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Abstract
Purpose:
The ancient Piazza del Sopramuro in Perugia, located in between Corso Vannucci and Via
della Rupe, is an area that naturally developed its trade attitude, constituting a geographic
cornerstone between the city and countryside. At the same time, it clearly possesses its own
identifiability, being historic location of important public institutions. The basic objective of the
research is to create a pedestrian path that links the Minimetrò terminal, designed by Jean
Nouvel, and Piazza del Sopramuro. In particular, the project consists of hollowing the artificial
terrace in order to let people walking along the huge travertine blocks of the Etruscan walls
that bear the square, as it used to be. The pedestrian path reaches the acropolis heart
underneath an innovative roof energy gallery, made of steel and glass.

Method:
The research concept is characterized by an innovative and experimental approach, that also
involved the use of technological advances. These allowed to unveil the exact location of the
Etruscan walls as well as designed a sustainable architectural project. The first phase of the
research, based on a specific historical investigation, focused on an exhaustive
archaeological and architectural survey of the square and its surroundings. Advanced
techniques ranges from video-endoscopies to georadar, together with laser scanner and
standard surveying techniques.

Result:
The collected data as well as general purposes and particular needs, suggested two synergic
actions: the first one, concerning the town planning, resulted in an underground
archaeological gallery designed by a research group in the Department of Civil and
Environmental Engineering of the University of Perugia. The second action, concerning
instead the architectural design, produced a glazed energy roof, designed by Coop
Himmelb(l)au from Wien, leaded by Wolf D. Prix, and Heliopolis 21 from Pisa.

Discussion & Conclusion:
The innovative spatial configuration of the energy roof is the research result on the best
performance. Geometric analysis and modeling were applied through scripting design in
order to optimize the helical form, for both structural and power generation purposes. A
challenging task was in fact to design an energetic self-sufficient complex. Moreover, this
advanced and original design process has been fundamental to conceive a virtual “sky”, in a
deeply historic centre such as the Perugia’s. In fact, the Wolf D. Prix’s research, carried out
since the 1960s, resulted in culturally sustainable project, in spite of its absolutely
contemporary character. Or maybe, it was because of that.
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1 Introduction

Walking through history

provocatively) a very small part of the Etruscan wall. It
then emerges the basic idea of the research project: to
hollow the artificial terrace in order to let pedestrian flows
coming from the Minimetrò terminal to walk along the
huge travertine blocks of the Etruscan walls that bear
piazza del Sopramuro, as it used to be.

Fig. 1 Perugia, zenithal view of the acropolis.

The ancient piazza del Sopramuro in Perugia, located
in between corso Vannucci and via dell Rupe, is an area
that naturally developed its trade attitude, constituting a
geographic cornerstone between the city and countryside.
Fig. 4 Perugia, arrival of escalators in via della Rupe.

Fig. 2 View of piazza del Sopramuro in Perugia, 1640-1660.

At the same time, it clearly possesses its own
identifiability, being historic location of important public
institutions. The square, however, hides its own DNA in
the subsoil, being located on an artificial embankment
which is bordered, upstream, by a bend of the Etruscan
walls and contained, downstream, by a pre-wall rope built
during the Middle Ages. The recent realization of the
Minimetrò line, designed by Jean Nouvel, as well as the
insertion of Pincetto terminal into the vital town ways, has
dramatically changed the environmental equilibrium,
hardly reached by the square during the centuries. As an
example, it has been subverted the role of the ancient
Studium Generale, passed from elegant floor on piazza
Matteotti to embarrassing barrier on via della Rupe.

The pedestrian path reaches the acropolis heart
underneath an innovative energy roof, made of steel and
glass. Although the idea is not original1 [1, 2, 3], it is surely
audacious, since many doubts exist in between the
imagination and the realization: from the apparent
immutability of a figuratively unsettle context - even
though it is consolidated in the collective thought - to the
many uncertainties regarding the real location of the
Etruscan wall. For these reasons, the design activity has
been preceded and guided by a rigorously-scientific
discovering activity, based on a specific historical
research2 and articulated through a complex surveying
campaign,
under
a
both
archeological
and
architectural/environmental perspective. The originality of
the design method is indeed in the innovative character of
the approach [4], which takes one’s creative cue from the
survey drawings - obtained through innovative techniques
- as well as makes use of cutting edge software able to
verify the obtained performance, in relation to both
structural analysis and environmental sustainability’s
level.

