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Tangible and intangible dimensions, History, Culture, Collective
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for Cultural Heritage.

Architecture

Surveying, Representation, Modelling, Data Integration,
Technology Platforms, Analysis, Diagnosis and Monitoring
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Resilience, Transformation Projects, Technologies, Materials.

Landscape

Cultural landscapes, Territorial Surveying, Landscape Projects,
Environmental Monitoring, Physical Parameters, Government
of the Territory, Sustainable Development, Social Sustainability,
Economic Sustainability.
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Peer review

Conference report

Scholars has been invited to submit researches on theoretical and
methodological aspects related to Architecture, Industrial Design and
Landscape, and show real applications and experiences carried out
on this themes.

Based on blind peer review, abstracts has been accepted,
conditionally accepted, or rejected.

Authors of accepted and conditionally accepted papers has been
invited to submit full papers. These has been again peer-reviewed and
selected for the oral session and publication, or only for the
publication in the conference proceedings.

238 abstracts received from:

Australia,

Brazil,

China, Colombia, Cuba, Cyprus,
Denmark,

Egypt,

France,

Greece,

Indonesia, ltaly,

Japan,

Madagascar, Malta, México,
Portugal,

Russia,

Saudi Arabia, Slovakia, Spain, Sweden,
Turkey,

United Kingdom, U.S.A,
Yemen.

About 400 authors involved.

196 papers published.
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Preface

The XIll International Forum Le Vie dei Mercanti has the aim of
promoting a debate on local and international experiences relating to
the themes of the conservation and management of cultural,
architectural, archaeological, landscape and environmental heritages.
This debate is particularly relevant in Italy, with it not only being
responsible to the world for housing the largest number of UNESCO
sites but also having a natural and landscape heritage of great variety
and beauty in a region characterised by an intrinsic geological fragility.
The management of this vast heritage requires both a serious
planning of the interventions as well as adequate funding. The same
goes for the protection of the landscape, which in the past was
systematically devastated within a myopic perspective that did not
take into account the enormous amount of damage caused by wild
speculation and hydrogeological instability.

Furthermore natural disasters, such as earthquakes, have led to the
transformation and loss of environments which reflect local identity no
less than the cultural heritage, in addition to economic damage and in
terms of human lives.

In order to conserve and manage the heritage, it is necessary to adopt
an integrated and resilient approach in which different skills contribute
to the development of improvement and restoration projects, carried
out through knowledge, sharing of decisions and proactive sharing,
taking into account the social and environmental sustainability of
interventions that should characterise the design method in all its
aspects.

The key issue is the exchange of ideas so as to give life to a
technological humanism, understood as the union between the
cultural vitality that has characterized humanism and the
Renaissance, producing excellent results in all fields of knowledge,
and the possibilities currently offered by technological innovation to
create platforms in order to support this knowledge. Thus, Pompeii,
the most famous archaeological site in the world, is taken as the prime
example of the need to adopt a virtuous cycle of conservation and
management, supported by the dialogue between the different skills
that interact by sharing the same technological platform.

The international debate can be an opportunity to share prime
examples of the conservation, management and development of the
archaeological, architectural, landscape and environmental heritage
through the integration of ideas and experiences of specialists working
in different disciplines as well as geographical and cultural contexts.
The conference is open to multidisciplinary experiences on one or
more of the proposed themes. Scholars are invited to present
research on either the theoretical and methodological aspects or
concrete applications carried out on these issues.

Carmine Gambardella
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[...]

Non vivere sulla terra come un inquilino
O come un villeggiante stagionale.
Ricorda:

in questo mondo devi vivere saldo,
vivere

come nella casa paterna.

Credi al grano, alla terra, al mare

ma prima di tutto — all'uomo.

Ama la nuvola, il libro, la macchina,
ma prima di tutto — /'uomo.

Senti in fondo al tuo cuore

il dolore del ramo che secca,

della stella che si spegne,

della bestia ferita,

ma prima di tutto — il dolore dell'uomo.
Godi di tutti i beni terrestri,

del sole, della pioggia e della neve,
dell’inverno e dell’estate,

del buio e della luce,

ma prima di tutto godi dell’'uomo.

[..]

[...]

Don't live in the world as if you were renting
or here only for the summer,

but act as if it was your father’s house...
Believe in seeds, earth, and the sea,
but people above all.

Love clouds, machines, and books,

but people above all.

Grieve

for the withering branch,

the dying star,

and the hurt animal,

but feel for people above all.

Rejoice in all the earth’s blessings —
darkness and light,

the four seasons,

but people above all.

[..]

NAZIM HIKMET

From: Last Letter to My Son
Moscow, 1955

Translated by Randy Blasing and
Mutlu Konuk
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With Best Practice in HERITAGE, the theme of this year’s International Forum “Le Vie dei
Mercanti”, | would like to return to the centre of the issues of Man, hence the reference to the
poem by Nazim Hikmet, who, in his interrelations with others and the responsibility that he
assumes in academic, cultural and participatory contexts as well as in the governance of
public affairs, has carried out or is planning the conservation, protection and regeneration of
cultural heritage.

In order to conserve and manage the patrimony, an integrated approach is necessary in
which different and resilient skills contribute to the development of the requalification and
restoration projects, carried out by means of knowledge, sharing of decisions and proactive
sharing, taking into account the social and environmental sustainability of interventions that
should characterize the design method in all its aspects.

The international debate, in fact, is an opportunity to share good examples of conservation,
management and enhancement of the archaeological heritage, architectural, landscape and
environment through the integration of ideas and experience of specialists working in
different disciplines and different geographical cultural contexts.

The key issue is the exchange of ideas and experiences in order to create a technological
humanism, understood as a union between the cultural vitality that has characterized
humanism and the Renaissance, producing the highest results in all fields of knowledge, and
the possibilities currently offered by technological innovation to create platforms in support of
knowledge.

Nevertheless, we must act with due care in the use of technology, asserting a predictory
record. It is worth thinking of Leonardo, who with his will power “measured sand grain by
grain just as mathematicians do”, had already laid the conceptual foundations of digital
knowledge several centuries earlier. The “grain / pixel” is the carrier/code, and therefore
multidimensional, capable of integrating knowledge and skills in relation to the measurement
and representation of cultural heritage objects in different scales from the city to the territory
of the landscape, the code with the potential to interact and integrate data and information
capable of providing results that are always implemented in the pipeline that Leonardo
himself refers to as “the endless reasons that are by nature” and which wants to strive to give
useful answers to the progress and development of society.

That said, digital technology allows us to have dynamic and biological knowledge. Dynamic
since it is possible to discretize, measure and continuously monitor the inherited patrimony in
order to re- establish it through knowledge, as biological knowledge and skills acting
homeostatically, regenerating, through remedial agents of the genetic heritage in the same
way as of stem cells on the roots, identity, contamination, historical social urban fabric, the
territorial infrastructures, the environment, the production of art work.

Increasingly, indicating that the fate of the city, the territory is linked to the ability of the
people to create Knowledge Factories, to transform its own resources, used as raw
materials, with a production cycle that is only valid when the human capital is high, | have
proposed a synergetic alliance between the University, Business , Public Administration and
institutions bearers of great ethical and social values to make a competitive territory.

Some examples that we have analyzed as an interdisciplinary research group are
paradigmatic and among them, it is worth mentioning, Pompeii, the vast territory of the
Province of Caserta with an extra extension falling within the boundaries of the Province of
Naples which borders the Terra dei Fuochi, the design of anaerobic biodigester of Santa
Maria Capua Vetere and the Bourbon Palace of Carditello.

More recently, starting from Pompeii, we have surveyed with sensors such as aviation
transported Lidar, Hyperspectral, Thermal not only the area of the excavation site but the
entire City.

The complex representation activities of the sensors mounted on aircraft of the Guardia di
Finanza and the cartographic data processed in the laboratory are merged into a “data cloud
and monitoring knowledge” that with the innovative mobile mapping technologies of Topcon
allowed us to compare surveys and aerial monitoring with terrestrial data. (Fig. 1)
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Fig. 1: Pompeii Data cloud and monitoring knowledge.

Even for a larger-scale survey and monitoring with an entire bounded territory such as Terra
dei Fuochi, suffering from serious pollution, we used the above systems to acquire
knowledge aimed at the regeneration and protection of the landscape, the environment and
products of the food chain and biological waste disposal system that generates energy and,
therefore, excludes the pollution that comes from the combustion of other types of plants.
(Figg. 2-5)

The anaerobic bio-digester is also an opportunity to redesign the relationship between the
City and surrounding territory up to assuming a wider project involving the integrated
coexistence of cultural, social and economic functions in a unitary model of sustainable
development.

(Figg. 6-9)
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SCENARIO SINTETICO DELLE ATTIVITA’ DI CONOSCENZA DELLA TERRA DEI FUOCHI

a8 W )

TERRA DEI FUOCHI DATA CLOUD & MONITORING KNOWLEDGI

M| Terma SLAR

34 &
. 2 5 fm Prof. Arch. Carmine Gambardella
LV S ﬂ[-uuun Dipartimento di Architettura e Disegno Industriale ‘Luigi Vanvitelli’ - Centro di Ricerca Benecon - SUN

Jorums ouieco

Guardia di Finanza

Fig. 2: Terra dei Fuochi. Land Data Cloud and Monitoring Knowledge
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Fig. 3: Terra dei Fuochi: Hyperspectral remote sensing survey with ITRES CASI 1500 Sensor
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Scansione termica dei ‘laghetti’ artificiali ex cave di sabbia

Laghetto

Ortofoto Regione Campania 2011
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Gli specchi d’ acqua registrati nell’ ortofoto del 2011 hanno una temperatura superficiale variabile rispetto alla
temperatura media del terreno contermine. A distanza relativa di pochi metri, due specchi d’ acqua simili hanno
temperature superficiali diverse.

Prof. Arch. Carmine Gambardella
con Dipartimento di Architettura e Disegno Industriale ‘Luigi Vanvitelli’ - Centro di Ricerca Benecon - SUN
" X Guardia di Finanza

Fig. 4: Terra dei Fuochi. Thermal map of a sand quarry.
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Fig. 5: Terra dei Fuochi. Geographic Information System. Waterways and quarries layers

32



Inquadramento Ceneraie

Focus 03 Epoca di costruzione Edificio

Fig. 7: Plant Anaerobic Digestion in Santa Maria Capua Vetere. Period of construction of buildings.
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Fig. 10: Plant Anaerobic Digestion in Santa Maria Capua Vetere. Project.
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In addition, on a monumental scale, with the Royal Palace of Carditello , we assumed not
only the restoration of the architectural complex itself but also the regeneration of the
foundational functions of the Factory, endorsing the current needs of the community, the
functions promoted by the Bourbon project to create innovation and development in
agriculture.

(Figg. 11-14)
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Figg. 11-12: Carditello Royal Palace: rehabilitation project.
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Figg. 13-14: Carditello Royal Palace: rehabilitation project.
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In conclusion, taking the initial assumption on the primacy of thought, it is worth highlighting
that technology allows thought to enter the body of Architecture and the Territory, to control
the phenomena of change in progress, to capitalize integrated diachronic and synchronic
information and data to provide a material that is not addressed by a reductive broad vision,
full, but that allows to analyze the mind of Man from the building blocks that make up the
matter in both its generative factors as well as the processes of change that are realized over
time.

Therefore, | am convinced that by engaging in a process aimed at increasing the scientific
welding between humanism and technology, we will achieve the expected results for a “best
practice in HERITAGE” and good governance for the protection and preservation of the
heritage inherited.

38



BEST PRACTICEE IN

% "‘ @ HERITAGE

h 4 CONSERVATION

; Le Vie gei. MANAGEMENT
Xlllnternatlonal Forum Mééceagf{j FROM THE WORLD TO POMPEII

<IXIX]

X

NN
202N
EEEE

N

X
X
XD
N

X

Aversa / Capri, 12,13,14 June 2014

The Fourth Right — a possible new way to conserve Chinese urban
villages
Yu-Huan WANG

Architectural Department, University of Michigan, Ann Arbor, Michigan, USA
yuhuan@umich.edu

Abstract

Despite their reputation for narrow alleys and messy streets, urban villages in China are crucial to the
stability of many big cities such as Beijing and Shanghai. Urban villages not only provide affordable
living spaces for an enormous floating population that illegally moves to China’s big cities, but they
also provide a safe and comfortable social setting for them. The urban villages, however, are under
constant threat due to continued government pressure as China’s major cities become even larger
and more modernized, resulting in the replacement of low- and mid-rise buildings with high-rise
buildings. On the other hand, as more and more of China’s floating population move to urban villages,
the government cannot ignore the danger of unrest or even potential riots if the urban villages were
torn down too quickly. Recognizing the importance of conserving China’s urban villages, this paper
looks into the power structure of the existing system and at the principal players involved such as
developers, government officials, and the villages themselves, and then proceeds to analyze the
factors that could influence the distribution of power within this structure. In conclusion, this paper
suggests a new way of conserving China’s urban villages — by increasing illegal construction inside
the urban villages, thus increasing the compensation costs of tearing them down. This strategy is
called the Fourth Right, or silkworm nibbling, and is differentiated from the existing three legal property
rights.

Keywords: Urban village, floating population, illegal construction, Fourth Right, silkworm nibbling

Section

Urban villages appear both on the outskirts of and within major cities, including Beijing, Shenzhen and
Guangzhou, among many others. The villages normally are surrounded by skyscrapers, transportation
infrastructure, and other modern urban construction. Urban villages are characterized by dense, mid-
to low-rise buildings, ambiguous private-public space, and shared community facilities such as public
bath houses and public toilets. Often they are enclosed by walls with doorways to separate them from
the surrounding areas. In 2008, there were more than 500 urban villages inside Beijing alone. With the
expansion of city limits, more and more urban villages are forming.
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Fig. 2: Xian Village in Guangzhou?

Although there are multiple reasons for the existence of urban villages, the household registration
system in China is considered one of the fundamental factors leading to the development of isolated
urban villages. The household registration system basically prohibits people in China from moving
their households from cities in which they are registered to other cities without undergoing a difficult
and painful government authorization process. This has resulted in a large number of old villages that
did not modernize or industrialize due to the lack of vibrant commercial activity and innovation. After
the Chinese government opened its doors to the West in the early 1990s, this problem suddenly
became more prominent. The growth of new industries and the demand for residential and commercial
space required that city governments clean up and make available village farmlands for new usage.
These farmlands and villages used to be located on the outskirts of cities; they were purchased
compulsorily and turned into urban land by the government. Some of the old villages, however, were
left alone due to the high social and economic costs of compensating for lost farmland and relocating
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the original villagers. Further, the government had to arrange jobs in the city for the unskilled villagers,
who mainly were farmers under communist policy.

Over time, the original farmlands in the urban villages underwent dramatic changes. With the rapidly
increasing prosperity of areas that bordered or surrounded the urban villages, the villagers began to
pursue higher economic value-added activities than farming such as renting apartments and opening
restaurants and retail shops. The vast farmlands progressively were over built with illegal structures,
i.e., structures built without legal permits. The situation was exacerbated as the villagers attempted to
maximize their profits and returns by illegally extending their buildings up and out. Even without selling
the land, the village landowners became rich landlords and became unwilling to move. With
surrounding land values (or “land use” values because land is owned by the government; only land-
use rights are granted to individuals) skyrocketing, the compensation costs for the government to tear
down the villages also increased dramatically; this is because compensation values are normally set
according to market values with a similar usage. In addition, the urban villages became an essential
stabilizing force in major cities, even though they made urban planning by the central government
difficult. The important role they played was to serve as a suitable and unique environment for the
survival of what is called China’s floating population.

The floating population arose due to unequal working opportunities and wages between rural areas
and cities. In 2010, the urban-rural income gap was 3.23 according to Chinese official statements. A
study by Professor Jinjun Xue, Nagoya University, Japan and associate professor Wenshu Gao,
Chinese Academy of Social Science, shows that the official estimate may be too high; it may be 2.29
to 2.84, but either way, it indicates a significant income gap between rural areas and cities.® Moving to
cities, however, has its challenges. For example, because of a household registration system in China,
it is illegal to move to cities from rural areas. This did not stop people from migrating to the cities,
however, thus creating illegal migrants, or a so-called floating population. Because they moved
illegally, they are not eligible for many benefits while in the cities to which they streamed, including
insurance coverage, education for their children, and public housing. As a result, the living standards
of the illegal migrants actually may be worse than in the rural areas from which they came. It is hard to
generalize a single reason for the illegal rural-urban migration. Some may be trying to fulfill their
dreams to become rich or famous, and these individuals may intend to stay permanently in the cities.
For many, however, the hope is simply to accumulate as much money as possible in a short period of
time, then return home to their villages.

It is difficult to figure out the precise amount of floating population in each major Chinese city because
it changes rapidly; however, according to an estimate from the National Bureau of Statistics of China,
in 2010 Chinese cities had a combined floating population of about 220 million people, with another
243 million floating population expected by 2025. This would take China’s urban population to nearly
one billion people. A floating population by 2025 of about 460 million migrants would represent almost
40 percent of the total urban population. This floating population represents a major social and political
cohort in urban China, and it requires each city to create an environment to accommodate the needs
of these people.

China’s Floating Migrants = 10 Australias

Year 2010

Fig. 2: Floating population in China*
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The environment for most members of the floating population is fundamentally different from newly
built, high-rise urban spaces. Those in the floating population are not interested in comfort or luxury;
they are focused only on economics such as their rent. To accumulate as much income as fast as
possible, the floating population seeks the most economical way to survive while in the cities. This has
created unique urban environments such as the Ant and Mouse tribes. The Ant tribe is people who
subdivide their rental space in high-rises into the smallest possible spaces which they then sub-let to
the floating population. The Mouse tribe is people living in underground bunkers below the high-rises.
According to a study done by the Chinese Bureau from data that was based on 1,675 entries over the
past 18 months from 163 different contributors, the average high-rise resident has 700 square feet of
living space with a monthly rent of around 5,000 Yuan, while urban village residents pay 500 Yuan for
200 square feet of living space. Because it is illegal to rent out bunkers as dwellings, there are no
official figures for those living in such an environment. According to my visit in June 2012 to more
than 10 sites and nearly 50 residents, however, the average Mouse tribe resident pays around

70 Yuan for about 45 square feet of living space. From my interviews, most Mouse tribe residents
consider their dwelling to be temporary and will consider moving to an urban village after their income
improves. Considering such dangerous and inhumane conditions, urban villages seem to be the only
feasible solution for the floating population.

