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I'JA®

ITALIAN TRADE AGENCY

ICE - Agenzia per la promozione all’estero e
I'internazionalizzazione delle imprese italiane

The ICE-Italian Trade Promotion Agency is the government organisation which promotes the
internationalisation of the Italian companies, in line with the strategies of the Ministry for
Economic Development. ICE provides information, support and advice to Italian and foreign
companies.

In addition to its Rome headquarters, ICE operates worldwide from a large network of Trade
Promotion Offices linked to Italian embassies and consulates and working closely with local
authorities and businesses.

ICE provides a wide range of services overseas helping Italian and foreign businesses to
connect with each other:

- identification of possible business partners
bilateral trade meetings with Italian companies

trade delegation visits to Italy
official participation in local fairs and exhibitions

forums and seminars with Italian experts

Fli,_
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associazione italiana per il restauro architettonico, artistico, urbano

Assorestauro is the first association established in Italy for materials, equipment and tech-
nology producers and service providers for the restoration and heritage conservation sector.
Among the associations involved in this sector, which includes various institutional bodies
that represent designers or restorers, ASSORESTAURO is the first to finally give voice to
the industry and the sector of specialised services, promoting their interests in promotional,
legal and cultural areas. ASSORESTAURO seeks to represent the sector, both nationally
and internationally. In regard to the ltalian market, an increased sensitivity towards our ar-
chitectural heritage, together with the diffusion of new technologies, point to a growth in the
sector in recent years, both from the cultural point of view (debates, magazines, conventions,
exhibitions) and from that of technology (innovative materials, machines and equipment,
software, plant design etc.). This provides the industry with a great opportunity for increas-
ing and strengthening the occasions for dialogue, which are often lacking, with professionals,
on the one hand, and with institutions (Government departments, Universities) on the other.
As far as foreign markets are concerned, there is a clear perception of the need to capitalise
on the great prestige that Italy enjoys abroad in matters of cultural heritage and on the
remarkable investment in cultural technology that Italian companies have made in recent
years, in order to translate specialist skills and know how into business opportunities abroad.

ASSORESTAURO therefore has the scope of coordinating, protecting and promoting the
interests of its associated companies, and fostering their progress and development, endors-
ing their products and services and representing them in their relations with the institutions
and organisations working in the field of research and training, regulations and promotion.
It also acknowledges the support and patronage of the main restoration Italian Trade Show

p— ® and Events, recognising, together with its associated companies, the value of a trade fair
appointment that has become an international point of reference.

The company carries out the following specific activities:

- it promotes studies and research and collects news, items and statistical data useful for
sector information, and carries out studies, monitoring and analysis of the situations and
developments in the markets;

- it participates in the elaboration and publishing of international regulations for the
qualification of associated companies, assisting them and protecting them in the
certification of the quality and security systems of their products and services;

- it directly and indirectly organises training or updating courses, research and conferences
for the development and dissemination of technologies and the use of their products;

- it promotes and holds conventions, synergies and agreements among associations
throughout the world.

g r0.0RG :




restauro PROJECTS & SERVICES I

PALAZZ0 MADAMA. TORINO
SURVEYING METHODS AND GRAPHIC RENDERING

Surveying of buildings with the laser scanner method: it proves to be particularly suitable in the
case of buildings with a geometrically complex architecture and in the case where, apart from
the geometry, surveying is done in order to obtain the colorimetry, the decay or the frescoes
found on the revealed surfaces. The surveying consists of obtaining a high-resolution point cloud.
Depending on the complexity of the object to be revealed we can choose a mesh of points begin-
ning at 2 mm x 2 mm, for example suitable to the surveying of parts as complexly decorated as
L

A T capitals, cornices, bas-reliefs etc. and then move on to a less dense mesh of a few centimeters,
E m -&{‘. for example for the surveying of flat walls, floors etc. At the same time, while these points are

being obtained, photographs are captured using professional high-resolution cameras.

Alberto Raschieri

alberto.raschieri@geomar.it
Www.geomar.it Depending on the distance from the revealed object, we use calibrated 20, 50 or 80 mm lenses.

The overall point cloud is obtained by assembling the individual georeference scans through the
acquisition of appropriate tags. The error due to the pairing of the clouds is contained within a
few millimeters. The point cloud thus obtained contains all the information of the revealed object.
By subsequent processing we can obtain the colored point clouds, the three-dimensional model
with the images developed on the three-dimensional surface from which we can extract sections
or diagrams.

Torino
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From this model, we can obtain the orthogonal orthophotographs on any level.

2D and 3D graphic rendering. Whichever surveying method is being used for data acquisition,
the graphic rendering remains a fundamental point which attracts a great deal of attention. In
the two-dimensional design of diagrams, perspectives and sections of buildings of historical
i EEEE significance, special attention is given to the proportions of the architectural layout and to the
geometry of the decorative elements and the sub-elements that make them up as capitals,
shafts, moldings etc. When possible, for the purposes of a consistent rendering of the design,
we compare the geometries revealed to the conventional geometries found on textbooks or his-
torical works. Special attention is also given to the design of representational elements such as
statues, bas-reliefs, festoons etc., or frescoes. The graphic rendering in these cases follows an
LI appropriate stylistic research which is different each time, aiming at interpreting the aesthetic
expression of the object to be restored in a consistent way. With the same attention to propor-
tions and geometries, accurate three-dimensional models are rendered, focused on historical
research or prototyping and scale reproduction.

[, )
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Alessandro Nicola

info@nicolarestauri.com
www.nicolarestauri.com

1. Our intervention in the Palazzo Madama
involved in an integral way: Sala Quattro
Stagioni, Torre dei Tesori, Veranda Sud,
Veranda Nord, Sala della Galleria,
Gabinetto Rotondo, Gabinetto dei fiori,
Sala Guidobono e Salotto Ginese. We have
also restored the precious shelf of the
hook shop and the second floor, under the
Works Management Arch. Garlo Viano and
the 93 historical exhibition hoxes.

2. Soprintendenza per il Patrimonio
Storico Artistico ed Etnoantropologico del
Piemonte and Soprintendenza per i Beni
Ambientali e il Paesaggio del Piemonte

One of the tiles from

Sala Quattro Stagioni hefore restoration,
view of the front and back. Are obvious

damage caused by wood-horing and old
speeches of “restoration”

ARCHITECTURAL RESTORATION

BEHIND AND BELOW - THE RESTORATION
OF TRAMPLED WORKS OF ART

Every day, when we visit a historic building, our eye dwells on the exhibited works, paintings and
sculptures of incredible beauty ... what we often do not consider and that, in many cases, the envi-
ronment is crucial to enhance the artworks power.

| refer of course to frames, woodwork other artistic supports almost “invisible” compared with
nobler decorations. Very often, these kind of artifacts have been designed to hide the irregularities
of architectural spaces, giving more prominence to artworks and helping to create illusory spaces.
As part of the restoration work', carried out by Nicola Restauri team, on nine rooms on the Nobile
floor and restoration of the top floor display made in 1934 by Vittorio Viale, under the direction of
the Arch. Emanuela Lavezzo, for the City of Turin and control Dott.sa Anna Maria Bava and Arch.
Paola Salerno of the two Superintendents Piedmont?, has had the opportunity to work - as well as on
frescoes stucco, murals, plaster, paintings, ceiling, woodwork, furniture and display elements - even
on the wooden floors, which will be the subject of this short article.

Although these floors were made with refined technique and very quality wood, they were not
designed to withstand the use intensive by tourists. Sometimes, the restoration of artistic floor were
performed by carpenters and not by professional restorers. Also in Palazzo Madama this work was
conducted, in the past, by carpenters and this has caused irreparable damages.

The sanding of the surfaces to smooth the irregularities, which involves the thinning of the wood,
created an inevitable weakening of the joints and sometimes this revealed tunnels dug internally by
wood-boring insects. In the restoration of the wooden floors of the Palazzo Madama, Nicola Restauri
team treated each wooden element with the greatest respect of the object in order to preserve the
original element instead of replace the object.

In addition to some trauma of an accidental nature, the majority of the damages were due to the
action of the worm and by not appropriate interventions performed in the past. In some rooms the
floors and woodwork had already been partially dismantled many years before, without mapping
the interventions and this has led to some difficulties in the process of relocation, not only because
of the lack of documentation but also because of the wooden deformations which happened due to
incorrect positioning of the various tiles and sometimes loss of certain elements. In other cases, the
floors were still in place, covered with a very consistent dirt deposits of powder and smog, some-
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Left: Recognition and numbering
on the spot of the various
elements of one of the boxes in
the street prior to removal.

