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Pian di Massiano

Cortonese

Madonna Alta

Fontivegge

Case Bruciate

PIAN DI MASSIANO TERMINAL
4340 m2

LEV. 1 : TECHNICAL FACILITIES (undergr.)
            2178 m2

LEV. 2 : PLATFORM/CONVENIENCES (overgr.)
            2170 m2

CORTONESE STATION
536 m2

LEV. 1 : TECHNICAL FACILITIES (undergr.)
            233 m2

LEV. 2 : ENTRANCE LEVEL (overgr.)
            101 m2

LEV. 3 : PLATFORMS (overgr.)
            202 m2

MADONNA ALTA STATION
616 m2

LEV. 1 : TECHNICAL FACILITIES (undergr.)
            334 m2

LEV. 2 : ENTRANCE LEVEL (overgr.)
            101 m2

LEV. 3 : PLATFORMS (overgr.)
            202 m2

FONTIVEGGE STATION
961 m2

LEV. 1 : TECHNICAL FACILITIES (undergr.)
            506 m2

LEV. 2 : ENTRANCE LEVEL (overgr.)
            205 m2

LEV. 3 : PLATFORMS (overgr.)
            250 m2
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1’31’’ 2’04’’ 1’26’’

OVERGROUND 
ROUTE

UNDERGROUND 
ROUTE

FUTURE EXTENSIONS 
OF THE LINE
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Cupa
Pincetto

Sant’Anna

Monteluce

CASE BRUCIATE STATION
616 m2

LEV. 1 : TECHNICAL FACILITIES (undergr.)
            313 m2

LEV. 2 : ENTRANCE LEVEL (overgr.)
            101 m2

LEV. 3 : PLATFORMS (overgr.)
            202 m2

CUPA STATION
990 m2

LEV. 1 : TECHNICAL FACILITIES (undergr.)
            420 m2

LEV. 2 : ENTRANCE LEVEL (undergr.)
            230 m2

LEV. 3 : PLATFORMS (undergr.)
            150 m2

PINCETTO TERMINAL 
3640 m2

LEV. 1 : ENGINE ROOM
LEV. 2 : TECHNICAL FACILITIES  
LEV. 3 : TECHNICAL FACILITIES  
LEV. 4 : PLATFORMS 
LEV. 5 : MEZZANINE LEVEL
LEV. 6 : AVAILABLE ROOMS

03 02 01

1’33’’ 2’09’’ 1’41’’

(built into the slope) 380 m2

(built into the slope) 697 m2

(built into the slope) 779 m2

(built into the slope) 870 m2

(built into the slope) 592 m2

(built into the slope) 324 m2
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Minimetrò SpA.

When we started work on the Perugia Minimetrò in 1998 
nobody foresaw how much our professional, research, 
interpersonal and management skills would develop. 
In nearly ten years of work we brought to fruition the 
municipality’s courageous vision to build this new type of 
transportation system, the �rst of its kind, engineered to 
suit the demanding topographical and urban conditions 
and integrated into the extremely sensitive historic 
urban environment of Perugia. It was these particular 
requirements that quickly led us to appoint Jean Nouvel 
as the architect. His international professionalism and 
experience transformed a merely ef�cient transportation 
system into an architectural work of art that adds 
cultural value to the city. 
The outstanding results achieved by Nouvel are evident 
in the care taken over the design of each architectural 
component of the system: the underground and 
overground stations, the viaducts and tunnels, the 
materials and �nishes, the handling of natural or 
arti�cial light, the design of new landscaping and the 
enhancement of existing landscapes, all combined 
in Nouvel’s organic, coherent overall vision. During 
subsequent development and construction this vision 
was taken as a guide for working out special ad-hoc 
detailed solutions for each situation.
Our awareness of being involved in the creation of a 
unique work of art was as fascinating for our young-
spirited, ef�cient Minimetrò SpA as it was for the 
construction �rms that carried out the work: Umbria 
Domani Scarl for the civils and Leitner SpA of Vipiteno 
for the transport technology.

The civil works required careful long-term forward 
planning so that Perugia’s road system, and the 
beautiful streets in her historic Acropolis, would not 
be blocked for years by construction sites. Thanks to 
this, the repercussions on traf�c caused by Minimetrò 
were negligible throughout the entire operation. 
Construction of the largest parts of the system was 
handled with the greatest care, attention, and sense of 
civic responsibility. I might as well add that when there 
were tensions between us, our shared awareness of the 
quality we were all aiming at and the skill of the various 
contractors in achieving it, made problem-solving easier 
to deal with. The most memorable parts of the work 
were constructing the natural tunnel under the Acropolis, 
and digging the 20-25 m. deep excavations in the town 
centre. During that phase we kept a constant check on 
the stability of the old buildings, which are so important 
for the city, using high precision topographic sensors 
connected to a network of CCTV monitors; this system 
kept us informed of any possible negative effects 
caused by the deep excavation operations. 
The design guidance given by Jean Nouvel involved all 
the construction companies in a huge collective effort of 
creativity to complete an architectural vision evident to 
us all today as a �nished work. Admiring it now, we can 
truly say that the objective of combining creative talent 
with construction expertise, and bringing high quality 
contemporary architecture to Perugia, has been perfectly 
attained!
Although the transportation technology we adopted is 
derived from solid experience elsewhere moving people 
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up and down mountains, applying the same technology 
in Perugia was a very radical decision, and the �rst 
attempt to apply it in a sensitive urban setting. This type 
of people mover now appears to offer an ideal solution 
to the mobility problems of many small to medium sized 
cities, I say “now appears” because at the time, we 
were the �rst to have the courage and foresight to be 
trailblazers and build not a prototype or a 
mini-system, but a fully �edged urban transport system. 
We knew we were taking on a huge task and that nobody 
anywhere had previous experience of building such a 
fully automated system, and then operating it with a 
small number of staff who had to know how to exploit 
its �exibility by responding to �uctuating demand at 
different times of the day. 
This was not a �eet of minibuses with drivers who had 
to be recalled to the depot when not required, but a 
full metro system able to constantly recon�gure the 
passenger cars on the line according to demand, thus 
making possible signi�cant operational ef�ciencies. 
In the maximum con�guration of 25 vehicles, as one 
car leaves a station the next one is arriving in a semi-
continuous transport system. 
Waiting time is under a minute and it takes just over ten 
minutes to get from the large free car park into the city 
centre, travelling in very comfortable conditions. 
We are convinced that people will soon discover how 
much better it is to travel in this way on a modern 
system, and will appreciate how much easier it is to 
get around or into the centre of town whilst helping to 
safeguard the environment.

