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Abstract

This paper focuses on the use of computer modelling in two cases of design prefiguration.
The first involves the possible enhancement and conversion of the old monastery of San
Bernardino in L’Aquila, the second the possible renovation of a former ATAC bus depot in
Rome as part of a more general urban enhancement and conversion project. The first project
involves architectural restoration; the second involves the redesign of an interesting industrial
building. In both cases the paper focuses on the use of computer modelling in design
prefiguration. The first involves the possible enhancement and conversion of the old
monastery of San Bernardino in L’Aquila, the second the possible enovation of a former
ATAC bus depot in Rome as part of a bigger urban enhancement and conversion project.
The first project involves architectural restoration; the second involves the redesign of an
interesting industrial building. In both cases modelling involved a survey of the existing
structures and only later the 3D restitution of the new design project.
This procedure – involving separate modelling for the existing structure and the new design –
gives the latter an added value insofar as the ATAC bus depot is currently being demolished,
at least partially, as part of the urban enhancement and conversion plan. This underscores
the added value of a model in any requalification process of our building heritage.

1 Introduction
This paper focuses on the use of computer modelling
in two cases of design analysis and prefiguration. The first
involves the possible enhancement and conversion of the
old monastery of San Bernardino in L’Aquila, the second
the possible enovation of a former ATAC bus depot in
Rome as part of a bigger urban enhancement and
conversion project. The first project involves architectural
restoration; the second involves the redesign of an
interesting industrial building. In both cases the paper
focuses on the use of computer modelling in two cases of
design prefiguration. The first involves the possible
enhancement and conversion of the old monastery of San
Bernardino in L’Aquila, the second the possible
renovation of a former ATAC bus depot in Rome as part
of a bigger urban enhancement and conversion project.
While the first application is part of the more complex
and general problem of architectural restoration, the
second involves the redesign of an interesting industrial
building. In both cases modelling initially involved
surveying the existing structures and only later the 3D
restitution of the new design project. This procedure –
involving separate modelling for the existing structure and
the new design – gives added value to the latter insofar
as the ATAC bus depot is currently being demolished, at
least partially, as part of the urban enhancement and
conversion plan. This underscores the added value of a
model in any requalification process of our building
heritage.
The following software was used for both applications:
Autocad version 2007 for basic modelling, 3DSMax
version 8 for rendering, Rhinoceros for the surfaces.

2 Enhancement and conversion of the
old monastery of San Bernardino in
L'Aquila
In April 2009, the city of L’Aquila and vast areas of the
Abruzzo region in Italy were hit by violent earthquakes
severely damaging its monumental heritage. In December
2007 one of the authors of this paper participated in the
survey and documentation of the monastic complex of
San Bernardino (currently the headquarters of the Military
District) and used this experience to write her graduate
thesis1 While the survey and study activities focused on
drafting an all-purpose conversion programme [1] for the
citizens and community of L’Aquila, as one of the authors
of this paper I decided to concentrate on the
enhancement and conversion of part of the old
monastery, albeit taking the entire complex into
consideration.
After the earthquakes I was able to access the Basilica
and monastery and acquire first-hand information

1

The thesis was discussed by Maria Rosaria Cundari on October
29, 2009 at the Faculty of Architecture "L. Quaroni" (five-year EU
graduate course) of Rome "Sapienza" University with the
Commission chaired by Professor. M. Pazzaglini (Rapporteur)
and Professors E. Genovesi, G. De Fiore and L. Casini (Corapporteurs).
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Fig. 1 The San Bernardino Complex in L’Aquila: survey (plan).

Fig. 2 The San Bernardino Complex in L’Aquila: project (plan).
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Fig. 3 The San Bernardino Complex in L’Aquila: aerial view
of the roof of the small square.

Fig. 5 The San Bernardino Complex in L’Aquila: aerial view
of the redesign of the small square in front of the monastic
complex.

Fig. 4 The San Bernardino Complex in L’Aquila: the new

Fig. 6 The San Bernardino Complex in L’Aquila: the new,

covering of the fourth courtyard.

lightweight covering of the small square and the new roof of
the fourth courtyard.