H Rent

mSF

High-Rise Urban Village Mouse Tribe

Fig. 3: Rent price and square foot comparison

Fig. 4: Mouse tribe living
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The living conditions in urban villages, while better than for the Ant and Mouse tribes, are still different
from other parts of the city. To make more money, landlords (the legal land-use owners) in the villages
usually not only illegally expand their buildings, but they also sub-divide their rental properties into the
smallest possible units. This puts enormous pressure on tenants to utilize smartly their available space.

One of the most common ways for tenants or the floating population to expand their available space is
by invading public space for private activities such as cooking, washing, and even for small
businesses. These invaded public spaces are among the liveliest areas in some cities and are notable
for providing economic and leisure opportunities for newcomers to the city.

Fig. 4: Invading public space in urban village

The growing floating population also supports many other businesses such as small restaurants,
traditional markets, barbershops, etc. These small businesses price their products or services
according to the purchasing power of the floating population, which normally represents a sizable
discount compared with prices outside the village. Urban villages are like small independent towns
within cities with their own ecological system. To some extent, it is necessary to conserve the urban
villages, not only for the benefit of the millions among the floating population, but also for the stability
of China itself.

With pressure to increase the density of cities to accommodate growing populations and business
activities, the Chinese central government is eager to replace the low-rise villages with high-rise
buildings. This is evident by comparing a Google map of Beijing over different time periods. The main
forces that prevent the government from moving forward as quickly as it might like with its plans to
demolish villages is the huge compensation that would have to be paid for land-use rights to the
landlords and the concern of precipitating unrest or even riots among the floating population due to the
loss of affordable accommodations.

In 2007, a property law was passed in China. Chapter 5 of the law defines three property types within
the People's Republic of China -- state, collective and private. Chapter 4, Article 40, of the law divides
property rights into three types: ownership rights, use rights, and security rights. The law does not
change the system of land tenure by which the state owns all land, but in formalizing existing practice,
individuals can possess a land-use right, defined in Chapter 10 of the law.

Ownership rights or land ownership rights belong either to the central government or the local
collective (the local government). Although urban villages are located within an urban area, land
ownership rights are still regulated under the rural land system. In this system, land has not been
privatized. Ownership remains “collective”, with local officials, typically at the village level, exercising a
major influence over the allocation of land and the way households can use the land.

Land-use rights, however, are granted by local governments or the central government for different

periods of time and for different usages. For example, the longest duration for a land-use right is
70 years for residential use. This land-use right can be traded like a commodity in the marketplace.
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The compensation issue with the urban villages that prevents the government from tearing down the
villages at will is for this right.

The land-use right, however, is influenced also by another unofficial right. Here | give it a name — the
Fourth Right. The Fourth Right is the right to use public space through time, not law. The Fourth Right
is considered a norm in China. People illegally occupying a public area through time tend to claim the
right to use the area. Although it is not legal, the government tends to recognize it in fear of conflict or
due to the lack of precise survey data and funds to demolish the illegally built structures. Although
each city has its own way to reinforce its right to demolish illegally built structures, most of them
include some form of compensation. For example, in Guiyang in 2013, the government provided
compensation for illegal construction of up to 240 square meters. According to a report from the China
Times, these types of practices and cheap construction costs have led to a huge increase in illegal
construction over a short period of time.*

There is a special name for the act of illegal construction invading public space gradually through time;
it is called “Jiang Shi”, which means “a silkworm that is nibbling”. For “Jiang Shi” to occur requires
mainly two conditions — duration and boundaries. To declare a right to compensation for such space,
villagers need to demonstrate how long he or she has used the space and how large the area is. This
can be done with photos or witnesses.

Caochangdi, an urban village in Beijing, is a good example to demonstrate how the Fourth Right and
its conditions could be used, especially by changing traffic patterns in the area, to encourage “Jiang
Shi”. With increasing “Jiang Shi” behavior, the villagers’ Fourth Right could be strengthened, thus
conserving an urban village.
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Fig. 6: Google image Caochangdi 2008
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Fig. 6: Google image Caochangdi 2012

Caochangdi is one of nearly 500 urban villages in Beijing, located near the Fifth Ring Road. Its
estimated population is about 1.5 million people. In addition to an enormous floating population that
characterizes all urban villages, Caochangdi also has a unique feature that is different from other
villages; there are large numbers of local and internationally known artists who have established
studios in the area, including the famous dissident, Ai Weiwei. This occurred because local officials
have an open attitude toward art and culture.

From Google aerial maps of Caochangdi over different periods of time, we can see illegal construction
take place over time, especially near empty public spaces. The pace at which this occurs, however, is
different due to traffic patterns; if a road has a lot of vehicular traffic, the pace at which public space is
invaded is dramatically slower. With fast and heavy traffic, the two essential conditions of “Jiang Shi” —
duration and boundaries — are difficult to establish. Most villagers do not own vehicles, so the fast and
heavy traffic in the area is mostly flow-through traffic or those taking short cuts to go elsewhere in the
city. To slow down the traffic or even turn the vehicular traffic into bicycles or pedestrian walkways,
which are the means of transportation use by most villagers in the area, art pieces could be donated
by different artists and placed in strategic positions. Strategically displaying street art through
partnerships with the local and international artists in the community would slow down and even
change the nature of the traffic in the area, potentially even turning the targeted area into a pedestrian-
only zone. This would enable and encourage the residents to exercise their Fourth Right, thus aiding
in conserving the special character of the Caochangdi area.
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Fig. 7: Art sculptures in Beijing 798 art district

This strategy was utilized in the nearby Beijing 798 art district, although the principal driver for this at
the time was to clearly establish the identity of the area as a haven for artists and their art. The effect
of this, however, also led to a dramatic change in traffic flows and conditions, resulting in dramatically
less and slower traffic and the progressive establishment of illegal construction that invaded public
spaces.

To roughly monetize this strategy in the case of Caochangdi, we can use the biggest plaza in the
village, the Central Plaza, as an example. The total site encompasses 1,040 square meters. With an
average compensation price near the area of 50,000 Yuan per square meter, 900 square meters of
“Jiang Shi” construction would increase compensation costs by 45 million Yuan; 450 square meters
would increase compensation costs by about 20 million Yuan. When we consider that multiple levels
could be built, the effect of a substantial increase in compensation costs on government plans to
demolish the area cannot be overlooked.

Fig. 8: Caochangdi Central Plaza
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Abstract

Turin observe the time Gian Giacomo Plantery, Architect (1680 Turin 1756), uncle and teacher of B.
Vittone.

He created his works, between Baroque and Neoclassicism, during urban renewal and the construction of
Turin, we are inside the quadrilateral in the Roman port director to plum on the way to France in the axis of
enlargement traced by Juvarra current square where the Savoy roads are expanded from 6 meters to 11
meters.

At the time he was commissioned aristocratic palaces with spectacular interiors and sometimes fanciful,
such planteriane (Saluzzo Paesana, 1715-18; Cavour, 1729, etc.) And homes for rent.
The survey does compare the artifacts of the eighteenth-century city today the charm of time researching
and comparing the values found along roads projects iconography and what has been achieved and the
charm was that period.

Keywords: Turin, Gian Giacomo Plantery

The analysis carried out to observe Turin at the time Gian Giacomo Plantery, Architect (1680
Turin 1756), uncle and teacher of B. Vittone. He created his works, between Baroque and
Neoclassicism, during urban renewal and the construction of Turin, we are inside the
quadrilateral in the Roman port director to plum on the way to France in the axis of enlargement
traced by Juvarra current square where the Savoy roads are expanded from 6 meters to 11
meters. At the time he was commissioned aristocratic palaces with spectacular interiors and
sometimes fanciful, such planteriane (Saluzzo Paesana, 1715-18; Cavour, 1729, etc..) And
homes for rent. The survey does compare the artifacts of the eighteenth-century city today the
charm of time researching and comparing the values found along roads projects iconography and
what has been achieved and the charm was that period.

Among the customers of Plantery are represented, with its very special characteristics typical, the
whole range of social categories richest who moved the capital of Piedmont, in the historical
context of the whole was favored by skilled and initiatives concerned the royal house.
This migration was interested in the new King of Sardinia, the ancient nobility of the province to
the capital by transferring their residence wore a result of the great wealth of the agricultural
property must give the tone to the baroque splendor of a court.

These palaces wanted to appear palaces, but in reality had to be instruments of income, as they
are today our multi-family homes. The large building in Via della Consolata n. |, occupying 5000
square meters purchased in 1715 by Senator Count Baldassare di Saluzzo Paesana, a
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descendant of an ancient race, Knight of the SS. Annunziata, the palace presented as a
counterpoint to the palace, had two entrances with doorways through which they passed lavish
parades where festivities were held fabulous, actually included many rental housing, adapted by
the inspiration of a skilled artist to impress with spectacular precautions. The author himself
became a tenant of the bourgeois noble client. Even the building in Via Cavour n. 8 has this
character of utility Cavour The palace was built fourteen years after the palace of Saluzzo
Paesana, in a stylistic period in which the rococo triumphed in Piedmont at that time we have
events in neoclassical style in reaction to the Baroque therefore an important document of an
attitude crisis of aesthetics denounced by the difficulty of coexistence of heterogeneous structural
and decorative elements. The structures, thanks to the cultural evolution of the architect go from
a severe majesty to a simple elegant and graceful, the stucco decorations are affected by the
phenomena of elegant taste of the label.

Gian Giacomo Plantery is a characterization investigating some aspects, first drawings of the
facades, with which emerges while maintaining a decorative style, a simple background with a
pattern almost repeated that identifies today. While the most characteristic feature, is the
architect designer of sometimes quite typical for structures and for ornamental purposes defined
by the name of planteriane times, these times were to characterize the hallways of the buildings
in a unique way, almost to want to make it unique in its appearance interior. Rearranging the
times of Plantery chronologically, from the times of the atria and the vestibules of the houses and
Novarina Cigliano, sometimes the hallways and lobbies of the buildings and houses and Cavour
Paesana Capris and Fontana Cravanzana, spread a single issue that mature formal style true
even today.

Checking the drawings he submitted to the Board of ornate, we can see how they were carried
out according to the will of the architect, and not tampered with in time, which would need a lot of
maintenance but overall the aesthetic simplicity to favorite, their conservation.

The district with the most eye-General, and urban design maintains a balance in the past, today
enhanced, by the transformation of the streets in pedestrian areas. As a whole, the
redevelopment of the time it remained a cultural resource as a result will be presented drawings
preserved in the historical archives of the city of Turin and sample a taste of the photo made by
me.

Archival collections

ASCTo: Archivio Storico del Comune di Torino,

AF. ASCTO: Archivio Fotografico dell’Archivio Storico del Comune di Torino

AF FTM: Archivio Fotografico della Fondazione Torino Musei Fondo Gabinio: Fondo
Gabinio in Archivio Fotografico della Fondazione Torino Musei

AST: Archivio di Stato di Torino

Archival collections

ASCTo: Archivio Storico del Comune di Torino,

AF. ASCTO: Archivio Fotografico dell’Archivio Storico del Comune di Torino

AF FTM: Archivio Fotografico della Fondazione Torino Musei Fondo Gabinio: Fondo
Gabinio in Archivio Fotografico della Fondazione Torino Musei

AST: Archivio di Stato di Torino
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Fig. 1 In 1796 the architect Amedeo Grossi draw up the paper plant in Turin demo with numbers indicating all the
owners of the houses, the churches with letters of the alphabet and description of the districts, squares and main
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Fig.2 images of 2014
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Fig. 3: Palazzo Saluzzo Paesana original project archive photos contemporary image
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Plantery build the palace in 1729, spectacular sequence of spaces leading on from the atrium, which is
split up into two ambiences with vaults which lunettes and stucco decorations.

Fig. 4 Palazzo Cavour

Fig.5: Palazzo Cigliano via Barbaroux
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The Marquis of Fontana rebuilding of Dora Grossa now via garibaldi, the project was intended to change
the romans medieval cityscape radically.

Fig.6 Via Garibaldi Designs Plantery, atrium Palace Fountain Street Dora big 1753
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Abstract (ID n° 003)

At the advent of descriptive Geometry (Poncelet 1822) the representation of illusory space framed by painted
and/or solid architecture had reached a satisfactory technique: Donatello (“stiacciato”) Borromini (forced
perspective) Pozzo (“quadratura“anamorfosi”).

With the discovery of the wall roman paintings of Pompeii, the evolution process of the illusion technique is
completed that, from the Hellenic theatrical scenography, with the degradation of measurements (“double
ratio”), the introduction of vanishing points (“operation of projection and sectioning”) gets to the illusion of
building in a virtual space.

In the presence of whichever trompe I'ceil Pompeii cannot not be thought of/revisited: From the world to
Pompeii.

The transfer of the preparatory drawing (chequered in advanced) on the surface to paint forces to enlarge it
to adapt it to the geometry of the painting plane: it consists of projective problems that found verification in
the practical execution of the transfer of the drawing on the surface of the vault.

This paper deals with the geometrical/projective problems relative to the realisation of the wall paintings and
presents a confrontation in the restitution of the preparatory cardboard of the space represented in one of the
partitions of the barrel vault of the nave of St. John in Valletta painted by Mattia Preti.

Two examples of restitution of the illusory space are presented with the analysis of the vanishing points and
the architectural structure that creates the illusion of the Panorama Mesdag.

Keywords: Projective geometry ; quadraturismo ; Mattia Preti ; Trompe-I'ceil .
1. Scope and Methodology.

In the wall paintings the perspective set-up that frames and/or acts as background to the scene has a
fundamental importance to guarantee the illusory effect of an “imagined” space.

The geometrical exercise of the plani-volumetric restitution of the entities painted on the various surfaces
reveals the capability of the artists to represent spaces anyway well defined, making use of the visual
experience and of some empirical methods without the support of a specific geometrical theory.

2. Projections on planes and primitive surfaces.

The central projection of architectures on the wall limits of (architectural) spaces, has the aim to make the
observer believe he is “admiring” or “finds himself in” a real space.

On the vertical surfaces, once having chosen the sight position, the illusory representation is assured by the
degradation of the heights/altitudes and in general by the spatial relationships of the parts of the
composition.

The composition will be made up of plane curves resulting from the plane section of the visual cone, and in
all its area these figures have a bijection function with those “imagined”.

When the support becomes cylindrical of spherical, the curves will be skew and it is useful to overlay a
reference grid (quadratura) on the perspective view of the desired space, thought of as enlarged and placed
on the level of the impost of the vault surface. (Fig.1)

To graphically obtain the successive projection on the cylindrical vault of the initial perspective in true form
(preparatory sketch) it is sufficient to note that the lines of the quadratura parallel to the generatrix of the
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cylindrical vault will have their projections coinciding with the generatrix of the same vault, whilst the lines on
planes parallel to the directirx, will turn out to be curved like all the others in generic positions. (Fig. 2)

On the auxiliary plane belonging to the directrix of the cylindrical surface, the generatrix projection of the line
to which the point that has to be projected belongs, is located.

Having overturned on the mentioned auxiliary plane the projective ray, the distance of the projected point (on
the cylinder) from the same auxiliary plane (where the directrix / edge of the cylindrical section of the vault
lies) is located.

But not all the field of the initial perspective, once projected on the cylindrical surface, will be included in its
space, or better, in the initial perspective the projection of the edges of the vault must be inserted and hence
some projections “will fall” on the vertical walls with a considerable deformation (anamorphosis). (Fig. 3)

21 ...”way of doing the graticola (quadratura) in vaults”...

The idea to project the shadow of the grid of ropes, tensioned at the level of the impost, with a lantern placed
at the location of the sight position, even if having merit, must have found difficulties due to the obstruction of
the scaffoldings and the distance of the vault from the lantern that would have projected shadows that were
not distinct enough.

Pozzo finds a solution using a rope that, tied to the point of observation, is pulled/projected up to the surface
of the vault always remaining tangent to the lines of the grid / quadratura.

Another problem is the drawing of the projections of the vertical edges of the imaginary architectural features
that, apart from being skew, must appear to be converging at the vanishing point.

The sight position and a rope in tension from the projection of the foot of the imaginary edge to the vanishing
point, form a vertical plane that intersecting the vault creates the projection of the vertical edge.

Being placed at the point of observation and pointing the view tangent to the mentioned rope vertical edges
can be marked on the vault.

Alternatively, if another rope is considered hung to the vanishing point and left to hang, looking at it so that it
coincides with the previous one, it is possible to draw a curve that in its extension will end in the vanishing
point. (Fig. 4) [1][2]

3. The vault of the St. John Co-cathedral in Valletta painted by Mattia Preti.

In the plane development of the first partition (entering), of the cylindrical vault the views oriented the most
perpendicularly to the surface can be composed.

Preti invents an architectural frame that, dividing a “common” background sky in three illustrations relative to
the life of the Saint, makes the observer believe he can see, in sequence, the development of the story.

Even if the scenes have three different vanishing points, or better, are three central perspectives, the
architectural features and the objects, thought of with a side parallel to the frame/picture, have a common
vanishing direction coinciding with the generatrix of the vault.

There are few imaginary curves that when projected undergo deformations and the vertical edges are
minimal, so much so that Preti prefers to use the “atlantes” instead of columns that, even if adjacent to the
edge, would have created problems. (Fig. 5)

3.1 Geometrical model of the represented space.

Having traced the projections of the edges of the architectural features of the first scene (entering to the left),
it is noted that they coincide in three different vanishing points aligned on the axis of the composition.

