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ITALIAN TRADE AGENCY

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

The Italian Trade Agency - ICE is the Government agency that supports the globalization of
[talian firms, implementing the strategies of the Ministry of Economic Development.

The Italian Trade Agency - ICE helps to develop, facilitate and promote Italian economic
and trade relations with foreign countries, focusing on the needs of SME’s, their associa-
tions and partnerships.

The Italian Trade Agency - ICE sustains Italian firms in their internationalization processes,
in the marketing of Italian goods and services while promoting the “Made In Italy’ image
around the world, and it is directly involved in attracting foreign direct investments.

The Italian Trade Agency - ICE provides information, support and consultancy to Italian
companies on foreign markets, promoting and fostering exports and cooperation in all ar-
eas — industry (consumer and capital goods), agricultural technology and agri-food, ser-
vices, and training - with the aim of increasing and making more effective their presence
on international markets.

The Italian Trade Agency - ICE works closely with the Italian Regions, the network of the
Italian Chambers of Commerce, business organizations and other public and private entities.

The Italian Trade Agency - ICE headquarters is in Rome and its network of offices around
the world act as “Trade Promotion Offices and/or Sections” of the Italian Embassies or
Consulates.
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associazione italiana per il restauro architettonico, artistico, urbano

Project coordinator:
Andrea Griletto . ) i ) L . .
Established in 2005 as the first Italian association of manufacturers of materials, equip-

ment and technology, suppliers of services and specialized companies, Assorestauro rep-
resents the Italian sector of restoration and conservation of material heritage. To date, it is
the sole association and a reference in the domestic and international market for anyone
willing to start working in the conservation sector in Italy, to be intended in its broadest
sense, that is, as a synthesis of the various disciplines involved, of the professional special-
ists, of the available technology and of the growing business community. If examined as a
whole, the sector accounts for a large market share and has a meaningful impact on tour-
ism, industry and bioconstruction.

Assorestauro is the National Trade Association for the Restoration Sector, representing
manufacturers of materials, equipment, technology, specialist companies, designers and
suppliers of services for analyses, surveys and diffusion. The Association offers its mem-
bers information, assistance, advice and training both directly and through its partners,
with a view to building a consistent and unitary orientation to the different sectors of the
restoration industry at national and international level.

As a national association, Assorestauro is aimed at coordinating, protecting and promot-
ing the interests of the restoration sector and it represents before the outer market, in Italy
and abroad, the common positions for technical and economic issues, as well as image,
by carrying out targeted activities in such relevant fields of the sector as information and
communication, protection of common interests (economy, image, standards), research
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the scopes of the Association. They include diagnostic analysis, design and on site execu-
tion, producing technology and materials, as well as contributing technological innova-
tion, with the support of Institutions, Universities, Agencies for the protection of cultural
heritage and ICE, the Agency for the internationalization and the promotion abroad of
Italian businesses. This type of action includes both promotion in Italy (conferences and
training seminars, trade exhibitions, courses and similar initiatives) and abroad (foreign
missions, training, b2b encounters, restoration sites), where member companies are in-
volved and offered the chance to study and penetrate foreign markets through projects
co-sponsored by national and international bodies.
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THE FORMER FEMALE PRISON OF THE MONUMENTAL
COMPLEX OF SAN MICHELE

Consolidation project for the renovation
of the building as new head office of the Higher Institute
for Conservation and Restoration

The building is an important part of the monumental complex of the former Institute of
San Michele in Ripa, built from the XVII century for the willing of pope Innocenzo XII. His will
was, trough this institution, to solve the enormous problems of mendicancy and vagrancy
in Rome, with the creation of an organic plan focused on the reeducation of young men
and women throughout a professional training. The monumental complex is important
not just as architectural heritage (it contains the Great Church and the Juvenile Detention
Center by the architect Carlo Fontana), but it also has social value because it anticipates
a modern mentality that considers the prisoner as a recoverable individual. The complex’s
construction history is 150 years long, and, since it was the location for artisanal activities
as well as recover site, it has a great extension and a fragmented plan, in contrast with a
rhythmic and unitary facade toward the Lungotevere. In the ‘80s, when, after being aban-
doned, his structural status was way above the limit state of collapse, the complex of San
Michele was object of an important restoration intervention in order to be converted into
the new headquarter of the Ministry of Heritage and Cultural Activities. The radical inter-
vention included the substitution of almost all roofs and wood ceilings, the consolidation
of vertical structures and vaults with ignition of fluid cement mortar and epoxy resins, the
consolidation of structural failures of foundations due to the proximity of the Tevere river,
the refurbishment of mortars and flooring of porticos and loggias, the construction of new
security staircases and fire escapes.
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The Female Prison was designed by the architect Ferdinando Fuga in the 1734 in an area
that faces the piazza of Porta Portese. The plan has a development mostly longitudinal
but in section is articulated in three big volumes: the lower volume is constituted by the
basement, the first and mezzanine floor; the volume of the cells and the major floor-to-
ceiling hall; the attic level.

The recent restoration project was basically a consolidation project, that helps the new
functional configuration of the interiors, eliminating or overcoming architectural barriers
and the seismic retrofitting the structure. The conservation project preserves the skin of
the building and its global structural behavior. This was possible with a series of local in-
terventions, in accordance to the previous restoration works of the ‘80s, so that the global
structural behavior would not change.

The interesting spatial features of this building, such as the former prison’s cells, were pre-
served and renovated as new small office rooms. A new compound beam has been placed
so that it could transfer the loads on the same supporting walls of the original arches,
whose loads would not stress the walls anymore. In this way, the cell’s walls tend to as-
sume the only function of simple partition walls. This intervention, together with other
consolidation interventions of the masonries, contributes to the seismic retrofitting of the
building.
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For what it concerns the rooms on the mezzanine floor, these were at different levels, so
accessibility was difficult. The metal structures of ceilings were cut and moved to the same
height so that the whole level could become fully accessible. This approach is interesting
because it preserves the structures that were constructed with the ‘80s intervention. It is
also sustainable because it avoids a possible removal intervention and a transport to a
garbage dump. For the vaults of the mezzanine floor, the project performed the removal
of the consolidation from the previous restoration, that consisted in a reinforced concrete
deck realized at the extrados of the vault, which was considered inadequate for its exces-
sive weight overloading the structure. Another consolidation work is the construction of
new strengthening reinforced ribs, by pouring fibro-reinforced mortar, that is delimited by
the juxtaposition of formwork made of alveolar concrete. In addition, to guarantee an ef-
ficient collaboration between the false ribs and the existing mural section, frayed-edges
aramid fiber rod were inserted in both of the extremities of the pour. In some cases after
the removal of the concrete deck, important tie rods, often made by ropes, were found
and integrated with the new design. The aramid fiber was also used in form of tape for
the consolidation of wood lintel located over the windows of the attic level and in the ma-
sonry pillars. Wood lintel were cleaned and treated with a protective solution, then a tape
of aramid fiber were applied under the wood elements and joined with the above wall.
This intervention increased the flexional rigidity of the wood elements. In the case of the
masonry pillars the tapes were vertically glued to the wall and then fastened to the below
masonry trough the use of rod of aramid fiber, frayed at edges and turned over the tape.
Last, the intervention of consolidation of the roof regarded the placement of new addi-
tional beams and the reinforcement of the existing ones to increase the bearing of loads,
accomplished by welding strengthening plates to the beam’s bottom flange and web in
order to improve respectively its mechanical characteristics and its stability.
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THE DOMUS TIBERIANA ON THE PALATINE

The project for structural consolidation
and seismic retrofitting

The situation originated from structural failures analyzed in the Domus Tiberiana is very
complex. The architectural stratification noticeable is difficult to read because the build-
ing has a long history, made of transformations and additions, has suffered several earth-
quakes, has been excavated for archeological purposes and reinforcements have already
been performed in past restoration works.

In general the structures are damaged by diffuse fractures, out of plumb walls, detach-
ments and degradation of materials. The vaults as well as the foundations have cracks,
most of which are severe and parallel to the slope. The two fronts of the building are de-
tached from the spine walls, where cracks can be observed running from foundations to
the top of the terrace of the Orti Farnesiani. From the analysis of the crack map, it looks
like that the movement of the structure is mostly linked to the slippage of the lower side
of the building toward the valley, with a slight rotation toward the mount. This structural
failure is not due to vertical loads because they are modest; instead, it is to blame to the
concentration of stresses due to the different responses given to horizontal forces by the
different bodies. In fact, the seismic vulnerability of the building is mostly due to the struc-
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tural discontinuity of the slope, to the different levels of foundations and to the lack of
homogeneity of the ground on which the structures were built.