Reconciling the construction of the mechanical part of 
the system with the urban structure of Perugia gave 
us many problems, not least that of causing vibrations 
near important buildings. This led us to work out highly 
original solutions that not only solved that problem but 
became a factor in working out the best relationship 
between the new system and Perugia’s historic urban 
structure. 
APM SpA (the Perugia Mobility Company) already 
manages the road transport system in Perugia and 
its province, and now also takes on management of 
Minimetrò. APM staff have been trained in the various 
skills required and are ready to assure the public a high 
quality, safe, advanced transport system. 
We are proud that by synergising a wide range of local 
and international professional and business skills, we 
have achieved such an important outcome. Perugia is 
now a city whose pride in her history is matched by trust 
in her forward progress.

Adriano Maraziti
Vice Chairman, Minimetrò SpA

:  MINIMETRÒ



The Perugia Minimetrò: an alternative system 
of urban public transport

Because Perugia is an important place, we can take 
the opportunity to look back over �fty years of Italian 
thinking about urban development as it applies to this 
particularly signi�cant example: Perugia’s architectural 
and landscape value, its political and administrative 
physiognomy, and its size and location within the 
national Italian context. 
We must also consider how Perugia has been showing 
the symptoms caused by an enormous growth in use of 
the private car, which in Perugia is above the national 
average.
This condition has come about in part because of 
Perugia’s physical form as a medieval city built on a 
hilltop Acropolis and surrounded by a low-lying modern 
residential periphery, and in part because the national 
and local transport networks are less than adequate. 
In response to these factors, two important, boldly 
conceived systems of urban people movement have 
been built in Perugia: the �rst was a system of public 
escalators, and now the Minimetrò has been completed.
The escalators serve the historically important areas 
of the city, whilst the Minimetrò deals with a more 
contemporary and even more signi�cant challenge: 
improving the movement of people along a route that 
connects the low-lying area of Pian di Massiano uphill to 
the historic city core.
That was the background against which the municipality 
deliberated, in observation of Law 71 of 20.04.1998, to 
establish a joint stock company charged with designing, 

constructing, and operating a light rapid transit line 
to connect Pian di Massiano, Cupa, and Monteluce. 
A majority share capital of 70% was retained by the 
municipality. Under the revisions of Civil Law 123 
of 13.07.1998, the municipality then drew up and 
approved a constitution, charter and para-social pacts 
for the new company Minimetrò SpA. 
So as to �nd the necessary private partner able to 
deliver the system under a negotiated procedure, the 
municipality invited tenders (as required by law) by 
means of tender notice no. 18 dated 24.04.1998, 
published in BUR part III on 05.05.1998, in the OJEU
on 02.05.1998 (nr. 100), and in national and local 
newspapers.
In order to insert the new Minimetrò system into the 
urban structure of Perugia a variation was required to 
the General Urban Development Plan. At the same time 
Act G.C. 521 of 10.06.1998 set down the procedures to 
be followed by the adjudicating commission in assessing 
the tender bids.
The winning bidder Metrò Perugia was a temporary 
consortium of construction �rms (APM, Leitner, Sipa and 
Umbria Domani) that offered the technical capabilities 
and the necessary �nancial guarantees to deliver this 
complex undertaking, which was to be 50% �nanced 
by the Italian Ministry for Transport and Urban Areas. 
After the commission approved Metrò Perugia’s bid, 
notary Vincenzo Lemmi issued an act on 11.09.1998 
establishing a joint stock company, Minimetrò.
But in the context of Italy’s constantly evolving, highly 
complex, multiform legislative framework it was not 
enough simply to have identi�ed a business format 



(the joint stock company) in order to carry out this 
public works project. An exact de�nition of roles 
was fundamentally important; on the one hand was 
the municipality, a public entity empowered to grant 
development, construction and operational rights. On 
the other was the joint stock company whose role was to 
provide the services offered by its constituent partners. 
Because they were also stockholders, one of the 
partners would in effect exercise a considerable degree 
of surveillance and control over its own operations, in a 
way that would normally be the responsibility of outside 
contractors.
Maintaining a correct balance in this matter was not 
legally straightforward, especially because Italy has a 
body of law that in some cases is overcrowded with 
regulations and in others is completely devoid of them 
or has laws that contradict one another. 
Against that dif�cult background it was essential that in 
order to proceed, the Minimetrò directors representing 
the public component of the company (the municipality) 
and those representing the private component 
(the contractors) must be motivated by a personal 
sense of civil responsibility and by a generous spirit 
of public service and right from its �rst constitution, 
Minimetrò demonstrated its ability to operate 
consistently on that basis.
This combination of disinterested professionals and 
practical-minded technical specialists and companies 
made it possible, despite the extreme dif�culties, to 
deliver the project successfully.
Instead of succumbing to the huge costs of simply 
doing nothing to solve its transport problems, the city 

of Perugia now has its new passenger system already 
in operation, thanks to the effort of local and national 
business and already generating surplus value across 
the whole city and its territory. 
But in environmental terms Minimetrò adds even more 
value by reducing particulate emissions and eliminating 
millions of vehicle movements. 
Hopefully the advanced technologies and the 
architectural quality of this important new infrastructure 
now bring us closer to the spirit of our city fathers who 
in giving Perugia its city statute in 1279 were described 
as boni homines qui debeant custodire bona �de, sine 
fraude, a standard of behaviour we could translate 
today into the much more modern principle of “good 
administration”.