Right: Part of one of the boxes
transferred to the carpentry
department of Nicola Restauri
Workshop for consolidation.

times embedded in old wax-ups and other protective products. In particular, the floor of the Sala
Quattro Stagioni, had extensive alterations due not only to the drastic sanding surface but also for
inserting of grafts performed with wrong shapes to fill the lost or damaged portions.
Nails and screws of various types caused twists and breaks of the wooden parts by blocking the
various sectors. On the back off the tiles many reinforcements were made with plywood or various
recycled wood. The restoration, which took place partly in the laboratory and in part on the site, was
structured in many phases that contemplated the mapping and numbering and cataloging of each
= :’::“"“‘ : “'v: wooden part, the disassembly of the woodwork, the transport, the cleaning, restoration of the wood
——— and the repositioning of the woodwork
The cleaning of the wood was made first with wax remover and organic solvents and subsequently
finished with steam. With a long and meticulous work, the tunnels dug by wood-boring were manu-
ally emptied from the blackish wax, using a dentist probe.
The wood was treated carefully with a brush on both sides or by imbibition in more severe cases,
with a product that kill and prevent worms to infest again the wood and consolidating the parts with
lack of resistance.
The open joints were repositioned properly and stopped where necessary with graft reinforcement,
respecting the original assemblages. The grafts positioned in the past that did not care about the
design or the correct wooden essences have been eliminated and replaced.
The galleries of worms and small gaps were grouted with wood dust and polyester resin and then
rebalanced in tone with the original by retouching punctual. As impregnating protective, considered
even the decision not to preserve the floors with guides from trampling, was chosen a product
specially designed for wooden surfaces composed by dammar resin, linseed oil, carnauba wax and
propolis dissolved in limonene.
In order to avoid the blocking the natural movement of the wood due to changes in temperature and
humidity, the floors have been assembled together without any nails, screws or locking elements,
but with wooden elements inserted in grooves in the thickness of the tile, balancing plans custom
created thicknesses and interposing, between the floorboards and floor, a non-woven fabric sheet.
Some elements have been lost in the past, but we were able to faithfully copying the original, using
the same wood species and the same type of joints.

WWW.ASSORESTAURD.ORG $
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PALAZZ0 MADAMA. CHANDELIERS RESTORATION

An exclusive preserving action related to the historical chandeliers of Palazzo Madama in Turin, had
been taken between 2005 and 2007,

In 2005, the restoration works of the chandeliers placed in the north and south porches of the build-
ing, had been started.

Francesco Panaciulli

NORTH AND SOUTH PORCHES:

The chandeliers peculiar formal features can be referred to the handicrafts typically made in Pied-
mont, with 12 lights and a brass silvery structure enriched by Bohemian crystals; the sizes are 230
cm tall with a diameter of 160 cm.

realerestauri@tiscali.it

wwwrealerestauricom 1€ handicraft structure showed a totally oxidized green coloured surface. While carefully dis-

mantling them, several broken glass cups and other glass parts had been discovered. Most of the
damages were related to an advanced level of deterioration. In agreement with the commissioners
and the Superintendency’s officer in charge, the missing pendants had not been replaced in both
chandeliers for maintaining the authenticity of the artworks.

The metal structures had been polished with Rochelle salts and finished with mechanical treat-
ments, micro-brushing machinery. For the final protection, it had been applied a glazing of ochre
pigmented Zapon diluted in a nitrous solvent 30%.

A renewed electrical system had been installed as requested by the Restoration Manager, with a
system doubling in the low perimetral area. Both handicrafts had been provided with grounding
systems.

10 WWW.ASSORESTAURD.ORG



BOOKSHOP:

The bookshop is enlightened by a chandelier by the “Muranese” school with two levels of lighting,
made in golden glass, datable around 1920; the size is 350 cm tall with a diameter of 240 cm.

The handicraft was purchased in 1927 for the “sala degli Stucchi” (now called Camera delle Guar-
die). It suggests an eighteenth century model denominated “Rezzonico” as a homage to its series
ancestor. A chandelier invented and made by Giuseppe Briati (Muran 1686 - Venice 1772) for the
palace owned by the family Rezzonico in Venice on the Canal Grande.

According to the Rezzonico model, the chandelier of Palazzo Madama, with its 46 lights, is structured
with supporting branches without the central trunk.

The metal structure is covered by elements in blown and golden glass.

Each single piece is made of “rigadin” glass, so with longitudinal and spiral striping patterns,broken
by linking puffy elements and on the top decorated with flowers and leaves.

The chandelier dismantled in 2003 has been re-built in 2007, and due to this operation, a proper
event has been created and named “Cristalli di Luce”.

The first phases of this process started in the huge Sala del Senato of Palazzo Madama and they
had been completed in the Bookshop.

The restoration works had been carried out by fulfilling the following phases:
_ Inventory and archiving of the pieces and photo taking;

_ Polishing and technical analysis of the conservation status;

_ Refurbishment of the plaster in the supporting glass cups;

_ Preassembly of the dorsal;

_ Reinforcement of the bottom supporting wooden plates with Paraloid;

_ Cleaning of the glass parts with gas water in 2% of benzyl chloride (surfactant and product made
to prevent bacteria in the glass parts);

_ Remake of all the golden parts (pendant ornaments) with brass wire 8/10; wiring by law.

WWW.ASSORESTAURD.ORG
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CONSERVATIVE RESTORATION AND EXTRAORDINARY
MAINTENANCE OF THE HISTORIC FAGADES OF THE EX
CINEMA CORSO, TURIN.

HISTORICAL CONTEXT

At the beginning of the 19th century, with the transition from capital city to great industrial hub,

Vi"gegz". szétagpra Turin was busy following the increase of its population, principally due to the establishment of the

ederica Sadino major ltalian automotive company, FIAT. It has been recognized to the city the ability of embracing

this substantial growth by facing all the needs it raised, public services, hospitals, drainage systems

o vy v VGS but always keeping a careful eye on architectural beauty, art and the discrete splendor that has
\diads COSTRUZIONI

always defined Turin.

segreteria@vgscostruzioni.com ] " n . : .
’ %w,,%_vgsmstmzionm Also amusement was a factor that was held in consideration during these years busy with new fulfill-

ments, for this reason in 1926 the realization of the Cinema Corso began. Its project was the result
of the collaboration between the engineer Vittorio Bonadé Bottino and the architect Giulio Casanova;
it may be defined as avant-garde from both conceptual and architectural perspectives.

The diagonal arch entry surmounted by the cupola, the sumptuous decorations of the external
facade, the splendor of the internal theaters’ ornaments and the eclectic drawings made of archi-
tectural and decorative scores of artificial mixture of grit stone with decorative patterns on bush-
hammered backgrounds may be defined in a whole as majestic.

In 1980 a fire took away a significant piece of levity of the city destroying completely the internal
volumes but luckily sparing the facades.

12 WWW.ASSORESTAURD.ORG
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THE YARD

In September 2014 VGS Costruzioni was commissioned the restoration of the deteriorated facades
of the building, the protection of which is granted by the Superintendence for Architectural Heritage
of Piedmont.

Primary objective of the project has been the conservation of the heritage through operations of
reconditioning, renovation and where sustainable the purge of inconsistent superfetation in order to
bring back the building to its original elegance.

The first phase of careful study of the surfaces and previous interventions has been carried out
through a careful diagnostic campaign and a series of stratigraphic tests that have been fundamen-
tal in order to achieve the set goals.

The management of the construction site has been organized in the following phases:

_ removal and cleaning of consistent and inconsistent deposits and synthetic repainting to recover
the alternations of colors and modeled primitive

_ preventive treatment through the application of biocide against the growth of Autotroph or
Heterotrophic micro-organisms

_ operations of soluble- salts extraction
__removal of incoherent restorations
i _ review and integration of the pitch elements, remaking waterproof sheaths

_ consolidation through the adhesion re-establishment of the layers and re-anchorage of the differ-
ent portions and architectural elements by inserting pins

_ reintegration of groutings, additions, replacement of elements and reconstruction also through
the aid of armature pins and silicone resin molds

_ aesthetic finishing through restoring painting, balancing of the visual interferences and painting
of backgrounds and patterns

_ protection with water-repellent and breathable product
_ maintenance and repainting of all windows and historic gates

These days witness the last operations of this construction site that VGS managed also thanks to
the collaboration with great professionals giving back the splendor it deserves to this great building,
spectator during its years of glory of tears and laughter of many citizens.