The seismic retrofitting has been performed applying the minimum alteration, taking ad-
vantage of the strength of the existing structures and developing a good box action be-
tween all the elements of the building. The consolidation was based on a diffuse inter-
vention, rather than small punctual operations, because these would have applied major
concentrations of stresses and therefore lead to possible local damages. The restoration
works concerned the repair of cracks of the spine walls and of the vaults, sealing them
with materials that were compatible with the existing ones chemically and physically,
and the positioning of tie rods that increased tensile resistance of masonries. Moreover tie
rods were inserted parallel to the front of the Via Nova in order to remove phenomena of
overturning failures of the front wall, which once was probably contrasted by a vault that
originally covered the ramp. To complete the configuration of the box action, it has been
performed the reconstruction of the vaults and the terrace’s slabs that cover the complex
of the Domus. The new structures were built withirregular blocks of tuff setina mortar bed
prepared with natural hydraulic lime. In order to bring the terraces’ floor at the same level
of the Orti Farnesiani, it was constructed a new slab made of steel and corrugated sheet
that is able to offset the difference between the level of the extrados of the vaults and the
Orti’s floor. In all passages that connect the different rooms of the Domus the lintels and
relieving arches were restored, with integrations or reconstructions using masonry with the
aid of falseworks.
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THE “CORTILE DELLA PIGNA™ A BRIEF OVERVIEW

The gradual transformation of the Upper Belvedere from ‘viridarium’ to closed courtyard
is marked by a building process anything but linear. Following the steps of this process is
useful to understand how the present appearance is not the result of a single project, but
a continuous adaptation from the original idea, which was conceived and articulated by
Bramante for pope Julius Il

This contribution is aimed to collect the most important results from three experimental
restoration interventions conducted on the outer surfaces of the upper courtyard, and to
give particular remark to the operational choices resulting from a dialectical confrontation
with technical and scientific skills inside the Vatican Museums in order to build a future
action plan on the entire architectural complex. By comparing new data materials and ar-
chive documents, in part as the result of recent survey. A number of investigations have
been advanced about the finishings adopted through time and about the “Cortile della
Pigna” mutations during the sixteenth century, investigations that determined the choices
for cleaning interventions of architecture surfaces.

HISTORY OF THE SCIENTIFIC LABORATORY
OF THE VATICAN MUSEUMS

Three years after the Louvre Museum, on 14th December 1935, the first “National School of
Restoration” was inaugurated in Italy along with the annexed “Scientific Research Labora-
tory” headed by professor Renato Mancia. The same year saw the launch of the scientific
laboratory of the Vatican Museums, which was named “Gabinetti di Applicazioni Scienti-
fiche” and put under the direction of Vittorio Federici. In the beginning, the primary activ-
ity of the Vatican laboratory was the compositional analysis of the alloys in archaeologi-
cal, historical and artistic finds and of the pigments of murals and paintings. In parallel to
purely chemical analyses, the field of non-destructive testing started to be explored, forin-
stance by studying paintings with the help of blacklight (induced ultraviolet fluorescence)
and experimenting the use of infra-red films inside the caves of the Basilica di Santa Ma-
ria Maggiore (carried out in the 1950s). The spirit of research and experimentation that
nourishes today’s approach to research was already lively in the first years of life of the
laboratory, as one can infer from the “Report about the use of some substances in restoring
mural tempera”, dated 4th April 1935, in which director Federici presented his experimental
approach to the use of sodium silicate solutions associated to albumin solution to obtain
greater adhesion of the paint to plaster, by contemplating the addition of formaldehyde,
salicylic acid and sodium fluoride to counter a number of troubles during experimentation.
There was a strong connection between the restoration sites and scientific research. In
practice, the laboratory strived to find a solution to the problems that would arise dur-
ing restoration works. Research was in fact more centred on finding targeted solutions to
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specific problems. For instance, special mixtures were formulated to “reveal and revive the
paintings concealed by lime” in 1938. The result of a particular demand was also the de-
velopment of a programme of partial protection of the paintings against the risks of air
raids, which took into account both the action of displacement of large masses of air and
vibrations, and the possible use of incendiary shells. The 1950s were a time of growth fort
the laboratory: new materials and new protocols for conservation and restoration were
experimented. The foundations for the scientific development of the laboratory were then
laid. Another important decade followed between 1960 and 1970, when the scientific lab-
oratory of the Vatican Museum was entirely refurbished with new instruments and started
experimenting the silicon rubber that would later be used to restore Michelangelo’s Pieta.
Today, while not neglecting its role of support to restoration, the Scientific Laboratory car-
ries out scientific research at a larger scale. The fields where scientific research is currently
focussed are the new high-tech materials (nanoparticles, composite materials, structural
analysis systems and 3D printing, development of open source electronic systems to moni-
tor physical parameters useful for conservation). In parallel, the study of new non-destruc-
tive testing methods has helped reach extremely interesting results, especially in the field
of imaging. In the sector of the research of new restoration systems and technigues, the
Vatican laboratory has been very active in the use of lasers, to the point that today it is one
of the laboratories with the most comprehensive set of equipments.
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Raul Musiate Arellano

CLEANING OF ARCHITECTURE SURFAGES.
CASE STUDIES OF MICRO-AIR-ABRASION AND
YAG LASER CLEANING TECHNIQUES

Cleaning is an action that involves, generally, dirt removal. In the field of restoration, clean-
ing architecture surfaces concerns the use of a whole series of techniques and instruments
having as main purpose the removal of alien matter that is detrimental to the preserva-
tion of the of Cultural Heritage’s original matter or that compromises its whole aesthetic
appreciation. In order to better achieve a cleaning treatment, it is important to objectively
identify the causes that push to do so. When it comes to define the purposes of the clean-
ing intervention, often aesthetics overlaps scientific reasons, this favors excessive care on
finding original aspects of the architecture surface other than objectively inquiry the harm-
fulness or extraneousness of the matter that obfuscates it™. In fact, there is a whole vari-
ety of components that one could come upon when examining the surfaces, these could
include black crusts, deposits or/and films and patina of various nature that may not nec-
essarily be harmful for preservation purposes. The greatest difficulty of surface cleaning
interventions is due to its subtractive nature, thus constitutes an irreversible and definitive
intervention which requires a critical interpretation, still subjective since it is closely linked
to the restorer’s sensitivity and the historical values of each époque®®. Once defined the
intervention purposes, i.e. what to clean, one should define the criteria for the intervention.
The cleaning treatment is to be considered under controllable, gradual and selective terms
as well as the chemical, physical and mechanical compatibility of the processes. These
terms should guide towards the most suitable choice in respect of the Cultural Heritage
surface. Among the broad cleaning techniques, micro-air-abrasion cleaning system (mi-
cro-sandblasting) and laser cleaning system have become widely used for their versatility
and effectiveness. Cleaning technique by means of micro-air-abrasion (micro-sandblast-
ing), is a mechanical procedure employed especially on stone and metallic surfaces. Micro-
sandblasting is an accurate method which is carried out with a precision pencil-shaped
instrument provided with an adjustable nozzle. The instrument is connected to a compres-
sion system functioning by means of air or nitrogen. The principle is simple: the system
releases an abrasive mix in the form of spray able to remove black crusts. The grain shape
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and the grain size of the abrasive sands employed must be chosen for each specific case,
as well as select only abrasives with lower hardness in the Mohs scale® than the surface’s
to be treated. The spray is finely adjustable in order to measure the amount of abrasive to
release therefore the process can be defined as a “high-controllable” technique. Generally
speaking, micro-blasting causes large amounts of volatile powder consequently when in-
tervening in busy environments®), is preferable to combine an effective aspirator with the
system. Laser technology for cleaning is instead a physical technique that had its first ap-
plications in the seventies. Since then, its use has become increasingly widespread within
the Architectural Heritage field, especially for, stone, metal, wood and painted surfaces.
The system functions with a laser radiation with diameters between 4 and 10 mm. Laser
pulse duration works around 174000 second at intervals around 6 seconds between pulsa-
tions, however this depends strictly on the crust extent and the surface to be treated. The
YAG lasers (yttrium aluminium garnet crystal based lasers)®, is absorbed by dark colored
matter i. e. the black crusts, making it reach temperatures between 4000 and 7000°K so
much quickly so that they do not spread any heat to the substrate. This feature represents
the main advantage of this technique: its “high selectivity”. Cleaning a stone substrate
would mean treating a lighter color than the black crust, light colors reflect the incident
laser just like it would happen with natural light, wherefore laser machine stops releasing
radiation and stone does never get affected.