Fig. 5 Perugia, piazza Matteotti.

2 Archaeological survey
In the first phase of the historical research, it was
possible to analyze the various construction steps [5] that
Fig. 3 Perugia, Minimetrò.

Embarrassing because the last flights of escalators
break against the murus civitatis, a wall that, since almost
eight centuries, denies the access to amazing
archeological finds, allowing only to glimpse (almost
June 15th – 17th, 2011, Venice, Italy

1

Compare with: Perugia, Trabalza Archive, “Tiber”, 19;
Municipality of Perugia, Opere Pubbliche Archive, Fabbricati, 26;
Municipality of Perugia, Opere Pubbliche Archive, 125.
2
Archival research by Sonia Merli (“Scriptorium snc”, Perugia)
and Tiziana Caponi.
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had characterized the area, as well as confirm a series of
reservations concerning the exact path of the Etruscan
wall [6].

Fig. 7 Perugia, piazza Matteotti, the path of the Etruscan wall
near via Oberdan (based on surveys by Roberto de Rubertis
and Vincenzo Angeletti, 1992-1993).

Fig. 6 Sopramuro evolution, 1981.

In order to go over the originated impasse, a specific
archeological survey has been necessary, starting from
collecting the works realized since the 1987 by various
persons, for different objectives and partly unpublished. In
the first phase, the visible points of the Etruscan wall in
the area - at the exit of the last Minimetrò escalator and
inside a place along via Alessi3 - have been connected by
integrating the various parts discovered through the
previous research.

To be specific, these are a part of wall next to Chiesa
del Gesù4, an isolated ruin between piazza Matteotti and
via Mazzini5, a specific finding between piazza Matteotti
and via Fani6, a part of Etruscan wall constituted by a
vaulted roof and a series of tunnels between piazza
Matteotti and via Oberdan7, as well as another isolated
ruin close to the access to via Mazzini8. This configuration
has been then integrated by not-invasive direct surveys,
using innovative techniques such as GPR (groundpenetrating radar) and video endoscopy. The GPR
survey9 so allowed to both verify the hypothesis advanced
with the documenting analysis and look for new
information.

4

3

The archeological surveys were in via Fani in 1914 in Poste
building (Archivio Storico della Soprintendenza per i Beni
Archeologici dell’Umbria, Musei Civici, Perugia Archivio V
Monumenti, Guardabassi, Carattoli, Moretti, Comune di Perugia,
II, Area già Vitalesta, pavimento romano [7, 8, 9]), in piazza
Matteotti in 1899 during waterworks realization (Archivio Storico
della Soprintendenza per i Beni Architettonici, il Paesaggio, il
Patrimonio Storico, Artistico e Demoantropologico dell’Umbria,
Perugia, 52, 90, Perugia, antica cinta muraria etrusca, fascicolo
n. 1, Scoperta di mura etrusche durante i lavori per l’acquedotto
[10]) and in 1933 in the same area during sewage system works
(Archivio Storico della Soprintendenza per i Beni Archeologici
dell’Umbria, materiale dei Musei Civici, Perugia, Rinvenimenti
archeologici - Perugia e territorio limitrofo - cartella: Varie,
fascicolo n. 7 [10, 11]).
June 15th – 17th, 2011, Venice, Italy

Found in 1985 by Soprintendenza Archeologica. The
archeological survey was by Roberto de Rubertis and Vincenzo
Angeletti. Archivio Corrente della Soprintendenza per i Beni
Archeologici dell’Umbria Perugia, 291 [10].
5
Found in 1989. Archivio Corrente della Soprintendenza per i
Beni Archeologici dell’Umbria Perugia, 289, M.L. Manca,
6/7/1989 [10].
6
In 1990 the Etruscan wall was found three meters deep, by
Municipality of Perugia with Omega Sondaggi.
7
Found in 1983 during road-surface works in via Oberdan [12].
8
Found in 1998 by Minimetrò spa with Co.Ge.tech eights meters
deep.
9
Georadar survey was made in 2009 by “Relevo srl” and
“Tecnologie diagnostiche non distruttive di Pilone Massimiliano”,
with a multifrequency IDS GPR, 200-600-cross 600 Mhz aerials
and IDS GRED 3D software.
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three meters deep in relation to road surface. A detritus
located along the downriver extension of the current via
Mazzini could justify the presence of a ditch or canal
along the same street.