Carlo Calvieri
Vice Chairman, Minimetrò SpA

:  MINIMETRÒ
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Metrò PerugiaScarl.

The Metrò Perugia consortium was set up in 1998 with 
the objective of participating in the European tender bid 
competition organised by the municipality of Perugia 
for the identi�cation of a private partner with which to 
create the mixed public-private company Minimetrò SpA 
for the design, construction and operation of the Perugia 
Minimetrò.
As the private component of Minimetrò SpA , Metrò 
Perugia Scarl, via its members, guarantees delivery of 
the speci�c technical skills demanded by the complexity 
of the work. These skills are provided by:
 APM SpA 53,4%: management of public transport 

systems;
 Umbria Domani Scarl 20,2%: design and construction 

capabilities for civil construction works;
 SIPA SpA 20,2%: car park operator;
 Leitner SpA 6,2%: design and construction of rope 

transport systems.
The Metrò Perugia consortium delivered the design 
of the Perugia light metropolitan line via its members 
Umbria Domani  Scarl (civil construction works) and 
Leitner SpA (technological systems). In order to 
guarantee high design quality it also made use of the 
architectural design services of the French architect 
Jean Nouvel.
Metrò Perugia Scarl also coordinated the complex 
design interfacing between the transport system 
technologies and the civil construction works. 
Architectural design was entrusted to Jean Nouvel in the 
role of design director. The project managers were Eng.
Fabio Maria Ciuf�ni and Eng. Mario Cangiano.

In close collaboration with the Minimetrò company 
and specialist technical experts, Metrò Perugia Scarl 
developed the preliminary project that had been 
prepared by the municipality of Perugia, and integrated it 
with the vertical people-moving system of escalators and 
inclined lift. During construction, these works led to the 
discovery of exceptionally important historic structures 
in that part of the city: the large arches of the Roman 
Studium urbis and the Etruscan city walls. Thus the 
Minimetrò project was not only important for transport 
reasons. Metrò Perugia Scarl also provided a signi�cant 
part of the funding, in addition to the part provided by 
the Italian government.
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The civil construction project: a brief history 
The civil construction parts of the Perugia Minimetrò 
system went through a series of preparatory phases that 
required a wide range of technical skills, and involving a 
complex system of design tasks. The preliminary project 
prepared by the municipality’s own technical of�ces was 
passed to Metrò Perugia Scarl, which in turn assigned it 
to Umbria Domani Scarl for further development. 
Umbria Domani Scarl commissioned Eng. Fabio Maria 
Ciuf�ni, the engineer who had designed the �rst public 
escalators in the Rocca Paolina, to coordinate de�nitive 
design and working drawings of all the civil construction 
works. The de�nitive project differed from initial 
expectations by revising the original layout, placing a 
differently con�gured terminus at Pincetto, and changing 
the locations of the stations. 
On that new basis an environmental impact study 
was carried out and all necessary technical and 
administrative permissions acquired.
As soon as that phase was complete an internationally 
famous architect, Jean Nouvel, was brought in as 
design director. Nouvel gave stronger de�nition to the 
basic project by identifying a set of overall principles to 
be followed for design of the various types of building 
required. 
The working drawings that were then further developed 
in accordance with Nouvel’s guidelines led eventually to 
the Minimetrò as now completed. During construction 
the contractor asked for a number of variations to the 
�nal design of the station buildings; Nouvel was brought 
in to check and as necessary, correct these variations.

The lift and escalators from the underground Pincetto 
terminal up into the city centre are an intimately 
connected part of the Minimetrò project, but they were 
constructed at a later stage once work on the station 
had been partially completed. This was to enable 
coordination with other development work around the 
station area, promoted by the municipality via the 
Nova Oberdan company as a project �nancing scheme, 
de�ned as “works of public utility”. Carried out by the 
municipality itself as part of its PUM (Urban Mobility 
Plan), this related package of development included 
creating station access, and interconnections with the 
other transport modes. The car park and landscaping 
at Pian di Massiano was also developed as a project 
�nancing operation by SIPA, the locally-based car park 
operator.

:  METRÒ PERUGIA



The Perugia Minimetrò project
Two problems made the Perugia Minimetrò different 
from other transport infrastructure projects: it was a 
prototype system, and it was constructed to very high 
design standards in an environmentally and historically 
sensitive location.
As a prototype project the technical dif�culties 
encountered were due to the extra complexity of 
working with untried, experimental technologies and 
standards. Along its 3 km. length, the system threw 
up a vast range of problems relating to the location of 
technical machinery, geology, geotechnics, the design of 
large engineered structures, safety, maintenance, and 
passenger loading forecast modelling. 
Above all it was the impact on the city itself that 

created the most signi�cant technical and cultural 
challenges. Essentially the Minimetrò project consisted 
of understanding the principles of the basic system and 
then grafting it into the real city of Perugia.
Apart from the general concept, the biggest strategic 
design decisions were (a) to excavate a tunnel crossing 
the whole city (b) to create a terminus of such high 
quality that it would pull people into the system and 
encourage them to use it.