From a geometrical point of view the construction is wrong but, in practice, the observer is forced to raise his
view to view the scene completely.

Hence different projection frames “are created” that give rise to a “vanishing axis”.

Maijestically, Preti creates a first space at the impost of the vault where he places the figures with the same
size of the real oval windows.

These figures are placed on a basement on which rest, on a middle level, the bases of the atlantes and they
themselves sit on a raised pedestal whose edges concur to the first vanishing point.

The main scene happens at the level of the middle level and is frames by an entablature with corbels
supported by the atlantes.
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The base of this frame will be observed before the same scene, therefore Preti provides another vanishing
point and in the end the vanishing point for the main elements of the composition, of the background and the
higher part of the frame.

From the tracings of the edges the geometrical construction of the perspective that allows to construct the
geometrical model of the “illusory” space can be hypothesised and, having chosen an appropriate position
for this, the quite reliable reconstruction of the “preparatory sketch” can be made, projecting on the surface.
(Fig. 6) (Fig. 7)

The central scene is framed, with view form “the bottom to the top”, by a circular balcony being part of the
main architectural frame whose model, reconstructed and projected on the surface, must be enlarged to
coincide, as much as possible, with the real painting.

In this scene an impossible doric temple is represented that rests too close to the edge of the balcony and
does not “continue” in the oculus of the scene to the right. (Fig. 8)

4, The space represented by Giotto.

Previously Giotto had deduced the usefulness of the different vanishing points relative to successive views of
approaching the scene or else to a collective view composed with one directed to details.

In the representation of the "Benedizione di Innocenzo IlI" the views are majestically composed in a way
that, whichever the choice for the plane on which the observer is places (plane of the Basilica or base of the
illustration), the model of restitution of the represented space shows us an environment physically adequate
to host the actors of the scene. (Fig. 9) (Fig. 10)

5. Forced perspective.

In the panels that decorated the pedestal of the altar in the Basilica di Sant’/Antonio da Padova, Donatello
represents spaces of a certain depth with architectural features that, in the case of the panel of the “Miracolo
del fliglio pentito”, appear, thanks to the technique of the low relief (“stiacciato”), placed from the proscenium
up to the backdrop (six levels) where a construction is placed axially with the scene and additionally rotated
with respect to the view.

The first building on the right, with a different vanishing point on the line of the horizon, can be considered
rotated in plan or else moved to show completely the stairs otherwise hidden by the characters of the scene.
In this case the exercise of planimetric reconstruction of the represented space can be incremented by the
definition of a model of the levels of the low relief. (Fig. 11)

6. Cyclorama.

A panoramic view painted on a cylindrical surface and observed by a platform at the centre of the circular
hall ensures the illusory effect of a realistic view enhanced by an adequate illumination, by the movement of
certain elements, etc.

A first geometrical / projective problem is that to create the painting on canvas in adequate dimensions
starting from a preparatory drawing of reduced dimensions.

In the “Panorama Mesdag” (The Hague), the drawing made on a glass cylinder positioned with the axis
coinciding with that of the circular hall, is projected, from the centre of the cylinder, on the canvas, traced and
hence completed.

In a panoramic view, in general, the alignment of the horizon is evident, or else can be deduced, whilst the
lower limit has an irregular flow.

To delimit this lower part of the painting, that represent the part of the scenery closest to the observer,
Mesdag builds a real beach from the platform to the canvas modelling the edge so that when seen from the
sigh positions it overlaps to with the lower edge of the painting.

This second problem is solved, geometrically, intersecting the ruled surface, constructed by the circle located
by the various positions of the observer at the lower edge of the painting, with a concentric cylinder to the
one of the canvas and at an adequate distance from it. (Fig. 12)
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Fig. 1: Perspective of the imaginary space.

Fig. 2: Position of the initial perspective and its projection on the vault.
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Fig. 3: Construction of the preparatory sketch.



Fig. 5: Real shape of the painted surface.
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Fig. 6: Graphical traces and definition of the geometrical model.
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Fig. 7: Verification: projection of the geometrical model on the support surface.

Fig. 8: Common projections at different views: dimensional adaptations of the geometrical model.
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Fig. 9: Giotto: central views and definition of the geometrical model.
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Fig. 12: Panorama Mesdag.

Fig. 11: Donatello : Forced perspective.
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Abstract

Historical parks and gardens are important stepping-stones for the conservation of the cultural and
natural heritage in cities, and as such, they deserve a careful management. This can be achieved also
through the support of citizens as well as tourists, who have to be proactively involved, so as to
increase the collective identity. The involvement, in turn, can be facilitated when the information about
cultural and natural heritage is easily and user-friendly accessible, and the communication with the
managing institutions is straightforward. To this purpose, an application in English and Italian for smart
phones and tablets (both iOS and Android systems) dedicated to the historical parks and gardens of
Rome has been developed through a joint venture between public institutions and private enterprises
within the framework of an EU-funded project. Through its geo-location system and an interactive
discovery tool, the application allows the user to retrieve the information on historical monuments as
well as to identify the components (flora and fauna) of the natural heritage, with a total of over 400
entries with iconographical material. In addition, the application can be used to report updated
information concerning problems and the possible degradation of the site to the managing institutions.
The extension of this system to a national scale, and its potential to improve the economic
sustainability of the management of the historical parks and gardens, is also addressed.

Keywords: botanical identification key, citizen science, cultural heritage awareness, historical parks,
smart phones-tablets applications.

1. Introduction

Historical parks and gardens are important stepping-stones for the conservation of the cultural and
natural heritage in cities, and we know too well how much they require a careful management. This
can also be achieved with the support of proactive citizens as well as tourists, so as to increase the
collective identity. Involvement can be facilitated when the information on the cultural and natural
heritage is easily and user-friendly accessible and the communication with the managing institutions is
straightforward.

This process is now attainable also through the use of a system of multimedia guides compatible with
smart phones and tablets by cross-platform applications. Today, the widespread opportunity to access
the web, coupled with the possibility to use mapping software based on Global Position System
(GPS), make this kind of instruments able to give detailed information on any geographical element,
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enriched by specific information on several themes: a very useful and important instrument that can be
used for increasing the citizens awareness of the importance of the conservation of natural and
cultural heritage, in a virtuous circle among fruition, knowledge and conservation.

Moreover, such interactive multimedia technologies are changing - especially among the younger
generations - the methods of learning and the way we process knowledge. Through the interaction
with program, a visitor can explore the site according to different themes and her/his specific interests,
to become a protagonist in the achievement of the information.

According to market analyses carried out by the major telephone companies, smart phone devices are
used in Europe today by about 65% of the population. Italian data are slightly lower, but in line with the
general trend toward the replacement of old mobile phones with the new ones that offer a wide range
of services through Internet access.

With this figures in mind, in Rome, with about eleven million of tourists visiting the city each year, and
about three million residents, the present app has the possibility to reach and proactively involve a
very large public.

In particular, Rome represents a unique and complex case study due to its particular richness of public
green open spaces where natural and cultural heritage coexist and have evolved in the course of
centuries [1]. Presently, public parks range from true archaeological parks to the magnificent XVIth-
XVIlith-century aristocratic villa gardens to those designed in the twentieth century. The locations of
these spaces, and their dimensions are also very varied: we have little belvederes over the city and
gigantic parks of 180 hectares [2]. Because most of these parks have an aristocratic origin, they are
true open-air museums that ought to have responsible use and management.

2. SmartEcoPhone Project

The EU-funded SmartEcoPhone (SEP) project was aimed at developing a single cross-platform app
for smart phones and tablets to guide the visits of 25 historical parks and gardens of Rome and its
Botanical Garden interactively.

The 26 sites have been selected to give an exhaustive historical as well as socio-geographical
panorama of Rome, considering not only the most famous or central parks, such as Villa Borghese,
Villa Doria Pamphilj or Villa Ada Savoia, but also less known or “peripheral” ones, such as Villa
Bonelli, Villa Lazzaroni, Villa Chigi, or Villa Carpegna, aiming at developing the collective identity. The
project has included archaeological parks, such as Oppio Hill — an integral part of the extraordinary
complex formed by the Coliseum, the Imperial Fora, and the Roman Forum -, as well as XXth-century
bourgeois villas and public neighbourhood parks, such as the Villa Lais, Villa Glori, and Nemorense
Park [3]. Many of the selected sites offer striking views over the old and the new city (Orange Trees
Garden, Villa Balestra, St. Alexis Park, Villa Aldobrandini), while others, with their extension, offer the
possibility of an escape into a sort of countryside, such as the Villa Doria Pamphilj on the south-west
and the Villa Ada Savoia on the north-east. Most of these areas were lavish early modern villa
gardens, and they still offer - despite great losses - an astonishing rich cultural heritage (statues,
fountains, buildings, layout or even age-old trees).

The app, available in two languages, Italian and English, was developed for both Android and iOS
systems and can be downloaded on the device from the respective app markets. The app has also a
cache memory in order to download background maps so as to reduce significantly the need and
related cost of Internet access.
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Parks and gardens name | Cultural heritage | Tree species Animals

Castel Sant'Angelo 10 5 9
Museo Orto Botanico 6 71 16
Pincio 11 31 10
Villa Alberoni Paganini 5 25 9
Villa Fiorelli 1 19 7
Giardino Sant’Alessio 4 7 9
Parco Nemorense 1 25 11
Villa Aldobrandini 3 26 8
Villa Borghese 23 57 23
Villa Carpegna 3 25 10
Villa Flora 2 23 8
Villa Lazzaroni 4 32 13
Villa Torlonia 15 34 14
Colle Oppio 10 36 9
Parco degli Scipioni 6 13 6
Parco Savello 4 6 9
Villa Ada Savoia 13 41 25
Villa Balestra 2 14 6
Villa Bonelli 4 22 7
Villa Celimontana 10 35 11
Villa Chigi 2 9 8
Villa Glori 8 13 8
Villa Lais 5 34 9
Villa Leopardi Dittajuti 3 22 8
Villa Doria Pamphili 14 74 31
Villa Sciarra 13 49 18

Fig. 1: List of the historical parks and gardens, which are at present available in the SEP application, with the
number of related entries on plants, monuments, and animals.
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3. General structure and contents

Once activated, the app displays a main menu organised into three categories:

1 - Info: this section consists of a presentation of the app, its contents and main functionalities. Credits
and contacts are also available here.

2 - Map: This is one of the two functions that allow the user to plan the visit. Using the GPS, the visitor
can locate his position with respect to the location of the parks and gardens on the background map.
By selecting a park, it is possible to access the detailed information of the site.

3 — Scroll list: This is the other function that allows the user to plan the visit. The complete list of the
sites can be visualised together with a picture and a general description of the garden and its history,
focusing on its main transformation.

Once a site has been selected with function 2 or 3, the visitor can visualise general info, such as
opening hours, public transport, services, and contacts, as well the general description of the park,
with the history of the site and other curiosities. She/He can then discover the site’s botanical
characteristics through a list of the most significant tree species, as well the site’s cultural heritage by
means of a list of present historical, artistic and archaeological monuments. In the category of fauna,
in addition to the list of native wildlife species recorded in the area, the app also offers the possibility of
listening an audio reproduction of animal calls, in order to facilitate their identification.

Mappa Ville di Roma

NSV E - e ~ A Castel Sant’Angelo
e V‘""f"mr ¥ e : The five-hectare park was created in 1911
» ¥id's fair yme, and {s named
1e Roman Emperor Hadrian's maus
)'qn,;(u. 23/ # <
frnﬁfO. 4 b4 ViliBEor g N e = & oy " Giardino S. Alessio
< arden -
“Citta*sel N Qe * ol been inhabited since antiquity; the

‘Valic*ng : x +* X\ A excavations in the mid-19th century and
L : - “ s

The area where the garden is located has

! TR .
\ NakicaniCiy | Museo Orto Botanico

\. : l : . 4
Yol ARokae &

;np}’vl; : vt X v'," !] \’ 3 l e,

1 (5\')/.'.1

Parco Nemorense

This three-hectare park, ope

pened in 1930 by

Benito Mussolini, was designed by
architect Raffacle De Vico (1881-1969), de

Pincio

Vilie di Roma

Fig. 2: The Map is one of the two functions that allow the user to plan the visit. Using the GPS, the visitor can
locate his position with respect to the location of the parks and gardens on the background map.

Fig. 3: The Scroll list is the other function that allows the user to plan the visit. The complete list of the sites can
be visualised together with a picture and a general description of the garden.
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Fig. 4: Once a site has been selected with function 2 or 3, the visitor can visualise general info (opening hours,
public transport, services, and contacts) and the general description of the garden.

Fig. 5: The visitor can then discover the site’s botanical characteristics through a list of the most significant tree
species.
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Fig. 6: The visitor can moreover discover the site’s cultural heritage by means of a list of present historical, artistic
and archaeological monuments.

Fig. 7: In the category of fauna, in addition to the list of native wildlife species recorded in the area, the app also
offers the possibility of listening an audio reproduction of animal calls, in order to facilitate their identification.
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For each selected object (plant, monument, or animal) a description and one or more pictures are
available. Currently SEP offers about 400 entries, together with over 1,000 pictures.

Each selected object can be also displayed on the background map to guide the visit. At any moment,
through the GPS system built in into the device, the user is able to identify her/his own position on the
map by a blue point. This way of consulting the guide is the simplest as well the most interactive one:
by clicking on the different icons nearest to her/his own position, the visitor can receive information
about what she/he see during a walk, whether plants or cultural heritage objects.

Moreover, the app contains also a tool that allows even non-specialised users the possibility of
identifying the 169 ornamental tree species recorded for the parks and gardens of Rome [4] using
morphological and anatomical characters. This tool has been developed within the framework of the
Dryades Project, which has been implemented by the University of Trieste in order to develop
identification keys for plants and animal species [5]. The tool is set up on a choice-based identification
key: at every step the user is asked to choose between two options, described textually and by means
of pictures and drawings, in order to progressively arrive at identifying the tree species. A botanical
glossary is also available to support the identification. When selecting the remaining species, the
description of its main morpho-anatomical characters (trunk, leaves, flowers, fruits) and the
corresponding pictures allow the user to verify the correctness of the identification process.

A simplified version of the identification key, specifically developed for children, is available for the
Botanical Garden. This tool allows a “Botanical Treasure Hunt’, so that by playing with new
technologies, basic scientific notions as well as the importance of the conservation of biodiversity can
be taught.

Guida all'identificazione delle specie
ornamentali delle Ville di Roma

Start identification

Text of the key

Alphabetical list

Search

Basic istructions:

Ville di Roma Vilie di Roma

Fig. 8: Each selected object can be displayed on the background map to guide the visit. At any moment the user
is able to identify her/his own position, and by clicking on the different icons she/he can receive information about
what she/he see, whether plants or cultural heritage objects.

Fig. 9: The app contains also a tool that allows non-specialised users the possibility of identifying the 169
ornamental tree species recorded for the parks and gardens of Rome using morphological and anatomical
characters. The tool is set up on a choice-based identification key: at every step the user is asked to choose
between two options, described textually and by means of pictures and drawings, in order to progressively arrive
at the identification of the tree species.
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4, Conclusions
The SEP application was officially launched in March 2014, with the official sponsorship of Unesco
Italian National Commission.
The application can already achieve several important goals:
- Facilitate tourism of natural and cultural heritage of the historical parks and gardens of
Rome.
- Spread the awareness among the population of its importance and the need of a careful
conservation.
- Provide the responsible institutions of a tool for receiving information on problems and
critical issues.
- Support the general process of “Citizen Science” by involving of non-specialists in
scientific activities by means of new technologies [6].
Based on the success such app has enjoyed since the first days, the extension of the system at a
national scale, and its potential use to improve the economic sustainability of the management of the
historical parks and gardens, are the long-term goal of the project.
It would so be advisable to start a discussion on a coordination process involving relevant institutions,
cultural and environmental associations and universities, in order to develop a coherent platform to
make accessible the enormous natural and cultural heritage hosted by historical parks and botanical
gardens of Italy.
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Abstract

The paper aims to underlines open issues, by proposing even an example, concerning the actual
general mode approaching the problems regarding the conservation of the Architectural historic
patrimony. Since last decades great amount of studies are available in term of historic documentation,
advance technique for geometrical relief and in-situ or laboratory tests on material composition. But
the last ring of the chain, the structural rehabilitation designer, generally was not active part of the
initial diagnostic phase. As consequence, he has been mostly a “spectator” in drawing Guide Lines,
Provisions, that became user manuals, adopted by the authorities, with rigid “prescriptions”, even not
clearly scientifically justified, on and how to use/not use materials and techniques for the static safety
rehabilitation. However, due mostly to seismic events, the structural safety became a priority; coupling
this with the priority of at best saving original texture or even documented modifications, researches to
improve the mechanical performance of traditional material are recommended, and still needed, in
order to enhance, preserving as much as possible, the original structural response and satisfy the
safety requirements. The paper aims to underline, by briefly recalling significant steps, how the need
and urgency to save the architectural patrimony still request not only more specific tests on traditional-
modified-compatible material, in order to properly enhance the static capacity of the monument, but
even reliable/affordable analytical models able to produce a strengthening design, with safety
coefficients scientifically proved. Moreover, the aim is of not only saving original material texture and
structural system but, not least, proposing affordable total cost of the rehabilitation executive project.

Keywords: Conservation, structural safety, material compatibility

1. The state of the art on structural-restoration approach: brief historic recall and
consideration

It is today accepted that strengthening, conservation and restoration works are strictly linked,
essentially because they follow the basic principles, of either satisfying the same needs either sharing
the common responsibility to give to the future the essential of the manufacture [1].