This article will explain briefly two application instances of the preceding described clean-
ing techniques performed within the complex of the Vatican Museums: micro-aero-abra-
sive cleaning equipment was employed in the “Cortile della Pigna” and cleaning techniques
through YAG lasers were employed in restorations led by Diagnostic Lab. for Conservation
and Restoration of Vatican Museums.

(1) Torsello, Paolo B. La pulitura delle superfici: alcune domane e una riflessione. In La pulitura delle superfici dell’architettura:
atl"{:7 del Convegno di studi : Bressanone, 3-6 luglio 1995, by Guido Driussi and Guido Biscontin, 636. Padova: Libreria Progetto, 1995,
p.

(2) Botticelli, Guido, Sandra Botticelli, and Silvia Botticelli. Metodologia di restauro delle pitture murali. Firenze: Centro Di, 2010, p. 97

(3) A scale of hardness for minerals that ranges from a value of 1 for talc to 10 for diamond used in classifying minerals. The position on
the scale depends on the ability to scratch minerals rated lower

(4) Amoroso, Giovanni G. Il restauro della pietra nell’architettura monumentale: posa in opera, degrado, pulitura.
Palermo: D. Flaccovio, 1995, p. 190-192

(5) Lazzarini, Lorenzo, and Marisa Tabasso Laurenzi. Il restauro della pietra. Torino: UTET libreria, 2010, p. 144
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estussrsietere  1BIX: MICRO-AERO-ABRASIVE CLEANING SYSTEM

Caterina Giovanni

(f ' ' B 'x The uppermost portion of the monumental Belvedere Courtyard designed by Bramante in
J’ L J @ the 16th century, commonly known as the “Cortile della Pigna” (Pinecone Courtyard) on
account of the statue of Roman origin that adorns it, is currently undergoing a major res-
toration effort carried out by the Violi company on commission from the Vatican Museums.
Part of the Vatican Museums complex, the “Cortile della Pigna” is bound by a two-flight
stairway that surrounds the exedra in which the famous Roman monument is found. The
priceless setting suffers from extensive problems traceable to centuries-old build-up of
dirt and smog. The restoration experts of the Violi company have decided to resolve these
problems using the IBIX Media Cleaning System.

This innovative method uses micro-air-abrasion systems that projects inert material at
low pressures. The IBIX models employed, TRILOGY 28 and TRILOGY 40, are equipped with
HELIX helicoidal vortex guns with conical nozzles. TRILOGY brings together the very best
in IBIX technology for the cleaning of historically valuable surfaces, combining in a single
system the three main operating modes of the IBIX method: dry, steam, and with the HE-
LIX helicoidal vortex gun. Inside the HELIX gun there is a vortex generator made of tung-
sten carbide, a highly abrasion-resistant material that causes the inert material to rotate
as it leaves the gun, this means that the air flow and the inert material reach the surface
treated tangentially rather than perpendicularly. This ensures a more delicate approach to
restoration projects without diminishing the machine’s performance since rotating motion
favours the detachment of alien matter.

The method used to clean the “Cortile della Pigna” involves low-pressure (3 bar) projection
of IBIXART Extrafine natural inert, an almandine mineral that neither crumbles nor flakes,

info@ibix.it
www.ibix.it
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thanks to an elevated hardness of 8 on the Mohs scale (diamonds are rated 10). These fea-
tures make for an extremely effective treatment with reduced quantities of material and
at extremely low operating pressures, guaranteeing the delicacy of the operation. And the
weight of the material ensures that the granules fall within a limited area around the work
zone, drastically reducing the amount of dust.

The travertine marble found in the “Cortile della Pigna” will be cleaned with the micro-
air-abrasion method, effectively removing the harmful layers of soot while preserving the
authentic historic layers and the underlying material.

Another application of the method is selective removal of paint layers along with the
cleaning of plaster. It is expected to treat the wall removing the existing painted layer so
it is prepared to receive a new painted layer without the risk of stripping off any layers of
plaster and avoiding any aggressive method. The plaster will be restored only in those
spots where it is deteriorated.

Thanks to the low invasiveness of the method and the limited amount of dust produced
in the working area, still protecting correctly the working site, the cleaning procedure can
go on throughout the day without interfering with activities underway in adjoining spaces
or with the flow of tourists and visitors, even during peak visiting hours in the Vatican Mu-
seums.

The use of IBIX technology guarantees maximum respect of the historic materials and full
cleaning of the architecture surfaces. The method is based on a scientific approach that
combines the diagnostic and planning phases with the treatment itself. There is no room
for second thoughts in cleaning operations, given that the process of removal cannot be
reversed, which makes it of fundamental importance that the operation be carried out as
gradually as possible, with the action of the machine under the full control of restoration
professionals. Meeting all the important conditions of the technique it is aimed to free
from pollutant deposits and stains the plaster and the travertine marble of Bramante’s
courtyard, the magnificent jewel of the monumental complex of the Vatican Museums.

Suleymaniye Mosque, Istanbul Defensive walls of La Valletta, Malta
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pessmaez=nt L ASER APPLICATIONS FOR CULTURAL HERITAGE

Laser cleaning applications in the preservation of cultural heritage have been known since
L n the 70’s but have had a significant increase in the last ten years, thanks to studies on the
B o ablation process and the development of laser systems tailored for this application. The
GereE T DTS growing evidence for efficacy of this approach, the increase of case studies and the wide
Department  dissemination of its use in restoration fields around the world have also been joined by a
conservazione@elenjt  l@rge number of conferences and scientific publications on the topic. At the same time,
www.elengroup.com  |aser systems for conservation purposes appear more and more often in fairs and exhibi-
tions. In addition, some important key studies have raised the interest of the mass media
that gave a high resonance to this innovative technique extending its dissemination and
knowledge.

At least 400 laser systems are currently working in conservation and restoration labora-
tories both in Europe and in the rest of the world. All this shows how laser technology has
moved from science labs to commercial production and finally to the restoration sites. The
scientific contribution of leading research institutes in fact plays a fundamental role in the

acceptance of laser cleaning technigue in daily conservation practice.
In the restoration of artworks you can meet a lot of different conservation issues: the com-
plete or partial removal of black crusts, of corrosion products, of retouching and repaint-
ing of damaged coatings and biodeteriogens from various substrates such as stone, wall
paintings, metal, wood, paper. The variety of combinations between the substrate and the
decay to be removed and the need for high selectivity make the optimization of the laser
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ablation process difficult: the versatility and flexibility of the laser system is therefore of
fundamental importance to safely deal with the largest number of cleaning problems.
The study of the optimization of the process of removing unwanted incrustation takes
place through two main channels: the variation of the wavelength or the variation of the
pulse duration.

The Nd: YAG solid state lasers in their fundamental wavelength at 1064 nm in the near
infrared have provenimmediately the most suitable for the applicationin question. It has
also been shown that anintermediate pulse duration between that of the Q-switch laser
(<10ns) and of the free running (<200ps) lasers allows to avoid both the photomechan-
ical damage induced by very short pulses, and the photothermal damages produced on
the surface by irradiation with very long pulses. The Nd: YAG laser systems called Short
Free Running (SFR) and Long Q-switching (LQS) have therefore been proposed to over-
come the aggressiveness of the Q-switching lasers (QS) on extremely brittle materials
and to reduce both the photothermal and photomechanical damages possibly caused
by too long and too short pulse durations.

In recent years, there have appeared on the market and in restoration and research labo-
ratories laser systems for cleaning with wavelengths different from the “traditional” Nd:
YAG: in particular, are proving to be particularly effective the Er: YAG (Erbium systems,
with 2940nm wavelength) and the Ho: YAG lasers (Holmium systems, with 2100 nm
wavelength).