3 Architectural survey

Fig. 10 Perugia, via della Rupe.

Fig. 8 Perugia, Etruscan wall, 1993.

The survey got emerged traces of different nature and
signs of hypothetical structures, among which two parts of
wall are important: the stretch that, from via Oberdan
through a rotation, became perpendicular to via Mazzini
and the straight stretch, known but not documented, that
is parallel to Palazzo delle Poste. The new findings gave
clear evidence that the buildings on the square, realized
in different times, are however set next to the wall, with
the main elevation placed parallel to it. The endoscopic
survey10 of the sewage system has further confirmed the
presence of the wall by reading the Etruscan weave.

Along with the archeological survey, it has been carried
out the architectural and environmental survey of the area
located in between corso Vannucci and via della Rupe.
After the collecting of the vast and heterogonous material
produced over the years by several persons, so as to
facilitate the knowledge and comprehension of the entire
area, a process of dimensional verify and graphic
standardization has been conducted. The following phase
consisted in the unification of each survey.

Fig. 11 Architectural survey of piazza Matteotti, digital clone
by laser scanner.

Fig. 9 Perugia, piazza Matteotti, reconstruction of the
Etruscan wall.

For design purposes, it has been fundamental to
establish that, thanks to the GPR analysis, at the
entrance of via Mazzini the head of the wall is located

In this sense, in order to integrate the obtained
material, a series of specific surveying campaigns have
been carried out. In particular, the usage of the laser
scanner11 allowed for both verifying the existing surveys
and inserting, in the drawings, the findings documented by
the archeological GPR survey at the bottom of the road
level. It has then be possible to realize a corpus of
effective drawings, made homogeneous from both a
representative and detailing point of view, so as to relate
the almost-unknown underground parts with the different
levels, till constituting a fundamental contribution to the
creative phase.
11

10

By “S.g.a. di Scatteia Vergilio”, with CA-ZOOM PTZ140 RVI
(Remote Visual Inspection) by GE – Everest, 25x optical zoom.
June 15th – 17th, 2011, Venice, Italy

The laser scanner surveys was made by “Relevo srl”, by 3D
Cyrax 2500 laser scanner, 103.5 meters range, scanner window
195° x 360°, 1000 points per second. Data point density of one
sample per 1 cm.
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Environmental Engineering of University of Perugia12,
originated from the idea to move the last part of the
escalator system, coming from the underground station of
Pincetto, toward a new location, near the adjoining big
arch.

Fig. 15 The underground archeological gallery of Sopramuro,
axonometric view.
Fig. 12 Architectural survey of piazza Matteotti,
photographic view, digital clone and drawing of Studium
Generale building.

Besides being original verifying base, it became an
heuristic pretext of the design hypothesis, with an
experimental as innovative approach. The group of
obtained data, linked with the general objectives and the
occasional constraints, suggested two synergic actions:
the first one of town character, materialized by an
underground archeological gallery; the second one of
composition character, materialized through an energy
roof.

The novel arrival position faces a part of the existing wall,
in which it is reasonable to assume the breaking of the
barrier toward undergoing spaces. Through an opening in
the medieval wall, obtained by the re-opening of a
currently-plugged door, it is possible to get into the
underground archeological gallery of Sopramuro, which is
characterized by cable-suspended footbridges, connected
with the escalator arrival and piazza Matteotti, that act as
both archeological walk and urban connection.

Fig. 13 Architectural survey of piazza Matteotti, section.