However since few years ago, and for some decades, the agreement on the above recalled common
principles and responsibility was not fully accepted. Different arguing issues and point of view have
been underlined as of prior requirements leading the conservation of the monuments. Because of
negative strengthening cases, generally due to lack of technical solutions in the details, for years long
the “Carta di Atene” (1931) as well as the “Carta di Venezia” (1964) have been recalled and cited as
rigid Guide Lines against the use of masonry new components, different from the traditional, with
particular reference to the mortar. Even if, however, in the “Carta di Atene” is approved “the wise use
of modern technique, and specifically of reinforced concrete”. As a major consequence of some
misleading examples, studies and researches and proposals concerning the conservation of historic
heritage have mostly developed two antagonist philosophies, unfortunately often producing hidden
strengthening interventions not easily deliverable and readable. Therefore, sometime not in
accordance with the Conservation School, but even not well suited to the overall static demand of the
building, it has been proceeded, in some cases, with an insufficient safety capacity or, on the contrary,
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with too redundant interventions. In addition, a not secondary consequence of an “a priori” ostracism
for some materials, the knowledge on performances concerning new generations of cement based
mortar have been generally neglected.
May be dated at the beginning of the ‘80 years a different brave approach, open to a wise, intelligent
“curiosity” for the properties and use of performant limestone mortars or Portland based materials, with
or without fibers as strengthening material, for saving the historic architectural heritage [2].
The more recent seismic events, starting from the Friuli earthquake till the last one in Emilia, have
revealed, if it was necessary, the extreme fragility to the seismic loads of our masonry buildings, even
of those recently strengthened, some with reinforced concrete elements and some with the so called
“performant masonry”. Thanks to a progressive knowledge and analysis models on the behavior of
bearing masonry in seismic area [3], the awareness that the aspects of historic-architectonic
conservation and structural capacity are strictly linked is opening today new approaches. Anyway, due
to the lack of the structural point of view in the broad debate on conservation in the recent past, more
research and communication, deeply and sharply oriented, are needed, and, among other, we can
underline the following:

a) confidence and capacity of proposing and using advance, but feasible and broadly proved,
numerical modelling able to estimate the structural behavior of either the single different element
either as wool, with consistent safety design coefficient, is still needed and evident. The urgent
requests of change of the NTC are just one of the proof;

b) a detailed classification of different comprehensive typology of masonry structures finalized to
prove, for each of them, and suggest different strengthening material and technigue, based on
tests results, by best suited examples;

¢) the study and use of additional, but traditional, materials, compatible with the old masonry and
able to enhance the physical and mechanical characteristic of the old one and showing a real
capacity of collaborate with it.

In particular, it is the opinion of the authors and it is here chosen, as significant example, the typology

of plastered masonry is still requiring particular knowledge on the mutual properties between plaster

and internal type of masonry; in many cases the plaster may be not only a finished material, but, due
to its components and thickness, may assure a consistent mechanical capacity to the masonry wall.

These are some cases encountered, for example, in historic buildings heavily wounded by the

earthquake of L’Aquila (Fig. 1), and not only there peculiar. The thickness of the plaster, from 5 to 8

centimeter, on both side of the wall, may be considered as a very efficient structural strengthening

contribution, provided some requirements, like as the compatibility and adherence with the inner
masonry, are satisfied, or may be improved, at which instance and stage. The answers to each
question are still open for research, because of very few available focused and updated contributions.

In the following, the paper, after consideration based and coming from recent instruction and

recommendation, and for the purpose here underlined, will presents recent experimental test and

interesting results concerning the c¢) area of research, above mentioned.
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Fig. 1: Typical “Apparecchio Aquilano” maéonry wall covered with plaster.

1.2 The role of the recent recommendation and harmonization calling new researches
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As already mentioned in the first part of the paper, the strengthening procedures have been proposed
and used mostly without considering the history of the building; on the other hand, the problems of
conservation of historic heritage have been studied to privilege the ornamental components.

May be dated at the beginning of ‘80, the concept the two aspects are strictly linked, producing lively
debates, for decades ,in Italy, and not only; an interesting overview of such progressive mutual
understanding and for finding to be in line with, even in term of the recommendation is given in [4].

As result, it is possible to see, around a common table the two souls, even if the deep understanding
of different suggestion need more refined works.

The recent seismic Italian codes NTC 2008 are suggesting, as it is known, the two different approach
of way of strengthening an Historic law protected building, structural safety increase or structural
adequacy for a given earthquake, which have been introduced and proposed in the Italian
recommendation since many years ago [5]. This different mode, of approaching the complex
methodology for saving the Historic patrimony, brought, readable nowadays in the code, results from
long debating research, more and more now speaking common languages. This is a good point, but
the long time divergent goals, brought deep different knowledge, still now not easy to find common
agreements. Examples are the huge quantity of researches regarding the use of FRP strips on old
masonry, not strictly in accordance with the principle of using compatible, also with the tradition,
material; and, on the contrary, very few advance knowledge and practical proved results about the
area of mechanical improving of traditional material, or even the advance knowledge on efficacy of
structural modelling, responsible to give structural safety coefficients, either numeric either as
percentage. Anyway it is today present a grade of harmonization between the two research areas,
with open mind to proposals, some years ago, not conceivable.

2, A significant example

The authors want here, in the second part of the paper, to focus on one of these gaps, encountered
when they have faced to study the possible rehabilitation design for an historic palace in L’Aquila.

The masonry walls, with typical “Apparecchio Aquilano” [6], made of the so called double leaf
masonry, are mostly covered by a thick plaster, as shown in Fig. 1. Enhancing the mechanical
properties of the walls, either for vertical and horizontal loads, without changing the thick of the wall,
leads to proceed on two parallel techniques: to enhance by injection the core of masonry [7, 8] and to
perform a strictly collaboration between the core masonry, and the two lay of the mechanical
enhancing plaster. In particular, because of the damages, the plaster may be removed and a new one,
more performant, it is worthwhile for the purpose to be studied. To the knowledge of the authors no
data were available, and still now the data and results of tests here presented are original, even they
need more research and understanding.

The idea was to make a new performant plaster with higher mechanical properties, not only in term of
resistance but even of ductility and of adherence capacity. A mix-design was prepared with a low
grade of pozzolanic mortar, some mix with stainless steel fiber additives (see Fig. 2), some with mesh
steel fiber and one with a mesh basalt fibers, both commercially available (Fig. 3); detailed description
of this phase of the research can be found in [9].

Sinusoidal Hook (90°) Hook (180°) T
Fiber shape ~ e~ — C—D N A
Diameter [mm] 0,65 0,65 0,65 0,65
Length [mm] 20 20 20 20
Overall length [mm] 28 32 38 44
Energy [kJ/m?] 4255,30 1954,55 4122,82 5995,40

Fig. 2: Shape and characteristics of the considered stainless steel fibers.

T

<=

(a)
Fig. 3: Steel fiber mesh (a, b) and basalt fiber mesh (c).
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Some prior pull-out test and three bending point test on the behavior of the single fiber and of samples
have been done at the Politecnico di Milano and S&R i-lab of Italcementi Group; the detailed
description of the aim, the different tests and results are reported in [9, 10]. In the Figure 2 the
geometric characteristic of different fibers tested are shown, while in Figure 3 the two kind of steel
mesh and the basalt mesh are shown; Fig. 4 shows the sample, the test apparatus and the final
configuration of the pull-out test and the three point bending test. Even the best performance has been
shown by the T-fiber, as shown in the graph of Figure 5, the sinusoidal fibers have been chosen,
because of their affordable cost and showing easier features during the preparation of mix design of
the plaster, and, anyway, a positive dissipation capacity [10], as shown in the figure.

Here the focus is pointed on some unexpected positive results, that need already to proceed with
more research program, because, as it will be shown, may be highly promising in term of mechanical
strengthening enhancement of masonry wall, under vertical and horizontal loads.
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Fig. 5: Stress vs. pull-out displacement diagram.
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Fig. 6: Reconstructed wall masonry specimens.
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As the second step of the experimental research, wall samples have been prepared, as shown in Fig.
6, with typical texture and material of L’Aquila masonry.

After the due hardening time, the walls, but one for sake of comparison, have been injected with
pozzolanic mortar, and after, the reinforced plaster, with different kind of reinforcement, as described
above, has been poured surrounding the walls (see Figure 7).

The walls have been tested under a shear-vertical compression combination of loads, according with
the UNI EN 1052-3 [11], at the Aquila University Lab, as it is shown in Figure 8; more for curiosity than
comparison, even a wall left with the original masonry has been tested, whose behavior does not
reserve here to be reported.

The diversified steps, results and comments on the complete tests program have been presented and
will be presented in different international congresses [10, 12], and have been submitted for
publication to international journals and workshops. In the following of the present paper, the major
goal is to show and underline the necessity of knowing and quantitatively giving the grade of
mechanical enhancement of an ancient masonry plastered wall provided with the two jointly
techniques, i.e. using both performant mortar injection and performant new plaster, without change the
original geometry and external appearance.

Fig. 7: Wall specimen: before casting of the reinforced plaster (left) and after curing (ri

ght).

N

50

[t

Fig. 8: Testing apparatus: layout (left) and during test (right).

2.1 Promising results

The results are, at this first step of the research, of interest from many points of view. Just a recall of
the main focus of the paper: after many years of lack of attention by the scholars in the field of
searching and proposing compatible more performant mortar to enhance the structural seismic
capacity of historic buildings, it is today evident, either due to the recent failure of important
monument, either due to progress in the new available based mortar material, a renewed necessity of
the more traditional material studies, how to define new rehabilitation technique, and more suitable
and reliable analyzing model for Masonry structures. All these three points, different but each other
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related, are clearly pointed out by the LINEE GUIDA 2011 [13] and outlined in the reviewing version of
the NTC [14].

Here just some consideration on results achieved from the test performed for proposing new
rehabilitation material, i.e. the first point above recalled. The graph of Fig. 9 shows the results of all the
walls tested with the shear-compression combined loads; the different typologies of strengthening
technique, as it is readable on the figure, where all treated with mix fiber additives mortar injection,
and 4 walls with steel mesh laying in the plaster, 2 with basalt mesh and 3 just with the fiber reinforced
SCC plaster.

But the walls treated with just injection, the initial elastic behavior is similar for all the walls, with an
higher pick value for those with SCC fiber reinforced plaster; even the ductility remaining capacity is
very similar for all the samples.

200
Mortar Injection + plastic fibers reinforced SCC

Mortar injection + UHTSS
Mortar injection + basal fiber sheets
Mortar injection

150

ShearLoad T (kN)
g

i G SR I 9 11 33 A8 I3 19 0 B ™ 27 ™ 3 3 35 37 ¥ M
Horizontal relative displacement (mm)
Fig. 9: Shear load vs. horizontal displacement of all the wall specimens under shear-compression test.

It is also noteworthy to focus the attention on the behavior shown by the samples without plaster, just
injected (Fig. 10): the first elastic behavior is similar, the average value of elastic pick is 70 KN; while
the test on sample T1 has been interrupted because of technical problem of the testing machine, T2
and T3 samples show, anyway, a good range of ductility; even for T1 sample it is possible to guess a
good ductility capacity.
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Fig. 10: Shear-compression test results for the injected wall specimens.

A not secondary behavior of this first set of tests regards the capability of adherence between the old
masonry and the new reinforcing plaster; as it is shown by the photograph below. The plaster with net
incorporated (either basalt, or steel) has shown progressively detach from the masonry during the test,
with a complete spalling of the entire side of the plaster at the end of the test (Fig. 11); this behavior
may be also responsible of the lower pick values of the shear load T (Fig. 9, red and green curves). A
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very interesting and promising result is due to the samples with reinforcing skin made of fiber
reinforced SCC: the skin did not detached from the masonry, resisting in a unique ensemble with the
internal wall specimens till the end of the tests (Fig. 12 and Fig. 13).

The graph of Fig. 13, showing not complete test for F2 sample, for technical reason of the testing
apparatus, is shown a good agreement of F1 and F3, in term of maximum shear versus displacement,
with the results reported in Fig. 9.

Fig. 12: Typical shear crack pattern on the external reinforcing SCC (left) and view of the specimen after test, with
the fiber reinforced SCC plaster not debonded from the internal masonry core (right).
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Fig. 13: Shear-compression test results for wall specimens reinforced with fiber reinforced plaster: specimen and
thickness of the plaster layer (left) and shear vs. displacement graph (right).

3. Conclusions

The paper underline, by briefly recalling some significant step, how the awareness that the
responsibility of saving the historic patrimony may be at the best achieved with common agreement
between the two main point of view, structural safety ad historical conservation, both able to give his
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knowledge as service to the other requests. With this awareness, the today debate is now reopening
studies and researches that have been, in some way, forgotten, for years. The renewed attention to
the use of the possibility, how and when, to increment the resistance capacity of masonry elements,
mostly with traditional more performant materials, need to be better pursued.

The times of misleading debate on negative use of cement based mortar, as well as on the inutility, or
even wrong use, of analysis model on the first range of possible elastic behavior of a masonry wall,
provided in parallel experimental test, are today responsible on a diffuse range of proposals very far
from conservation criterions, sometime not well justified, overestimated from the safety point of view
and, not least, unnecessary expensive rehabilitation costs.
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Abstract

Physical factors (noise, vibration, electromagnetic fields, ionized radiation etc.) may cause significant
negative influence both to environment and to the health of population. It is shown that combined
impact of different physical factors may cause different effect of impact to the man's organism and to
environment. Damaging impact may be summated, attenuated or amplified. Thus, during of estimation
of impact of different physical factors to the health of population it is necessary to take into
consideration the impact of different physical factors.

Methods and approaches of estimation of physical factors combined impact to the health of population
and to environment are described. Analysis and examples of approaches to estimation of physical
pollutions influence to the human's health in Samara Region of Russian Federation are considered.
New methods of estimation of combined impact of physical factors to the functional state of man are
suggested. Results of research of combined impact of physical factors are allowing to make the
following general conclusions: complex impact of physical factors to the man's health and to
environment in conditions of urban territories may significantly amplify the negative effect.

Keywords: Physical factors, urban territory, estimation, impact

1. Introduction

In conditions of urban territories the impact of negative factors to environment and to population is
constantly increasing. Among of these factors are physical pollutions: electromagnetic fields,
ionization, radon, noise, vibration, infrasound etc.

Electromagnetic fields may cause significant negative influence to the human's health [4-7]. The
negative effect of impact of electromagnetic radiation to the humans depends upon the power and the
frequency of the radiation. For low-frequency radiation (radio waves to visible light) the best-
understood effects are those due to radiation power alone, acting through the effect of simple heating
when the radiation is absorbed by the cell. For these thermal effects, the frequency of the radiation is
important only as it affects radiation penetration into the organism (for example microwaves penetrate
better than infrared). Initially, it was believed that low frequency fields that were too weak to cause
significant heating could not possibly have any biological effect.

lonization may cause significant negative impact and cancer illness. Impact of ionization radiation may
cause not only damage fif life activity of separate organs and systems, but also of human organism in
total.

Noise level is increasing together with the cities growth. More than 60% of population of large cities is
living in exceeding noise conditions [1-3, 7-9]. Damaging influence of intensive noise to the human's
health is not restricted only by impact to ears. It is known, that noise is affecting to the human's central
and vegetative nervous systems, influencing to the human's psychological condition etc. The most
serious problems are caused by low frequency acoustic affection.
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Vibration may cause impact to the different urban areas (environmental, industrial, domestic) [1]. It is
difficult to find in modern town the place where vibration is completely absent. Vibration in urban areas
may cause serious negative problems up to the buildings and construction breakdown and inhabitants
decease. Vibration and structural noise may cause decrease the operational characteristic, durability,
reliability of different kind of power plant and industrial equipment. Among of the negative sequences
are destruction of parts and units of machines and equipment, pipelines, junctions of aggregates etc.
Industrial vibration leads to workers disease, fatigue breakdown of pipeline and apparatus junction,
disturbance of sealing airproof, decreasing of machine operating characteristics, etc.

These and many other examples are proving that physical factors may cause significant negative
influence to the health of population and to environment.

To be able to take the required measures for physical pollutions reduction it is necessary to develop
approaches and methods of estimation of physical pollutions impact [6, 7].

This paper is devoted to study and to development of methods and approaches of estimation of
physical factors negative impact to the health of population and to environment in conditions of urban
territories.

2. Essence and main principles of ecological monitoring

Objects of ecological monitoring usually are natural, anthropogenic or natural- anthropogenic systems.
Ecological monitoring is not only passive statement of facts, but also modeling and forecasting of the
processes.

Main purposes of ecological monitoring are:

- Current accounting of variations of environment and preventing of deterioration of quality of
environment;

- Forecasting of variations of environment and connected with it ecological sequences.

Ecological monitoring must include different levels:

- Global (biosphere) monitoring on the basis of international collaboration;

- National monitoring arranging in frameworks of one state;

- Regional monitoring arranging in frameworks of different regions of one state;

- Local monitoring in towns, districts or exactly in enterprises.

Among of the main principles of ecological monitoring of physical pollutions it is possible to emphasize
the following:

- Identification of sources of physical pollutions of urban territories and of degree of it potential
ecological danger;

- The most dangerous zones of urban territories from the point of impact of physical pollutions;

- Measurements of physical pollutions in conditions of urban territories;

- Processing of experimental data, issue of conclusions;

- Mathematic and calculative modeling of propagation and estimation of physical pollutions in
conditions of urban territories;

- Development of physical pollutions mapping in conditions of urban territories;

- Development of measures of reduction of physical pollutions in the most dangerous zones of urban
territories.

3. Principles of estimation of combined impact of physical factors to the health of
population

During estimation of impact of different physical factors to the health of population it is necessary to
take into consideration the impact of different physical factors in combination with chemical factors.
Such kind of impact is considered as combined.

Existing and usual method of estimation of the impact of different physical factors do not consider the
mutual influence of different physical factors.

In the real conditions different damaging environmental factors are impacting to the biological objects.
Impact of complex of different factors to the organism is interdependent and in significant degree is
complicating the reaction of organism.