These two new systems are today present in the Laboratory of Diagnostic for Conserva-
tion and Restoration of the Vatican Museums that is at the forefront in Italy and Europe
in the restoration and in the experimental application of the most sophisticated tech-
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nologies for the conservation of cultural heritage. The Director of the Laboratory, Prof. Ul-
derico Santamaria, is in fact always staunch supporter of the indispensable union between
art and technology for the conservative restoration, following the well-known principles of
the theory of the restoration of the famous historian Cesare Brandi.

Within the Laboratories, the laser technologies have long been studied and applied suc-
cessfully. The restorers can count on a large number of different lasers that is enriched
year after year. Among the artworks restored in the Vatican Museums and returned to their
original beauty thanks to the laser we remember the wall paintings by Michelangelo in the
Pauline Chapel, a painted sandstone Egyptian sarcophagus, several marble sarcophagi
from the Roman period, the frescoes of the Necropolis of Santa Rosa, the basement of
Antonio Pio column.

It was also tested to restore stone artefacts exhibited outdoor, to remove lime deposits
and iron oxides, as well as to passivate ancient metal objects (e.g. Vatican Gardens, Roman
sarcophagi, etc.)

The Holmium laser, which comes from the medical field and just landed in the world of
restoration. The strength of this system lies in its extreme ability to pulverize hard aggre-
gates (and is in fact used in medicine for the treatment of kidney stones) combined with
a simultaneous biocide action capable of eliminating mosses, fungi, lichens, and any of
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organic and biological nature material deposited over time on the works, often left to the
elements, such as those of the Vatican Gardens.

Within the Vatican Laboratories After a diagnostic survey campaign, a controlled fluence
laser type Nd:YAG Qsw 1064 nm was successfully used to remove selectively the natural
resins found on two paintings on canvas by Lorenzo Lotto (“Presentation of Jesus in the
Temple” and “Jesus Christ’s Baptism”, both the property of the Museum of the Holy House
of Loreto.

More recently has been tested the Erbium system, which has been successfully applied
for the removal of layers of ancient restorations on the board painting of “Madonna della
Cintola” by Vincenzo Pagani. Thanks to these successful trials the same system is actu-
ally applied in ISCR institute in Rome to remove hard deposit from a board painting of
St. Bartholomew, from a Tuscan school of the fifteenth century: the layers of this deposit
appeared very unigue and tenacious, almost chalky, and had proved resistant to removal
with conventional chemicals.

In conclusion, the intense trials conducted in recent years by accredited Restoration and
Research Laboratories in Italy and around the world has led the expansion of laser appli-
cations in various conservation problems. With the advent of new systems and new laser
wavelengths even more interesting fields of application will be explored.
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THE DEPARTMENT OF EARTH SCIENCES OF
“LA SAPIENZA™ UNIVERSITY IN ROME

The method of electro-physical dehumidification
of masonry in a basement damaged by rising damp

Designed by the Rationalist architect Giovanni Michelucci in 1932 and inaugurated along
with other buildings inside the university campus of Roma La Sapienza in 1935, the edifice
is an example of Italian Rationalist architecture with its neat reinforced concrete skeleton
and travertine stone facade.

Located in the neighbourhood of San Lorenzo, near the strategic railway stations of Roma
Termini and Tiburtina, the university campus is one of the most important achievements
of Italian Rationalism, whose site management and coordination was entrusted to Roman
architect and town planner Marcello Piacentini. A monumental gate overlooks the main
square, Piazzale della Minerva, where the severe front of the Rector’s Palace stands out,
the work of Piacentini himself. The north and south ends of the square accommodate the
building of the Department of Earth Sciences designed by Michelucci and the building of
the Department of Mathematics designed by Gio Ponti, respectively. Both edifices have
their facades lined with travertine stone slabs and abide by the traditional nationalist and
rationalist aesthetic rules dictated by architect Piacentini.
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The main front of the Department of Earth Sciences is simple, neat and symmetrical, with
two staircases to the sides giving access to the main entrances, raised on platforms and
scooped deep into the facade. Deep loggias in the two top floors create two peculiar side
zones contributing light and shadow effects to the facade. The central portion is character-
ized by four rows of windows, three of which are rectangular in shape and the top one has
smaller horizontal openings. A delicate moulding outlines the whole volume on top

The complex is composed of two buildings. One faces the main square and has a tradi-
tional plan with a rectangular central courtyard; it rises on three above-ground levels and
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one basement level. The interiors accommodate all the areas dedicated to students and
teachers, including conference halls, classrooms, the library, etc. Another volume stems
from the north-eastern corner of the former building and has a tapered rectangular plan
to house the mineralogy and geology museums. An L-shaped corridor connects the two
building creating an inner courtyard.

In 2015 some degradation was remarked in the basement masonry, where the archives are
located, caused by humidity, and namely by water rising from the underground. This par-
ticular phenomenon is owed to the typical polarity of water molecules, capable of interact-
ing with the stone of the masonry, which is equally polar and therefore hydrophilic. Electri-
cal forces cause water to become attracted into the micro-pores (capillaries) of masonry
and, by adhesion, to migrate upwards and transport all salts encountered while rising. The
problem affects walls and relevant finishes up to 1.5m; rising stops when capillary adhe-
sion cannot counter the gravity force. The prominent degradation of the masonry, mainly
caused by salts, consists in plaster peeling off and swelling copiously, with a resulting loss
of material. Moreover, the water trapped inside the walls evaporates into the rooms and
interferes with the health of the environment, as well as with the conservation of the
books in the archives. Finally, any humid masonry is potentially at risk of biological attack.
For all the reasons above, the University management decided to solve the problem of
rising damp prior to restore wall finishes. The operation is necessarily preliminary to the
renovation of the plasters; otherwise the plasters, while new and more macroporous than
the old ones, would degrade soon. First of all, the management entrusted Tecnova Group
to supply an electro-physical dehumidifier, which was installed inside the rooms and con-
nected to the mains. The system helps solve the problem by generating electromagnetic
pulses capable of interfering with the electrical interactions of water and masonry. In brief,
it prevents capillary adhesion and therefore rising damp, keeping water low in the walls.
Before installing the device, a site analysis was carried out, with the measurement of the
amount of water in the walls at different heights. This preliminary fact-finding step was
followed by the installation of two dehumidifiers with a range of action of 15 and 10 me-
tres, respectively, in July 2015. During the drying process, the rooms must be ensured ad-
equate ventilation, controlled temperature of 20°C and relative humidity of 65%.

One year after the installation of the system, some masonry samples were collected to
monitor the content of humidity in the plaster, with the help of a ponderal analysis and
the identification of the salts in the masonry. Small holes of maximum 10mm width and
10cm depth were bored to collect the samples, whose humidity values were measured by
means of the ponderal method with thermal-hygrometric verification. The method helps
calculate the balance between the weight of the sample at humid state and the weight of
the sample after it is dried under controlled temperature not exceeding 110°C.

The results of the analysis above were compared with the data obtained from the ponder-
al analysis performed upon the installation of the device in July 2015. The diagram of the
comparisons show the fall in water content in the masonry. Water content values at dif-
ferent spots vary between 5.9% and 13.8%, therefore exceeding the physiological content
of masonry, equal to 2%-4%. This means that the drying process is still at an early step
and further analyses will be needed to obtain better results. Once the convenient humidity
value in masonry is reached, then the plaster and all degraded finishes will be restored.
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THE RESTORATION OF HISTORICAL SURFACES BE-
LONGING TO THE ARCHITECTURE OF BOLOGNA: SOME
EXAMPLES OF «RESTORATION OF THE RESTORATION®
AND NEW TECHNOLOGIES

Starting from 2012 we had the opportunity to restore some of the most important monu-
ments in Bologna. These have historical facades characterized by the most popular items
. Rossana Gabrielli  wjdespread in the historical centre: brick masonries and architectural elements in moulded

Clelia La Mantia

sandstone (cornices, capitals, etc.). The typical finish of their wall surfaces had a light pink
Ijeon ar()o veil, because of the earthenware which let the underlying masonry texture be visible. This

_ _ ~ kind of finish is inspired by the medieval technique called “sagramatura” .