WWW.ASSORESTAURD.ORG 13



assorestauro ARCHITECTURAL RESTORATION

SPECIAL CLEANING WORKS ON
THE EX CINEMA “CORSQ” BUILDING IN TURIN,
USING THE MICRO-AIR-ABRASION METHOD

The building, constructed in the 1920s is located on the corner of Via Carlo Alberto and Corso Vit-
torio Emanuele, presenting two abundantly decorated front facades and two secondary facades.
The entire construction is a compact and richly decorated structure, elegant and in line with the
architectural and aesthetic demands of the construction period.

Caterina Giovannini

In 1980, a fire damaged some of the outer parts of the building, thus the building was repainted with

(f ! ,B 'x a synthetic paint, in order to reinvigorate the homogeneity of the surfaces.
gl 47 @

The cleaning works performed by IBIX for the restoration of the former cinema “Corso”, were aimed

info@ibixit  at the removal of paint and dirt accumulated over the years. The intervention led to the recovery of
historical coats found under the layers of paint, bringing to light interesting chromatic alternations
in the various parts of the building.

www.ibix.it

14 WWW.ASSORESTAURD.ORG



The cleaning intervention was carried out using the micro-air-abrasion technique thanks to Trilogy
technology provided by IBIX. This machinery is capable of projecting various types of media of dif-
ferent particle sizes at low pressure. Trilogy uses both gun nozzles with perpendicular angle of inci-
dence and the Helix helicoidal vortex technology, a particular method that makes the impact pattern
tangential with respect to the surface, by virtue of the rotation imparted to the media exiting from
the gun. These technologies enable to selectively remove layers of paint, dirt and biological deposits
ensuring the utmost respect of surfaces and noble patinas developed over time.

WWW.ASSORESTAURD.ORG




assorestauro ARCHITECTURAL RESTORATION

During the cleaning intervention on the Cinema “Corso”, IBIX® media cleaning systems of dif-
ferent power were used, depending on the parts treated. It was also arranged to differentiate
the removal of the paint through the use of two different materials. Less delicate parts were
cleaned using almandine of different grain sizes, while smaller decorated parts were cleaned
using crushed nut shells, a less aggressive material.

The original synthetic paint used for repainting showed different tenacity characteristics in vari-
ous parts of the building. On the upper floors for example, the coat demonstrated persistence
and multi-layeredness, while on the fagades, the density and the texture varied according to the
work areas, also because of greater exposure to atmospheric agents. This made the execution
of works faster in some places, but very problematic in others.

The ground floor, despite being made of concrete like the rest of the building, had marble inlays
and natural stone wainscots. In this area, the cleaning process involved both the wall surfaces
and the wainscots, areas that presented particular problems. This being the level of increased
public use, the surface deposit was very developed and the thickness of the paint was high.

Given the tenacity of the paint, in some areas it became necessary to use a chemical paint strip-
per before the aeromechanical treatment, as to affect the compactness of the paint layers; the
combination of the two operations has allowed a smoother execution of the works and greater
protection of patinas.

Thanks to the use of the IBIX media cleaning and micro-air-abrasion technologies, it was pos-
sible to optimally preserve noble patina found under the layers of paint, thus completing, in a
relatively short time, an extensive cleaning intervention made difficult by the particular tenacity
of the paint that needed to be removed.

WWW.ASSORESTAURC.ORG
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=XPO

Fonte:  Expo Milano 2015 is the Universal Exhibition that Milan, Italy, will host from May 1 to October
WIWW.EXPO.00 21 2015. Over this six-month period, Milan will become a global showcase where more than 140
participating countries will show the best of their technology that offers a concrete answer to a
vital need: being able to guarantee healthy, safe and sufficient food for everyone, while respecting
the Planet and its equilibrium. In addition to the exhibitor nations, the Expo also involves interna-
tional organizations, and expects to welcome over 20 million visitors to its 1.1 million square
meters of exhibition area.

A platform for the exchange of ideas and shared solutions on the theme of food, stimulating each
country’s creativity and promoting innovation for a sustainable future, Expo 2015 will give everyone
the opportunity to find out about, and taste, the world’s best dishes, while discovering the best of
the agri-food and gastronomic traditions of each of the exhibitor countries.
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“Feeding the Planet, Energy for Life” is the core theme of Expo Milano 2015. This common thread
runs through all the events organized both within and outside the official Exhibition Site.

Expo Milano 2015 will provide an opportunity to reflect upon, and seek solutions to, the contradic-
tions of our world. On the one hand, there are still the hungry (approximately 870 million people
were undernourished in the period 2010-2012) and, on the other, there are those who die from
ailments linked to poor nutrition or too much food (approximately 2.8 million deaths from diseases
related to obesity or to being overweight in the same period). In addition, about 1.3 billion tons of
foods are wasted every year. For these reasons, we need to make conscious political choices, de-
velop sustainable lifestyles, and use the best technology to create a balance between the availability
and the consumption of resources.

Reflection on the Expo theme becomes a time of sharing and celebration, involving conferences,
events and performances, enhanced by the presence of the mascot Foody and the cheery charac-
ters who accompany him. Every aspect and every moment of, as well as every participant at, Expo
Milano 2015 define and move forward the chosen theme: Feeding the Planet, Energy for Life.

[ To learn more see www.expo.org ]
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EXP0 2015 - FRENCH PAVILION.
AMIX OF TRADITION AND MODERNITY

The futuristic FRENGH PAVILION expands over an area of 3,600 square meters and it is entirely

made of laminated wood, from the French department of Jura. The transalpine pavilion is one of

the three (together with Thailand’s and South Korea’s ones) built by C.M.C. - Cooperativa Muratori

& Cementisti di Ravenna, the Italian group leader in the construction industry with a turnover of

ey around 1.1 billion euros. The company C.M.C. - Cooperativa Muratori & Cementisti di Ravenna re-

m“ m"'t“ alised the design developed by X-TU studio with the support of ALN Atelien Architecture studio and

Studio Adeline Rispal, which managed the scenic design of the Pavilion. The inspirational image is

one of the symbols of the French food culture: the covered market. The Pavilion takes its inspira-

tion from the traditional covered markets located in many French cities, which represent well the

overall theme of Expo Milano 2015, with an emphasis on food self-sufficiency and the qualitative

dimension of food. The other distinctive feature of the pavilion is the garden located in the external

area, showcasing the French agricultural diversity, such as cereals, specialised and mixed crops,

fruit trees and ornamental species. The French pavilion is built on three levels: the ground floor, the

heart of the exhibition, and two upper levels hosting offices and other spaces dedicated to catering

and creativity. From a design point of view, it can almost be considered as a chorographic map, an

actual and upside down portion of French territory made of decomposable and reusable wood. Very

innovative from an architectural point of view, it is designed to have natural ventilation to cool the
rooms during the summer.

WWW.CmCgruppo.com

FRENCH PAVILION

;:§
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SR 01 g THAILAND PAVILION

The THAILAND PAVILION, covering a total space of 2,947 square meters, has the shape of the
“Ngob”, the Thai rice farmers’ traditional hat that symbolises the farming knowledge and local
wisdom. Agriculture, food and sustainability are the contents featured across the spaces of the pa-
vilion, with the dual goal of both telling the importance that an increasingly sustainable agricultural
economy plays in the future challenges of the country, and exhibiting the cutting-edge technologies
developed for food storage.

The SOUTH KOREAN PAVILION has been designed and built after the architectural theme of
the “Moon Jar”, the traditional ceramic vase used for storing food. During Expo Milano 2015, it will
become the place of dialogue and discussion on the theme of the nutrition of the future.