Fig. 7 The San Bernardino Complex in L’Aquila: longitudinal
section of the monastic complex.

regarding the damage. The visit was very important
because not only was it possible to view the serious
damage caused by the earthquake to the wall structure,
but also the different building techniques used for the
vaults brought to light by the seismic events. Based on
the documentation collected before the earthquake I was
able to accurately compare the situation before and after
the earthquake [2]
The survey was carried out using a combination of
several measuring techniques as well as computer
techniques for the restitution; however in this paper I shall
focus on the extensive use and importance of digital
modelling as highlighted in my thesis (figs. 1, 2). To
illustrate the importance of digital modelling I will first
outline the main features of the design projectFor the
design project of my graduate thesis I chose the southern
part of the complex (including two cloisters) and the 19thcentury building facing Piazza San Bernardino, including
the large entrance courtyard. The thesis envisaged the
design of a new museum complex and library. The
museum, located on the first floor of the complex and
June 15th – 17th, 2011, Venice, Italy

divided into thematic sections, was designed to host the
heritage of L’Aquila after the disastrous earthquakes,
including some of the new artefacts which were brought to
light. The library was to house the extensive bibliographic
heritage still present in Franciscan monasteries in the
region and, at a later date, 20th-century and
contemporary publications. It was also possible to link
both structures to the monumental Hall of San Bernardino
already used for meetings and exhibitions which would
then become the natural hub of an efficient congress
centre.
The design project (figs. 3, 4, 5, 6, 7) was based on a
meticulous and detailed analysis of the building; the first
focus was on verifying the feasibility of creating another
entrance to the area of the monastery where these new
structures were to be located given the need not only to
create other associated structures (bookshop, services,
etc.) but also to re-open the first courtyard to the public.
One option was to partially demolish the building facing
the square (severely damaged by the earthquake),
maintain the part nearest the church and rebuild the rear
part. The demolished area could then be used to create a
new entrance using the fourth cloister of the old
monastery as well as host the new stairs and lifts to the
two upper floors. To make this option compatible with the
1091
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existing horizontal structures, the draft design envisaged
lowering the floor level of the small fourth cloister by
1.5m. The entrance courtyard was “redesigned” and
included a small new “square” in front of the museum
entrance covered by a lightweight structure (canvas
cover) which could also be used for other events (see
drawing). The renovated two-floor building was to be used
as the Museum of the Symbols of Good Friday.
Two stone benches around the new square were
envisaged in the “redesign” of the entrance courtyard; the
small square was to have a different paving, green areas
and fountains at the rear.
Using the fourth cloister to create the new walkways
involved building some kind of covering. However the
monastic complex is a listed building due to its cultural
importance so the covering had to be not only removable
but also fine-tuned to the climatic conditions of the site.
Other considerations included upgrading the inner
walkways/stairs with lifts as well as designing new
systems and related vertical piping and conduits.
With regard to the use of computer modelling in this study
and design process, I should emphasise how important it
was to check compatibility between the draft design and
the existing structural framework. Since the survey was
based on scientific criteria, the ensuing 3D models made
it possible to identify the actual state of the walls and
elaborate realistic intervention measures. Obviously the
construction of a new staircase and the installation of a lift
in an old building has to be compatible with the existing
structure. Similarly, the use of computer modelling was
strategically important in the “redesign” of the entrance
courtyard as well as in the design of the new entrance
and small “square”. In both cases, modelling assisted in
visualising possible solutions and deciding the final
design of the structures required to support the covering
over the square.
However more detailed explanation needs to be
provided about the use of modelling for the study and
design of the roof of the small cloister where the new
walkways and corridors were to be located. Care was
taken to ensure that the new structure (a mix of metal,
polycarbonate sheets and canvas) was not invasive vis-àvis the old building so as not to diminish the role and
historical importance of the small cloister. The covering
was placed at roof level so that the underlying area could
be used as a new entrance area for the library and
museum. I have already mentioned that the covering had
to be removable. Due to the design constraints imposed
by seismic regulations, I had to carry out several
compatibility studies on the shape, size and aesthetics of
the draft design of the covering which focused on the
structure itself (pseudo-centering supported by pilasters)
and its connection to the roofs of neighbouring buildings.
Modelling allowed us to comprehensively study all
elements of the complex structure and elaborate a holistic
design proposal.

