groundwater table. Also,
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the connecting tunnels between such station and
the nearby shaft have been executed in a special
system to face difficult ground conditions. In
fact, the excavation started with a 3.0m diameter
cutter head (micro-TBM), then radial chemical and
grout injections have been carried out to reduce
permeability of sandy-gravelly formations and finally
the widening of the section was achieved by full-
face excavation with steel fore-poling, steel ribs and
shotcrete.

SGS is now working on the design of the future
structures on the Metro C line and we are very proud

of helping this project to become real.

www.studiosgsroma.com

“The C Line is 25.5 kilometres in length, has 30 stations,
and a total of 5,500 parking spaces at those stations”

the experimental fire of a train car. The safety
of passengers in the event of a fire on a train
while in a tunnel is one of the most thoroughly
explored issues in the design of the C Line.
We were able to demonstrate in a proper
manner, that the risk of propagation of a
fire inside the line is practically non-existent
and that the environmental conditions of
the escape routes allow the safe evacuation
of the passengers. The great technical,
organisational and constructive effort and the
cost involved in carrying out this experiment

has allowed the testers to acquire irrefutable
data to ensure the safety of passengers on
the C Line of Rome’s metro system, but this
important information was shared with the
entire international scientific community,”

The Project in Numbers

When asked of the project’s vital statistics,
Mr. Sciotti says: “The fundamental route
represents one of the biggest ever undertaken
in Europe. The C Line is 25.5 kilometres in
length, has 30 stations, and a total of 5,500
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parking spaces at those stations. The rolling
stock is 30 trains - each composed of six cars.
Each train measures 108 metres, with the
maximum transport capacity for each train
being 1,200 passengers.”

In terms of the engineering and
construction required, Mr. Sciotti rolls off
a number of the project’s statistics, having
clearly become intimately familiar with each
in intimate detail: “the construction requires
excavations with archaeological assistance of
800,000 cbm and the use of 360,000 cbm
of concrete and 270,000,000 kg of steel; the A _bg_ba_ln !
entire Fundamental Route will be equipped , | sergen LicH
with 250 escalators, 87 electrical stations, 11 ' : j
electrical substations, 200 ventilators, and
1,500 camcorders.” All of the trains also run
on electricity and are driverless.

Needless to say, an operation of this scale
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Steer is a business consultancy working across
cities, infrastructure and transport, with offices in
London, Bologna, Rome and 18 other cities worldwide.
Our Design for Movement team are specialists in
delivering innovative strategies and user-centred
solutions for branding, wayfinding and passenger
information for rail, urban transit and public realm
(pedestrian and cycling) across the globe. Our
experience spans the Middle East, Europe, North
and Latin America and includes the design for transit
projects such as Jeddah Metro, Transmilenio Bogota,
Mexico City’s Nochebus, Metrolinx’s Ontario Line and
Bologna’s Marconi Express.

Steer developed the station wayfinding and
passenger information programme for Metro
C, working closely with the architectural and

Roma Metropolitana, the design uses font, colours,
layout, messages and symbols akin to the main
metro network. New elements brought by Metro C,
such as platform screen doors for automated trains,
required the expansion of the traditional wayfinding
signage system into a wider family of sign products.
The system adopted is very simple and clean and
extremely effective at the same time. The wayfinding
is integrated in the architecture wherever possible,
reducing the need for accessory signing structures.
This results in uncluttered environments, where
signs are positioned consistently and visibly, which
helps usability and legibility.

Our team delivered a full wayfinding manual
including design guidelines and rules for sign
positioning and orientation, font sizing to ensure

is a significant investment. Mr.
Sciotti says: “The estimated
investment for T3, T4-T5, T6a,
T7 sections of Line C (almost 22
km overall) and Graniti Depot,
plus the preparatory activities of
Section T2, is around 3.1 billion
Euros - of which the largest share

Did you know?