SOUTH KOREAN PAVILION

WWW.ASSORESTAURD.ORG
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RESTORATION AND TECHNOLOGIC ADAPTATION
OF TEATRO SOCIALE DI BERGAMO

The Social Theatre of Bergamo town was built at the beginning of the 1804 following the design of
Leopold Pollack, follower of the great architect G. Piermarini designer of the Teatro La Scala in Milan.
After opening in 1808, the noble theater in Citta Alta (Uptown) lived ups and downs, until all activ-
ity ceased in 1929. From that moment took turns a variety of uses of the building such as cinema
or space for exhibitions and numerous projects were drawn up in order to swap to other functions

studio - (lecture halls, shopping mall etc..) calling for its complete abandon and destruction; the fact of be-
Be I'| U CC h | ing almost ruined was also its fortune because no work was realized for 80 years.

societa di in en HILHJI, Before the re-opening of the building yard (2008), the architecture of the theater was in a very

nicolaberlucchi@studioberlucehiit advanced state of degradation: the rows of boxes, were unsafe for the neglect of the time and

www.studioberlucchiit  inaccessible for any use; the area of the audience and the rooms of the theater had undergone
rearrangements and did not meet any current standards.

Nicola Berlucchi

Foto:  The philosophy adopted for restoration was not inspired by the school of pure conservation, nor
Virginio Messori ©  the in-style recovery, although philological; the designers have been inspired by a sort of “Critical
and Conservative Restoration”, an approach that includes measures not deliberately prevaricating
or breaking compared to traditional materials found in the building, with an approach that does not
want to stand out on the existing, but to restore decorum and unity only if possible, without the need
to retain outright or to act with imitative integrations and additions.

The system and structural adaptation of an old nineteenth-century wooden theater involves the
study of new routes for audience and spaces to hold ducts and machineries and, at the same time,
keep them hidden to avoid altering the original appearance; Similarly, all the static reinforcements
must ensure compliance with new regulatory requirements without overcoming the ancient wooden
structures.

The design team had to deal with complex and conflicting requirements as the preservation of the

The main hall of the theater and the
wooden parapet of the boxes before the
beginning of the restoration.

The advanced state of degradation can
easily be noticed.
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The ground floor of the theater.
From the left to the right: the stage, the
main hall and the entrance area

historic look of the building and of its decorations, respecting the present requests for accessibil-
ity, comfort and safety. In fact, the disciplines involved in the restoration of a theater are many: to
name the main ones, just think of the architectural aspects, plant, structural, conservation, scenic,
art restoration, acoustic, audience comfort, safety, management of the yard in the historic center,
public contracting, coordinating with local energy suppliers. Each of these disciplines has interacted
during the design and execution of the work to achieve the most efficient way to adapt to regulatory
requirements (fire prevention, barrier removal, etc.), the design of new stage machinery and techni-
cal areas, the creation of a new lighting system, the definition of the finishing of the floors and walls,
restoration and recovery of the decorations and finally the integration of all these decisions with the
need for structural reinforcement and technological systems.

The entrance foyer of the theater before
and after the restoration.

From the left to the right; the stage, the
main hall and the entrance area
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To better explain the complexity of interventions on the “machine” of the Teatro Sociale, we can
schematically identify three major areas: the entrance area overlooking the main street, the stalls
and rows of boxes, the stage and the stage machinery.

THE RESTORATION OF STALLS AND ROWS OF BOXES

The reorganization of the stalls in the main hall was a key moment of the project, since it represents
the operating fulcrum of the entire theater. The area of the stalls was designed as a versatile space
that can accommodate the audience during the shows, and eventually - if the chairs are removed
- can hosts temporary exhibitions. The wooden structure of the boxes, deteriorated from the pro-
longed disruption of the roof in the second half of the twentieth century, has been fully conserved
and strengthened with a steel counter-structure which is completely invisible but can also provide
static resistance in case of fire for more than 90 minutes. In this way, it was possible to combine
the preservation of the structure as it was with the practicability. After a long research and a very
long debate, the division of the boxes has been reported in the original condition: wooden partitions
between the boxes were added to the first, second and third row, so as to create a succession of
individual boxes able to host four spectators each instead of one single area in the balcony (as be-
fore the restoration). The new walls were built with wood panels with a neutral color coherent with
the color and finishing of the stage and the old boxes.

4 WWW.ASSORESTAURD.ORG
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A schematic drawing of the air-flows in the
main hall and on the stage. ) . ) )
The technical areas of the air-conditioning The reopening of the three levels to the public requested new toilets on each floor for the public

system that host the main treatment units : : : ‘
The corridor of he boxes used g anai and artists, as well as two important safety stairways to ensure the exodus of people safely in the

duct (plenum) event of fire.

The design-idea that made it possible to reuse the old theater has been to employ each perimeter
corridor that connect the boxes as an air ducts for the air conditioning system (plenum). This en-
sures proper cooling of the audience and of the different rows of boxes, without the need for bulky
and intrusive pipes that would have distorted the historical walls of the building.

The air distribution in the volume of the stage and of the fly loft is designed to counteract the typical
hot rising air currents and to avoid interference with the scenes, which could cause fluctuations: in
fact, the air is fed from above and took back from the floor of the stage.

Even the boxes and the stalls area are, like the stage, a difficult volume to be air conditioned:
the elevated height of the stalls-room causes the thermal stratification and the limited interstory
heights of the boxes make it difficult to realize a branched fluid distribution. That’s why the vol-
ume has been divided into two main areas: the stalls and boxes. The latter are conditioned by
the air that is placed above the gallery, and that is taken inside the boxes in a different way for
each row of boxes. Instead of realizing metallic air ducts, the perimeter corridors that connect
the rear stages have been exploited as return air ducts for air conditioning system (plenum). The
temperature of the first level is controlled independently from that of the second and the third,
which are higher and therefore subject to the effect of rising hot air, to prevent their over-heating.
The audience, which is located at a lower level, is served by an air distribution system installed on
the floor, thus ensuring low input speed and a widespread distribution. The separation of air the
stage from the main-room also allows to make “neutral” the orchestra pit, thus avoiding any air
currents particularly troublesome for musicians.

WWW.ASSORESTAURD.ORG 20
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On the left, the new stage
and the area of the new
dressing rooms.

In the center, the new
wooden fly system and the
steel trusses that supports it.
On the right, a technical dra-
wing of the area of the stage
and the dressing rooms.

T

The structural consolidation and a new air conditioning system were not the only requirements for
the reopening of the rows of boxes to the public; it was necessary to create a comprehensive smoke
detection and fire extinguishing system with automatic water sprinklers in each box to comply with
fire regulations. Thanks to these measures, the total capacity of the theater now exceeds six hun-
dred and fifty seats, in perfect compliance with the regulations for new theater.

THE STAGE MACHINERY

In addition to the spaces for the audience, even the technical area of the stage has been the sub-
ject of important functional and structural interventions. Here really stands out the complexity of
integrating modern and functional systems within a building which wasn’t designed to have space
available for air-handling units, heating units, air ducts and scenic automation. A completely new
stage was realized with a removable floor made of solid wood boards to ensure both excellent
acoustic performance and versatility.

To guarantee the correct functioning of the “theatrical machine”, a new fly system has been built
above the stage and new dressing rooms were inserted in the existing space on the side of the
stage. Such needs have prompted a massive intervention of structural consolidation of the trusses,
which were complemented by new composite steel-trusses, to support the huge loads of the fly
system and scenes (over 130,000 kg of steel added); everything has been supported by a “surgical”
intervention made with steel elements, side by side to old brick pillars, based on new foundations
with concrete micro-poles.

The area of the orchestra pit has been upgraded thanks to the endowment of a new electromechani-
cal lifting platform at three levels, for maximum versatility of the scene for the different types of
shows and with a seating capacity of 75 musicians.

WWW.ASSORESTAURD.ORG
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The room in the basement that hosts the
main pump of the water sprinkler system

The excavation necessary to realize the
water tank under the floor of the main hall.

The occurrence of a violent phenomenon as a fire requires the presence of extinguishing systems.
The areas with wooden structures (boxes and roof) are protected by an automatic extinguishing
system (water sprinkler) and throughout the theater are installed adequate fire, fed by the water
stored in a special tank realized under the stalls (100,000 liters), again avoiding to steal precious
space to the theater.

ART RESTORATION

Finally, we focus on the restoration of decorated surfaces that deserve particular attention, since
they represented a particularly complex and delicate aspect of the restoration as well as it rep-
resents what visitors mostly see and judge, taking for granted all the aspects discussed earlier.
The first step approaching the works was done making a thoroughly historical research, surveys and
specific diagnostic tests on the building:

- laser scanners survey

- survey of degradation and of building materials

- endoscopic investigations in the masonry

- specialized investigation on wooden structures

- surveys on concrete structures

- surveys and tests on decorations made by restorers

- laboratory investigations on decorated surfaces

- structural analysis using finite element modeling

Through these studies it was possible to reconstruct the pictorial layers that were superimposed
during the different periods of life of the theater and create a reliable frame of the historical phases
of intervention on decorations.

