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Vertical Mobility: a multi-faceted Tool
for enhancing Architectural Heritage
Mobilità verticale: uno strumento
polivalente per la valorizzazione del
patrimonio architettonico
Vertical mobility plays a key role in the accessibility of architectural heritage: an extraneous requisite, but indispensable for enhancing the built heritage in an inclusive
way. In this framework, in the light of their multiple technological features, mechanical
devices will be discussed, taking into account the interaction with the users (individuals
and community). Urban and architectural design in the historical context is very often
confronted with vertical mobility, in the relationships between fragmented spaces and
the perceptive processes of the user. The mechanical devices can be read at the same time
as technological products and as iconic moments of the narrative sequence of different
urban areas. A focus will be placed on the social relevance of vertical mobility, with
reference to the theme of the healthy city. The paper will report several results from an
interdisciplinary research opportunity, stemming from MOVE AGED, a project funded
by Interreg Espana-Portugal EU Program, specifically devoted to the specific needs of
elderly people in the historical parts of urban settlements.
The paper proposes architectural heritage as a thought-provoking, trans-disciplinary application field. In fact, the user’s experience and technological innovation have become
indispensable terms of reference in the activities of knowing, conserving and enhancing;
over the last decades topics such as social inclusion, participation processes and community involvement have entered the domain of architectural heritage.
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From sloping paths to vertical mobility: not only a geometrical transformation
Vertical mobility may refer to the private or public dimension, as well as indoor or outdoor
places. Instead of considering this peculiar kind of mobility on a case-by-case basis, when only
surmounting a height difference becomes necessary, vertical mobility should be seen within a
systemic framework. This could contribute to considering – on the one hand – the built environment properly and – on the other hand – the users and their varied needs.
The need to surmount differences in levels within the built environment, both on the building and on the urban scale, has been a keenly felt issue ever since antiquity. Extremely varied,
minor or important examples testify to the fact that the most common traditional solution
was to create sloping paths by adding steps, ramps and curbs.
An intense relationship links this kind of solution and the user. Regarding the design phase,
the well-known formula (2 risers + 1 tread = 63-65 cm) deriving from François Blondel’s Cours
d’Architecture (Paris 1675) and today globally applied by designers in order to guarantee safe
steps, derives from the ergonomic dimension of the stride length of the average user. Regarding the utilization, this relationship is even more intense: the physical effort, depending on the
slope, is only the most obvious aspect of a wider multisensorial experience, in which positive
aspects (diversification of points of view and perspectives in Le Corbusier’s idea of promenade
architecturale) coexist with negative aspects (risk of slipping and falling). Lighting conditions,
both daylight or artificial light, have a significant influence on the experience of negotiating a
sloping path or a flight of steps, as well as weather conditions, building materials, finishes of
structures and the state of maintenance and conservation.
The need for swifter and more undemanding paths has led towards vertical solutions for
overcoming height differences within the built environment, by resorting to mechanical
devices. From the archetypical systems of ropes and the animal- or man-powered windlass
(Fig. 01), to the contemporary machine-powered systems, the same tendency to exclude the
human experience is most noticeable in the passage from the slope to the vertical path. Generally speaking, in vertical mobility, the users are almost passively transported from point
A to B, without considering potential consequences of this passage, not only on the areas
traversed, but also on the users themselves.
In order to change this tendency, there is a need to include the user’s experience, in terms
of both analysis and design of vertical mobility, with specific attention to the presence of
mechanical systems, rather than only to the geometrical configuration of the path. These systems, like any other artefact, have multiple features, clearly referable to three interdependent
components (hardware, software, and brainware) embedded in a specific technology support
network (Zeleny, 2009). In light of this consideration, devices such as elevators, escalators,
platform lifts, and mechanical ramps, are not just physically structured mechanisms, but have
the potential of interacting with individuals and communities, changing their lives and increasing their well-being. At the same time, these mechanisms interact with the anthropic
context, strongly influencing the conditions for using the built environment, without considering the dimensional and morphological impact.