Fig. 16 The underground archeological gallery of Sopramuro,
+464,0 m plan.
Fig. 14 The underground archeological gallery of
Sopramuro, 3D model view.

From these underground spaces, taking the forma urbis
texture as creative stimulus, a series of accesses
12

4 The underground archeological
gallery of Sopramuro
The underground archeological gallery, designed by a
research group of the Department of Civil and

June 15th – 17th, 2011, Venice, Italy

Annibale Luigi Materazzi (Director of the Department of Civil
and Environmental Engineering), Paolo Belardi (Responsible for
the research project), Fabio Bianconi, Massimo Calzoni (Nova
Oberdan spa, Perugia, consultant), Roberto de Rubertis (“La
Sapienza” Università di Roma, consultant), Piergiorgio Monaldi
(Municipality of Perugia, consultant), Marco Breccolotti, Marco
Armeni, Alessia Bonci. Simone Bori, Marco Filippucci, Luca
Martini, Valeria Menchetelli, Cecilia Scaletti.
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emerges, in particular on via della Rupe, via Mazzini and
piazza Matteotti, toward both the square and via
Oberdan. The absence of mechanical movers highlights
the idea of a place that is conceived as natural extension
of the consolidated urban setting. Under this perspective,
the underground archeological gallery and the exterior
energy roof create a system which is based on the same
original
design
method,
relating
cutting-edge
technologies, innovative relationships with the context as
well as functional and energetic aspects.

Walking through history

optimization. Through the use of scripting algorithms for
obtaining the highest performance, the helix’s shape has
been structurally and energetically optimized, so as to
create an energetically self-sufficient project.

Fig. 19 Coop Himmelb(l)au, Energy Roof Perugia, form
development.

The energy roof is not only thought as a covered space
on via Mazzini, but rather an energy-generator element
that makes the entire project self-sufficient: a real “newmillennium architecture”14.

Fig. 17 The underground archeological gallery of
Sopramuro, section.

5 The glass energy roof on via Mazzini

Fig. 20 Coop Himmelb(l)au, Energy Roof Perugia, optimised
orientation of photovoltaic cells.

Fig. 18 Coop Himmelb(l)au, Energy Roof Perugia,
photorealistic view.

The proposed spatial configuration of the glass energy
roof on via Mazzini, designed by a team guided by Wolf
D. Prix - a great master of contemporary architecture,
leader of Coop Himmelb(l)au13 firm from Wien - is the
result of a process of geometric and morphologic

The “wellness” of the visitors, regarding the external
spaces located below the roof, and of the residents,
regarding the internal spaces that overlook the gallery,
occurred thanks to the control of both solar radiation,
through shading elements, and fresh air. The result is a
stabilization of temperature and humidity as well as a
better light diffusion, aspects that also mean important
energetic savings for the places that overlook the covered
street. In order to do that, structural and earthquake-proof
elements, passive (orientation, materials, shading) and
active (photovoltaic cells and windpower turbines) devices
have been integrated. The energy roof is in fact

13

“Coop Himmelb(l)au Wolf D. Prix / W. Dreibholz & Partner ZT”,
Vienna (Wolf D. Prix, Andrea Graser, Robin Heater, Daniel Reist,
Anja Sorgen, Giulio Polita, Luis Ferreira, Jenny Chow, You Hua,
Markus Pillhofer, Nam La Chi, Paul Hoszowski), with “Heliopolis
21 Architetti Associati”, Pisa (Ilaria Fruzzetti, Filippo Mariani,
Alessandro Melis, Gian Luigi Melis, Nico Panizzi). Structural
consultant “Bollinger & Grohmann engineers” (Prof. Dr. Ing.
Klaus Bollinger). Environmental and energetic consultant
“Baumgartner gmbh” (Siegfried Baumgartner).
June 15th – 17th, 2011, Venice, Italy

14

According to US economist Jeremy Rifkin in “The document for
architecture of the next millenium”. The document, by Rifkin
(leader of Foundation of Economic Trends and expert of human
development impact on economy and environment) and written
by some european designers (Stefano Boeri from Italy, Enric Ruiz
Geli and José Luis Vallejo from Spain and Jan Jongert from
Holland) studying environmental sustainability and ecology, is
presented at Venice Biennale 2008.
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composed by three overlapping layers: the central one
serves for bearing functions, the upper layer generates
energy and the lower one constitutes a glass closing. The
disposition of the west wing is optimized depending on
solar radiation, while the east wing captures summer wind
to refresh the beneath space.