Different types of lighting devices installed in accordance with the materials, with the colors and the function of the areas
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; Thfi 'aV:fs ;th ﬂﬂﬂﬂfﬂf}?'{"sl This knowledge served as a reference for the general definition of the approach to restoration, which
ISCOVEred uner the superficia . . . . 0 q
layer of paint has tried to summarize various needs and requirements, not always compatible with each other: to

preserve and restore all the original decorations, to complete the gaps, the missing parts and those
of new construction so as not to conflict with the original portions, to stop the degradation but not
delete it as not to alter the old and damaged appeal which the city of Bergamo was used to, to avoid
a theater with a new and “fake” look and not to erase 200 years of history made even of degradation
and carelessness. The final result was to deliver a theater in order as if it had been well maintained
over time, softening the effects of degradation and abandonment: “The best restoration is the one
that people can’t appreciate and see.”
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Marco Servalli
Adele Sironi

info@servallisironi.it
www.servallisironi.it

PROJECT OF RESTORING, FUND RAISING AND
SCHEDULED MAINTENAGE FOR THE CHURCH
OF S. AGATA NEL CARMINE - BERGAMO

The church, with a single hall, transverse arches and a deep choir, was enriched over the time with
13 altars. Between 1719 and 1720, has been raised the height of the building and it was covered
with a vaulted ceiling, new chapels were opened, including the chapel of the Madonna del Carmine
(the chapel was designed by G.Battista Caniana and the altar by F.Juvarra) .In 1799 it becomes a
parish church, dedicated to St. Agatha in the Carmine. Between 1902 and 1904, was carried out the
last significant restoration, led by the architect. V. Muzio.

The church of Sant'Agata nel Carmine is located on the main street of the upper town of Bergamo
and is the most important religious building in the historic town, after the Cathedral and the church
of Santa Maria Maggiore. Our Studio has been commissioned by the parish priest to make an overall
plan for the restoration, the scheduled conservation and a project of fund raising. When we were
called the conditions of the church were precarious due to the strong presence of damp entering
from the roof and rising from the ground. Besides, because of some adjacent excavations carried out
in the past, the church suffered from some structural collapse, with the formation of cracks along
the left side of the nave, the triumphal arch and the vault. The church’s wall surfaces should also be
restored and its technological systems needed to be upgraded.

In dealing with this complex project we availed of the contribution of a team of experts: a specialists
in the geometric survey (with laser scanner architectural methodology), an historian - archivist, a
structural engineer, restorers and communication experts. The instrumental survey was accom-
panied by a campaign of monitoring of the deformation of structures, of their degradation and of
cracks, which is essential to check the structural problems of the building. The survey on knowledge
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of the history of the building was carried out with bibliographical and archival research, in order
to find all the elements of knowledge of the origins and transformations of the architecture. We
performed the survey of materials, based on a campaign of stratigraphy carried out by the restorer,
by means of which we have “mapped” and studied the materials of construction and finishing of the
old building and all the pathologies of degradation, in order to define the methods of intervention.

Besides we carry out the restoration project (divided into six lots), we drawn up a program of
scheduled maintenance and a fund-raising project. A team of people involved in the community
has collaborated at the project for the fund raising: the parish priest, the representatives of the
Pastoral Council for Economic Affairs and some volunteers from the parish. The project for the fund
raising and for the scheduled maintenance are closely related to the restoration project: they are
strategic to trigger a process by which the parish priest is able to find the resources to maintain
the parish property and to take prompt action, through constant monitoring, when problems are still
gasily solvable. The Restoration Project, Fund Raising and Scheduled Maintenance for the church of
S.Agata in Carmine, was honored at the ITALIAN HERITAGE AWARD® - International Prize for the
Promotion of Cultural Heritage - in the section “Award for Knowledge, Protection and Management
of Architectural Heritage”.

Thanks to the funds collected by the Fund Raising project was until now possible to work with three
phases of intervention that have allowed us to make the building safe to use and laid the groundwork
for future actions.

The first phase of work involved the structural consolidation of the triumphal arch, the left side of
the nave and bell tower (with the insertion of threaded rods), the safety of the apse stucco, which
risked to fall off, the safety measures of the electrical system and the removal of architectural bar-
riers, thanks to a lifting platform. The second phase of work involved the restoration of the roof, the
consolidation of the vault with carbon fibres and the restoration of a sample chapel, in which have
been brought back the light colours dating to the eighteenth century. The restoration of a chapel
sample was finalized in order to develop the restoration of all the internal decorations. The third
phase of work involved the restoration of the side facades (we decided to retain the historicized
image of the church, by maintaining the texture of walls in sight), the main facade (for which were
featured the original colours) and the bell tower. The renovation of the exterior of the building has
been completed.
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FONDAZIONE FLAMINIA, A FOUNDATION
FOR THE DEVELOPMENT OF THE TERRITORY

The Fondazione Flaminia was set up in 1989 by the will of private and public Institutions to sup-
port the decentralization process of Alma Mater Studiorum - the University of Bologna in Ravenna
Campus and in the Romagna region. Together with the direct support of the teaching and research
activities of the University courses, Flaminia contributes to the offer and qualification of services
and facilities for students, promotes the collaboration between the University and enterprises of the
territory, contributes to the organization of cultural events and post-graduate courses. In particular,
Flaminia facilitates the dialogue between university students and professors and the territory, which
is able to absorb new-graduated professionals educated and trained in order to be immediately use-
ful in the word of work. From this point of view, it is clear for Flaminia, understand the importance
of this Workshop for Ravenna, its enterprises and its university. For ages, the Fondazione has been
RS L working with the University Department of Engineering and Architecture, with specific reference to
PER LUNIVERSITA the International Curriculum in Historic buildings rehabilitation, and the Scuola Superiore di Studi
sulla Citta e il Territorio of the University of Bologna. Thanks to these local partners, it's possible in
Ravenna implement research activities and feasibility studies and designs of ancient or vernacular

places and buildings.

Antonio Penso

www.fondazioneflaminia.it

Furthermore, Ravenna can be the ideal of best practice about management and valorization of
historical buildings heritage of city center. To answer to the local need to give new spaces and for
the new university campus, different local parties and authorities worked to find, make available
and restore of magnificent historical buildings that today host classes, laboratories, offices, libraries
and archives of the University. 6 buildings have been rehabilitate thanks to territory’s key actors as
the City Hall and the Province of Ravenna, the Fondazione Cassa di Risparmio di Ravenna and the
Fondazione Flaminia. The Palazzo Santa Croce, the Ex-Seminario Arcivescovile and the Palazzo Cor-
radini are examples of how today, these buildings are not only restored construction but new cultural
think thanks for young and talent students, researchers and professors.

Welcome to Ravenna

Palazzo Corradini Palazzo Corradini Ex-Seminario Arcivescovile
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Paola Cicognani
Francesco Peron
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EDILTECNICA
giobal service

info@ediltecnica.com
www.ediltecnica.com

ON THE WAY TO FACILITY MANAGEMENT
IN CULTURAL HERITAGE

The consortium Ediltecnica Global Service is a modern cultural and operating laboratory highly
specialized. Ediltecnica has over seven decades of experience in the enhancement of the Building
Heritage, particularly if historically esteemed, through the maintenance, restoration and creation of
value, with all the technical and technological skills to act in terms of preservation and conserva-
tion of buildings, respecting and enhancing their history and identity. Ediltecnica has expertise in
engineering and restoration to traditional workmanship and materials, however, the company does
not think that the restoration can be reduced only to materials chemistry, but that artistic human
ingenuity is still at the base.

In restoration of an historic building, the central role is the time of knowledge, that is not only the
initial, but it should be repeated in the course of the work. It needs an attitude of systematic, also
to set up and manage the next Conservation Plan Schedule.