Due to the fact that vertical mobility is one of the key tools of accessibility, the efficiency
of these devices should be a priority in managing the built environment; accessibility is not
merely a quantitative requisite, but it becomes an ethical theme and its importance includes
many qualitative features.
Vertical mobility acquires specific meanings and features within architectural heritage: the
whole built environment characterized by specific conspicuous historical, archaeological, artistic, scientific, social or technical interest (CoE 1985). Vertical mobility improves accessibili33
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Fig.01 The Greek monasteries of “Metéora”, built on the summits of rock formations average 300 mt in height, offer
an archetypical example of mechanical vertical mobility: “before the 1920s ascending the rock columns involved the
perilous enterprise of climbing ladders or being hauled up by ropes and nets” (https://www.britannica.com/topic/
Meteora). Av. at http://www.monastiria.gr/meteores-monastere-de-barlaam/?lang=fr.

ty, both within single historical buildings and within the open spaces of historical settlements.
Gaining access in a safer and more comfortable way is certainly a prerequisite for the sustainable use of architectural heritage, the social and economic dimensions of which go further
than simply overcoming physical or cultural limitations and regard different kinds of user. On
the one hand, vertical mobility improves the quality of life of residents and local communities and facilitates social inclusion; on the other hand, it can encourage cultural tourism and
bolster the local economy. In any case, vertical mobility takes on a particular importance when
considering the ageing population (as will be outlined below).
Many constraints arise as a consequence of the intrinsic inaccessibility of the ancient built
heritage, and the need for conservation poses cultural challenges, as well as those of design and
technique. The wide range of examples of insertion of devices for vertical mobility in ancient
contexts can be divided into two broad categories, united by their objective, technical and
material extraneousness from historical pre-existences: on the one hand mimetic solutions,
which tend to minimize their aesthetic impact by trying not to be too visible; on the other
hand, emphatic solutions, which accentuate differences by exhibiting high-tech forms.
Vertical urban mobility as a social issue
Regardless of other notable advantages, the implementation of mechanical infrastructures
that help to maintain the differences in elevation within cities is a matter of great social importance. As can be read in the Granada Declaration for Accessible Cities (2013) “[...] The protagonist of the city will always be the pedestrian and universal accessibility the fundamental
principle for its design” (Cañavate & Fernández-Bermejo, 2016).
From this premise, it is clear that vertical urban mobility infrastructures facilitate the life of
the citizen, by ensuring less arduous pedestrian (and cyclist) mobility in areas with steep slopes.
But, in a very special way, the mechanical aids favor population groups with mobility difficulties
(elderly people, permanent or temporary physically handicapped, pregnant women, etc.).
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Fig.02 Monitoring movement of citizens and surveying users of the vertical mobility devices within the MOVE AGED
Project. M. Serrano

These elements, which have witnessed a rapid development in recent decades, are widely
used by the population, who see them as an invaluable aid in getting around easily in their
local urban environment. In Spain, for instance, more than 400 complete infrastructure items
(some of them composed of several individual elements) have been developed in the last two
decades (Toda, 2015).
The Project MOVE AGED (Ser mayor y vivir en un barrio con barreras topográficas en
España y Portugal. Las infraestructuras de movilidad urbana vertical como elementos integradores e inclusivos para los ancianos), funded by the Fundación General CSIC, the Centro
Internacional sobre el Envejecimiento and the European Regional Development Fund, is focusing on this issue (http://arcg.is/15iuTu). The Project is seeking to discover the impact of the
development of vertical urban mobility infrastructures on the lives of local people, the elderly
or those with mobility problems, living in neighborhoods with topographic difficulties in
Spain and Portugal, and often in historical cities.
The study was developed through a brief survey conducted in some of these infrastructures,
located in three Spanish cities: Pamplona, San Sebastián and Vitoria. In total, the fieldwork
covered fourteen different places (eight elevators, four ramps, an escalator and a mixed infrastructure), over three working days between the months of December 2018 and May 2019. In
this study, 713 surveys were conducted on people over 65 years of age and 11,634 citizen movements were monitored (Fig. 02).