Fig. 21 Coop Himmelb(l)au, Energy Roof Perugia,
axonometric of elements.

The upper level includes photovoltaic cells that
generate electric energy and shade the solar light. The
project proposes the usage of transparent cells inserted in
no-frame glass elements, so as to obtain the perfect
integration of shading with energy production in a single
element. The disposition of each cell is defined and
optimized by computer simulations and complex
algorithms.

Walking through history

windpower turbines, located inside the reticular structure
of the helix.

Fig. 23 Coop Himmelb(l)au, Energy Roof Perugia, evolution
of the roof.

On the roof, the team planned to insert at least five
turbines, placed side by side, each with a front dimension
of 1.5 x 2.0 sqm and a length of 2.5 m, as well as a
performance of further 25-35 kW. The structural concept,
aimed to minimize the visual impact of the bearing steel
structure, is as much complex. The chosen solution is a
tripod, inspired by Leonardo da Vinci’s inventions and
used as unique foothold in order the let visible the existing
elevations. In addition, pneumatic elements, as virtual
clouds, are used to guarantee further lightness to the
structure, as well as collect the water for its reuse, in
collaboration with the municipality. The roof is 84 m long
and 16 m wide in its ending parts, and get thinner at the
center, in correspondence with the supporting points, a
mechanism similar to a reticular structure. So as to avoid
both torsion and overturning around the tripod, the
structure is completed, on both sides, with two tie rods.
These are anchored to the street, so as to not transfer any
loads to the surrounding historic buildings.

6 Conclusion

Fig. 22 Coop Himmelb(l)au, Energy Roof Perugia, structural
analysis.

The geometry of the curved elements of photovoltaic
cells follows the roof border and fans out toward nordeast, where these are extended by electrically-activated
glass panels. This appliance is then a photovoltaic
generator of 73 kWp performance peak, which provides,
with the 100 MWh total amount, a significant contribution
for the production of energy. Given both the “helix blade”
geometry - that channels pushing forces up and down and its position - a bit lifted from the surrounding buildings
- it is possible to use the structure to activate the
June 15th – 17th, 2011, Venice, Italy

If it is clear the contribution of advanced technologies in
the design process, it is even more interesting the
objective to obtain an environmental and cultural
sustainability15, intended as the realization of not just a
simple connection, but rather a real continuous and public
path, sharing the principles that generated it and
accepting its figurative relationship with the context. A
path that ideally retraces the urban history from the
Etruscan origins till the splendor of Middle Age, passing
from the Renaissance’s reconfiguration till the
contemporary setting. This last one is strongly related to
the necessity of both reconfiguring an unsolved urban
layout and producing energy, as in the past the Etruscan
walls were related to defensive reasons, the Middle Age
settings to the Comune strength, and the rigorous
Renaissance drawing to get clear the political and cultural
power of the prince through an erudite architect.
Furthermore, this advanced and original design process
has been fundamental for obtaining a “virtual” sky - an
important theme of Wolf D. Prix’s long research - in the
15

According to Brundtland Report (Our common future), by
“World Commission on Environment and Development” (WCED)
in 1987, leading by Gro Harlem Brundtland, from Norway.
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strong historic contest of Perugia, despite the using of a
clear contemporary language. If the argument of
designing contemporary architecture in historic centers
inflamed the discussion between the mimetic
architecture’s supporters and the promoters of famous
architects’ self-celebrating language, today the discussion
needs to be moved from a social and philosophical plane
to an environmental and strategic one. The Viennese
office’s focusing on performance allowed to raise a
debate around some criteria, sharable or not, on the new
centrality of the design process. This is surely an
innovative condition, particularly at the current situation as
well as at our latitudes.

Fig. 24 Coop Himmelb(l)au, Energy Roof Perugia, sketch.
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