"',,1,]:3‘9 :Eﬂﬂ;g{ﬁgﬂg:ﬂgjﬁ This is exactly the appearance of the facades of two buildings that the ICE delegation is
going to visit in Bologna: Podesta Palace, restored between 2012 and 2015 and Scappi Pal-
ace, thatis still under work. Since these palaces have been restored many times in the past,
it was necessary to make a preliminary accurate analysis campaign aimed both to define
the preservation state of the surfaces and to identify materials and product (such as appli-
cation of stucco or strenghtening), used in the previous interventions that require a specific
work: a real “restoration of the restoration”.

PODESTA PALACE

THE STORY

“Podesta” palace was built in 1200 in Maggiore Square to a public use, but now it has such
a different appearance. It is a complex and the most ancient part is the one corresponding
to the Arengo tower, 39 mt long. In 1245 the palace was united with “Re Enzo” palace and
“Capitano del Popolo” palace. At the lower level we can see a space covered by a cross
vault called “Voltone del Podesta”, supported by 4 columns with 4 terracotta sculptures
on their top. In the second half of XV century Giovanni Il di Bentivoglio decided to modern-
ize the facades that changed their look from medieval to Renaissance. However the work
remained unfinished because Bentivoglio was sent away from the city after a people’s in-
surrection. Nowadays we can see a lower level with 9 arches and an higher part with 9 cor-
responding arch windows. Sandstone is the most used material even for the decorations.
In the base there is a bossage and decorated tiles. We can remind the criticized restoration
of 1910 by Alfonso Rubbiani who built battlements as crowning elements, to complete the
Bentivoglio’s project and made demolitions and remaking in the loggia. Rubbiani’s idea of
restoration was the one of reinstatement, made by removing disharmonious elements and
remaking others 2,

(1) Gabrielli R. e Geminiani F., Le finiture dell’edilizia storica bolognese: la sagramatura ed il restauro delle facciate nell’esempio
di palazzo Agucchi, in “Dossier n.5/2001", Maggioli Editore

(2) Antonella Ranaldi, Il restauro di Rubbiani del Palazzo Re Enzo, in Palazzo Re Enzo. Storia e restauri, a cura di Paola Foschi
e Francisco Giordano, Costa Editore, Bologna 2003. Pp. 95-118
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A POSSIBLE METHOD OF INTERVENTION:

THE CHOICE OF MATERIALS AND PRODUCTS

According to what we have already said, before the operational phase, we made an accu-
rate analysis campaign not only direct on the ground, but also with an archive and library
research aimed to understand the type and the preservation state of the materials used
at the moment of the foundation and in the next interventions. For example, correlating
analysis’s results on materials and the information achieved, it has been possible to realize
a stratigraphical analysis about the various types of mortar founded in the masonries. This
kind of analysis has been used to develop a mapping and a cataloguing of these materials
and to decide what were the best product to use in the cases of reintegration or filling. For
this reason we used various types of mortar with an appropriate formulation, to respect
the principle of compatibility (of composition, particle size, and colour) with the sand-
stone. Besides we observed that in the past was applied a strengthening product, silicon
based, exclusively in correspondence to the sandstone elements of the higher part of the
facade, whose preservation state is clearly better than the one of the lower part.

During this intervention we had the opportunity, in collaboration with the Department of
Material Sciences of Bologna University, to test a nanotechnologic protective system tita-
nium dioxide based that protects the surfaces from atmospheric agents and in addition
absorbs pollution giving back clean substances to the air.
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PALAZZO SCAPPI

THE STORY

Palazzo Scappi, located in the historic centre of Bologna was the senate palace of the fam-
ily from which it takes its name. It is located in the so called “Canton’dei Fiori” where in the
past had place the flower market.

It was built in the middle of ‘500 @ on the place where stood the houses of the family
which included a thirteenth-century tower that still exists. Its current appearance is due to
the reconstruction made by Augusto Sezanne in 1892.

The building doesn’t have a very developed height, but can include 5 rows of small and big
windows, including those of the portico: the smaller ones are rectangular and decorated
with sandstone frames; those of the main floor, the most majestic, are decorated with tri-
angular gables “in rock” and with sill supported by long grooved shelves. Today some of
these are buffered, others were expanded and became some longest openings.

The lower part consists of six arches supported by brick columns, with composite and Co-
rinthian capitals in stone characterized by different decorative motifs.

Scappi family died out in 1707 with the death of the last member. Later on the building
underwent several changes of ownership.

THE INTERVENTION

Also in the case of the restoration of Palazzo Scappi’s facade (which have consisted more
in securing sandstone element that were at risk of detachment) it was fundamental an
accurate phase of stratigraphical analysis that has been used to detect different types of
mortars (made of lime and sand, gypsum, up to a cement-based mortars), used for fillings,
reintegration and partial reconstruction of the sandstone elements under construction
and subsequent maintenance operations or restoration. Through the comparison between

(3) Roversi Giancarlo, Palazzi e case nobili del ‘500 a Bologna, Grafis Edizioni, Bologna 1986, pp. 341-348
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direct stratigraphical analysis and the information gleaned from laboratory investigations,
carried out on samples taken appropriately, types of finishes applied on surfaces have
been identified. Even in this situation all the data collected during the analysis phase rep-
resent an extremely important tool for the definition of the methods and materials to be
used at different stages of intervention in order to run an effective restoration, sustainable
and respectful of the historic features of the building .

SAN PETRONIO BASILICA

THE STORY

The restoration methodologies described above were also used in the case of the impor-
tant intervention made on the San Petronio Basilica .

The San Petronio Basilica is located in the large Piazza Maggiore in Bologna.

Its construction began June 7,1390 under the direction of the work of Antonio di Vincenzo,
but we cannot set a date for the conclusion. It is a late-Gothic basilica with three naves.
According to the original plan, its length should have been even greater ©.

The current structure of the facade is characterized very clearly by a lower part made of
brick whereas the lower part, which includes the three portals, is covered with white Istrian
stone and red Verona marble. This coating is clearly unfinished. The main portal is the work
of Jacopo della Quercia, with representations of the Old and New Testaments. On the tym-
panum sculptures of the Madonna and Child are visible, and of Sant’Ambrogio and San
Petronio too. The portal was unfinished: missing the terminating cusp.

The first major renovation which was submitted in modern times the facade dates back to
the seventies and had as protagonists Ottorino Nonfarmale, Eugenio Riccomini and Raf-
faella Rossi Manaresi, at the center of a heated debate; during the nineties they were then
carried out a series of maintenance interventions.

(4) RESTORATION OF SAN PETRONIO BASILICA: FOUR-YEAR PROJECT BETWEEN INNOVATION AND ECO-SUSTAINABILITY,
Dott. Arch. Roberto Terral, Dott. Rossana Gabrielli2, Dott. Michela Boni3 1 freelance architect, Studio Cavina Terra Architetti, Bologna;
2 architectural archaeologist, Leonardo s.r.l., Bologna; 3 restorer and art historian, Leonardo s.r.l., Bologna, in Built Heritage 2013
Monitoring Conservation Management, pp. 1461-1471

(5) Bellosi Luciano, La Basilica di San Petronio in Bologna, voll. 1-2, Cassa di risparmio in Bologna, 1983
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THE ANALYSES AND THE CLEANING OF THE SURFACES

Cognitive campaigns conducted on the structures, the study of historical archival sources,
documentation on the restorations and the development of operational protocols, includ-
ing the experimental and innovative ones, have enabled the collection and systematiza-
tion of many data, that in many cases were unpublished, useful on scientific level and for
the planning of future maintenance.

The restoration work on the stones and on the sculptures of the facade cannot ignore the
conservation history that preceded it: much of the current intervention focuses on dia-
logue with what has been done in the past.