According to the results, the elderly users make up more than a quarter of total, a higher
percentage than that of the population present in these cities. It can be observed that the
profile of the users is evenly matched as regards gender. However, there is an inverse relationship between age and the use: a higher number of years corresponds to lower number of trips.
The frequency of use of infrastructure is considerable, since almost two thirds of respondents use it daily and 22.9% at least once a week. The main use is for shopping and other
errands and the opinion regarding the infrastructure is very favorable: 97% of respondents
35
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Fig.03 Extract from the Plan of Rome by Gianbattista Nolli (1748), av. at http://www.romaeterna.org/urbs/forma/nolli.
html?fbclid=IwAR3RHTjzg64ZaTYmEy-7CqL8MozgmnOrmM_O712E-KgFbvjw-k9YoaxYeP8.

state that the infrastructure allows them to do things that they could not do before, or, at
least, facilitates them.
The high frequency of use by the elderly and the great value they attach to vertical urban
mobility infrastructure underlines the important role it plays with regard to quality of life and
in the actual physical well-being.
Sequences of spaces and experiences of mobility in the historical city
A sequence of spaces is here understood as a method for organizing the built environment
according to the arrangement of a series of buildings or open spaces, considered and defined
by morphological, perceptive and sensorial features. In this sense, the sequence requires the
coordinated employment of light, materials, and surfaces as design tools.
The sequence of spaces affects the user’s experience during his mobility, as a consequence
of the variations one can perceive in the specific characteristics of the areas traversed, both
physically and emotionally. The spatial experience, according to Bruno Zevi, extends from
architecture to the city, through streets, squares, alleys and wherever Man, operating in the
voids, has shaped enclosed spaces (Zevi, 1948). The idea of the continuity of voids, defined by
the full volumes of architecture, was already graphically explicit in the seminal map of Rome
published in 1748 by Gianbattista Nolli. The inverse reading of static space highlights emptiness as the first element for investigation, in which, for example, the Pantheon itself, represented in its recognizable plan, becomes an open urban space available for a range of spatial
and temporal experiences, whilst still belonging within the city (Fig. 03).
Following this theoretical thread, in more recent times, Steven Holl has developed the
hypothesis of the transformation of the static and physical dimension of space through the
experience of movement of the body, which feeds the points of view in an indeterminate flow
of perspectives in a very compressed period of time (Holl, 2000).
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Fig.04 Escalator installed in the 1980s inside the ancient Rocca Paolina in Perugia. Gianni Careddu (https://commons.wikimedia.org/wiki/File:Perugia,_Rocca_Paolina_(18).jpg)

According to Juhani Pallasma the multisensorial experiences, when in sequence, lead to a
fusion of the qualities of space, matter and proportions (Pallasma, 2005), so as to generate a
“polyphony of senses” (Bachelard, 1957). Walking while thinking, an image we have inherited
from the agora of ancient Greece (Solnit, 2001), is an experience that can be relived through a
stroll along anchored paths. The reference is now to the unanchored urban proménade of the
flaneur by Walter Benjamin (Benjamin, 1982), regarding the subsequent involvement of direct
experience, which allows us to rediscover a new lexicon dictated by discovery (Burckhardt,
1997) and the opportunity to lose ourselves (Augè, 2009).
A different way of comprehending the historical city is possible by focusing on the issue of
urban accessibility in many Italian cities, where the issue remains largely unanswered. Excavation, sinking, engraving, super-elevation, are some of the design tools that can create new
forms of access and redefine the morphological relationship in the spaces of the historical city.