For the adequate estimation of the effects of negative impact of damaging factors of environment it is
necessary to carry out analysis and account of different situations of impact of different combinations
of factors.

Depending to the quantitative estimation of effects during the impact of several factors it is possible to
determine (Fig. 1):

- additive impact, when the effect of exposure is determined by the sum of effects of isolated factors
influencing to the organism;

- synergetic (potential) impact, when the effect of impact of different factors is more than additive
effect (disproportional amplification of impact is observed);

- antagonistic impact, if the effect of impact of combination of different factors is less than additive
impact (attenuation of effects is observed).
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Antagonistic Additive Synergetic

impact impact impact
(attenuation of summation amplification
effect of effect of summation
summation) n+n=2n effect
n+n<2n n+n>2n

Figure 1. Peculiarities of different effects during the impact to the organism of several factors of
various nature

Thus, combined impact of different factors may cause different effect of impact to the man's organism.
Damaging impact may be summated, attenuated or amplified (Fig. 1), as well as may cause variation
of character of influence (e.g., display of carcinogenic effects) [6, 7, 9].

Organism's reaction to the impact of complex of factors depends to it combination and the level.
During single impact the additive effect is observed for the substances of narcotic action, irritating
gases etc.

One of the reasons of synergism is inhibition by one substance of the processes of biotransformation
or metabolism of the other substance. For example, amplification of negative impact has been
observed during combined impact of some pairs of phosphorus organic products.

Antagonism may occur during mutual impact of similar damaging substances to the mechanism of
impact.

For the practical purposes it is the most important the determination of damaging effect of complex of
factors causing synergetic impact exceeding of the sum of efficiency of impact of separate
components. It is necessary to consider during estimation of ecological risks connected with impact of
different combinations of chemical and physical factors to the man and to environment.

During estimation of ecological risks it is necessary consider the effect of summation (addition of
small quantities of different damaging substances). Such quantities of substances separately may do
not cause any problems for health of for ecosystem, but in sum it becomes dangerous due to the
mutual amplification of effects (synergetic impact).

It is important to note that summation principle it is possible also to use during calculation of complex
impact of polluting substances to the man, penetrating in man's organism with air, water and food. For
the practice purposes it is admitted to consider that the sum of reduced to MPC (maximum permissible
concentration) of values of concentrations of polluting substances having summation of impact, should not
exceed value "one", that is:

C{/MPCy +C ,/MPC,+ ... +C ./ MPC, <1, (1)

where Ci, C, ... Cn - the values of actual concentrations of polluting substances; MPC 4, MPC, ... MPC,
— are corresponding values of MPC of it substances.

It should be noted that such effects may be a sequence of combined impact of chemical substances,
physical factors, climate conditions, stress impact etc. For example, concentrations of nitrites harmless
for rabbits are coming dangerous for increased but also admissible level of ionizing radiation.

Thus, for provision of ecological safety of population of towns it is occurs keen necessity of provision
of complex estimation of impact of different factors of environment to the man and to ecosystems.
Much importance should be attached to study of combined impact of factors of different nature —
physical and chemical — to the man's organism [6].

4. Modern methods and approaches to monitoring of physical pollutions of urban
territories

Existing methods and approaches to monitoring of physical pollutions of urban territories are having
some disadvantages:

- Dependence of results of measurements from conditions of environment: meteorological conditions
(wind, temperature, humidity, pressure), dislocation of buildings and barriers, reflection from soil and
from the other surfaces etc.;

- Dependence of the distance of source of physical pollutions;

- Dependence of the final result of measurements from qualification of staff;

- Error effects of the other sources of physical pollutions;

- Significant workload of final processing of measurements results.

It is evident that long-term automated environmental monitoring allows to significantly increase
precision of measurements and the quality of physical factors measurements results processing [2-5].
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To achieve more detailed knowledge about physical factors it is necessary to collect more detailed
data which is difficult to structuralize and to analyze by using of traditional methods and systems of
monitoring. Due to GPRS (or ADSL) technologies and to Internet network presently it is possible to
carry out automated collection, storage and publication of physical factors measurements data in
network in a real time, and also to publish constantly updating maps of physical pollutions in
correspondence with measured levels of physical pollutions.

It is suggested to provide automated clock registration of data of results of measurements of levels of
physical pollutions and of the other corresponding parameters of environment and the possibility of
measurements without the presence of staff. Measurement system includes:

- One or more stations of monitoring (devices for measurements of physical pollutions, systems of
electro-feed etc.);

- Central module (processing, analysis and storage of data of measurements);

- Channel of transmission of data of measurements (GPRS/ADSL, Internet) etc.

All stations of monitoring are connected with central station in which processing, analysis and storage
of data of measurements is carried out.

Suggested methods and system of automated environmental monitoring of physical factors are having
a number of evident advantages.

5. Examples of monitoring of physical pollutions of urban territories

As examples of monitoring of physical pollutions of urban territories in Russia let us describe some
results of monitoring of electromagnetic fields and of noise of the living area of Togliatti city of Samara
region of Russia.

Measurements of electromagnetic fields were carried out for industrial frequency range (electrical part
E, kV/Im and magnetic part H, A/m of electromagnetic field strength) and for radio frequency range
(electrical part E, kV/m; magnetic part H, A/m of electromagnetic field strength and density of flow of
energy, mkW/smz). In total more than 250 measurements of electromagnetic fields were carried out.
Results of measurements of electromagnetic fields strength industrial frequency range in the territory
of Komsomolsky district are showing that the most values of electromagnetic fields strength were near
to electric power lines Exceeding of sanitary norms was determined for Esenin street situated near to
the Zhigulevsky hydro power station. For Central and Avtozavodsky districts the main problem is
impact of electromagnetic fields of radio frequency range near to the TV mast / towers. Exceeding of
sanitary norms were fixed for Mira street (Central district) and Sverdlov street (Avtozavodsky district).
For noise monitoring as object of study living territory of the Avtozavodsky, Central and Komsomolsky
districts of Togliatti city was selected near to the city streets with intensive transport movement. In total
over 150 points have been investigated. Measurements of noise levels in places of living territory of
Togliatti city adjoining to noise dangerous zones have been conducted in strict correspondence with
above mentioned requirements. Near to the Central and Komsomolsky districts of Togliatti city it is
situated a number of industrial enterprises united to so called "North Industrial Unit". Noise estimation
and monitoring of North Industrial Unit enterprises for further determination of sanitary zone have been
also carried out. Measurements have conducted in daytime in weekdays mainly in rush hours and
during the lunch-time; and in night time (since 23.00 till 7.00). The most significant excess of standard
equivalent noise levels have been observed for the following points. Komsomolsky district, night time:
point K-07, Matrosova Str., 60, the value of exceeding of normative requirements of equivalent noise
level is 8 dBA, maximal noise level - 6 dBA; point K-12, Yaroslavskaya Str., 11: the value of
exceeding of normative requirements of equivalent noise level is 5 dBA, maximal level - 8 dBA,; day
time: point K-10, Chaykina Str., 67, the value of exceeding of normative requirements of maximal
noise level is 9 dBA; point K-13, Yaroslavskaya Str., 61, the value of exceeding of normative
requirements of maximal noise level is 9 dBA. Central district, night time: point C-18, Lenina Str., 98,
the value of exceeding of normative requirements of equivalent noise level is 10 dBA, maximal noise
level - 5 dBA; point C-23, Mira Str., 60, the value of exceeding of hormative requirements of equivalent
noise level is 12 dBA, maximal noise level - 12 dBA; day time: point C-24, Mira Str., 114, the value of
exceeding of normative requirements of equivalent noise level is 4 dBA, maximal noise level - 3 dBA.
Avtozavodsky district, night time: point A-32, Dzerzhinskogo Str., the value of exceeding of normative
requirements of equivalent noise level is 8 dBA, maximal noise level - 3 dBA; day time: point A-04,
Topolinaya Str., 21, the value of exceeding of normative requirements of maximal noise level - 19
dBA.

By using of developed program provision maps of electromagnetic fields and of noise of urban territory
of Togliatti city were developed. Map of electromagnetic fields density of flow of energy of
Avtozavodsky district is shown in fig. 2, map of noise levels of the territory of Shluzovoy district is
shown in fig. 3. In green color values of equivalent sound level below 60 dBA, in yellow color — values
of equivalent sound level between 61 and 65 dBA, in red color - values of equivalent sound level more
than 65 dBA are shown.
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Figure 2. Map of electromagnetic fields density of flow of energy of Avtozavodsky district

6. Conclusions

Methods and approaches of estimation of physical factors negative impact to the health of population
and to environment are described. It was shown that complex impact of physical factors may amplify
or weaken the system response of organism. Method of continuous automated environmental
monitoring of physical factors is suggested. Evident advantages of method are shown.

Some results of monitoring of physical pollutions of urban territories in Russia are described on the
example of monitoring of electromagnetic fields and of noise of the living area of Togliatti city of
Samara region of Russia. Analysis of measurement results are showing that there are dangerous
zones of dwelling territory on electromagnetic fields and of noise negative impact.

In total, the results of work are allowing to forecast and to reduce negative impact of combination of
physical factors to the human's health and to environment more efficiently.
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Figure 3. Map of noise levels of the territory of Shluzovoy district
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Abstract

Human activity is connected with negative impact to environment. Maximal number of sources of
negative impact is located in industrial regions. Factors and existing methods of estimation of
ecological risks of urban territories are discussed. The main steps of complex estimation of ecological
risks are pointed out.

New approaches to estimation of ecological risks of urban territories are suggested allowing to
consider joint impact of physical and chemical pollutions and to determine the most problematic zones
of urban territories. Program provision have been developed allowing not only to store and systemize
the information about ecological risks but also to carry out correlation analysis of different data, to
modeling and to estimate ecological risks, to forecast pollutions of environment and to ecological
ranging of urban territories.

Results of approbation of new approaches to estimation of ecological risks on the example of the
territory of Togliatti city of Russia have been described.

Keywords: Ecological risk, urban territory, estimation, impact

1. Introduction

Human activity is connected with negative impact to environment. It is possible to point out many
factors as potential negative sources of environmental pollution. Maximal number of anthropogenic
sources of risks is situated in industrial regions including collection of industrial, domestic and
agriculture zones [1-3, 5, 8, 9].

Ecological risk may be considered as variation from generally admitted principles and norms of
relations of man, business subjects, society and state to surrounding environment and from the norms
of social relations between them.

For efficient reduction of ecological risk and for decision about possibility of reduction of negative
impact of different factors up to the certain limits it is necessary to carry out forecasting and estimation
of ecological risks.

Estimation of ecological risks — identification and estimation of probability of occurrence of events
having negative sequences for environmental state, health of population, activity of business subject
and caused by environmental pollution, disturbance of ecological requirements, emergency situations
of natural and anthropogenic reasons.

It is evident that man may be impacted by the negative influence not of one but of the several
pollutants, so it is necessary to develop approaches and program provision for estimation on
ecological risks.
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This paper is devoted to study and to development of new methods and approaches and program
provision for estimation on ecological risks in conditions of urban territories.

2. New approaches to estimation of ecological risks of urban territories

For the analysis of multi-factor researches it is important to select adequate mathematic-statistical
method of analysis and of generalization of experimental data. Traditional approach with using of
multi-factor dispersion analysis and of F-criterion of Fisher for estimation of importance of separate
factors and of their combination do not allows to decide the task of forecasting of functional state of
man (FSM) by using of values of parameters of external medium and of other factors, participating in it
forming. In this case researcher is having the necessity of using of a number of regressive models,
describing the interrelation of separate indicator of functional state of man with linear or non-linear
combination of factors of external environment (FEE):

yi =f(Xq, X2, ...... Xn), (1)

A number of such equations (in dependence of the number of used indicators of FSM) may be rather
high, and this makes difficult it practical usage. Moreover, in this case it is observed setting of
multidimensional (for totality of FSM) task of quantitative estimation of system response of man's
organism in negative conditions to several one-dimensional tasks. Such approach is not completely
adequate. The most logical is study of multidimensional system by multidimensional mathematical
methods.

During the study of functional state of man the main are statistical models of qualitative estimation of
system response of organism of man to factors of life activity.

It is necessary to use the methodology of decision of system tasks with consideration of the main
peculiarities of medical-biological information, which is an adequate mean of generalization and
structuring of medical information in applied medical-biological researches.

Statistical concept, including successive application of methods of factor, canonical, correlation,
cluster and component analysis is allowing to synthesize criteria and algorithms of making of decisions
during estimation of functional state of man in applied medical-biological researches. Criteria and
algorithms of estimation of functional state of man are allowing to carry out the estimation the degree
of effort of mechanisms of adaptation of organism to the factors of vital activity.

New approach of determination of integral indicator of functional state of man (FSM) in coincidence
with integral indicator of physical factor of environment (PFE) may be carried out on the basis of
interrelation of one-dimensional multi-parametric characteristic of system response of organism (Lsest)
and one-dimensional multi-parametric characteristic of external environment (Lg;). In this case Lgos=
Ls. On the basis of application of canonical correlation analysis it is determined that there is exist
close interrelation of totality of indicators of FSM with totality of parameters of external environment (p
=0.82; p < 0,05).

3. Development of program provision for estimation of ecological risks

New program provision for estimation of ecological risks have been developed by authors. It allows to
carry out complex estimation of risks and to carry out joint impact of main chemical and physical
factors to the human organism taking to account possible toxic effects. Program provision also allows
to carry out automatic processing and estimation of results of measurements of different physical and
chemical pollutions and to carry out calculations of integral values of impact of factors of different
nature.

Program, provision "Integrated monitoring of physical and chemical pollutions" (IMCF) [10] consists of
3 main blocks integrated with other modules of automated working place «Complex City Test»:

1. Informational block including:

- databases of physical; factors and chemical pollutants of environment of urban territories (air, water,
soil);

- informational-reference tables of values of maximal admissible concentrations and maximal
admissible levels of main chemical pollutants and of physical factors;

- lists of the main chemical toxicants and of physical pollutions of town;

- - lists of the main sources and factors of chemical and physical impact to the population;

- informational databases of medical statistics, databases of ecologically caused illnesses of citizen.

2. Program-analytical block, containing:

- module of automated processing of measurements results of different chemical and physical
impacts;

- module of ecological-toxicological estimation of measurements allowing to carry out estimation of
correspondence of measurements results to the sanitary-hygienic requirements;
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- module of integral estimation and analysis of combined impact of factors if different nature allowing
to carry out integral estimation of joint impact of physical and chemical factors to the human health,
calculation of ecological risks and integral values of physical and chemical pollutions of environment
taking to account indexes of toxic effects of synergetic impacts exceeding effects of summation.

3. Block of mapping of territory (GIS-mapping) containing:

- module of mapping of territory of town for the different pollutants and factors of physical impact;

- module of dynamic mapping of physical fields and of chemical pollutions of town;

- module of mapping of integral impact of limiting factors allowing to create maps according to results
of measurements and calculations of integral values of combined impact of factors of different nature,
dynamic maps of physical and chemical pollutions (maps of ecological risks, maps of combined impact
of factors).

Results of calculations in dependence of a number of values may be presented or as the table of
measurements or as the separate field of results displaced below the table of measurements.

Program allows to input into the database results of measurements of the following impacts: noise
(sound); infrasound; ultrasound; vibration; electromagnetic field, ionizing radiation; heat radiation;
chemical pollutants; main toxicants.

Automated functions of developed program provision:

- account of measurements of concentrations of chemical components for inhalation input
(atmosphere air);

- account of measurements of concentrations of chemical components for mouth input (water, food);

- account of measurements of levels of impact of physical factors;

- storage of data about maximal admissible concentrations of chemical substances and groups of
summation;

- account of data of sources of pollutants emission into atmosphere;

- modeling of pollutants dispersion in atmosphere air;

- calculation of ecological risk on the basis of calculated data of ground level concentration of
pollutants in atmosphere air during gas-air cmecn exhaust from single source;

- calculation of ecological risk on the basis of measurements of concentrations of chemical pollutants;
- calculation of ecological risk on the basis of measurements of levels of impact of physical pollutions;
- complex estimation of ecological risk of impact of chemical and physical factors during combined
impact;

- determination of probability of development of cancer illnesses.
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Figure 1. Two-dimensional (a) and three-dimensional (b) representation of results of estimation of
ecological risk by using of developed program provision.
Green color — normative value; yellow color — risk; red color — yrpo3sa

As the basis for mapping the graphical two-dimensional map of investigated territory is used.

Program provision allows to determine the most dangerous zones of urban territory from the point of
probability of develiopment of chronic illnesses from complex influence of chemical and physical
factors (figure 1).

Main modules of informational block of program provision "Main toxicants of environment and human
health" are shown in figure 2.

Thus, for provision of ecological safety of population of towns it is occurs keen necessity of provision
of complex estimation of impact of different factors of environment to the man and to ecosystems.
Much importance should be attached to study of combined impact of factors of different nature —
physical and chemical — to the man's organism [4-7, 9].

4. Approbation of new approaches and software for estimation of ecological risks in
conditions of urban territories

Authors have approbated developed program provision for the complex research and estimation of
ecological risk of Togliatti city. As main pollutants the following components were determined:
formaldehyde, dioxide of nitrogen, dioxide of sulfur, oxide of carbon, methane, acetone, sterol,
benzopyrene. Together with estimation of chemical pollution analysis of influence of following physical
factors was carried out: noise, vibration, ionizing radiations, electromagnetic fields of industrial and
radio frequency range, radon.

Using of automated system allowed to obtain the data of probabilistic development of different
illnesses in dependence of factors of impact (figure 3 a — chemical factors; b — physical factors) and
point out in a map of territory.
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Figure 2. Main modules of informational block of program provision "Main toxicants of environment
and human health"
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Figure 3. Example of calculation probabilistic development of different ilinesses in dependence of
factors of impact
a — acute inhalation impact of chemical substances;
© — probability of development of chronic ilinesses from noise impact

Developed program provision allowed to receive the data not only about probability of development of
different ilinesses from the main chemical and physical factors, but also to estimate it integral impact
taking to account synergism effects.