The state of preservation of the facade was discrete, the consolidating product that has
been used, known as “mista Bolognese” (acrylic-silicone resin) acquitted in part its func-
tion and the stone facing has only required some precise and circumscribed interventions
of consolidation or bonding of parts with epoxy resins di-components. The largest work
was the accurate cleaning articulated in successive and progressive stages. A first phase of
removal of surface deposits, made with soft brushes and with the aid of an aspirator, was
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followed by a cleaning by compress with demineralized water, a localized solvent cleaning
made by buffer. Particularly tenacious deposits has been removed by laser technology, to
obtain a selective removal only of the deposits and the preservation of the patina of oxa-
late and traces of previous treatments. The operation of filling of the joints and more or
less consistent cracks played a major role also for its conservative aspect of bringing them
to the level of the stone in order to facilitate the drain rainwater. For the same reason some
covers were made of lime-based mortar, earthenware and sand, to make the surface wa-
terproof and reinforced with a honeycomb mesh. The last phase is that of the application
of the protective product specially formulated to be laid out on a surface already treated
with acryl-silicone resins.

The three sculpted portals and more decorative elements of the facade were subjected to
a scanning three-dimensional relief in high precision useful to the acquisition of a perfect
virtual model of the entire complex, realized with digital techniques and without direct
contact with the elements. Thanks to the model it is possible the material reconstruction
work in full-scale, in order of its valorization, study, exhibition, or to prototype partial or
integral elements to replace the original in case of loss of the same.

The church square, also in stone, was the subject of a cleaning operation performed with
the use of pressure-controlled precision sandblasting machine: a conservative interven-
tion, respectful of the historical monument.

The project also involved the completion of the restoration of the interior chapels of St.
Vincent Ferrer, St. Rocco, St. Michael and St. Rosalia-S. Barbara.

Outside, in addition to marble, for which were applied the same methods of the facade,
there are pieces of plaster in which were found traces of a decoration, portions of cotto
“unfinished” tiles, which also characterizes the upper part of the facade and finally there is
the cotto “sagramato”, not present in other areas, but particularly important as a surface
to be preserved as it contains the traces of the original finish. In fact, the “sagramatura”
has characterized much medieval building in Bologna but it remains preserved in very few
original examples. A careful diagnostic campaign has brought to the knowledge of materi-
als and of diseases and causes of degradation that characterize both the part in stone that
the brick.
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For the part stone a special mention should be made to the trial, carried out thanks to
the instructions of the Opificio delle Pietre Dure, of sulfate reducers bacteria which have
the advantage (even in an environmentally friendly way), to make an extremely controlled
cleaning respecting the object, the operators and in the environment in which it operates.
At a structural level there were no significant problems except for a large lesion on a capi-
tal that was a through lesion and parallel to the surface and has necessitated a bandage
with carbon fiber tapes stacked in three layers, glued with di-component epoxy resins, later
treated with inert conform to the original for grain size and color.

On the brick part of the wall, after a consolidating process of the “sagramatura” parts with
micro injections of acrylic resin diluted, it proceeded with a cleaning with atomizer system
that combines the mechanical action obtained by the run-off with the chemical action of
the water which slowly dissolves plaster or the secondary calcite, of redeposition, which
act as ligands of the black crust and let it be easily removed. The laser has been used to
remove black crusts in the lower part of the windows, in correspondence of the brick parts.
The use of this nanotechnology has enabled a controlled surface cleaning without the risk
of damaging the protective coating present. The joints, in the portions that required it,
were grouted with mortar of lime and sand, in accordance with the original.

THE RESTAURO VERDE® SYSTEM

The actions described above were conducted using the Restauro Verde® system, an ap-
proach to restoration work (conceived by Leonardo on the basis of guidelines set by the
Green Building Council - to which Leonardo joined and with whom is working to define
the Protocol of Historical Buildings) in view of environmental sustainability and energy
conservation. The growing awareness of environmental issues has led to think that the
restoration is necessary to arrive at a sustainable preservation of cultural heritage. Much
attention is paid to the control of the environmental impact created by restoration activi-
ties, trying to reduce pollution. Specifically, the Restauro Verde® systemis divided into four
main categories:

The procedures for the evaluation and selection of products to use in the recovery and
restoration of the buildings;

The preservation of health and safety of operators and people unrelated to the con-
struction site;

The procedures for a correct management of the works with low environmental impact;
The research and innovation through the realization of research projects for the applica-
tion of substances, innovative methodologies and tools for the restoration works and for
the recovery of the buildings.

According to the same principles great attention is also paid to the reduction of water’s use
in the cleaning operations, thanks to the use of alternative systems such as spray water
and the correct management of discharge.

Another important element for the containment of water consumption is the use of the
technology for the microsandblasting developed by Ibix used in a selective and calibrated
way for cleaning or finishing works. This system is much used also for the removal of graffiti
in the historical centres.
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ELECTROPHYSICAL DEHUMIDIFICATION OF MASONRY
IN THE CHURCH OF SAN PAOLO MAGGIORE. BOLOGNA

A method to contrast humidity problems in masonries

The Church of San Paolo Maggiore in the historical centre of Bologna was built between
1606 and 16011. Inside the building we can see an impressive pictorial decoration.

This church had problems due to rising damp in its masonries. For this reason were imple-
mented diagnostic tests to define the exact water content.

To interrupt this phenomenon, Melloncelli company installed three systems inside the

building:

_ Thefirst one was installed in 2009 and has an effect on (acts on/includes) the front of
the church and its bordering parts.

_ Thesecond one was activated on the 30th of May 2014 (it is called “San Paolo Maggiore
17) to interrupt the process of rising damp that was damaging the sacristy area.

_ Inthe other areas, not yet protected, was installed the third and last system on 29th lf
July 2014 (called San Paolo Maggiore 2).

This system called Tergomatic interacts with the masonries where it generates an electro-
maghnetic field with various rays and has effects on the behaviour of electric charges. In this
way an electro physical dehumidification takes place.

Then, every year, the company measured the amount of humidity by the evaluation of wa-
ter content in the masonry due to monitory the process of electro-physical dehumidifica-
tion produced by the second and the third device.
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HUMIDITY MEASUREMENTS

The measurement of humidity, as well as measurements of water content can be done
with different methods. First of all, is recommended to start with preliminary analysis with
the aim of verifying the water distribution in the masonry, it’s quality and quantity on the
surface and in the area we are testing.

The measurement are made to define the exact water’s content in the masonries, reported
in percentage to the weight or to the volume of the sample. Before taking samples it is
necessary to define the number and the extension of the tests to do inside and outside the
masonries and at what depth to take this pieces.

This practice can be done with various methods, that can be classified in two groups: direct
and indirect methods. The first ones consist in taking samples from the masonry and then
obtaining the different measures, whereas the indirect methods have the advantage to
evaluate humidity content in stones without taking any sample.

The Italian legislation gives recommendations about the procedures to evaluate the
amount of humidity in natural or artificial stone of Cultural Heritage.

To measure water content has been used the Metodo ponderale (based on weights) ac-
cording to the Italian legislation which in the UNI 11085:2003 (but even in the European
law EN - Conservation of Cultural Property) gives recommendations to apply this method
in order to evaluate the water content in natural or artificial stone belonging to the Cul-
tural Heritage.

This procedure consists in weighing the samples at the moment of the extraction and after
the exsiccation made in oven or heaters in laboratory. The difference of the weights allows
to get the percentage of water content referred to the damp weight, to the dry weight and
to the volume.

By this procedure the company could affirm that the reduction of relative humidity was
about 40% (tables).
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ABSTRACT. The conference is aimed at introducing some examples of international coop-

Chairman: Alessandro Zanini

eration centred on the field of restoration design, by means of the internationalization action
promoted by the Italian Ministry for Economic Development (MISE), and coordinated by ICE,
Agency for the internationalization of Italian companies, as well as by means of models of in-
ternational cooperation and experiences from some individual companies.