The reduced flexibility that marks historical centres must therefore be balanced with the recovery of the liveability and the implementation of measures aimed at guaranteeing conservation, accessibility and usability. For instance, the specific, peculiar and not replicable solutions
proposed for the ascending path inside the Rocca Paolina in Perugia (1983), were based on a
renewed encounter between cultural heritage and the local community, grafting new relationships between city and infrastructure (Fig. 04). In this case, the urgency to explore the need for
mobility while protecting the cultural heritage enabled the project to become an example of
the prominence of the landscape dimension.
Vertical mobility as an urban theme
In the fruition of the built heritage, understood as an opportunity for social innovation
(Genovese, 2018), overcoming disparities of height is one of the most deeply felt problems for
all of us and, in particular, for those with mobility difficulties (MIBAC, 2008). Therefore, one
37
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of the aims of the policies for safeguarding and enhancing is to guarantee the feasibility of
moving around on foot, as a basic right for all, by designing itineraries that do not discourage
local people and elderly tourists with mobility problems and directing attention towards the
functional, cultural, environmental and managerial aspects of mechanical systems. These systems should be safe and attractive, and combined with adequate public transport that renders
the idea of moving about on foot favourable, would contribute to the conditions of health
of the general public, reducing drastically non-communicable diseases (NCD). In historical
cities, in particular, from the point of view of social management, overcoming the issue of disparities of elevation is mainly an issue for two categories of user: the elderly and the tourist. In
Europe, the elderly people are becoming the principal visitors to historical cities. For example,
in Italy, a study of 109 major cities showed that only 2.5% of the population actually lived in the
historical centres, of whom 23 % were aged over 65 (Ancsa-Cresme, 2017). Generally, in Italy
centralized urban services (health, higher education, law courts, etc.) are tending to move away
from historical centres, which are being deserted by residents but, on the contrary, invaded by
hordes of tourists: “The preservation of natural and cultural resources is another challenge the
industry must overcome. Results show that the number of UNESCO cultural and natural sites,
as well as intangible cultural heritage listings, keeps growing, indicating greater commitment
to preserving some of the key attractions driving people to visit destinations” (WEF, 2019, 7).
Apart from quantitative data, one needs to consider certain qualitative aspects of the ageing
of the resident population in the areas of the ancient city; on the one hand the elderly may
feel excluded from their own living area for reasons of physical accessibility and perceive the
approach of mass tourism as a threat to their cultural identity. On the other hand, these same
elderly people could be included in policies of sustainable tourism in a relational key as players
to be actively involved in local story-telling (Richard & Marques, 2012).
The public and/or private design initiatives that utilize mechanical systems to surmount
disparities of height can accomplish, with a single action, two integrated social objectives: to
enable (chronically or temporarily) disadvantaged subjects to continue to enjoy all public and
semi-public spaces that are part of architectural heritage (ranging from the landing in one’s
house to a square or urban park); to enable agencies devoted to citizens’ healthcare to provide
forms of preventive therapy based on physical mobility, rendering all public and semi-public
spaces accessible. In accomplishing these aims, vertical mobility becomes a factor in urban enhancement, acting on individual and community regeneration and, at the same time, leading
to the creation of social (inter-generational, if possible) networks, as a back-up for the entire
architectural heritage. The mobility/accessibility strategies of chronically and/or temporarily
disadvantaged subjects, residing in historical centres, and strategies for sustainable tourism, if
accompanied by opportune campaigns for training and communication, may also become factors in mobilizing/re-activating the social capital in historical centres, collaborating in order
to create equilibrium between residents and tourists, both of which are categories involved in
the processes of safeguard and enhancement.
Conclusions
Vertical mobility in the architectural heritage, if seen to be applying a multi-scalar and trans-disciplinary approach, has important potential in improving conservation and overall enhancement.
There is a need for a cultural and strategic (and not merely technical) vision of mechanical
systems, which may include relationships with the users, at individual and community level,
with the urban fabric, and with the constraints that derive from historical identity.
These systems contribute significantly to a more complete and inclusive use of architectural
heritage and are essential in terms of public health, also fostering mobility for the elderly and
38
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disabled people with temporary or permanent difficulties. The positive consequences also include the added economic value that may result from cultural tourism.