In Ediltecnica’s vision analysis and restoration are both key and complementary moments to carry
out effectiveness and respect of history. Knowing the events that have affected over time the manu-
fact on which you operate and the characteristics of the materials and techniques used, through
careful research, makes the intervention more precise. For this reasons Ediltecnica choses to create
a software-based organization in order to be able to manage these two phases directly on the inside
and with their own resources. An integrated view of aspects, often separated from each other, with
the support of a structured organization that invests in professionalism, in research, technology more
sophisticated and advanced diagnostic analysis, in control of security and the environment. When
the action relates to the historical and architectural heritage is important to prevent damage and
prevent the radicalization of pathological situations: a structured practice of inspections, diagnostic
and maintenance would contain the cost of the restoration, in order to limit the invasiveness and
to extend the time interval that elapses between an operation and another. Above all, however, a
precise care of historic buildings would avoid the risk of losing a unique and irreproducible heritage.

(LT —
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Associated with this, there is the need to collect through an organized way all the information re-
sulting from the activities and the preventive maintenance, as well as the restoration already made.
Ediltecnica carries out a constant monitoring of the condition of the asset, and the gradual layering
of data, describing the time course of the phenomena. This constitutes a necessary step to properly
assess the severity of deterioration, providing for the onset and course, and to set up and manage
the following Conservation Plan Schedule.

The software that Ediltecnica adopted is SICaR. It was developed inside the OPTOCANTIERI project
(2003-2004) as a tool to plan and manage restoration work, mapping and geo-referencing data
over an exact and measurable model of the artwork. SICaR is an internet-based system, which can
be used both to consult and insert data, without installing any software. It can interoperate with
any data and information available on the web (ICCD catalogues, Risk Map of Cultural Heritage,
pre-existent documentary archives, etc.); it accepts standard architectonic drawings (dxf); it allows
to map areas and connect them to forms describing scientific analyses, typologies of deterioration
and related repairs activities; it estimates surfaces and costs. SICaR is in the process adopted by
the Italian Ministry of Cultural Heritage (MiBAC). A revised edition of the system is being readied by
the authors together with the Istituto Centrale del Restauro, in order to offer users a standardized
lexicon and a unified structure of restoration data. New functions for the monitoring of the restored
artwork is currently under development.

This software allows the computerized management (design and implementation) of the Conserva-
tion Plan. This document is necessary in case of execution of restoration of listed buildings in public
ownership. It is an effective tool for managing the flow of information and activities even in the case
of goods covered by private property. The use of an archiving software lets you record any interven-
tion and variation in time to the project executive, while you collect data and documents from the
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Superintendence for Archaeological Heritage, from the Project Manager, from the workforce and
from all professionals working on the project. The documentation of the final design will be compre-
hensive and updated to ensure effective implementation of the construction.

The set of technologies implemented includes the use of laser scanners, digital photogrammetry,
digital technology BIM.

In particular in Italy, recently, after the agreement between the State and the Regions, signed in
2001, were created many regional GIS for cultural heritage, to gather information on the state of the
buildings, both for the management of processes and activities restoration. The most interesting and
current initiatives have been implemented with the aim of finding a common precept that reveals
the ability of the system to meet the different goals, which are: first, to create a meaningful content
that is as broad as possible, in line with adequate standards (not only conform to the standards of
the Italian “Central Institute for Cataloguing and Documentation” - ICCD, but based on the need to
obtain the restoration and conservation of the art). On the other side, the GIS for the built heritage,
were made with the aim of developing a tool fully implemented and interoperable to support conser-
vation activities, which can be integrated with the tools deployed in planning procedures everyday.
At the national level the Ministry of Culture and Environment, is developing and increasing the
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national catalog of GIS architectural heritage, called “Information System General Catalog (SIGEC)”,
and is promoting among professionals the use of GIS tools, to collect data on conservation activities.

Ediltecnica is implementing and experimenting the use of these managing instruments in the pilot
site of Palazzo Guiccioli in Ravenna, in collaboration with the Faculty of Engeneering of the Univerity
of Ravenna. Ediltecnica knows that there is the need to develop the existing document management
software of the restoration sites, the complete data acquisition from the preliminary analysis and
diagnostic to the site preparation, this in order to use the database management software conserva-
tion planning after the intervention.

Ediltecnica notes the necessary production of “as-it-is”, for what concerns the conservation actions
in sites, that do not provide the installation of plants (such as boundary walls or archaeological sites)
and “as-built” for restoration of buildings with plants, to emphasize the different approach in build-
ings with external systems to view or internal. The creation of a library as-it-is and as-built means
the production of a photographic collection, in support of the final design, which allows detailed
viewing in the first case the result produced by the intervention of conservation in order to draw in
years, just updating the camera, the degradation of the object of intervention, in the second case
to preserve the memory of the arrangement of plants in each compartment of the architectural
structure.

The production of an as-built documentation consists of a set of technical-descriptive and photo-
graphic, describing the work as it was actually built. This allows the computerized management of
the Conservation Plan. The documentation can be collected mainly through two instruments. In both
cases, this timely acquisition of the material has to be made during the execution phase, while the
processing of point clouds or the modeling of three-dimensional models can be made at the time of
the actual need of the material or the preparation of the Conservation Plan. This practice consists in
‘storage postponing the return to the time when a compartment is affected by important problems
found or need for changes, the relative cost of post-production will be negligible compared to the
wealth of information obtained.

For the production of as-built, the survey on the building is achieved by using: the 3D laser scan-
ning, giving the possibility to realize a relief not deeply accurate, but ensuring the production of an
accurate 3D model; photogrammetry, which allows the integration of photos that allow the creation
of 3D models through the use of a modeling software.

The acquired information, that will compose the as-built, consist of reports, surveys, drawings,
reports on the building and on the conditions of the site, photos or videos. All materials collected
becomes a searchable database useable to create the Conservation Plan Schedule. To process the
Conservation Plan Schedule, using as a reference the models borrowed from the content of the
Maintenance Plan, we want to get the association of the maintenance activities to the elements of
the assets. In this way you can automatically obtain the program of maintenance and/or conserva-
tion to be made in a given time interval. The set of maintenance scheduled will then be displayed in
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a Gantt, which, in turn will allow the engineers in charge of organizing all these activities.

One of the ways to signal the need for maintenance operations is to submit a specific request to
the office in charge of maintenance. A quick and effective way that we use to forward the request
is represented by a call center through which a subject, enabled or not (depending on the policies
adopted by the company responsible for maintenance), manages to convey the request directly to
the technicians directly concerned, obtaining in exchange traceability and visibility of the advance-
ment of advanced reporting. This module could be integrated into the software management of
information flows.

Clearly, in this Front End mode, there is a corresponding mirror of Back End activities, which cares
to manage the reception, sorting and filing of requests received from users, allowing technicians in
charge of distributing all those activities that lead to the maintenance operations. These Requests
received can transform into provisions of Inspection, Work Orders to be assigned to internal teams
or external companies selected for this purpose, ensuring a constant and automatic communication
to the actor in the original report that in this way will be able to see that the action has effective
progress and conclusion.
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The principle of “integration” has finally consecrated the Facility Management as the most valuable
support to the company management, through which the company copes with the services it needs,
to get the best from a company itself: it represents a decisive step towards a future increasingly
focused on efficiency and definition of goals and tools tailored to the real needs of the user. Ediltec-
nica works according to the model of the Facility Management and approaches the market with a
strong expertise that allows it to deal with very complex contracts in various sectors. The system
provides control of the quality and quantity of services provided and allows in-depth knowledge of
the state of conservation and consistency of real property and plant borne by the supplier and which
are paid services: a real master data sheet that becomes a value itself for the customer. Ediltec-
nica’s goal is to satisfy not only the regulatory requirements, the need for control and integration
of information between the different operators, responding to the urge of activities that governs
the complex process of implementation and management of public and private works. The solution,
developed in the sphere of web technologies and interoperability, thanks to the use of web services,
proposes new operational scenarios for which information and knowledge are no longer related to
the internal’s company, but are available for users and collaborators, creating a solution for the
internal and external interactions, and not only a place of exploitation of information.
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DIGITAL MODELS FOR DOCUMENTATION,
VALORISATION AND RESTORATION:

THE CASE STUDY OF DECORATIVE ELEMENTS
BELONGING TO PALAZZO0 GUICCIOLI'S FACADE
(FORMER PALAZZ0 0S10), IN RAVENNA

Luca Cipriani  INTRODUCTION
Filippo Fantini

Silvia Solazzi  Guiccioli Palace is a building in the Historic Centre of Ravenna. From the XVII century onwards,
Guiccioli palaces hosted three important families - Osio, Guiccioli and Rasponi- as well as famous
people like Luigi Carlo Farini and Lord Byron.