This was possible by ensuring there would be an 
escalator connection up to the city centre, using a route 
that also reinstated some important but abandoned 
urban and architectural features no longer in use. 
A second strategic decision was to design this new line 
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MINIMETRÒ SPA
Technical coordinator Eng. Adriano Maraziti
Procedure management Arch. Andrea Vignaroli 
Executive technical committee Arch. Carmen Leombruni

Eng. Adriano Maraziti
Eng. Elvio Fagiolari

Technical/scienti�c consultancy Eng. Massimo Marian i
Prof. Ing. Adelmo Crotti

Testing Eng. Virginio Di Giambattista
Prof. Ing. Franco Cotana
Eng. Bruno Mirabassi

Director of works, Eng. Luca Patiti
medium tension services
Director of works, Eng. Gianni Drisaldi
medium tension ring
Director of works, Massimo Gallì
station access system
Station signage design zup associati Srl 
Working drawings, CBS Outdoor
station signage

MINIMETRÒ PROJECT
AWARDING OF ENGINEERING DESIGN Metrò Perugia SCarl
SUPERVISION OF WORKS 
AND SAFETY COORDINATION 

MINIMETRÒ DESIGN DIRECTION Atelier Jean Nouvel – Parigi:
Arch. Jean Nouvel

Phase 1 project manager Arch. F. Masotto 
Phase 2 project manager Arch. A. Carbone

CIVIL WORKS Umbria Domani SCarl
Coordination Eng. F.M. Ciuf�ni
Architectural design Eng. F.M. Ciuf�ni/Naif Srl
Electrical and special systems Euroengeneering:

Eng. G. Drisaldi, M. Lucarelli
Medium tension ring Eng. G. Drisaldi
Structural engineering:
viaduct and stations Naif Srl
pincetto natural tunnel Sgai Srl
Arti�cial tunnel and cuttings Sintagma Srl
Geological investigations Geoconsul/Geoter
SIA Sintagma Srl

PROJECT SYSTEM TECHNOLOGIES
De�nitive installation Leitner SpA 
drawings & documents

SITE MANAGEMENT
Site manager, civil Eng. F.M. Ciuf�ni
construction works
Operational managers Eng. G. Drisaldi, Arch. A. Simeone
Manager, transportation  Eng. M. Cangiano
system works
Operational manager Eng. C.Ippolito

SAFETY COORDINATION
Coordination of safety Sistema Ambiente Srl:
during planning and building Arch. P. Raspa
Collaborators Arch. R. Capone

Eng. S. Proietti

PINCETTO LIFT AND ESCALATORS
Final working drawings Metrò Perugia SCarl / Umbria Domani SCarl
Engineering coordination Eng. F.M. Ciuf�ni
Architectural design Naif Srl 
Structural engineering Naif Srl / Sgai Srl (�nal) /

Boni�ca SpA 
Technical equipment design Euroengeneering:

Eng. G. Drisaldi, M. Lucarelli
Site supervision Eng. F.M. Ciuf�ni
Health and safety design Sistema Ambiente Srl:

Arch. Paolo Raspa

OFFICE AND COMMERCIAL DEVELOPMENT, PIAN DI MASSIANO
Design direction Atelier Jean Nouvel – Parigi

Arch. Jean Nouvel
Arch. Alessandro Carbone

Final design and working drawings Umbria Domani SCarl / Naif Srl 
Health and safety design Eng. F. Piccioni
Site supervision Naif Srl 

STATION ACCESSIBILITY AND ENVIRONMENTAL DESIGN
Working drawings and site supervision: Municipality of Perugia, Department of 
Public Works. Large-scale works in collaboration with other departments

CAR PARK AND LANDSCAPING DESIGN, PIAN DI MASSIANO
General contractor Sipa SpA
Procedure Eng. U.Garofoli

Working drawings, Sintagma Srl
civil construction works
Working drawings, Eng. G. Drisaldi
technological systems
Site supervision Arch. G. Orsoni
Health and safety design Geom. G. Chiavini



and stations - a continuously moving transportation 
system with a minimum capacity of 3000 people per 
hour - as a new concept unlike others elsewhere and 
not imitating other apparently comparable systems. 
With the appointment of Nouvel as the architect, 
immediately welcomed by the local development group, 
complete agreement was established on two key design 
strategies: to play down the technology and keep it 
unspectacular, whilst taking a contemporary design 
approach free of hi-tech overstatement.
Nouvel set out a number of general architectural 
principles for designing the line and the stations. The 
line was to be considered as a continuous artefact 
running through the landscape and the urban setting, 
whilst design of the stations was to be based on free-
�owing interior and exterior space, using �oating, 
separated horizontal and vertical planes and de-
emphasising their supporting structure whilst framing 
strategic views.
Nouvel’s architectural language is simple and minimal: 
steel and clear glass, combined with reinforced concrete 
using coloured aggregates.
Designed as a linear architectural feature in the 
landscape, in its technical aspects Minimetrò always 
gives precedence to what users will see when looking 

out from the stations towards the city, or from inside 
the passenger cars towards the landscape.
The result is a very attractive public transport system 
that offers a pleasing, safe, and enjoyable user 
experience.
During design of Minimetrò, the risk of noise nuisance 
was reduced by cutting noise at source by means of the 
following technical solutions:

isolating the horizontal and vertical rope guide 
rollers from the steel structures by using dual spring 
connectors or in the case of concrete structures, 
mounting the rollers directly on the concrete;

at stations, using special anti-vibration mountings to 
isolate the rope rollers from the steelwork structure of 
the station;

using acoustically absorbent materials to reduce and 
contain noise within motor pits and winch room;
using glass block walls to enclose the openings in the 
natural tunnel;

regulating and adjusting the volume of station PA 
announcements.
This work on acoustic design led to the identi�cation of 
high-quality technical solutions that could be adopted on 
other future public transport systems of similar type.
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Marinelli SpA