Public and private stakeholders should be more involved in focusing on the issue of vertical
mobility, in order to help guarantee efficient design and management solutions.
Bibliography
ANCSA-CRESME, (2017). Centri storici e futuro del paese. Indagine nazionale sulla situazione dei Centri Storici.
Av. at http://www.ancsa.org/admin/contents/it/archivio/news-e-iniziative/95_doc.pdf.
Augè, M. (2009). Pour une antropologie de la mobilité. Paris: Payot & Rivages. (It. tran. Augè M. Per una
antropologia della mobilità, Jaca Book, Milano, 201o).
Bachelard, G. (1957). La Poétique de l’espace. Paris: Les Presses universitaires de France. (It. tran. Bachelard,
G. La poetica dello spazio, Dedalo, Bari 2011).
Benjamin, W. (1982). Das Passagenwerk. Frankfurt am Main: Suhrkamp Verlag. (It. tran. Tiedemann, R.
(ed.) Walter Benjamin. I “passages” di Parigi, Einaudi, Torino, 1986).
Burckhardt, L. (1997). Lessico della promenadologia. Torino: Edizioni Celid.
Cañavate, J. L., Fernández-Bermejo, M. (2016). Declaración de Granada para las Ciudades Accesibles. In
Revista Científica sobre Accesibilidad Universal. La Ciudad Accesible, VIII, pp. 281-283.
CoE, Council of Europe (1985). Convention for the Protection of the Architectural Heritage of Europe (Granada
Convention). Av. at https://www.coe.int/en/web/conventions/full-list/-/conventions/treaty/121.
Genovese, R. A. (ed.)(2018). Historic Cities and Heritage as the Hubs of Social and Cultural Integration, Sustainability and Innovative Technologies. Napoli: Giannini.
Holl, S. (2000). Parallax. New York: Princeton Architectural Press. (It. trans. Holl, S. Parallax Architettura e
percezione, Postmedia, Milano, 2004).
MIBAC (Italian Ministery for Cultural Heritage) (2008). Linee guida per il superamento delle barriere architettoniche nei luoghi di interesse culturale. Roma: Gangemi, av. at https://www.beniculturali.it/mibac/
multimedia/MiBAC/documents/1311244354128_plugin-LINEE_GUIDA_PER_IL_SUPERAMENTO_
DELLE_BARRIERE_ARCHITETTONICHE.pdf.
Pallasma, J. (2005). The Eyes of the Skin. Architecture and the Senses. Chichester, England: John Wiley & Sons
Ltd. (It. trans. Pallasma, J. Gli occhi della pelle, Jaca Book, Milano, 2007).
Richards, G., Marques, L.(2012). Exploring Creative Tourism: Editors Introduction. Journal of Tourism
Consumption and Practice, 4(2), p. 1-11, Av. at: http://hdl.handle.net/10026.1/11698
Solnit, R. (2001). Wanderlust. A History of Walking. New York: Penguin Books. (It. trasn. Solnit, R. Storia del
camminare, Mondadori, Milano, 2012).
Toda, M. C. (2015). Desarrollo, caracterización y análisis de las infraestructuras de movilidad urbana vertical en
España (Unpublished doctoral thesis). Universidad de Navarra, Pamplona, Spain.
WEF (2019). The Travel & Tourism Competitiveness Report 2019. World Economic Forum. Av. at: http://
www3.weforum.org/docs/WEF_TTCR_2019.pdf .
Zeleny, M. (2009). Technology and High Technology: Support Net and Barriers to Innovations. Advanced
Management Systems v. 1 n. 1, 8-21. Av. at http://www.milanzeleny.com.
Zevi, B. (1948). Saper vedere l’architettura. Saggio sull’interpretazione spaziale dell’architettura. Torino: Einaudi.