The palace was closely related to some of Ravenna historical events, but now it is in very poor con-
Wl servation status For those reasons a restoration project was promoted by the owner - Fondazione
| i I . . . o o
[t Cassa di Risparmio di Ravenna - in order to transform it into a museum.
R HL'H uoionuw  oeveral surveys have been carried out on some interiors and on decorative elements of the fagade
UMIVERSITA D] ROLOGHNA 0 0 0o q 0 0
SCUOLA SUPERIORE DI STUD! in Via Cavour at the beginning of the restoration works. The main purposes of these surveys were
SULLA CITTA E IL TERRITORIO  to prepare accurate documentation for future interventions and to use innovative methodologies
for interpretation and visualization of the building based on the use of 3D models developed by the

research group.

www.unibo.it

Surveying activities were carried out by CT Lab - Laboratorio Citta e Territorio of Scuola Superiore
di Studi sulla Citta e il Territorio del’Alma Mater Studiorum - Universita di Bologna, under the
scientific coordination of Prof. Luca Cipriani, in collaboration with Societa Cooperativa Ediltecnica
Global Service (EGS) which had already performed the diagnostic phase and is now carrying out
restoration works.

This paper is focused on some surveying and modelling activities to the restoration of facades,
with particular reference to the cornice of the building’s main facade where several architectural
decorations of great interest are present, including traces of Fleur-de-lis, alternated to lozenges and
heraldic symbols of the Osio family.

Orthographic view
of the textured 30 model

of the cornice
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Comparison hetween 30 THE CORNICE

models obtained through
image-based madelling The study was inspired by research activities for a student’s thesis. This study has already created

1301
AT several digital models, stating from different ranging devices, whose aim is the achievement of a set

of technical outputs ranging from the reliable visualization of colours, high geometrical accuracy of
the shape, as well as effective photorealism under different lighting conditions.

Surveying activities were planned in order to test and integrate different ranging technologies:
digital photogrammetry based on SfM (Structure from Motion) algorithms, 3D laser scanner for a
general reference system, also useful for providing scale and orientation to digital models.

Almost 6 meters of the cornice was surveyed, being the portion selected for having the best pre-
served traces of decorative elements. The campaign was carried out using a digital camera Nikon
D5100, with manual acquisition mode and .RAW file format (NEF). For the acquisition of six meters
of cornice 236 frames (each one of 16 megapixels) were necessary. On the Cornice 9 RAD Coded
target have been applied. These ringed black and white elements are automatically detected by the
SfM application and used as control points during the scaling and orientation process. Meanwhile
sample shots, included an X-Rite Color Checker panel formed by 24 squares of different colours,
were used for chromatic/radiometric calibration.

In order to obtain the 3D shape representing the cornice, the application Agisoft PhotoScan was
used. For a proper use of this software a pre-processing of the images was necessary for the col-
orimetric calibration through white-balance tool of Adobe Camera Raw. Alpha channels were stored
inside all the images to avoid 3D reconstruction of unnecessary areas close to the cornice (pipes,
scaffoldings,etc.).

The following phases follow a pipeline almost automatic and standardized, allowing the creation
of a texturized mesh model: image loading, marker automatic detection, introduction of markers’
coordinates, frames alignment (scene reconstruction), optimization (compensation of non-linear
distortion of the SfM model due to internal parameters of the camera), dense cloud construction,
mesh creation, texturing.
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For the cornice, it was necessary to follow intermediate steps not present in the standard workflow.
Other applications were needed in order to have:

- more detailed and reliable models aimed at documentation characterized by high geometric reso-
|lution and healed by topological and geometric defects;

- higher resolution of texture applied to highly detailed meshes with improved features addressed
to optimization of pixel-polygons relation (no waste of pixel and improved interaction of users
concerning hitmap editing applications).

- more reliable and wider scope of apparent colour texture thanks to a shadow removal technique
able to convert the bitmap into a diffuse colour texture (better integration with render engines
avoiding the so called “double shadow effect”).

1. GEOMETRIC RESOLUTION OF MODELS

The photographic campaign of close-distance shots made possible the achievement of a dense point
cloud made of approximately 67 million of points, split in twelve parts for keeping all the possible
detail during the meshing phase.

In this way it was possible to obtain separate overlapping meshes, characterized by higher geometric
resolution in comparison to a single mesh (with an edge average length of 0,5 mm), from which
it was possible to extract detailed sections of the model. It was also performed a 3D laser scanner
survey using phase shift device characterized by less geometric resolution but very useful for scaing
and orientation of the photogrammetric model.

2. COLOUR APPLIED TO THE MODEL

In order to obtain a single model with photo-realistic textures applied, each one of the twelve parts
has been subjected to an integration process. The integration was carried out through the use of a

The cornice undergone to

a semantic partition and

the apparent colour texture
corresponding to each sub-set
of the original model from
automatic photogrammetry

SERMANTIC PARTITION

A partition P of a sef X is a divislon of ¥ as a unien of non-overlapping and
non-emply subsets, calléd "parts™ or "blocks™ or “cells”,

= P doers not contain the empty set.
44 « thie unkon of the sets in P is egual to X. (the sets in p are said 1o cover x.)

TEXTURE WITH RADIOMETRIC CORRECTION 1

IRG

- the intersection of any two distinct sets in P is ematy.



B PROJECTS & SERVICES assorestauro

reverse modeling application, which lead to a single more “portable” and lighter model (less dense
but more regular triangle mesh) on which it was possible to apply the texture.

The operation that allows the creation and the application of texture onto the model is called pa-
rameterization. Within Agisoft PhotoScan this is an automated procedure; for this reason it does not
allow a true interaction with the user, leading - in the majority of situations - to poor (u,v) layouts
(uncontrolled number of islands, waste of pixels, etc.). Another relevant aspect for the final quality
of the texture is the amount of pixels per polygon: a balance between them is advisable in the case
of 3D models for the documentation of an object as well as avoiding stretched polygons in the (u,v)
parameter space. In addition, a proper texture is achieved when a final editing in Adobe Photoshop,
or similar applications is allowed. In the case of a too high number of islands, this last phase is not
possible.

In the case of Palazzo Guiccioli’s cornice we opted for splitting the model into 5 different meshes -
using semantics -; each one of them has a specific texture applied on it. In order to get the better
result an obtain the more adequate balance between triangle dimensions and pixels was necessary
to adopt a semi-automatic approach: it consists of a first parametrization of partitioned sets in Ago-
soft Photoscan and a second parameterization stage inside a 3D modelling application - state of the
art in the UV mapping field -: the Foundry Modo 801. Three textures came out with a good param-
eterization automatically, for the other two UV mapping tools included in Modo 801 were adopted
successfully due to the deeper interaction in the creation of the 2D version of the 3D shape. The
only disadvantage is the too high geometric resolution of these last two models that make manual
parameterization an annoying process since entertainment applications are not designed for models
of such density (millions of polygons).

In this way were obtained 5 texture of good quality storing information defined as “apparent colour”,
since they represent the combination of all physical effects concerning the interaction between light
and matter on that specific element during the photographic campaign.
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DARKER AREAS

Golour checker positioned in different areas of the cornice in order to provide proper calibration of areas characterized by different illumination.
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Comparison between apparent
colour and diffuse colour
texture under

different lighting conditions

The creation of views of the textured model, in particular ortho-photos, is made possible by the SfM
application adopted in this study, although an external render engine could provide a more accurate
representation.

In fact, render engines are equipped with several illumination source - physically accurate - and for
this reason can help the simulation of different lighting conditions at different hours, allowing the
achievement of a better control of the design process. Using this workflow several problems emerge,
due, in particular, to the nature and characteristics of apparent colour texture; since it already in-
cludes the result of a complex, but specific interaction of light with the material (approximated to a
Lambertian surface), once rendered under different illumination some paradoxical effects appear. In
particular, the phenomenon called “double shadow” affects the quality of digital models from Sfll
applications once rendered using standard algorithms (ray-tracing and global illumination, etc.): in
simple words we get a multiplied intensity of shadows in particular in those areas characterized by
carvings or more difficult penetration of light (occlusion phenomena).