3 Renovation of the former ATAC bus
depot in via della Lega Lombarda in
Rome
The first development projects in this urban area of
Rome were the two apartment blocks of the Istituto Case
Popolari, both designed by the architect Innocenzo
Sabbatini. The first, built between 1926 and 1928 together
with G. Guidi, was located on a sizeable plot of land
between Via di S. Ippolito, Via Eleonora d’Arborea, Via
Giovanni da Procida, Via Arduino and Via Matilde di
June 15th – 17th, 2011, Venice, Italy

Canossa. The second, built between 1929 and 1930, was
located along Via della Lega Lombarda at the crossroads
with Via Arduino; it was triangular in shape and had a
stepped silhouette (from 7 to 2 graded, southward-sloping
floors).
The building in question, later used as an ATAC bus
depot in Via della Lega Lombarda in Rome, was located
along Via Arduino in front of Sabbatini’s second
development project. While an aerial photograph dated
1944 (fig. 8) shows it already existed before the
development project, over the next few years more
buildings and annexes were added to it. However this
renovation project focused on the main reinforced
concrete building essentially divided into three “pseudonaves”. The centre nave was taller than the two side
naves so that light could come in from the upper windows;
the annex along the north wall of the three naves was
used as a warehouse, service facilities, etc. and stretched
all the way up to Via Arduino. The structural framework
involved a series of portals connected by beams and
ceilings. The building had a beautiful canopy over the
entrance in one corner between Via dell Lega Lombarda
and Via Arduino. The building is an excellent example of
early attempts to use reinforced concrete in construction.
While the Depot had been abandoned for many years, the
district had been earmarked by the Master Town Plan as
a development area given its proximity to Via Tiburtina
and the new Tiburtina Railway Station (under
construction). The Depot is also located near several
university buildings of Rome “Sapienza” University. The
intended development envisaged in the Master Town Plan
encouraged and inspired the other author of this paper to
write his graduate thesis focusing on the design of a
“Student Hostel and Service Centre”. The graduate thesis
proposed that the Service Centre be created by
renovating the old pseudo-industrial building of the former
Depot2. To highlight the advantages of computer
modelling it is useful to summarise the overall features of
the graduate thesis.
Preliminary work involved surveying the entire complex
and included studying archival documents and drawings.
One important design issue was the considerable
difference in ground level, a problem that was overcome
by installing a central walkway running along a third of its
length starting at the entrance.
The design envisaged the construction of two more
residential buildings as part of the enhancement and
conversion project of the former depot which included a
conference hall, library, self-service area, exhibition hall,
bar and associated facilities. The design also involved
increasing the overall covered area by building a second
floor along half the length of the depot (without raising its
height). This required the construction of more structures
(connected to the existing ones); it also involved giving
careful consideration to existing structures (especially the
upper beams) in order to ensure full use of the new floor.
The design further considered that the construction of a
second floor inside the building would stop the light from
reaching the lower floor; therefore certain changes had to
be made to the ceilings and roof to allow natural light to
reach the ground floor.

2

The thesis was discussed by Gian Carlo Cundari on October
29, 2009 at the Faculty of Architecture "L. Quaroni" (five-year EU
graduate course) of Rome "Sapienza" University with the
Commission chaired by Professor. M. Pazzaglini (Rapporteur)
and Professors G. Testa and G. De Fiore (Co-rapporteurs).

1092

Proceedings of the IMProVe 2011

M. R. Cundari , G. C. Cundari

Computer modeling to document architecture and for use in design prefiguration

The main features of the new design can be seen by
comparing the plans and sections (only of the former
depot).

goals. However it is important to point out that since this
project involves restructuring and renovation, computer
modelling was used chiefly to establish the original state
and layout of the existing building and only later was it
used to prefigure the various design options. During the
design stage computer modelling was used to test and
check issues involving size and function.
As mentioned in the introduction, modelling was an
added value in this particular project. Several months ago
the old buildings began to be demolished (however we do
not know if demolition is partial or total). As a result the
modelling based on the initial survey has become even
more important for a building which for so many years was
such an important landmark in the urban environment
(figs. 9, 10, 11, 12, 13, 14).

Fig. 8 Aerial photograph dated 1944 of the ATAC bus depot.

We all know how useful computer modelling is in a
design project and how important it is to prefigure the final
outcome. It was used in this project to achieve the same

Fig. 9 The ATAC bus depot: survey (plan).

Fig. 10 The ATAC bus depot: project (paln).
June 15th – 17th, 2011, Venice, Italy

1093

Proceedings of the IMProVe 2011

M. R. Cundari , G. C. Cundari

Computer modeling to document architecture and for use in design prefiguration

Fig. 11 The ATAC bus depot: survey (section).

Fig. 1 The ATAC bus depot: project (section).

Fig. 2 The ATAC bus depot: of the survey and project (section).

Fig. 3 The ATAC bus depot: computer modelling of the survey and project.
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