The presentation includes some examples of international projects coordinated by ICE Agenzia
and Assorestauro in the period 2013-2017, along with the countries of prospective and priority
interest. Some delegates from North America, South America and the Middle East have been
asked to report about the opportunities of growth for Italian companies in the market of their
respective countries.
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CONFERENCES AT THE EXHIBITION

* OF FERRARA

9.00-9.30 Registration for credits of professional education with Assorestauro staff
syaq  [Valeria Bemardini g MISE - Ministry of Economic Development
Alessandra ICE —Italian Trade Promotion Agency:
9.40-9.50 Capobianco ICE Internationalisation support for ltalian
ICE restoration companies
Ruben Sacerdotl _ - Emilia-Romagna Go Global 2016-2020.
9.50-10.00 Sxec,‘; g’e k’;ec oro Ee /i, |Regione Emilia Romagna | Supporting policy for the internationalization of the
Rma esk reglone tmilla companies: the case of Restoration net
omagna
10.00-10.10 /;'es.sa”dro Zanini Assorestauro Cooperation between association
resident of Assorestaur
L . Introduction of GBC Italy (Green Building Council)
10.10-10.30 E'am' Silvestrini GBC ltalia Memorandum of understanding between GBC
resident of GBC Italy and Assorestauro
10.30-1045 | Coffee Break
Nicola Berlucchi Internationalization Project 2015-2017 .
10.45-11.10 | Council member Assorestauro The restoration of the Sheik Souleyman’s Mosque in
of Assorestauro Istanbul
Andrea Griletto Internationalization Project 2015_2017 .
11.10-11.35 | 7echnical director Assorestauro The Cooperation Between Cuba and ltaly: REDI project
of Assorestauro in La Havana
) Marco Caffi ; Firsts experiences of internationalization: REDI project
11.35-11.50 Executive Director GBC ltaly GBC Italia and Build Upon
Carlotta Cocco . : : :
11.50-12.15 ’\{l/gepcoordmator of the GBC |GBC HB err(:lrgﬂm|gnt‘),3;?gmg62tal standards applied on the His-
rotocol
Carla Di Francesco
General Director of Regional
Directorate of BCP of Emilia
Romagna, MiBACT Ministry i i .
12.15-1245 | Of Cultural Heritage and GBC HB MEIS, National Museum of Italian Hebraism
Sl Activities and Tourism and Shoah
Andrea Valentini
GBC HB Accredited
Professional
1245-13.00 | Memorandum of understanding and Agreement with the international delegation
Signature at exit for CPE
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FRAGILE VENICE. HOW THE CHANGES OF THE LAGOON
CITY ARE WEARING IT

The book “Fragile Venice. Processes of wear on the urban system and possible mitigations”
is the result of an intense scientific activity carried out by a work group coordinated by
Professor Paolo Gasparoli and by the Department for Protection of the Architectural and
Landscape Heritage of Venice and its Lagoon. The Head of Department architect Renata
EmilianoMartino  Codello, the architect Francesco Trovo and the architects Giorgio De Vettor and Katia Basili,
FrancescoTroveo  both UNESCO office managers, were involved.
Superintendence of Archeology,  The research identifies, defines and analyses the processes and factors of “wear” (that is
Fine Arts and Landscape ; : [ : ]
for the City of Veniceand Lagoon 10 Sy, all those dynamics of transformation of the city that cause alterations to the equi-
librium of the urban system), mainly caused by anthropic pressure on a system of great
historical and environmental importance that is famous worldwide, aiming to identify ap-
propriate criteria for measuring, monitoring and mitigating these pressures.
Caused by various factors, the phenomena of wear investigated under this study have a

T Aa—— ;_'_ -
- — = -;l-la-,q_

e - : g

. . -
e O P

~ i L - =

——




 WORKSHOP SESSION B

|6
L T
v

physical nature, like the wear of the banks and edge of the canals, of the paving and of the
building structure, and a perceptive nature, like the overcrowding and the changes in the
consolidated image of the city, in the urban vitality and in the open space’s quality of use.
These can be attributed to all the dynamics of transformation of the urban environment
caused by a wide variety of human activities (real estate owners, users, operators, tourists,
etc.) that use it and consume it with different levels of awareness and in various ways,
some of which are at times contradictory, and in effect inescapably become an “implicit
project” on the existing structure.

From a methodological point of view therefore, three levels of description of the critical
factors of the site were identified and can be summarized as follows:

Phenomena: these identify all the dynamics of change that manifest themselves as
actions that generally cause wear on the old town centre, leading to alterations in the
equilibrium of the physical and social system and loss of material and/or significance
of the urban fabric through negative perceptions, unsatisfied expectations, perceptive
problems or problems linked to settlements, dissonances and inadequacies.
Correlations: these are the main relationships that are established between the phe-
nomena and constitute the indicators of risk generating macro-emergencies.
Macro-emergencies: these are the categories of problems or theme areas that have a
negative bearing or could have a negative bearing on protection of the lagoon and pres-
ervation of the site on a systemic level.

The elements of criticality that can be seen in the Venetian system derive from the knowl-
edge that some equilibria in the lagoon have changed profoundly over past decades, de-
termining new models of use in the entire land and water system of the old town centre.
In particular, it is the continuous increase of the number of tourists that has brought some
negative effects. These has led to an increase in traffic on canals, both transportation of
people and goods, the congestion of certain routes, the changes in the use of certain build-
ings and changes in local commercial activities. Furthermore the resident population has
experienced a significant shift towards the mainland due to economic issues linked to the
real estate market and because the site became such a huge tourist attraction. This led
inhabitants to transfer their place of residence, selling any real estate they owned and
purchasing residential properties on the mainland that were likely much larger and more
“modern” than those in the old town centre. Consequentially, the properties that became
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available and were put on the open market were frequently reused for activities that sup-
port tourism.

However, although the quantitative problem of tourism is without doubt inescapable and
has also been widely analysed, it is important to note that to date it has not been possible
toimplement concrete actions directly targeting the regulation of tourist flows, mainly due
to the practical difficulty of limiting the number of tourists entering the city.

Moving from detecting factors of risk to planning and implementing mitigating actions
must necessarily be mediated by a constant and precise monitoring activity. This is the key
to acquiring the information needed by the responsible authorities and other stakehold-
ers in order to assess the effectiveness of the strategies in achieving the pre-established
objectives and suggesting, modifying or adapting processes and actions.

In other words, the outcomes of monitoring should influence the definition of programmes
and public policies that target the protection and preservation of the site based on the
principles of safeguarding the identity and authenticity of the old town centre of Venice,
which can be implemented in order to counter or at least contain the negative effects.

SETTLEMENT SYSTEM TVPE OF PHENOMENON PHEROMENON

Diagram 1 - Description of
the phenomena and their
correlations with the aim
of identifying the macro-

emergencies. The main
correlations between the
phenomena are highlighted
in the intersections of the
right-hand matrix

Diagram 2 - Aggregation
of the macro-emergencies WEAR OF THE £0GES CVEACADWINNG
by category of wear. In ==
yellow are the categories E 5 ——_
of perceptive wear, in grey
are those of physical wear.
Among the conditions

LAE
"

OF THIE URBAN STRUC
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© Photograph by Delfino-Sisto-Legnani-and-Mach'—tabpelEﬁT-m .
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THE RESTORATION OF THE FONDACO DEI TEDESCHI:
FROM THE TOP TO THE BOTTOM

After the Doge’s Palace, the largest building on the Grand Canal near Rialto is the former

Fondaco (or Fontego) dei Tedeschi. Functioning since 1228, it served as the warehouse for

all commercial goods coming from Northern Europe and as a guest house for both mer-

chants and prominent guests from the German countries (for instance, Direr). There were

two dining halls (one for the summer and one for the winter), several meeting rooms, and

Luc?ga\;::gmcaglc?m all what was needed for a self-sufficient foreign colony. In brief, the building housed a mon-

astery, a commercial community and a real village at the same time. Rebuilt in 1505 after

a fire at the Serenissima’s expense, the edifice stood in the neighbourhood of the most

important trading hub of the city and was functionally integrated with the commercial

S e o distribution by means of a number of shops lined along two streets on the ground floor. On
— 1 o the other hand, the building inevitably maintained a privileged relationship with the traffic
TN w‘,@ 232;3;} on the Grand Canal, as one can easily infer by the partition of the front in three sections,
T ™ _ the central one being characterized by a tall and deep five-arch porch on the ground floor,
' opening onto the water to welcome people and goods. Once, this facade used to bear fres-

coes executed by Giorgione, while another facade along one of the streets was decorated

e with frescoes by Titian, but both cycles are now missing. The walls of the inner courtyard
l ;1 used to be interspersed with a row of arches progressively reduced in height, which opened
onto arcades and loggias, whose masonry mass they helped lighten. The most significant

changes were made during restoration works between 1928 and 1939, aimed at adapting

the building to its new destination as central post office. The structures were consolidated

" with the introduction of reinforced concrete elements into masonry for load bearing pur-
i - poses; the floors were replaced or reinforced; the roof was totally replaced with a new rein-

Emiliano Martino

! forced concrete truss covering.
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Thanks to the restoration and functional rehabilitation designed by OMA architects, the
Fondaco dei Tedeschi — today the property of Benetton group — has become a commercial
area and houses the shops of the luxury brand LVMH, as well as some other areas open to
the public.