39

Profilo dei curatori/Editors Profiles
Dario Trabucco dtrabucco@iuav.it
Architetto, Dottore di ricerca, è professore associato di Tecnologia dell’architettura
presso l’Università Iuav di Venezia, Dipartimento di Culture del Progetto, dove svolge
attività di didattica e ricerca riguardo vari temi: dalla progettazione accessibile alla sostenibilità ambientale nel mondo delle costruzioni.
Architect, PhD, he is associate professor in Building technology at the Iuav University of
Venice, Department of Department of Architecture and Arts, where he is involved in teaching
and research activities on various topics: from accessible design to environmental sustainability
in the construction sector.
Elena Giacomello elenag@iuav.it
Architetto, Dottore di ricerca, assegnista di ricerca e docente a contratto di Tecnologia dell’architettura presso l’Unversità Iuav di Venezia. Le sue ricerche riguardano le
tecnologie di verde pensile e verde tecnico in ambiente urbano, la qualità ambientale
urbana, l’accessibilità e i sistemi di sollevamento per persone.
Architect, PhD, research fellow and adjunct professor in Building technology at the Iuav
University of Venice. Her research activities are primarily focused on green living technologies
for building in urban environment, urban environmental quality, environmental accessibility
and lifting systems for people.
Martina Belmonte mbelmonte@iuav.it
Architetto, dottoranda di ricerca in Tecnologia dell’architettura presso la Scuola di
Dottorato dell’Università Iuav di Venezia (XXXII ciclo), curriculum Innovazione per
il costruire e per il patrimonio culturale. Ha preso parte a diverse attività di ricerca, i
suoi studi riguardano gli edifici alti, il loro ciclo di vita e le innovazioni tecnologiche
dei sistemi di trasporto per persone negli edifici.
Architect, PhD student in Building technology at the School of Doctorate Studies at the Iuav
University of Venice (XXXII cycle), curriculum Innovation for building and cultural heritage.
She has taken part in various research activities and her studies concern tall buildings, their life
cycle, and the technological innovation of lift systems for people in built environments.

MOBILITÀ VERTICALE PER L’ACCESSIBILITÀ
VERTICAL MOBILITY FOR ACCESSIBILITY
Oltre il Quadrato e la X

Il volume affronta il tema dell’accessibilità nell’ambiente
costruito raccogliendo i risultati di ricerche accademiche,
casi studio, nuove applicazioni del comparto industriale
degli ascensori, presentati in occasione della quarta edizione del convegno “Oltre il Quadrato e la X – Mobilità
verticale per l’architettura” organizzato presso l’Università Iuav di Venezia il 20 marzo 2020. Questa edizione ha
rappresentato un’importante occasione di dibattito e confronto fra il mondo accademico e produttivo affrontando
il tema dell’accessibilità dello spazio costruito attraverso
sistemi di sollevamento meccanizzato. Il progetto, nato nel
2012 da un gruppo di ricerca Iuav, fa ora parte del Cluster
AA-Accessibilità Ambientale della Società Italiana della
Tecnologia dell’Architettura – SITdA, un ampio programma
di ricerca scientifica e interdisciplinare avente lo scopo di
indagare e diffondere la cultura dell’accessibilità del patrimonio architettonico e ambientale.
The volume deals with the topic of accessibility in the built
environment by gathering the results of academic research,
case studies and new applications in the industrial sector of
lifts, presented during the fourth edition of the conference
“Oltre il Quadrato e la X – Vertical mobility for accessibility” organized at the Iuav University of Venice on March 20th,
2020. This edition of the conference represented an important opportunity for a proactive discussion between the academic and productive world, to address the issue of accessibility to the built enivironment through mechanized lifting
systems. The project, born in 2012 from a research group of
the Iuav, is now part of the Accessibility Cluster of the Italian
Society of Architecture Technology - SITdA, a broad scientific
and interdisciplinary research program with the aim of investigating and spreading the culture of accessibility in the architectural and environmental heritage.

Anteferma Edizioni

€ 19,00