Garboli SpA

CalzoniSpA

Impresa Fagotti Srl

Mantelli Costruzioni SpA

Spinelli & Mannocchi Srl

Tecnostrade Srl

Tinarelli SpA

The role played by Umbria Domani Scarl (Società 
consortile a responsabilità limitata) in carrying out the 
civil construction works for the Minimetrò is evident 
from the very wide range of construction technologies 
and methods employed on site. These sustained a very 
complex project involving many levels of operational 
dif�culty, as well as complex coordination and 
organisational problems.
The below-ground and ground retaining works included 
large-diameter deep piling, anchored diaphragm walls, 
and arti�cial tunnels with large-diameter bored pile walls 
retained by steel or micropiled ground anchors.
The viaduct sections of the line are steel structures 
consisting of very deep prefabricated electrowelded 
beams, visually uni�ed as long red lines in the 
landscape but strongly diversi�ed in appearance 
according to their different locations. The Fontivegge 
station required very long-span prefabricated beams; its 
characterising warm-coloured viaduct supports and the 
various structural components of the station required 
careful detailed design.

Umbria Domani Scarl.
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The structural parts of the stations, each one of which 
had its own architectural and functional characteristics, 
called for very challenging construction in steel and 
glass, such as the large inclined glass panels enclosing 
the Central Control Station. 
The underground stations were particularly dif�cult, such 
as Pincetto, which consists of �ve low-level horizontal 
slabs one above the other, underground on one side 
and open on the other, or Cupa, connected to Pincetto 
by a 400m. natural tunnel that crosses the city centre 
transversally from west to east and was constructed 
within extremely tight time restrictions. 
The terminal part of the natural tunnel was particularly 
demanding because of its special pro�le, which houses 
important technical components of the drive system, 
including the two large return pulleys.
The uphill return system required special temporary 
preparatory works to permit construction of the 
piled lateral walls, which were braced with struts as 
excavation was carried out.
The range of technological installations also included 

the lifts and escalators; a highly complex series of 
electrical and special plant systems; the power supply 
to the rope drive system; and all the station control and 
monitoring equipment.
All of these works had to be carried out within a large 
number of constraints that were always different 
according to their location in the city, and always 
minimising disturbance. This proved particularly dif�cult 
when the civil construction had to be interfaced with 
installation of the transport technology, and was 
extremely complex in the underground stations, where 
in a number of cases some complicated components of 
the traction system had to be installed before the civil 
engineering works could be completed.

The Umbria Domani Scarl board consists of Geom. 
Gianni Marinelli (Chairman), Eng. Massimo Calzoni (Vice 
Chairman), Eng. Mario Fagotti, Eng. Stefano Soncini 
(Directors), Geom. Giancarlo Giorgi (Technical Director) 
and Dr. Geom. Domenico Scoliere (Assistant Technical 
Director).

:  UMBRIA DOMANI
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MARINELLI SpA
A general construction contractor and project manager 
for civil and industrial buildings for education, 
commercial, residential and mixed-use, religious and 
hospital buildings, road construction, and similar works.

GARBOLI SpA
Controlled by Impresa Pizzarotti SpA. Operates inside 
and outside Italy in the following construction sectors: 
residential, industrial and of�ce developments, university 
and sports buildings, water, gas, and sewerage.

CALZONI SpA
Specialised in public works including civil construction, 
excavation, earth moving, road works, water systems, 
water supply, drainage, puri�cation plants, waste 
disposal, water defences, recovery and consolidation 
works.

COSTRUZIONI ALBERTO FAGOTTI Srl 
Specialised in the design and construction of 
ground perforation, geological investigations 
and consolidation works.

MANTELLI ESTERO COSTRUZIONI SpA
A general contractor specialising in water construction, 
motorways and roads, railway and port works, general 
construction, and conservation.

SPINELLI & MANNOCCHI Srl
Specialised in road infrastructure and civil 
refurbishment works.

TECNOSTRADE Srl
Carries out public works that require a high level 
of specialisation such as road construction, water 
distribution systems, drainage, earth consolidation, and 
restoration of listed buildings.

TINARELLI SpA
Activities: construction, road works, water systems, 
drainage, earth moving.
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Minimetrò is an innovative fully automated public 
transport system of medium size, mainly suitable for 
urban use but extremely �exible and also usable in other 
environments.
This detachable-grip circulating system is a development 
of the Leitner Group’s consolidated experience 
in the technology of traditional funicular ropeway 
systems with automatic gripping. It offers reliability, 
functionality, accessibility, respect for the environment, 
low construction and operating costs in an excellent 
transport service that offers the end user a frequency of 
one passenger car per minute.
Minimetrò is a rope traction APM (Automated People 
Mover) system with automatic connection and 
disconnection from the rope at the station stops. 
Along a double line of steel tracks fabricated from 
standard rolled pro�les, a set of passenger cars is 
moved by the rope, which pulls them at a constant 
speed. When a passenger car approaches a station it 
is automatically released from the rope, slowed down, 
and stopped. After a period for passengers to embark 
and disembark, the car is again accelerated by groups of 
horizontally-mounted wheels known as synchronisation 
beams. Using friction, these groups of tyred wheels 
engage with tracks mounted on the sides of the 
passenger car, allowing it to be manoeuvred free of the 
rope, which continues to move at the same speed.
The line consists of two guideways, each served by one 
of the two branches of the continuous ring of rope. The 
passenger cars are connected to the rope by Leitner’s 