Ultimately, the multiplicative effect of shadows onto too dark areas leads to a loss of colour informa-
tion.

GLOBAL ILLUMINATION GLOBAL ILLUMINATION LUMINOUS COLOUR
+ RAYTRACING

5
i
4
{

B
gi

DIFFUSE COLOUR TEXTURE
attmined through
“mhodow remaval® lechnigs

3. TEXTURE ENHANCEMENT: SHADOW REMOVAL WORKFLOW

In order to eliminate too dark areas from rendered images, a shadow removal technique was applied
to the 5 models and textures forming the cornice. The procedure is based on the blending of two
different apparent colour textures - each one obtained through a different colour calibration inside
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Orthographic projections
of the five 30 models
of Fleur-de-lis analysed

Deviations analysis MULTIPLE OVERLAPS
between elements A and F

OVENLAFFERG O CUAYES LIVEL TEND PRI

: DEVIATIONS ANALYSIS
BEVAATIZNE HSTORRAN i BETWEEN AF

Camera Raw -. The workflow starts with the photographic campaign phase: the colour checker is
placed upon different areas of the cornice, one brighter, darker the other, in order to provide the
lighting range between external surfaces and more occluded ones. Since every shot includes both
the areas corresponding to each one of the two calibrations, a double calibration is carried out, each
one leading to different radiometric corrections for the same set of photos.

In order to mix the two textures, each one applied in compliance to the same (u,v) reference sys-
tem, a third texture is needed. The blending between the two textures is made possible through
the use of a transparency channel - a greyscale bitmap - obtained through a process called bak-
ing (or render-to-texture). The special kind of baking, used in this specific case, is a rendering
process whose aim is to allow the storage of indirect illumination onto the (u,v) reference system.
The illumination parameters describing the amount of light that interacted with the object during
the photographic campaign can be achieved by geo-referencing the model and providing the same
illumination (adopting physical sky or light probe solutions). Since “baked” indirect illumination is
a grey scale image it can be used as a mask able to allow the passage of pixels corresponding to
the better colour calibration. The two images, once merged in a single image represent a better
approximation of a diffuse colour texture - not affected by specific lighting conditions -.

CORNICE DECORATION

In parallel, decorative elements such as Fleur-de-lis applied to the cornice undergone to a deep
geometric-formal study. These elements, obviously repetitive, are currently characterized by differ-
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ent deterioration levels: among them there are better preserved ones, as well as particular elements
that present abundant missing parts, lost during the centuries. In fact, among twenty-three Fleur-
de-lis originally located among corbels, today only nine are still remaining.

In order to investigate the construction technology with which these Fleur-de-lis have been made in
the past, a comparison among of digital models of the five metopes was carried out. Even though
a simple visual inspection, also considering a heterogeneous deterioration, some of these flowers
appear similar in shape, while others appear to be generated by different curves independently from
the deterioration level.

It is difficult to state if these decorations were made directly on the site on the basis of a simple
visual comparison: were they moulded or formed by the artist on the site? Using the digital model
the comparison process gets more quantitative, measurable, since reverse modelling applications
are designed to quantify the degree of similarity between 3D models (coming from CAD applications
or from sensors). The measuring of the deviation between a sample, more preserved Fleur-de-lis
and other flowers can be carried out easily and automatically. The possibility to guess the construc-
tion technology used, it is useful to argue restoration solutions in the perspective of a more accurate
and proper intervention/ integration of the missing elements.

In order to make these comparisons, within a reverse modelling software, portions of a highly
Orthographic view detailed mesh were isolated, then the alignment of five mesh was performed. The algorithms on
of the textured 30 model . . 0 o ] q .
ireriess | Which the alignment process in these applications was designed is the assembling of range maps
of the same object captured by different points of view. In this case this command was run with a
different focus: comparing different objects characterized by different preservation state that at the
same time present with geometrical similarities.

Then it was possible to measure the deviation between couples of meshes, always taking as a refer-
ence the best preserved Fleur-de-lis. Reverse modelling applications are provided with a large set
of tools aimed at measurement, but not all of them can be considered useful in the frame of this
research. Between them the more appropriate are:

- Viisualization of deviation through a colour maps applied to the mesh and related statistical histo-
grams

- Deviation analysis between specific sections
- Deviation among contour lines

Each Fleur-de-lis has a slightly different shape, and from the comparison it appears possible that for
creating more copies the flower shape had been used a common template.

With an outline of this type, we guess a more abundant quantity of material could be initially ap-
plied, and at a later stage, through manual modelling and carving it was partially removed in order
to achieve a more refined shape (before the solidification of the material).

This template was then enough flexible and could be used in different ways, also when an “oc-
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Perspective view
of the textured 30 model
of the cornice

casional inaccuracy” was present, i.e. when a slight variation of the metope’s size appeared in the
real construction (in fact there are variations in width up to 5 cm). For these reasons Fleur-de-lis
take different shapes inside a defined range, but nonetheless some parts of the shape remain very
similar along specific features.

CONCLUSIONS

Through a “customization” from the standard workflow concerning image pre-processing, we ob-
tained an improved digital model with a more reliable and general texture applied. For the achieve-
ment of an improved model - virtually usable in every lighting condition - a combination of different
applications played a crucial role. In particular is useful to underline how Structure From Motion
applications in synergy with reverse modelling and entertainment software could provide better
results.

As general statement it must be underlined that it was necessary to run these applications on pro-
fessional workstations and another crucial aspect of the explained pipeline consists in several import
and export phases using several file formats. Even if the methodology explained in this paper is more
time-consuming in comparison to the standard and almost automatic pipeline the whole process
leads to more accurate and reliable results.

The study carried out on geometry of the decorative Fleur-de-lis, was made possible thanks to
highly detailed models that led to a plausible constructive hypothesis used for decorative elements.
In addition, a further processing stage could lead to the production of 3D printable moulding of the
flower. This mould will allow the creation of a prototype through 3D printing technique to be used
for reconstructing missing elements.

In fact an intervention hypothesis, taken into account by the EGS company, provides for replenish-
ment of these elements which, in any case, must be easily recognizable with respect to the original
ones. The information gathered during in this case study, are useful to argue how to complete miss-
ing decorative elements, in order to restore the fagade to its former majesty.
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SCANNING OF THE DESIGN ELEMENTS
OF THE EAVES OF PALAZZ0 GUICCIOLI IN RAVENNA

Stefano Settimo

INTRODUCTION
On the eaves of Palazzo Guiccioli, in Ravenna, in spite of the advanced degradation, certain design
Try eCo

% mtegrate dservices elements are still present. In order to supply the restorers with a geometric stand, with which rebuild

the missing elements, a 3d laser scanning of the best preserved elements has been made.

info@tryeco.com
www.tryeco.com

The shapes which have been first detected by the scanner, through 3d printing, are, then, prototyped
in plaster. In fact, the prototype represents an almost exact copy of the scanned element, thanks
to the scanner’s high precision.

HTE EtEC U‘!‘L‘\U?M;U"‘Hﬂh‘l G

SCANNING PHASE

The scanner model used is ARTEC EVA, chosen for its precision, but also because it can be easily
carried and used on a scaffolding where the lack of space for movement causes great problems.

Moreover, a structured-light scanner of this type is also very fast in acquiring and allows a scanning
accuracy of up to 0,1mm with a maximum error of 0.03% at a distance of one meter.

The scanning requires about 15 minutes for each separate side.

Each side is made of about 500 scanning frames which, then, are “melted” using a unique math-
ematics which, after that, is corrected in order to eliminate scanning shadows and eventual errors.

h0 WWW.ASSORESTAURD.ORG
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PRINTIG P

SCAN Zh The chosen printing machine is a Zcorp Z650 loaded with plaster, a material which can be very
DATA PROCESSING 15h easily handled by the restorers.

SINGLE SIDE PRINT 5h The orinter all i ot ith a size of 25x38cm and f0.089

S — n e printer allows creating prototypes with a size of 25x38cm and an accuracy of 0.089 mm.

The mesh surface returned by the scanning, after optimization, has been divided in two sides to
which a thickness has been given in order to allow the printing.

The creation process is finished in a little more than 5 hours.

Then, the two sides are treated with two component epoxy resin in order to definitely solidify the
surfaces.

After the polymerization of the resin has finished, the two sides are glued together and are ready
to be delivered to the restorers for the additional processing.
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