5. Conclusions

The results of research are showing that complex estimation of risks is a prospect approach for
efficient control of quality of environment and of estimation of ecological safety.

New approaches to estimation of ecological risks of urban territories are allowing to consider joint
impact of physical and chemical pollutions and to determine the most problematic zones of urban
territories.

Developed program provision is allowing to carry out not only separate, but also combined
estimation of ecological risks of territories and to efficiently forecast risks of ecologically caused
illnesses form complex impact of factors of different nature.

Results of approbation of new approaches to estimation of ecological risks and of program provision
on the example of the territory of Togliatti city of Russia are showing high efficiency of estimation of
ecological risks of urban territories.
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Abstract

Problem of waste management is coming one of the most important problems in all industrial
countries. Waste number is growing every year. Waste may cause complex negative impact to the
landscapes of territories, to biosphere and to the human health. Examples of waste negative impact
are considered. Methods and approaches of reduction of waste negative influence are analyzed.
Suggestion to improvement of existing waste management system in Russia are described. It is
shown that to decide the task of reduction of waste negative impact to the population and to
environment it is possible only by realization of complex approach including waste collection,
transportation, disposal, treatment, utilization, education, information of population etc.

Results of complex organization of waste management system in Samara region of Russia in
framework of cluster of secondary resources are considered.

Keywords: Waste management, urban territory, system, impact, reduction

1. Introduction

In conditions of modern urban territories it is possible to determine many factors causing negative
impact to environment and to human's health [2]. One of the main factors is waste negative impact [1,
3-7].

Problem of waste management is coming one of the most important problems in all industrial
countries. Waste number is growing every year. In Russian Federation annually more than 7 billion
tons of different kind of waste is forming, and only 7 billion tons of waste is using again after utilization.
Waste may cause complex negative impact to the landscapes of territories, to biosphere and to the
human health. Especially dangerous are toxic waste. The problem of it negative influence to the
human's health both in industry and in domestic conditions have become especially important for the
last years as due to the significant volumes of it as or the high toxicity [1]. For example, toxic waste of
chemical nature may cause different negative impact to the humans leading to the damage of
cardiovascular and respiratory systems, skin damage, toxicity poisoning and other negative
sequences.

Influence of toxic waste may cause significant negative impact to environment. For example,
atmosphere pollution by lubricating cooling liquids impact may occur not only in the process of it
exploitation, but also due to evaporation and combustion of lubricating oils. Used lubricating cooling
liquids may be considered as dangerous toxic wastes, utilization of which is very difficult [3, 7].

This paper is devoted to the problems of improvement and realization of waste management system
of urban territories.

2. Analysis of peculiarities of organization of waste management system in Russia
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In general existing system of waste management in Russia may be subdivided into the different
directions:

- waste collection, transportation, utilization;

- waste temporal storage;

- waste displacement in special sites;

- monitoring of waste management on the different stages;

- ecological education, organization of efficient system of teaching of specialists in the field of waste
management;

- enlightenment and upbringing of population in the field of waste management;

- improvement of legal and normative documentation in the field of waste management;

- development and implementation of methods and technical solutions for reduction of waste negative
impact;

- informational provision of waste management etc.

In fact waste management activity in Russia may be considered as a special cluster, the main purpose
of which is provision of efficient interaction of all variety of specialists which are deciding particular
questions. General purposes of cluster are:

- Integration of subjects of waste management and of secondary resources between clusters and
inside of clusters;

- Development of markets of secondary resources;

- Promotion of economics of knowledge in system «upbringing — education — science —production -
consumption».

Detailed purposes:

- Initiation of fundamental research of different stages of increased waste vital cycle and on topical
directions of resources saving;

- Creation of conditions of accelerated certification of waste with variation of status in system "waste —
secondary resource - product».

- Development of logistics of recycling;

- Determination of priorities of projects realization;

- Optimization of regional normative-legal base for reaching of strategic purpose «zero of waste».
Advantages of cluster alliances in the field of waste management are evident, and it is possible to
determine it as priority direction of further development and increasing of efficiency of activity of
enterprises of industry of waste treatment:

- supporting of creation and functioning of system of using of secondary resources;

- unification of resources on the basis of regional mechanisms for implementation of modern
technologies of waste treatment;

- development and implementation of informational-technical systems and it using in frameworks of
common informational space;

- joint training of staff of all levels;

- collaboration with foreign enterprises on exchange of advanced experience and new achievements.
In Samara region of Russia there is a special program "Improvement of system of industrial and
domestic waste management and forming of cluster of using of secondary resources on the territory of
Samara region”. Main purposes of the program are:

- creation of joint system of industrial and domestic waste management on the principles of
consolidation and unification of state structures with all the representative of professional society;

- finding of investments into economics of Samara region, creation of additional working places,
provision of ecologically safe keeping, treatment and liquidation of waste.

In Samara region of Russia investments are directed mainly for construction of sorting stations,
logistics organization, establishment of conditions for wastes temporary storage and treatment. In
more high technological level are arranged waste collection and temporary storage, new container
sites are created. Main task is separation of waste and re-using of resources. It allows reduce
negative impact to the environment, to reduce a number of polygons of waste disposal and a volume
of waste.

Regional and municipal legislative base of Samara region in the field of waste management is
continuously improving. In this case much importance is attached to the development of system of
waste management in the big towns of Samara region: Samara, Togliatti, Syzran, Zhigulevsk.

On the territory of city district Togliatti system of industrial and domestic waste collection,
transportation and utilization is arranged in the following way. Utilization of solid domestic waste and
large size garbage forming as result of vital activity of population of city district is financed by the city
budget.

Scheme of industrial and domestic waste utilization in Togliatti city is integrated too the cluster of
secondary resources of Samara region and includes such enterprises as "POVTOR" company, solid
waste treatment plant, "PLODAR" company etc.
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All the volume of solid domestic waste and large size garbage of Togliatti city is primarily delivered to
"POVTOR" company, where is sorting of waste is provided. Organic waste is treated by bio-thermal
composting method in solid waste treatment plant. The volumes of waste that it is not possible to
utilize and to treat are disposed in special polygons.

Existing system of utilization of solid domestic waste and large size garbage of Togliatti city allows to
provide efficient treatment of waste and to reduce a total volume of waste disposed at polygons up to
the value of 25 % form the total value of waste.

Implementation of system of a separate collection of waste is important and complex task requiring a
hard work on organization of ecological enlightenment and upbringing, motivation of inhabitants to
separate paper, glass, plastic in total waste volume.

It is also an interesting experience of work of association of Samara region "Waste management"
uniting as enterprises activity of which is connected with waste forming, disposal and utilization, as
educational institutions.

It is necessary to underline that in Samara region of Russia much importance is attached to ecological
education, enlightenment and upbringing, including also the field of waste management. Some
universities of Samara region are teaching the students to ecological specializations. Mass measures,
actions, exhibitions, competitions with active involving of population of region are carried out. For
example, in September 2013 in frameworks of international ecological congress ELPIT-2013 in
Samara was help international round table devoted to waste management problems with active
participation as of heads and of specialists of enterprises, as scientists and of public organizations and
citizens.

3. System of waste monitoring in Russia. General methods and approaches of
reduction of negative waste influencing.

In Russia there is a system of waste monitoring including observation, control and collection of
information at different levels:

- monitoring of impact to environment;

- monitoring of waste displacement etc.

Monitoring of environmental impact assessment provides for control of the following parameters:
object of control, methods of research, frequency of measurements, methods and equipment of
control, periodicity of measurements data processing and analysis, methods of estimation of
environmental impact assessment, methods of estimation of environmental damage. In result it is
necessary to implement the measures allowing to reduce the exceeding values of waste negative
impact and to arrange control measurements.

Monitoring of all parameters of observation, control and analysis is carried out is provided during all
the chain of waste treatment and disposal. Collected information is transmitted to the information-
analytical center and than to forecasting center where is modeling of possible events during negative
impact to environment is modeling.

The general methods and approaches of reduction of waste negative impact are including:

- collection and transportation of total mass of waste;

- waste separate sorting;

- waste treatment;

- waste utilization and secondary using;

- waste disposal.

Especially important is the task of toxic waste treatment. In Samara State Technical University new
method of utilization of oil containing waste is suggested including processes of atmosphere and
vacuum distillation with further oxidation. Such solution allows to return to production cycle of oil
distillation row materials in wastes of oil gas industry. It allows to significantly reduce negative impact
of oil gas sludge to environment.

4. Conclusions

It was shown that problem of waste management is especially important in Russia due to the negative
waste impact to environment and the human health and because of a large volume of waste that is not
utilized. Analysis of peculiarities of organization of waste management system, in Russia is proposed.
Existing system of waste monitoring in Russia is described including observation, control and
collection of information at different levels. Suggestions of improvement of existing waste
management system in Russia are considered. The general methods and approaches of reduction of
waste negative impact are submitted.

It is possible to conclude that the task of reduction of waste negative impact to the population and to
environment may be achieved efficiently only by realization of complex approach including waste
collection, transportation, disposal, treatment, utilization, education, information of population etc.
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Thus, only realization of complex approach allows to decide efficiently important and topic task of
reduction of negative waste influence to the man and to environment.
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Abstract

The archaeological area is increasingly seen as a place of connection with the space of the active,
cultural and civil life, towards the overcoming of the idea that archaeological sites are places situated
on a separate dimension , which is unrelated to everyday life.

This tension obviously implies the need for special attention paid to the problems of preservation and
protection, but it opens up the fields of action and research to a growing awareness and management
of the communicative possibilities and of the opportunities to spread knowledge through physical and
direct experience of the site.

This process is widely evident in all those cases in which fragments of architecture, frequently
discovered by chance in stratified cities, interpose themselves within urban routes, public and also
private spaces, providing the opportunity for the construction of an awareness of the history of the
places even for a distracted citizen, who is not driven by a particular intention of knowledge and of
realization of the idea of widespread museum.

But this is also found in the increasing attention paid to the possible, even if temporary, exhibits,
achievable within the sites , which allow the general public to a more intense use, and the scholars to
an even more depth one, thanks to the use of technologies and techniques, which are less and less
invasive in terms of materiality, but more and more effective.

Keywords: memory space, urban life, widespread museum, communication, stratified cities

1. Relationship with the urban context

The problem of archaeological sites located in urban areas allows us to verify the path taken by
museum design over the last hundred years in the direction of overcoming an idealistic conception of
the cultural legacy as well as in the direction of a progressive reduction of the distance between what
is the object of musealization and the daily lives of its users. How this process has been able to
sustain the design research of the museum and its setup is the subject of extensive and numerous
treatises, reflecting, in the materiality of the spatial structure and manner of presentation, the instances
underlying the evolving of the ways of cultural fruition and the broadening of the target audience of
museums and exhibitions. In practices related to museums this has resulted in the passage from a
contemplative dimension, drawn from the flow of everyday life, of cultural fruition to a greater tension
to participation and understanding of the meanings attached to the objects displayed. The architecture
of the museum has abandoned its traditional aspiration to being a temple, in favor of the vocation to
be a place of communication which is particularly meaningful in contemporary social life. Similarly, the
techniques and the exhibiting methods have been refined to facilitate the exploitation of documents
and in bringing them to different users, for all ages and interests. The concept of cultural legacy itself
has undergone a process of extension beyond the concept of excellence and masterpiece, has
included examples of material and immaterial culture capable of returning the complexity of human life
and thought in a given time or in a given context. As a corollary of the renewed concept of cultural
legacy, a lot of importance can be returned to the context of source and documents and works, as
opposed to the process of extrapolation from the target issue and favoring instead the reading of ties
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with the physical and cultural environment of belonging, as well as the theory on the idea of
widespread museums has deeply investigated.

The area of urban archaeological sites offers the opportunity to read this passage from a situation of
exclusivity to inclusivity in the relationship between the site and the context and between the site and
the user. Work on sites and fragments found underneath, within, in between the gaps among other
existing buildings and layered over them offer the opportunity to make some observations on the
relationship between integration and mutual enrichment between architectural design and construction
and archaeology. This framework also emphasizes the importance that the spaces of connection
between the archaeological sites and the active city, as well as from one site to another have: in fact
these are the sites of a link not only physical, but also conceptual, between the values of which the
remains are carriers, and contemporaneousness.

This discussion does not want to get into the substance of the arrangements for the restoration of
archaeological sites, but in the way it deals with the problem of their exploitation and the way it treats
the relationship that they weave together with surrounding spaces, in which the vision of the findings
dissolves in the most diverse and daily functions.

As in every other dimension linked to the problem of musealization, even that of archaeological sites is
struggling between instances of conservation and those of communication, both essential, but in
hindsight, in conflict with each other. Paradoxically speaking, from the point of view of conservation,
once a site is found, after having studied and drawn the most scientific information, the best assurance
of its preservation may just be given by its backfilling.

But this would go against one of the purposes underlying the archaeological interest, which is to enrich
the lives of present and future generations with the historical, cultural, aesthetic values substantiated
in those remains. Communicating those values, enhancing the sites, and deciding how to treat the
problem of their connection with the context is no longer just a problem of conservation, but rather of
design, which writes the archaeological site fully into the flow of transformation processes of the
contemporary city.

Traditionally, the archaeological site was drawn from this flow, protected and isolated from the
environment, even physically, by a wide margin of green area, legacy of a romantic view of the ruins
and a symbol of a sort of transition necessary to be able to reach the ruins themselves, from a prosaic
and mundane dimension to an “other” dimension, lofty and extrapolated from everyday life.

Fig. 1: Hans Hollein, Michaelerplatz Archaologiefield, Wien, 1991-1992
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This forcing the archaeological site into an enclave conflicts with the implicit vocation of urban
archaeology to highlight the processes of stratification experienced by historic cities where it is not
possible to extract and crystallize the contribution of a given epoch from those preceding and
following: almost all European cities clearly show how each building or street, or square has been
designed on the trail of pre-existing ones, using this as “project material”, in the concrete or conceptual
sense.

The permeability in the arrangement of the archaeological site can allow not only to marginalize the
remains and to promote the fruition, but to read the continuity between the various measures of
change between the built environment and the human stories that have generated the same action.

An example of maximum permeability, woven by the plan of the arrangement between the discovery
and the urban context, is given by the solution of Hans Hollein for the Michaelerplatz Archaologiefield
in Vienna, built between 1991 and 1992. The design of the pavement, of the minimum structures of
protection and viewing, summarizes in a contemporary feature the comparison between the signs and
sedimentation of the different historical periods experienced by the urban fragment, already the scene
of the encounter, as never in history emblematic of architecture, between the Looshaus and the
Baroque architecture of the Hofburg.

The permeability and integration between the site and the context must not, however, be seen as
coinciding with the lack of boundaries or transparency, which often becomes a commonplace in
architectural design solution for the protection of archaeological finds. Like the protective band of
green, the frequent use of the glass box at times seems obvious and predictable, where building an
architecture with its materiality mediates, protects, introduces, interprets or at times evokes, is a more
responsible and intentional act, although more risky. Action taken in 2001, always in Vienna, by
Christian Jabornegg and Andras Palffy for the redevelopment of the archaeological area underneath
the Judenplatz, with the rearrangement of the Holocaust Monument by the English artist Rachel
Whiteread, is an example of strong integration, but not so much visual, as conceptual. The Monument
is made up by a rectangular cement block, of approximately 10 meters by 7, almost 4 meters high,
consisting of walls of books, objects not normally present in the urban space, a symbol of the stories
of the men involved in the tragic events, arranged so as to present the spines inward, thus
anonymous; on the base are the names of the places of extermination. The books cannot be read,
their decoding refers to a further deepening of the events of the story. The monument, highly site-
specific, is located above the remains of a medieval synagogue, which was destroyed in one of the
many persecutions suffered by the Jewish community, found in recent times. The path that leads to
the excavation, completely underground, starts in the arrangement of the pedestrian area where the
monument is located and leads within the Mizrachi Haus, where a branch of the Jewish Museum is set
up, focused on the life of the Jewish community in the Middle Ages. In this embodiment, both the
urban development and the draft of the Monument, and the museum set up and enhancement of the
archaeological site flow into the next, materially reflecting the connection among the various
interrelated historical events.

= 1

Fig. 2: Christian Jabornegg & Andras Palffy, with Rachel Whiteread, Judenplatz Museum, Wien, 2001. View of the
model.
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Fig. 3: Christian Jabornegg & Andras Palffy, with Rachel Whiteread, Judenplatz Museum, Wien, 2001. Room whit
the remains of the sinagogue.
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Fig. 4: Christian Jabornegg & Andras Palffy, with Rachel Whiteread, Judenplatz Museum, Wien, 2001. The
square with the monument.
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2. Hybrid spaces

One area of special importance is given by those hybrid archaeological spaces, oftentimes found
casually in the layered cities, where the action of valorization and protection of the site joins easily with
projects of places entrusted for the most various functions. These cases constitute realization
examples of that ideal of widespread museum that aims at connecting the object of the musealization
action with its context of belonging: in these cases the works, the sites, the artefacts, to meet the
visitors, who carry out their normal daily activities, showing with evidence their presence, and with that
aura of fascination that are capable of exercising, the density of the historical layering of the city where
they live and work. The city of Naples continuously offers these occasions of similar interventions,
exactly for the thousand year layering on top of the same track: the building of the Line 1 of the
Underground railway, about to be completed, took on an important occasion to verify this phenomenon
and to test, through various media, different solutions to the fruitful living between instances of
efficiency of a contemporary infrastructure and valorization of the identity and wealth of a city full of
history.