patented automatic grip system, located underneath the 
car.
At intermediate stations a special deviating 
device guides the rope underneath and past the 
synchronisation beams.
At the ends of the line the passenger cars reverse 
their direction of travel using a rotating turntable that 
removes them from the track and replaces them to face 
in the return direction.
The high frequency of passenger cars is a fundamentally 
important feature of the system. Under normal operating 
conditions running at maximum speed and power, the 
system can achieve an average interval of just under a 
minute between cars, and a maximum carrying capacity 
of 3,065 passengers/hour in each direction with an 
average waiting time of less than 30 seconds at any 
station.
Taking into account the overall length of the system, the 
distances between stops, and passenger comfort, the 
optimum operating speed is set at 7 m/s. 
Differentiated methods of operation allow for a high 
degree of �exibility with reduced operating costs. 
Thanks to integral automation the system is extremely 
easy to use and requires very low numbers of personnel, 
since neither the passenger cars nor the stations 
require attendance by auxiliary or service staff.
Maintenance is carried out according to a programmed 
plan that allows for long periods of operation and 
maximum availability. 
The simplicity of the design means that only a 
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reduced number of personnel is required for normal 
maintenance.
In the late 1990s a test Minimetrò plant was designed 
and built at the Leitner factory in Vipiteno, to perform 
functional, fatigue and availability tests and try out 
modi�cations and improvements.
In 1998 as part of a team with the Perugia transport 
company APM, the car park operator Perugia SIPA, and 
the Umbria Domani Scarl construction group, Leitner 
won the public tender bid to the municipality of Perugia 
and became the technical designer and constructor of 
the new project. 
As this was the �rst of its kind, from a systems 
engineering viewpoint the Leitner technicians faced 
the signi�cant challenge of designing and building a 
system running 25 passenger cars contemporaneously 
on two guideways along a 3 km line with 5 intermediate 
stations and 2 termini. 
The design of the technological systems had to be 
integrated and interfaced with the civil construction 
works and with some variations during the works that 
were required by the design director Jean Nouvel. As far 
as possible standard components were used, the same 
as those used in the more familiar rope systems that 
Leitner installs all over the world.
The concepts that guided the design decisions were 
based on maximising performance with particular regard 
to reliability, availability, and reduced operating and 
maintenance costs.

The Line. The Perugia Minimetrò needs no electri�cation 
along the line itself. The project was designed to 
minimise its visual and environmental impact in the 
urban setting without affecting overall performance of 
the system.
For that reason the decision to use small passenger 
cars that travel along guideways made from standard 
rolled steel sections proved to be a factor for success in 
attaining those design objectives.
Rope roller wheels were installed along the line to 
reduce noise to an absolute minimum. These support 
and guide the rope along the guideway, easing its 
passage through the numerous changes of slope that 
occur along the line.

THE PERUGIA MINIMETRÓ:
TECHNICAL 
CHARACTERISTICS

TOTAL LENGTH m 3027

MAXIMUM LEVEL m 160.6
DIFFERENCE

MAXIMUM PASSENGER 3,065 p/h/dir.
CAPACITY

INTERMEDIATE STATIONS 5

TERMINAL STATIONS 2

NOMINAL RUNNING SPEED 7m/s (ca. 25km/h)

TOTAL NUMBER OF 25 +2 di riserva
PASSENGER CARS

PASSENGER CAR CAPACITY 50 persone

INOMINAL TIME INTERVAL  58.7sec.
BETWEEN TWO CARS

POWER SUPPLIED TO   kW 1,100
ELECTRIC ROPE MOTORS

PASSENGER CAR WIDTH  m 2.10

PASSENGER CAR LENGTH  m 5.70

NOMINAL ROPE DIAMETER   mm 34

TOTAL ROPE RING LENGTH  ca. 6,100 m

:  LEITNER
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The stations
The stations are the only public access points into 
the system. They were dimensioned in relation to the 
expected �ow of passengers and are controlled in 
operation by a CCTV system.
Opening and closing the platform doors is controlled by 
the doors of the passenger car when it is in the station. 
By segregating the line from the boarding areas these 
doors give an optimised level of passenger safety. Each
station has visual information displays and PA systems 
for communications between passengers and staff.

Intermediate stations. The mechanical engineering 
equipment at the 5 intermediate stations of Cortonese, 
Madonna Alta, Fontivegge, Case Bruciate and Cupa 
consists of:
the passenger platforms
the anchoring cams that close or release the rope 
clamps under the passenger car
the synchronisation beams that manoeuvre the 
passenger cars through the station
the power supply and automation cabinets located in the 
technical areas

Terminus stations. The rope tensioning and return 
system is located at Pian di Massiano. The electric 
motors and control centre are located in the other 
terminal at Pincetto. At both terminals, operation of 
the passenger cars is the same as in the intermediate 
stations, plus inversion by means of a turntable that 

detaches the car, turns it, and replaces it facing in the 
opposite direction on the guideways, ready to embark 
the next passengers.

Pincetto station. The most important equipment for 
operating the system is located at the Pincetto terminus: 
the main winch gear and the control centre. The winch 
gear consists of four DC electric motors combined with 
two reducers mounted on a steel structure. 
This con�guration of independent motors and 
reducers makes the system extremely reliable thanks 
to the inbuilt redundancy of the electromechanical 
components, as well as a high degree of �exibility: each 
pair of electrical motors, coupled with one of the two 
reducers, can operate the system independently and 
achieve optimum performance. 
Total operation and control of the system are carried 
out from the control centre, operated by technicians 
who are able to constantly monitor the system, the 
station platforms, and the interior of each passenger 
car by CCTV. The fully automated nature of the system, 
particularly the ATC (Automatic Train Control) gives 
the same high safety standards that are typical of any 
underground railway.

