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Content of presentation

• Line C project in Rome with particular reference to the T3 stretch under construction
• The description of the several changes of Amba Aradam station from the tender design to
the construction phase. In fact, the first phase archaeological investigations have resulted
in a new positioning of the station in an area with lower archaeological risk as well as
relevant changes in the construction phases and the technologies implemented.
• The overall revision of the internal design of the station with the creation of a museum
area because of the exceptional archaeological remains found at the beginning of the
second phase archaeological excavations.

METRO C ScpA: the partners
The construction of Line C was assigned in February 2006, under a turn-key basis, to Metro C which is the General
Contractor, led by Astaldi, charged with the design, the construction, the works supervision and the supply of
rolling stock for Line C of Rome Underground:

T3 stretch under construction
❑ 2 stations:
Amba Aradam
Fori Imperiali
❑ 2 ventilation
shafts:
Shaft 3.3
Shaft 3.2
Length: 2.8 km
Depth: 30 ÷ 60 m

Line C: The downtown section and the safeguard of monuments
T3 stretch will run under the Historical Centre
of Rome that is a Unesco World Heritage site.
This stretch is characterized by many historical
buildings and monuments of great value:
1. Foro di Cesare
2. Colonnacce del Foro di Nerva
3. Basilica of Maxentius
4. Colosseum
5. Santa Maria in Domnica church
6. Acquedotto Celimontano
7. Santo Stefano Rotondo church
8. Aurelian walls
The Scientific Technical Committee, chaired by
Prof. JAMIOLKOWSKI, coordinated the activities
of 5 working groups to analyze potential
interactions between the new line and the
historical buildings and to identify the most
appropriate and possible measures for the
protection of the monuments.

Amba Aradam Station: Changes between preliminary and the final design

The preliminary design
In particular, the Preliminary Design of
Amba Aradam station established the
construction of the main shaft,
situated in the middle of the line
galleries and a series of underground
narrow tunnels which interfered with
the archaeological strata branched off
towards the 3 entrances.
Given the aquifer was at about 8-10 m
from ground level, the construction
techniques applied in this design
included the widespread use of the
soil consolidation by the method of
jet grouting, both to waterproof the
excavation in the shafts and to
consolidate and waterproof the soil
during the construction of the
underground tunnels linking the
platforms to the surface.

The preliminary design

In the following picture is shown the original altimetric profile of the station where the state of the backfills
is clearly marked in yellow.

Phase 1 - The archaeological survey
Preliminary excavations and surveys have been carried out along the T3 stretch through archaeological boreholes
in various areas since 1999, in order to preventively verify the possible presence of ancient structures.

ARCHAEOLOGICAL SURVEY
This investigation phase, prior to the start of the construction work, is necessary to receive from the Archaeological
Ministerial Office the authorisation to carry out the perimeter retaining work for the deep excavations needed to
construct the underground structure: it is called “Phase 1 Archaeological survey”.

Phase 1 - The archaeological survey

Phase 1 - The archaeological survey

Following these surveys, the Archaeological Ministerial Office prescribed that the tunnel should be excavated by
the open excavation method for the stretch which extends from the middle of Via La Spezia up to Largo Amba
Aradam by archaeological method, down to the sterile ground, located at a depth of about 18-20 m from ground
level, because such excavations involved some backfill strata at very high archaeological risk. Besides, the
possibility of using jet-grouting was excluded, as this technology was considered “…extremely invasive,
destructive, and therefore incompatible with the areas characterised by complex remains of archaeological
interest”.

The Archaeological costrain
These prescriptions resulted in the need to study a new design solution to solve the problems related to the
entire track in question. The design variation regarded the track between the Amba Aradam and the Lodi
stations for about 2 km, including also San Giovanni station, an important interchange with the existing Line A
and two ventilation shafts.

That resulted in an approach to the design and the definition of the interventions totally different from what
had previously been planned, with important consequences on all the design choices.

The final design
As far as Amba Aradam station is concerned, the Archaeological Ministerial Office prevented the use of jetgrouting. However, the station originally designed in Largo Amba Aradam largely implied the use of that
technology, given the several narrow underground tunnels to be excavated under the water table. As a
consequence, the station was relocated to a position suitable for its box-shaped structure, entirely confined
within its perimeter by diaphragm walls fitted at the base in the impermeable strata, so as to construct a
water-tight building with no need for soil consolidation.