The excavation works necessary for the building of the Metro have unearthed a huge amount of
artifacts, ranging in time from the prehistoric period to the Spanish domination. While this has caused
a huge slowdown in the advancement of the works, on the other hand it has provided an important
opportunity not only for the advancement of archaeological studies on the city, but also for the work of
the designers involved that had to deal with the need to adapt the design solutions to the needs
dictated by the finds.

The quantity and quality of the finds was such as to suggest the creation of Neapolis Station, an
exhibition space open access that lies along the railway museum and in fact falls below the National
Archaeological Museum, of which it forms a part. This showroom is not particularly significant for the
display solutions, but rather for being a museum out of its traditional isolation to meet the potential
visitors, carrying out the same working approach to the citizen by culture which is at the basis of the
general idea underlying the project of the Art Stations by Achille Bonito Oliva, a museum where you
find yourself immediately immersed, while tending to your own daily tasks.

Fig. 5: Oscar Tusquets Blanca, Toledo Station, Line 1 of the Metro, Naples, 2012.

102



If the Neapolis Station brings together small artifacts, sculptural works and utensils, the architectural
finds fall into the contemporary project of the stations where they have been found, becoming for
instance a key of clear indication of the descending into the various historical and physical layers of
the city, like in the Toledo Station, by Oscar Tusquets Blanca, where the wall fragments of the
Aragonese epoch talk equally with the materials of the architectural project and the contemporary
works of art, like the mosaics by William Kentridge or the “Galleria del mare” [Gallery of the sea] by
Bob Wilson.

The 1st century temple A.D. found in the area of the Duomo Station becomes the focus of the Fuksas
project, visible from outside through a clear cover that can be visited from the inside, along with the
other archaeological remains found.

In these projects, the archaeological remains become the protagonists of the architectural projects,
together with the works of the contemporary art, combining past and present, but also combining
functional and efficient response to the infrastructural needs of the city of the present day with the
opportunity to enrich the culture and beauty of everyday life, and not just on special occasions, in line
with the most current meaning of the sense of the action of a museum.

This combination of factors ultimately becomes the qualifying factor of the urban invested by each
intervention, finally overcoming the enclave status as alluded to earlier.

The most important intervention playing for the urban impact is the one designed by Alvaro Siza with
Eduardo Souto de Moura for the area of Piazza Municipio, where a significant and extensive
archaeological area has highlighted the port areas of antiquity.

Due to the layout of this area, which will remain largely in the open, even if it includes within it a
museum of some vessels found in situ, it will be possible to read the transformations from the
coastline bringing together the archaeological site with the built landscape, from various ages, with the
natural one, something precluded to the underground arrangements.

Fig. 6: Alvaro Siza and Eduardo Souto de Moura, Municipio Square Station, 2000, work in progress, view of the
model.

3. Exhibit and space experience

These actions show how extensively archaeology can fuel and substantiate the architectural design,
which is forced to evolve with the progress of the excavations and hone its ability to interpret the site
and restablish a connection with the context. As mentioned earlier, every action of interpretation and
exploitation becomes an act of design that exceeds the size of the conservative direction of greater
bond with the contemporary project.
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The architectural design can work depending on the strengthening of its ability for fruition and reading
of the archaeological site, acting on its fringes, beside and around it, mediating the relationship with
the environment. But it can also act on the inside, with minimally invasive tools on the material plane
as effective in terms of the effects obtained. All types of communication support which can be placed
inside of an archaeological site, such as plastic panels, showcases containing smaller artifacts and
furnishings, can increase understanding of the values of the sites that you visit. They can become
tools for reading the spatial and architectural values of the site, not only for the scientific depth and
reliability of the information contained or supported, but for project control and compositional sensitivity
at the base of the way they are designed: for example, lining-out can complete the reading of partial
remains or allow to read the position of interventions in different times with a much higher efficiency
than that of site plans and engineering drawings placed on the side of the ruins, since the spatial
allusion allows to immediately build the distribution and dimensions of the architectural space. A very
difficult field of intervention, which can be only mentioned here, is that of protection covers, which can
assist the primary function of a cultured interpretation and reconstruction role of environmental effects.
Similarly the use of ghost structures may return, for instance, the idea of the complexity of the
raumplan of the Domus, typically mortified in the common perception of only layout reading. Therefore
inserting of showcases containing furnishings or projections aimed at rebuilding the treatment of the
walls tend to mend relations among the space, decoration and furnishings which were made either by
time or mutilated by previous conservation interventions and museums that separated the space from
the furniture, frescoes and even decorated mosaic floors.

Fig. 6: Design of a temporary exhibition in the House of the Tragic Poet in Pompei. Thesis of L.Celli, Corso di
Laurea Magistrale in Architettura, Arredamento e Progetto, Universita degli Studi di Napoli “Federico II”.
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The use of multimediality and virtuality is rightly seen as an opportunity of huge interest for
communicating archaeology, precisely due to the possibility these tools offer to return to the spaces of
the past their entirety and completeness through decorations, furnishings, lost colours. Oftentimes
however, these reconstructions bring back an image which, although an interpretation, draws the
space represented by the flow of transformations, freezing it in a predetermined time. The resulting
image is often deprived of many of the qualities that belong to the physical space. The potential of
multimediality are huge in helping us see what is not visible, such as what has gone destroyed or what
has been backfilled, or even operate network connections between sites and museum contexts among
which there are significant cultural and historical ties. Of course the use of the touch screen, is very
advantageous as with the use of a plain app that each and every one of us can download on our
phone, allowing us to intensify and widen the information related to visiting the archaeological site.
However, | believe it is important to reflect on whether the communication tools offered by augmented
reality are seen as useful aids in intensifying the experience of archaeological sites, carefully avoiding
the risk of replacing it. The physical and sensory experience of the site is essential despite the
success that many exhibitions collect that make use of more sophisticated tools of modern technology:
being in front of a screen, although we believe to manipulate and guide the exploration of the images
being offered, is absolutely not as meaningful as being inside. Often these exhibitions are independent
from the actual site, far from it, as well as alien to the involvement of other kinds of materials. As such
they belong more to the operations connected to on line museums than those actions aimed at
valorising the actual sites. Even when making use of technologies that bring together the body
gestures with the images projected on the screen, borrowing systems widely used by the world of
videogames, as in the case of the recent exhibition in the Palazzo Te at Mantova, “Order and light. A
virtual tour in the evolution of interior spaces in the history of Greek architecture up to the
Renaissance”, not all too convincing however is the discounting of the subject of the study to pure
image, its stripping of all those meanings linked to the sensorial experience, the tactile dimension, the
opportunity to read the relationship with the context and landscape, and, last but not least, the
possibility of measuring the space to the bodily dimension, that's to say all those aspects intrinsically
connected to the actual architectural space. The importance of the physical experience remains
essential in my opinion, the role of the design and construction of a museum may be of great weight in
the effectiveness and intensity of the experience of this reality, whose value also lies in the fact that it
has “materially” come to us. The massive and above all unique appeal to virtuality moves in the
direction of spectacularization and discounting to pure image of the architectural heritage and may for
that matter proceed towards distancing this from the actual and cultural life, in the opposite direction of
the work accomplished by modern museums.
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Abstract

This paper concerns the restoration of the castle of Ventimiglia family in Castelbuono; the initial part,
come from the medieval period (XIVth century), underwent considerable transformations in the XVth
century by Giovanni Ventimiglia, Count of Geraci. He transformed the old castle, which is primarily
defensive, in their own home and restored the chapel dedicated to S. Anna, then reconfigured in 1683.
Since the XIXth century the castle had a progressive deterioration and in 1920 it was purchased by
the Municipality of Castelbuono. The postwar years were characterized of a further deterioration of the
castle; it was remedied with partial actions since 1978. These interventions have been coordinated by
the State Department for environment and historical buildings and by the architect Rodolfo Santoro.

A significant intervention involved the consolidation of the foundations through the creation of micro
poles and execution of archaeological excavations. Then, using a research agreement with the
University of Palermo, the surveys, structural and geotechnical investigations were completed. In 1994
the opportunity of draw up a plan gave it a designation for exhibitions and conferences.

The works of monumental restoration, aimed mainly at the Palatium, concerned:

- The static restoration through the consolidation of the foundations, the walls, floors and roofs;

- The architectural restoration;

- The reuse of the complex with the outfitting of the interiors.

Keywords: architectural restoration, architectural history, construction techniques.

1. The castle over the centuries

The castle of Castelbuono enjoys an elevated position on top of the hill called San Pietro, at the foot of
which lies the town. On the basis of archival sources its foundation, by count Francesco | Ventimiglia,
dates back to 1317, as demonstrated by a document with which the bishop of Patti grants in exchange
for the count the hill of San Pietro belonging to the Church in exchange for a certain area of land in the
territory of Castelbuono [1].

Its construction, according to tradition, was linked to the desire of the noble Ventimiglia's family to
adopt a feudal residence alternative than that of the highest and cold Geraci, capital of the feudal state
[2]. More recent studies [3], however, have reduced the residential role of the castle, also in view of
the existence of other dwellings owned by the Ventimiglia's (as the Domus Magna of Cefalu), rather
than tying the construction of the building to the role of homeland defense. The castle, in fact, due to
its strategic location, not only was a safe protection and a refuge for the population of the neighboring
houses, but closed the access road to the Madonie.

Between 1454 and 1456 Giovanni Ventimiglia did perform works likely to make the castle more
comfortable and suitable for residential functions and in the same year moved from the chapel of the
castle of Geraci, where he had previously kept, the skull of St. Anna, that become subsequently the
patron of Castelbuono. Probably this date can be traced back the first reconfiguration of the chapel,
presumably dating from the early XIVth century.
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In the XVIIth century further processes were performed, which gave the castle its final form. In
particular, in 1683, Francesco Rodrigo Ventimiglia did reconfigure the old chapel which at that time
was fully covered with a magnificent decoration in stucco, by brothers Giuseppe and Giacomo
Serpotta. At the same time can be traced restructuring of many interiors and the realization of the
internal staircase to the court, to replace the old medieval scale, traces of which can be detected in the
presence of two pointed arch doorways currently bricked, and which thresholds do not coincide with
the landings of the staircase. Were opened large balconies on the northern elevation of the building
and was made the painted wooden ceiling that covers the main hall of the castle. Finally, in the inner
court was built a theater later transformed.

The castle remained in use throughout the 1700s and early 1800s, receiving some damages from the
earthquakes of 1818, 1819 and 1823, which caused the collapse of some of the battlements and
roofs, initiating the process of degradation of the product.

The northern slope of the hill on which the castle stands has been subject to landslides which resulted
in years of instability phenomena, together with the seismic events. In particular, the earthquakes of
1693 (Val di Noto), 1818, 1819, 1823 (with an epicenter between Cefalu and Pollina) produced many
damages.

Purchased in 1920 by the town of Castelbuono was subject to a first restoration and was allocated a
school inside the castle. In the 70's were made partial actions: the town restored the "great room" and
the tower of the south- east, while the Superintendent of Monuments intervened in the roofs and in the
chapel of St. Anna.

A global project for the restoration of the castle was drafted in 1980 by the architect Rodolfo Santoro,
whose works were concerned essentially the realization of some archaeological essays and
restoration of the static foundations through the injection of micropoles depth of 15 m along the north
and west sides. In fact, the castle had a large crack pattern that affected most of the exterior and
interior walls. The wall of the west elevation was characterized by a high spin that had required the
construction of buttresses. The vaults had diffuse small lesions and the wooden decks were
characterized by significant depressions. Having to complete the interventions of consolidation was
drafted a comprehensive restoration in 1994, extended to these structures, drawn up by the
aforementioned architect Santoro.

During the course of the works, carried out between 1996 and 1999, it was necessary to prepare a
variation to the original project. In particular, in April 1996, during the leveling of the cordoned ramp to
the allocution of the premises intended for technical installations, were found some human skeletons
and architectural wrecks, causing the suspension of works , waiting to develop a special expertise to
start their continuation. In May of the same year, during the tests for the assessment of the plans of
laying the foundations of the cellar floors called "formaggiere", came to light the great defensive
archers. Following this discovery the State Department for environment and historical buildings
annulled the creation of local technical services under the cordoned ramp and prescribed the
execution of essays with stratigraphically at the premises called "formaggiere". At that point, it required
the drafting of a new project that would address the above issues, that was approved in 1997.

2. The architectural configuration

The monumental complex consist in the Palatium (that represent the castle) and the surrounding area
defined by the wall circuit around that.

The layout of the castle consists of a quadrangular body with five square corner towers, four of which
are square and the fifth cylinder combined with the square tower of the north-east. The building is
spread over three floors above ground and a basement. Inside the castle there is a small open-air
courtyard with a staircase connecting the floors.

The construction is characterized by massive limestone walls on the ground floor with thicknesses
between 1,5 and 2 m. The load-bearing walls are made of quarzarenitic stone having different sizes
and different degrees of squaring bound with lime mortar. In some parts of the castle, the stonework is
made of large blocks of stone arranged in parallel horizontal rows, while in others it is characterized by
grossly blank and shapeless stone and has many fragments of stone and brick in the interstices. The
roofs of the rooms of the ground floor are made of real barrel vaults and cross vaults, made of stone
and lime mortar, while the first floor is covered mostly by wood floors, with the exception of a few
areas where remain vaults. The roofs are made of trusses and wooden beams.

Originally the castle consisted of a series of squares, and accessory units, enclosed by walls, which
the Arch of St. Anna opened towards the city, which was the main entrance to the castle.
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Fig. 2: Planimetry of the castle from the original project.

2.1 The great scarp accommodation

This is basically an extended sloping scarp on earth and rubble covering the artificial “Motta”. This in
ballast stones of varying size mixed with earth and well tamped has an extraordinary importance both
for the era in which it is supposed was made, both for its presumed functions (static and defensive)
and for its uniqueness in the almost feudal castles in Sicily. The hypothesis on the dating system of
the great scarp should be assumed to date back to the late XllIith century. The scarp should be dated
to a period that could coincide with the confiscation directed this feudal territory (1269-1282) because
only the royal “protomasters” knew and applied the scarp as other defensive devices introduced after
the trip to Sicily of Federico Il in the Holy Land (1230).

2.2 External sides

Currently there is a considerable stretch of the outer curtain wall stationed at the foot of the West great
scarp, but it is lined on the outside by a wall built behind in the '60s. The throw light on this part of the
wall was crucial for defining the outer perimeter of the castle and also for the dating of the curtain wall
itself estimated by the early XIVth century.

Until about thirty years ago, on the western side, was still visible a large portion of the upper surface of
the medieval scarp, later covered by natural vegetation. It was a wall of blocks of stones in various
sizes linked by residues of lime mortar covered at the top by a gray gradient that defined a smooth
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surface with constant incline. Before the restoring works the soil and vegetation had covered
everything. Weeding and the cut have returned the physical evidence of the old scarp.

Then was expected an excavation to 2 m depth where was accumulated by gravity the greatest
amount of land also carried by the wind over the centuries. Quantity that weighs statically on old wall,
especially when it soaks water due to the rains.

The accommodation on the northern scarp of a "public garden”, made a few decades ago, was a
solution that unfortunately was planted on a medieval defensive item valuable from the point of view of
history, then completely unknown to the medievalist culture. Walls, stairways, masonry benches were
constructed and trees were planted. The latter, of no value, grew up in the decades after finishing to
create a thick curtain of branches and foliage that completely hides from view the prospectus north of
the building of the castle, the statement that it is the least known.

The eastern side (especially at the corner of SE) is presumably the point of arrival of the oldest access
ramp, the one linked to the first implant of the castle dating from the late Xllith and early XIVth century.
The previous medieval configuration, however, was partially devastated by the earth and the masonry
of the following centuries.

On the southern side there is the most important entrance of the castle. Assuming that the current
curbs ramps are works from the XVth to the XVIIIthO century, these have shattered the previous
medieval arrangement referred to a planivolumetric trend of the palatial building that is completely
different from the current one.

3. The restoration of the castle

The interventions carried out between 1996 and 1998, were made on the basis of the draft prepared in
1994 by the architect Santoro, who was also director of the works [4].

They were mainly in reference to the so-called Palatium and consisted of:

- the static restoration of the building through the consolidation of the foundations, walls, vaults, floors
and roofs;

- the architectural restoration (cornices, pilasters, balustrades, exposed brickwork, plastering, fixtures,
etc.) that aims to restore figurative dignity to the building;

- the reuse of the complex through the layout of the building interiors for effective allocation of the new
functions.

The restorations of the artistic decorations (plasters, carved wood and painted murals) were instead
carried out between 1998 and 1999.

The actions planned, thanks to a research agreement signed with the University of Palermo, were
preceded by a campaign of surveys and investigations carried out by the consultants that were part of
the Department of Representation, the Department of Structural and Geotechnical Engineering and
the Department of Project and Building Construction, as well as the Institute of Archaeology, which
made the archaeological excavations.

Surveys “in situ” and laboratory tests were carried out in order to evaluate the chemical and
mechanical characteristics of the building and of the foundation soils, as well as endoscopic and
thermographic investigations.

These interventions have been inspired by conservation, reversibility and compatibility policies in
compliance with the applicable technical standards [5].

3.1 The static restoration

Structural interventions carried out on the castle were inspired by reversibility policies and
guaranteeing the minimal alteration of the original static behavior.

The static restoration of the building has involved the consolidation of the walls in elevation, of the
vaults, of the wooden floors and roofs.

The walls in elevation have been consolidated by injecting lime mortar in order to fill all the voids that
existed within the wall structure. As regards the toothings, were performed crossed perforations with
hot galvanized steel bars with improved adherence. To achieve a greater costraint between the walls,
and in particular to stabilize the northern outer facing, were arranged tie rods consist of both bars with
threaded ends, both strands in harmonic steel sheathed in graphite grease.
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Fig. 3: Detail of tie bars. Fig. 4: Detail of harmonic steel rods.