Pian di Massiano Station. The Pian di Massiano 
terminus houses the pull and return rope system 
consisting of a pulley �xed to a moving frame �tted 
with a hydraulic ram that maintains tension in the 
continuously moving rope.
Situated below the line is the depot for storage and 
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maintenance of the passenger cars, and for cleaning by 
an automatic washer system. Transferring the passenger 
cars to and from the depot is effected by a special 
elevator.

The passenger cars. The passenger cars were 
designed to take account of ergonomics, safety, 
accessibility, simplicity, robustness in use, and 
maintenance.
Each car has a chassis consisting of a frame carrying 
the rope-gripping clamps, and guide wheels mounted on 
vertical axles and �tted with rubber tyres. These guide 
wheels prevent derailing and steer the running wheels, 
which are �tted with special-composition puncture-
resistant tyres and a safety device to prevent derailment 
in the unlikely event of a wheel breakage. 
The chassis supports the passenger car on leaf springs, 
and has lateral guide-tracks that are picked up by �xed 
synchronisation drive wheels mounted on the station 
platforms, which engage when the car detaches from 
the rope.
Each car is �tted with 8 tip-up seats and has a maximum 
capacity of 50 people, with one �xed seat for the non-
deambulant and an acoustic “doors closing” alarm to 
assist the partially sighted. During the journey a LED
display provides station and destination updates.

Climate control in the cars was designed with particular 
care and was based on tests carried out in the arti�cial 
climate chamber of the University of Vienna. Ventilation 
is by means of 16 fans in the void above the passenger 
cabin which supply fresh air through grilles at �oor level. 
Two safety glass windows can also be partly opened 
for additional ventilation. 
The internal colour scheme of the passenger cars 
is based on Nouvel’s guidelines and gives the whole 
experience an elegant, comfortable feel of re�ned 
design.



Construction of the technological components. 
Construction of the technological parts of the system 
required careful programming and phased working, 
beginning with an initial stage when the main 
components were manufactured, and then assembly, 
installation, preliminary adjustment and optimisation 
when �nal installation was complete.
During the �rst manufacturing phase careful checks 
were carried out on each component both at the Leitner 
factory at Vipiteno and in the factories of their sub-
suppliers.
For some macro-components such as the main drive 
wheel assembly, the component was temporarily pre-
assembled at the factory, checked, and then dismantled 
prior to reassembly on site. 
All the main mechanical, electrical and automation 
components were put through the required certi�cation 
procedures as required by EU Directive 2000/9/CE.
On-site assembly of the �rst sections of guideway was 
begin in early 2005 as soon as the �rst parts of the 
supporting structure were ready. The guideways are 
steel tracks consisting of standard IPE rolled sections 
curved as necessary and positioned on the main 
structure using adjustable supports.

:  LEITNER
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Immediately afterwards or in some cases at the same 
time, the braking device outside each station was 
installed along with the platform-mounted passenger 
car synchronisation mechanism, with its motor and 
�xed wheel assembly. The station doors were installed 
at each platform with their automatic opening/closing 
mechanisms, along with all control systems and 
electrical switchboards. The rope rolling wheels were 
�tted along the line and  the passenger car reversing 
turntables were mounted at each terminus. At Pincetto, 
the head of the line, the main reversing pulley was 
installed whilst at Pian di Massiano, the lower end, the 
automatic rope tensioning mechanism was installed. 
The entire storage, maintenance, and cleaning depot at 
Pian di Massiano was built, including the passenger car 
transfer trolley and elevator, as well as all the main and 
subsidiary electrical supply systems. 
To keep construction times to a minimum, installation of 
all these technical elements was pre-planned to �t with 
the gradual advancement of the civil structures as these 
became available.

During summer 2006 more than 6 km. of 34 mm 
diameter rope was installed and wound around the 
upper pulley to form a closed loop able to take a 
maximum of 25 passenger cars distributed along its 
length.
In early 2007 the PCC (Central Control Position) with all 
the automatic operation and control equipment for of 
the whole system, was installed at Pincetto; this made it 
possible to begin running the passenger cars which had 
been installed in the meantime.
During testing, acoustic improvements were carried 
out in parallel with calibration and trial running of the 
complete system, followed by of�cial safety checks and 
certi�cation for public operation.
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APMSpA.

The local provider of multimodal public transport 
services, APM (Azienda Perugina della Mobilità) 
is a public holding company wholly owned by the 
Perugia provincial government and the municipality 
of Perugia, and incorporating a number of transport-
related providers including the regional, national, and 
international public transport operator APM Esercizi SpA. 
The services provided by APM include:
 urban and extra-urban bus transport in the province of 

Perugia;
 a signi�cant part of the TPL public transport company 

of the municipality of Rome;
 The Perugia Minimetrò;
 The public lifts and escalators in Perugia;
 The navigation service on Lake Trasimeno;
 Private coach hire services.

Other APM participating companies operate in the 
Abruzzi and as a minority partner in other Italian regions.
Internationally APM operates in Poland, the Ukraine, 
and Slovakia.