The construction
requires
excavations with
archaeological
assistance of

notable contributions to a city
where any new introduction to
the landscape has a lot to live
up to. First, there is the aspect
of connectivity with the other
lines. As Mr. Sciotti says: “The
intersections planned with the
two pre-existing lines (and the

engineering teams to deliver full sigh schedules, optimal legibility, fabrication materials, a bespoke (over 63%) is borne by the State, 800,000 cbm future D Line) of the Rome Metro
including information planning, sign location and family of pictograms and customised line diagrams, and the rest is covered by Roma and the use of system and with the Regional
content for all signs and structures. as well as emergency and statutory signing Capitale and Regione Lazio.” 360,000 cbm Railway “FL1” will considerably

requirements. of concrete and increase the “network effect” of
Influenced by an understanding and recognition of A lasting contribution to 270,000,000 the public transport system. This
the importance of retaining familiarity for users of www.steergroup.com the Eternal City kg of steel will shift a significant portion
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The C Line makes several

of trips from road to rail. In
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particular, the construction of the C Line meets
the travel demand of the dense and populated
eastern suburbs and is of great importance to
tourist users visiting the historic center.”
There is also the aspect of integrating the
system with its surroundings, most visibility in
the metro’s new archaeological station. This
allows passengers to view the works from the
station itself, making it one of the most unique
of its kind, anywhere. Mr. Sciotti tells us: “The
thickness of the total archaeological layer in
Rome can reach 20 metres. Mainly for this
reason, the tunnels have to be placed almost
everywhere at depths between 20 and 35
metres below the ground level, but the impact
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Img is specialized service/consultancy company
that supplies and manage complex geotechnical and
structural monitoring systems, offers consultancy
in the field of geology, geological engeneering,
hydrogeology and field geophysics.

Since 2004 Img Group has been involved in
the major European infrastructural projects in
developing, designing and managing some of the
most extensive monitoring system never realized
before in analogue projects.

With a specialized team including many senior
geologists and engineers, mainly in Italy and Poland,
Img provide customized monitoring solutions to
effectively address customer needs.

Img has been chosen for the geotechnical and
structural monitoring (both static and dynamic)
of one of the most critical projects due the
presence of the historical heritage involved in the
underground excavation of Line C Metro projects
as the Colosseum, the Traiana Column, portions of
the ancient roman walls surrounding the old town
of Rome and the Basilica of Maxentius.

In such a highly critical context, rapid response times
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and high data quality standards are indispensable,
but not only. Skills with a high technical, managerial
and interpretative profile of data are fundamental,
belonging only to those who have high experience
in the monitoring field.

Our automatic systems, combined with our web GIS
platform, the DDS (Data Dissemination System),
allow a real time data visualization together with
project progresses, meteorological data, is a crucial
support for the designers, the General Contractor
and the authorities to manage and control the
correspondence of the expected and actual behavior
of soil, structures and water table during the critical
phases of the projects.

The DDS (developed by our multidisciplinary It
department) is fully customizable to fit the client
requirements. It allows to manage report, to
generate alarm, to set multilevel alarm thresholds,
to distribute technical documentation. It runs as a
repository, with disaster recovery features, of the
historical monitoring data for the claim management,
insurance and for scientific researce.

www.img-srl.com

“The structure of the route within the historic centre
of Rome, have given to the C Line the connotation of
archaeological metro”

of the excavation of stations and intermediate
shafts remains.”

He continues: “The structure of the route
within the historic centre of Rome and the
consequent need to vertically traverse
the entire archaeological layer to link
the underground, where the tunnels and
platforms are located, with the surface where
the accesses are present, have given to the
C Line the connotation of “archaeological
metro” - an infrastructure that is not only a
means of transportation but also a means of

knowledge and enhancement of the historical
heritage of the city.”

He continues: “Among the most important
discoveries made during the construction of
the stations and the intermediate wells are:
a vast farm at San Giovanni, active since the
third century BC, to which was added in the
first century AD the largest irrigation reservoir
of ancient Rome ever found; a barracks of the
first half of the second century AD, with the
annexed “Domus of the Centurion”, at the
Amba Aradam/Ipponio station; a building
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“The priority is the
continuation of the line in
the historic center, to make

possible the pedestrianization
of the most central and
delicate area of the city”

from the Trajan era (end of I-beginning of Il
A.D.) which has been unearthed near Largo
dellAmba Aradam, with the first ancient
wooden ceiling ever found in Rome; a section
of an aqueduct from the Republican era,
perhaps the oldest of the Roman aqueducts,
in Piazza Celimontana; the remains of the
“Domus of the Prefect” at the Clivo di Acilio
(Imperial Forums).”

Looking Forward

Line C has made huge progress, but more is to
come. As Mr. Sciotti puts it: “The priority is the
continuation of the line in the historic center,
to make possible the pedestrianization of the
most central and delicate area of the city. The
tunnels have reached Piazza Venezia, at the
edge of the perimeter of the future station
whose design has been realized and for which
in January Roma Capitale has asked the State
for the necessary funding.” When the funding
has been secured, Mr. Sciotti and his team will
continue to do their part to ensure that the
eternal city is eternally in motion. BE
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