The final design

The station has a rectangular plan of external dimensions of about 120x30 m and reaches a
depth of about 30 m from ground level.

The final design

MADE GROUND

PLEISTOCENE CLAY

The piezometric measurements in the
various strata of the soil have identified
two distinct aquifers: the first one is
phreatic (within the strata of the
alluvial and backfill soils, whose level is
situated at about 8-10 m from ground
level), while the second one is artesian,
within the stratum of gravels and sands
of the Pleistocene deposits, situated at
about 16 m from ground level.

SAND WITH GRAVEL

PLIOCENE CLAY

The excavation is retained between diaphragm walls 1.20 m
thick and about 56 m high from ground level so as to reach the
water-impermeable stratum of the Pliocene clays.

The final design – the modified Top Down
The executive phases and the technological choices for the construction of the station took advantage of the
recent experience of the excavation of San Giovanni station, in which a new methodology called “Modified
Top – Down” was developed.

Therefore, the slab covers and the atrium which are situated within the archaeological layer cannot be realized
using the soil as temporary support, except for limited portions.
As regards these structural elements, self-supporting prefabricated segments were chosen, to limit the use of
temporary elements such as timbering as much as possible.

The second phase of archaeological survey

The second phase of archaeological survey
During the second phase of the archaeological excavations, carried out in-between the perimeter diaphragm
walls of the station at a depth of about 9 m from ground level, a unitarian complex of structures was found.
It supposedly dates from the first half of the II century AD, specifically to the Age of Hadrian, and it can be
functionally identified as a barracks-(castra).

The barrack
The structural complex presents all the elements which define the peculiar function of the barracks: a series
of 39 rooms built in a unitarian construction phase on an area of about 750 m2
Some of them present mosaic pavings and frescoed walls, on the two sides of a long corridor which goes
beyond the perimeter diaphragm walls of the station.

The second phase of archaeological survey
The lodging area, called the “Commander’s Domus”, is characterized by the remains of an important building
which presents wall frescoes as well as stone, mosaic and fictile pavings in very good conditions.

The second phase of archaeological survey

The second phase of archaeological survey
These massive ancient structures were found at a depth interfering with the first two underground slabs of
the station and this entailed further changes, as the works progressed, to the structural design and to the
succession of the executive phases. Among them, the most important was certainly the replacement of the
atrium level with a temporary steel structure which allowed to effectively support the perimeter diaphragms
while excavating, maintaining the ancient structures of the barracks in situ, up to the reaching of the wall
foundations.

The archaeological prescriptions
Because of this exceptional historical-archaeological finding, as well as the good state of conservation of the
ancient structures, the Archaeological Ministerial Office required an overall revision of the architectural
design of Amba Aradam-Ipponio station. The authorization to the temporary disassembling of the structures
found was bound to their subsequent relocation, to ensure their maximum safeguard and their enjoyment
and valorization within the future station, creating a museum exhibition, functionally separated from the
station in operation.

The creation of the museum area

The creation of the museum area

The creation of the museum area
The design involves the creation of a large open-air lowered area which
enables light and air to get to the underlying levels of the underground
and the museum. The museum can be accessed through the square.

The creation of the museum area
Once in, the visitors can make a
complete visit of the archaeological site
from above by walking on a suspended
catwalk, which allows for a closer look at
the relocated barracks.

The creation of the museum area

Take away points
• The design of Amba Aradam underground station has undergone several changes from the
tender design to the construction phase.
• The first phase archaeological investigations have resulted in a new positioning of the
station in an area with lower archaeological risk as well as relevant changes in the
construction phases and the technologies implemented.
• The excavation of Amba Aradam station represented an unique opportunity for new
important acquisitions about the history of Rome, because the archaeological excavations
rarely reach such a depth in urban areas.
• The overall revision of the internal design of the station with the creation of a museum
area close to it allowed to integrate and valorize the ancient structures within the
contemporary context.

ANY QUESTION?