The Minimetrò project included APM as a protagonist 
within Metrò Perugia, the promoter, co-�nancer and 
operator of the system. Operating a complex modern 
system like Minimetrò required the acquisition of 
professional skills, know-how and training, and 
the advanced organisational abilities necessary to 
reintegrate the different modes of public transport 
in Perugia. The role played by APM in the Minimetrò 
project was in line with APM’s strategy for sustainable 
development, which aims to extend the range of low 
environmental impact transport modes already existing 
in Perugia, such as the alternative mobility systems 
(elevators and lifts) and the latest generation of 
methane-powered buses, Euro 2 reduced-emissions 
diesel buses, and a hot and cold biomass electricity 
generator.



SIPA SpA.

SIPA SpA was set up by public subscription in 1963 
as a mixed public-private company to resolve various 
problems relating to the municipality of Perugia. 
Formerly a car park and metered street parking operator, 
SIPA now aims to be more than merely a service 
provider and has an aspiration to become a quali�ed 
interlocutor of public and private administrations, and to 
take a more high-pro�le pro-active role as consultant and 
operator dealing with all problems related to parking.
Currently SIPA manages 8,300 parking spaces of which 
6,750 are within the municipality of Perugia, 498 in 
Bologna, 420 in Todi, and 632 in Genoa. In Milan SIPA 
is currently building a car park for 200 vehicles.
The Porta Nova intermodal car park at the lower 
terminus of the Minimetrò was created by SIPA using 
project �nancing. It covers a surface area of 104,000 
square metres with approximately 2,880 parking spaces 
for cars, 39 for coaches, and 4 entry/exit gates. The 
coach stands and the 675 car parking spaces closest to 
the Minimetrò station are ticketed. 

The area for cars is divided into two large sections, 
of which one is laid out in concentric rings separated 
by central reservations and planted with �ve different 
species of trees, which enhance the green appearance 
of the area.
Also planned as the new venue for the traditional 
Fiera dei Morti weekly market and funfair, the car park 
incorporates a system of electric power columns.
The parking control system is based on proximity signals 
using a dynamic indicator network that gives directions 
to users approaching from any direction. Each ring of the 
concentric car park has an information board indicating 
how to get to the nearest free space in that ring.
For safety, the car park is equipped with video 
surveillance and SOS call points, connected to a 24-hour 
manned control centre where trained staff can assist 
users and keep the facility under constant surveillance.

35

34



Minimetrò SpA

Company quotas

Municipality of Perugia 
70%

Metrò Perugia Scarl >
30%

APM SpA 
53.4%

Umbria Domani Scarl >
20.2%

SIPA SpA 
20.2%

Leitner SpA 
6.2%

Marinelli SpA 
28.24%
Garboli SpA 
19.56%
Calzoni SpA 
8.70%
Impresa Fagotti Srl 
8.70%
Mantelli Costruzioni SpA 
8.70%
Spinelli & Mannocchi Srl 
8.70%
Tecnostrade Srl 
8.70%
Tinarelli SpA 
8.70%
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06
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03

Pian di Massiano

Cortonese

Madonna Alta

Fontivegge

Case Bruciate

PIAN DI MASSIANO TERMINAL 
m2 4340

LEV. 1 : TECHNICAL FACILITIES (undergr.)
            2178 m2

LEV. 2 : PLATFORM/CONVENIENCES (overgr.)
            2170 m2

CORTONESE STATION
m2 536

LEV. 1 : TECHNICAL FACILITIES (undergr.)
            233 m2

LEV. 2 : ENTRANCE LEVEL (overgr.)
            101 m2

LEV. 3 : PLATFORMS (overgr.)
            202 m2

MADONNA ALTA STATION
m2 616

LEV. 1 : TECHNICAL FACILITIES (undergr.)
            334 m2

LEV. 2 : ENTRANCE LEVEL (overgr.)
            101 m2

LEV. 3 : PLATFORMS (overgr.)
            202 m2

FONTIVEGGE STATION
m2 961 

LEV. 1 : TECHNICAL FACILITIES (undergr.)
            506 m2

LEV. 2 : ENTRANCE LEVEL (overgr.)
            205 m2

LEV. 3 : PLATFORMS (overgr.)
            250 m2

07 06 05 04

1’31’’ 2’04’’ 1’26’’

OVERGROUND 
ROUTE

UNDERGROUND 
ROUTE

FUTURE EXTENSIONS 
OF THE LINE



02
01

Cupa
Pincetto

Sant’Anna

Monteluce

CASE BRUCIATE STATION
m2 616

LEV. 1 : TECHNICAL FACILITIES (undergr.)
            313 m2

LEV. 2 : ENTRANCE LEVEL (overgr.)
            101 m2

LEV. 3 : PLATFORMS (overgr.)
            202 m2

CUPA STATION
m2 990

LEV. 1 : TECHNICAL FACILITIES (undergr.)
            420 m2

LEV. 2 : ENTRANCE LEVEL (undergr.)
            230 m2

LEV. 3 : PLATFORMS (undergr.)
            150 m2

PINCETTO TERMINAL
m2 3640

LEV. 1 : ENGINE ROOM
LEV. 2 : TECHNICAL FACILITIES  
LEV. 3 : TECHNICAL FACILITIES  
LEV. 4 : PLATFORMS 
LEV. 5 : MEZZANINE LEVEL
LEV. 6 : AVAILABLE ROOMS

03 02 01

1’33’’ 2’09’’ 1’41’’

(built into the slope) 380 m2

(built into the slope) 697 m2

(built into the slope) 779 m2

(built into the slope) 870 m2

(built into the slope) 592 m2

(built into the slope) 324 m2



minimetrò s.p.a.
strada Santa Lucia, 4 - 06125 Perugia
tel. 075 505 8753
fax 075 515 5133
www.minimetrospa.it
info@minimetrospa.it