For the damaged vaults was performed the disposal of the upper pavement and emptying of the
material until the structural extrados of the vault; later was provided for the sealing of the lesions, the
insertion of the connectors and to the jet of a thin backvault thick 5 cm in concrete with non-shrink
additive, reinforced with mesh. Finally the whole thing was filled with a lightweight inert material
(expanded clay), reconstituting the screed and the floor.

Fig. 5-6: Interventions on the vaults.

In two specific cases, the advanced state of instability of the vaults involved the disposal and
subsequent reassembly:

-the cross vault that covered the vestry, for which it was decided, by mounting a special bending
wood, the disassembly of the upper part, the numbering of all segments shaped, and the subsequent
replacement;

- the cross brick vaults, that covered the landing of the middle floor, for whitch was carried out the
reconstruction.
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Fig. 7: Preparation of the cross vault ribs.

For wooden floors, was proceeded to the disposal of the flooring above and dismantling of the plateau
and the wooden structure in load-bearing beams. Then the main beams found in good condition were
relocated and it was decided to replace the deteriorated with new beams of the same size. The new
plank made of boards with a thickness of 4 cm was placed, above which was made a reinforced
concrete slab, after construction of a steel structure having the function of connection of the perimeter
walls, together with the above slab costrainted to the walls with dovetail joints, completing the work
with the screed and flooring.
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Fig. 8: Detail of the painted wooden ceiling. Fig. 9: Plan of the new wooden floors.

During the disposal of hedges have been avoided damages to the wooden trusses still in good
condition, presenting in remaking the original typology, paying particular attention to gutters and
downspoults, the first made of copper driving rainwater in to descendants in terracotta (catusi).
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Fig. 10: Example of a new truss inside the building.

A more substantial intervention covered the trusses that supported the roof of the chapel of St. Anna,
characterized by a particular provision of the lower metal chain, whose shape was diverted for the
presence of the vaulted ceiling plaster of the chapel, as evidenced in the figure 11, which is also the
organization of the curbs and the system of water collection.

PARTICCLART TaFRIATA  [1:20) L

Fig. 11: Section construction of the roof of St. Anna chapel.

A particular intervention was designed to cover the cylindrical tower in order to protect the excavation
within the tower itself. Coverage was initially conceived as a hipped roof with octagonal structure with

profiled iron and glass. Subsequently, the project completion has been amended with a single pitched
roof made of wood and glass.
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Fig. 12: The new coverage of the cylindrical tower.

3.2 The architectural restoration

The architectural restoration was conducted with the aim of respecting the historicity of the building,
allowing the reading of the castle as it stands the XVIIth century, when the artifact received his final
and most lasting configuration.

Was proceeded to the disposal of plaster of recent bill, which had concealed some rooms, highlighting
the original wall hangings and the loopholes, buffered ports, dials arches, yet guessed thanks to the
presence of the characteristic splays. The realization of the new plaster was performed proposing the
types of the original ones (earthenware, tufopesto), the composition of which has been developed
through specific laboratory analysis.

Were then consolidated the upper battlements of the walls drowned in the subsequent masonry
highlighting with appropriate scrapes.

Another intervention involved the divestment of most of the floors, some of which are of recent
construction, not congruent with the history of the building, using bricks and terracotta flagstones.

The realization of new partitions, in order to limit as much as possible the alteration of the original
distribution, only involved toilets.

For the realization of some elements, such as doors and windows, railings of the balconies and the
closing railings of the windows of the ground floor, as well as some works in stone (shelves balconies,
cornices, pilasters, bases) has been followed the principle of stylistic restoration, through the repetition
of elements executed in imitation of the original ones.

The restoration also covered operations on elements in wood, restoration of fresco paintings and
restoration of stucco elements.

Fig. 13: Intervention to restore a wooden floor.

113



3.3 The reuse of the complex

The reuse of the complex provides for the placement inside of the museum of Castelbuono, assigning
the castle to museological activities and conferences, functions that have been found to be compatible
with the reconfiguration, the number and capacity of indoor spaces that characterize the castle.

The principle that has guided this intervention was the enhancement of the building, while preserving
as much as possible its original configuration compatible with the new features provided.

In this sense, the intervention tried not to alter the distribution structure of the building, limiting the
construction of new masonry partitions to only necessary, for example, the creation of new toilets.

The general objective that was tried to achieve was to make the castle a point of reference for the
social and cultural life not only of the town of Castelbuono, but of the entire area of the Madonie,
placing it at the center of a series of museum and cultural activities, and conferences. In order to the
social use of the complex, moreover, was considered not only the Palatium itself, but also the area of
the outer court, that, especially in the summer, was the place chosen for the realization of outdoor
cultural events, such as plays and concerts .
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Abstract

The paper aims at discussing the advantages and challenges of the digitalization of the Cultural
Heritage. Within the application field, historical and cultural sites are recognized as keepers of
traditions and values, which run the risk of extinction due to the fast growing phenomenon of
globalization. This essay presents an overview of the strengths and weaknesses of the Building
Information Model (BIM) as a dynamic, graphic, and multidimensional platform for the management of
the tangible and intangible attributes of the Cultural Heritage and for the generation and dissemination
of culturally nuanced information related to materials, the state of conservation and the methods of
construction. This paper analyses BIM’s potencial when it is applied to new fields such as the Cultural
Heritage, its documentation, conservation and management. In addition, it disusses the connection of
BIM with the Geographic Information System (GIS) in a multi-scaled approach. The integrated use of
these Spatial Information Systems allows us to disclose and explore, new dimensions at an
architectural and territorial scale, such as the dimension of time (4D) and of the intangibility of the
Cultural Heritage. The integration of these Spatial Information Systems - GIS and BIM - would support
the documentation and conservation process. In addition, it would be able to communicate historical,
religious and cultural values to current and future generations. These values are intrinsically
connected to the Built Heritage. GIS and BIM can provide a platform for the creation of new meanings
stemming from the interaction of different users and stakeholders engaged in its preservation and
enhancement.

Keywords: Cultural Heritage, documentation, conservation, BIM , 3D content model.

1. Introduction

In the last few years, the acquisition and use of geo-referred data and 3D modelling have become a
growing field of interest in architecture and planning.

Currently, these processes are also being applied to the domain of Cultural Heritage.

Moreover, the current innovations in the Information Communication Technology (ICT) field, especially
as regards the uses of open and restricted data, have revolutionary consequences on many different
sectors of human activities and is also influencing the Cultural Heritage today.

In addition, open-sources and freeware solutions encourage any user to experiment and learn freely.
According to these consideration, it is interesting to explore the advantages and challenges brought
about by the so called ‘Digital Revolution’ for Heritage conservation and enhancement.

2. The challenges of the digitalization of the Cultural Heritage

The use of multimedia technology to integrate and enhance the presentation of complex data was
studied and conceptualized since the advent of advanced ways to visualize images and videos (P.
Faraday, A. G. Sutcliffe, 1997). Furthermore, the potential of the integration of 3D data with other
types of information was clearly set right from the beginning of Internet. Unfortunately, their use was
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delayed by the lack of a standard format for data and visualization. Nevertheless, virtual environments
enriched with textual information have been thoroughly studied in all their aspects, adding to virtual
navigation, the disposition and readability of the text (H. Sonnet et al. 2005; J. Jankowski et al. 2010),
and the usability of interaction paradigms (D. A. Bowman et al., 2003).

Large-scale digitization and information aggregation projects for the Cultural Heritage provide an
unprecedented wealth of knowledge. Technological advances with new and alternative
instrumentation and processing software allow for the creation of immensely detailed 2D or 3D
representations of material objects and audio-visual data which allow us to capture events of the
intangible Cultural Heritage. Indeed, the understanding of the Cultural Heritage comes from
comprehensive access to the diversity of phenomena and plurality of views, as well as from
understanding the context of information and the provenance of the knowledge of Cultural Heritage.
On one hand, large-scale information integration fosters comprehensive access. On the other hand, it
obscures context and provenance. Interpretation of data that is obvious in a local framework may
become ambiguous or incomprehensible taken out of context. In order to be able to offer a balanced
view, we have to face the problem of objectivity and reliability.

A possible solution to this issue would consist in: disclosing data, communicating procedures and
results, getting open solutions, enabling final results to be verified, establishing methods, enabling
anyone to be able to reproduce the project's procedures, updating databases and optimizing final
outcomes. By making data available and systems interoperable, such a methodology is capable of
improving these outcomes and, at the same time, guaranteeing the quality and reliability of the output.
Taking into account all previous considerations, potential perspectives may be studied as part of the
research on further methods and instruments, so as to guarantee the conservation of the Built
Heritage and the preservation and communication of “The spirit of the Site” (World Heritage
Convention, 1972), indicating all those cultural and traditional aspects characterizing the identity of a
monument and of a place.

An interesting field of research could be the in depth analysis of BIM’s potential, strictly connected to
the use of GIS applied to the Cultural Heritage, for its documentation, conservation, management and
promotion. An integrated use of both system would have some benefits. Firstly it would guarantee a
completed analysis, documentation and representation at both architectural and territorial scale.
Secondly the integrated use of these two instruments allows us to disclose and explore, new
dimensions, like the one related to time - temporal dimension (the so called 4D) - and the intangibility -
immaterial dimension - of the Cultural Heritage.

3D content model

M

Cultural Heritage

enhancement

Fig. 1: Features related to the digitalization of the Cultural Heritage.
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3. The Building Information Model (BIM) for the Cultural Heritage

Within the framework of the ‘Digital Revolution’ it is interesting to consider the great challenges offered
by Information and Communication Technologies (ICTs) in the documentation, conservation and
promotion processes of the Cultural Heritage. This is not just a matter of introducing new Information
Technologies (IT) systems (A. Osello, 2012). On the contrary it has much to do with new working
methods and allocation of roles developing better integration between the different disciplines to
manage and enhance the Built Heritage.

Digital modeling is an excellent tool for learning to visualize complex shapes and their interactions, a
skill that is of greater importance than simply tracing superficial information without a deeper structural
understanding. Currently, the digital instruments are playing a key role in the 3D modelling sector.
Moving from the 3D surface modelling of buildings and urban contexts to a semantic description 3D
model it is possible to improve the quality of information, increasing the efficacy of the documentation
and guarantying the efficiency of the management.

According to these consideration, the Building Information Model (BIM) system is moving from the
application in the Architecture, Engineering and Construction (AEC) sector to the development of the
application of new devices for the Built Heritage. With BIM technology an accurate virtual model of a
building can be digitally constructed containing any kind of information about the construction,
specification and detailed documentation of the features of each building. The system is composed of
a set of processes that can be applied to catalogue, record, manage, communicate and disclose
information. In other words, the BIM is a data rich object oriented, intelligent and parametric digital
representation that can also be used for the Built Heritage.

Indeed views and data can be extracted and analyzed by different users (A. Osello, 2012) in order to
generate information that can be used for diagnostics, planned preventative maintenance, restoration
project and promotion activities.

In addition BIM does not only represent an opportunity to transform the documentation from separate
models into 3D semantic models, but it is an extended methodology placing the focus on process
improvement, the optimization of documentation and efficient collaboration between different aspects
related to the Built Heritage (i.e. surveying, historical analysis, restoration project, economical
management, etc.).

Built Heritage Culture & Museums &
Traditions Collections

» from monuments » from folklife fc P from mc

Fig. 2: Possible BIM's application fields within the Cultural Heritage areas.
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3.1 BIM’s weakness
In writing about BIM, David M. Foxe points out that “the certainty and precision of the model are only
as powerful as the knowledge and accuracy that went into creating it.” This is certainly true, and a
primary concern with the use of this technology is the potential to confuse the accuracy of a model
with its precision.
Due to the nature of digital modeling, a very high degree of precision is possible -much higher than
can be readily measured in the field. Because of this, digitally modeled 3D elements appear to be
accurate, but in fact may not be. This is particularly true and evident in the historical buildings
characterized by asymmetry, irregular shapes, etc.
A second general shortcoming of BIM, especially in regard to recording historical structures, is the
inability of BIM to readily model non-planar surfaces. Another concern with the use of BIM is the digital
obsolescence (M. Hedstrom, 1998), a problem shared by all rapidly evolving electronic media. While
the digital model may be useful today, it will be worthless tomorrow without the means to read the file.
Beyond the above general limitations of BIM, there are also specific limitations to the use of BIM in
the field of the Cultural Heritage.
First and foremost, it is important to outline the interoperability issue. Indeed, only one member of the
recording team is usually a trained operator of the software. This is a problem because it greatly slows
the input of data. If more than one team member could use BIM, multiple aspects of the building could
be recorded simultaneously, either in a single, shared file or through the use of multiple files which
could be later combined.
Specific to Built
BIM’s weakness General BIM trait Heritage
application field

Confusion of precision and accuracy ®
Inability to quickly model uneven surfaces ®
Digital obsolescence ®
Too few trained software operators on project

Difficult to operate in inclement conditions

Difficult association of pure geometry to irregular objects

International Framework for Dictionary (IFD) not
exhaustive per the historical building domain

®EO

Fig. 3: Table of the BIM’s limitations.

3.2 BIM’s strengths

Beyond the obvious visual and spatial comprehension benefits of using a 3D model to describe and
exchange information, it is interesting to deepen the usefulness of some general characteristics of BIM
for the Built Heritage.

Firstly, the model itself serves as the single repository of all information and this attribute is useful for
its economy.

Secondly, the model is the only basis for all outputs that are internally consistent.

Thirdly, BIM can rapidly generate any 2D view (elevation, plan, section, perspective or axonometric
projection) and 3D view (internal, external, section, etc.) of the model that is desired. Finally, BIM can
export to compatible software for further manipulation and interpretation such as the creation of 3D
animations, demonstrations of construction sequencing, or any number of lighting, energy, or
materials analyses.
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Specific to Built
BIM’s strenghts General BIM trait Heritage
application field

Model is single repository of all information
Consistent basis for all output
Generate any 2D and 3D view

Model can be widely shared

NKKX

Consolidate collected data

Demands understanding of 3D structure

Walkthrough inspection for completeness

Simultaneous cross-check of measurements

Expand from isolated data

Interoperability instead of a documentation coming from
separate sources

3D manipulations to compare it to the building itself and
inspect it for accuracy and completeness

NHK KKK K

Fig. 4: Table of the BIM’s benefit.

Used as a tool for the exploration, recording, and analysis of a historic building, BIM serves as a
single, unified, and consistent repository for information on the dimensions, location, condition, and
any number of additional parameters on elements of the subject building as they are being discovered
or uncovered.

Additionally, the creation of a BIM model simultaneously allows and demands the user to understand
the elements comprising the totality of the actual building as its virtual simulacrum is assembled, piece
by piece. As eloquently expressed by John A. Burns, “there is no way to appreciate an existing,
working structure...like making a careful drawing of it.” This statement is even more true when the
construction of a fully articulated 3D model of a structure is undertaken. The model can be viewed in
any of a multitude of projections and sections, and subjected to 3D manipulation to compare it to the
building itself and inspect it for accuracy and completeness.

In addition, the BIM model allows for the simultaneous cross-checking of measurements across
multiple dimensions.

For example, measurements taken of interior rooms can be easily compared to measurements taken
from the exterior of the building, not one elevation at a time but as a volume. As John A. Burns has
noted, ‘“with the help of architectural and engineering documentation one can study a
building...without necessarily visiting it”. Constructing a detailed model of any sort is an excellent
means to understand a building. It is a methodology of visual and cognitive dissection, a protocol for
the careful examination of a building. John A. Burns writes in Recording Historic Structures, “quite
apart from whatever value measured drawings may have as a historical record, the process of
measuring and drawing careful records to scale is the most effective way to gain an understanding of
a building’s fabric.” This perceived value is noted elsewhere by Edward A. Chappell, who writes that
‘measuring a building encourages the recorder to recognize relationships among different parts” and
that “doing measured drawings of a building is the best way to discover some of its consequential
secrets.” A key to BIM system as an approach to studying and operating on Built Heritage is the
thorough understanding of the fabric and its parts, through a careful and detailed inspection and
recording of all elements that contribute to unveiling the features and the meanings (the “secrets” of
Edward A. Chappell) that they hold.
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3.3 0On-going development

BIM is more than just impressive renderings representation. It is the creation of a common database
that can be shared by all project participants in both two and three dimensions. Further, as George C.
Skarmeas wrote: “if the model is properly structured and can be used in the future, it can be the proper
vehicle to monitor the behavior, performance, and deterioration of a building, using meaningful metrics
that can help its long-term preservation.” It is certain that a well-constructed and supported BIM model
can have an extended and expanded utility in the service of Built Heritage Preservation. Each building
component can be accurately measured and located in a complete digital model that emulates the
original construction very closely.

In addition BIM’s potential consists in the ability to query the parametric model with hypothetical ‘What
if...?" questions (F. Lévy, 2011). To this potential we have to add the benefits of the BIM model as a
data base for the systematization of the information within a 3D semantic model to extract views from.
This powerful tool would also allow us to explore and visualize the so called fourth dimension — the
time — and the intangible one, revolutionizing the approach to the research and the work on the Built
Heritage.

Through this instrument of multifunctional representation it would be possible to preserve and
bequeath the density of tangible and intangible (cultural, historical, ethno - anthropological) meanings
of the Heritage to the future generation.

4. Integrated and multiscalar Spatial Information System for the Built Heritage

The cultural significance of the Built Heritage is what guides the management policy and consequent
strategies for protection and preservation. To aid this task of cultural resource conservation,
management and enhancement, many planning tools are available.

The Spatial Information System: Geographic Information System (GIS) and Building Information Model
(BIM) are such tools for putting policy into practice. The Geographic Information System is a set of
computerized tools to collect, archive, manage, retrieve, analyze and output geographic and
associated attribute data.

While GIS is already used to assist Cultural Heritage managers in a wide variety of applications (P.
Box, 1999) the BIM systems has not yet been applied to the Cultural Heritage field but is now under
development.

The BIM is based on simplified parametric models - suitable for: archeological sites, monuments,
ancient buildings and historical compounds, that can be applied constr