The restoration works were entrusted to Rizzani de Eccher and Sacaim. They included sev-
eral interventions, among which the restoration and raising of the original roof to accom-
modate a new multi-purpose area and the execution of a global protective system against
the “high tide” — a recurrent seasonal event in Venice — are certainly worth mentioning.
OMA’s design included the elevation of the 19th century steel and glass roof to make room
for a new volume to be used for public events. The original roof was lifted by 1,6m and
propped up with new steel pillars, which are longer but as wide as the original ones. An-
other row of pillars was added to guarantee greater stability against seismic vibrations.
The 19th century roof was disassembled and brought to the restoration workshop to check
its profiles, nails, tie rods and all anchorages. Any weak elements or connections were re-
placed or reinforced, with a view to adapting the whole structure to the current standards.
Period glass elements were replaced with new glass to guarantee ultimate comfort inside
the multi-purpose area. This new “glazed room” was suspended on top of the central
courtyard with the help of a 60cm high steel beam network (HSA 538/168). Access to the
area is ensured by lifts and an escalator, which reach a gallery with a new flat top running
from theridge line of the original roof to the central pavilion, obtained after the demolition
of the under pitch.
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The building was “defended” against the action of exceptional tides as high as +2,00
above sea level as compared to the zero reference point of Punta della Dogana. The protec-
tive system consists in a basin with a specially conceived concrete conglomerate bottom
and — wherever required — side walls. This special conglomerate features high mechanical
resistance and controlled shrinkage; moreover, silica fumes were added to the mix so as to
obtain a more compact matrix as compared to traditional concrete.

The courtyard columns have been lifted and the waterproof basin has been stretched be-
low their stands.

The new reinforced concrete elements, including the cable tunnels, lift and elevator shafts,
have been executed with the same technology and the same materials; they have been
connected to the structure of the basin and all joints have been waterproofed with “seams”
and hydrophilic resins. On the other hand, any extant reinforced concrete structures, as well
as spine walls and load-bearing walls in general, have been finished with fibre-reinforced
non-shrink waterproof plaster. All in all, these interventions helped obtain two results at a
time, that is the whole foundation system was waterproofed and consolidated.
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et THREE INTERVENTIONS IN
uerezovazets - THE “SEMINARIO PATRIARCALE™ IN VENICE

Daniele Penzo

The building of the Patriarchal Seminary (in Italian Seminario Patriarcale) was built in
w 1671 for the Somaschi fathers starting from one of the Trinity monastery’s existing clois-
ters. After the banishment of the Jesuits from Venice, the role of aristocracy’s educators
of the Serenissima was assigned to the Somaschi fathers. Some lands on Punta della
ufv‘;v@fggzg:m:: Dogana were grant to this Order, where it will build, along with the college, the church of
Santa Maria della Salute. Both buildings, although visually separated, are part of a single
representative and devotional program, wanted by both the Republic and the Somaschi

fathers. The entire project was designed by Baldassarre Longhena, one of the main vene-
tian architects of XVII century.

VENEZIA

The college is built on five levels around a square-shaped colonnaded courtyard, and
it's composed by a monumental body flanked by other buildings. In plan the Seminario
evokes the monastery’s type, but mixed with some elements taken from the civil palaces.
The design was then adapted to the different program and to the tight shape of the site.
These qualities make the building an authentic new invention. The college’s facades strike
for the linguistic poverty, for the lack of sculptural elements and in which the horizontal
lines prevail on the vertical ones, with the aim, probably, to exalt the near Salute’s mag-
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nificence and to be alternative and a contrast to the aristocratic palaces’ sumptuousness.
After about only one century it became clear that the educative experiment that the So-
maschi proposed was a failure because it wasn’t able to attract students from the higher
classes; therefore all their schools were closed. After the monastery’s suppression in 1810,
the Patriarchal Seminary, that once was based in the Murano island, moved to the building
. Since this new function was similar to the previous one, the building was altered only in
few parts. Transformations went on until the middle of the XX century and included: the
closure of the courtyard between the church and the Seminary, the restoration of the Trin-
ity oratory, the creation of a new garden divided into small courtyards for the recreation
time of the students, the construction of many new rooms and a new specola, an astro-
nomical and meteorological observatory.

The detailed restoration proposals for the XVII century’s building by Longhena was de-
signed by the architect Stefano Battaglia and the final proposals and the construction
works were carried out by the Sacaim company with other associated companies in minor-
ity share. Three interesting interventions regarded the pavement of the third floor above
the historic library, the repositioning of the altar of the Trinity chapel and the creation of a
ventilated wall for the lapidario, in the cloister.

Among the slabs that have been reinforced the one above the historic library is the widest
one and it also supports the high quality decorated ceiling of the underlying space. After
the interventions of XIX and XX century, some steel tie bar were placed connecting the
timber trusses to the slab’s beams, to put an end to the continuous structural failures and
to the beam’s bending. It was necessary to remove these tie bar to make the third floor us-
able again. The intervention performed the removal of the low quality pavement and the
reinforcement of the so revealed extrados by gluing on it some layers of wooden boards
using epoxy resin, until the slab became flat. In this way the cross section in the points
of maximum loads was improved. Then two layers of 2,5 cm thick playwood boards were
glued. In this way continuous “T” sections with flanges 5cm thick were created. The tie bar
were left until the new structure was placed, then they were removed. In this way there
weren’t dangerous adaptations of the structure and, consequently, of the library’s deco-
rated ceiling.




assorestauro WORKSHOP SESSION

il

Among the interventions made inside the Trinity chapel, the most interesting is the conser-
vation and repositioning of the altar made of polychrome marbles. The repositioning was
performed to change the axis of the chapel. In this way the visitors that enter from campo
della Salute (the square in front of the Seminario), canimmediately admire the stone altar
thatis illuminated by the windows overlooking the campo.

First of all the altar was pre-consolidated with the application of a protective coating
made of filmsy paper and gauzes, then the deposits were removed. The barely cohesive
painted films and gildings were stuck again provisionally with japanese paper and acrylic
resin. At this point the altar could be removed and all his parts named and mapped. All
the pieces were impregnated into basins full of ethyl silicate, which was applied also with
brushes, syringes and little pipes, to reinforce them permanently. Then the gauzes and the
filmsy papers were detached with the aid of an appropriate solvent. The cohesive surface
deposit, the encrustations and the soluble stains were removed both with nebulized water
and pills soaked with inorganic salt solutions, ammonium carbonate and bicarbonate. The
chips and the scales with limited dimension and weight were stuck again with epoxidic
resin and gauzes on the back. At last the altar was plastered and microplastered with a
compatible mortar and everything was consolidated using polioxane. After these interven-
tions the altar was finally set in the new location.
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Before the works, a number of stone artefacts of high artistic and historic value
were scattered here and there in the epigraphic museum (lapidario), secured with
mortar onto the cloister’s masonry walls.

The walls had undergone repeated interventions of partial rehabilitation over time,
although the problem of rising damp and resulting efflorescence had never been
solved, so that the masonry was saturated with salts.

To start with, the artefacts were dismounted, desalinated by immersion in special
baths, and restored.

It was clear that any plaster applied onto the masonry would have peeled off soon
after, considering the state of deterioration. It was therefore suggested to the Direc-
tion of the Architectural and Environmental Heritage to adopt a new and unusual
approach in Venice. The idea was to make a totally reversible intervention aimed at
obtaining a durable surface capable of receiving the designed finish. An insulating
false wall consisting of a stainless steel framework adapted for outdoor environ-
ments was fastened to the masonry with insulating plastic dowels and neoprene
supports, to ensure that humidity will not attack the framework and covering pan-
els.

Once the guidelines for the structures were laid, the stone artefacts were relocated
according to a new arrangement based on historic documentation. The artefacts
were fastened by means of stainless steel stirrups and inserted into the neoprene
supports for insulation purposes. Then, 8-9mm thick magnesite slabs were in-
stalled and finished with paintings to conceal the lack in coplanarity of the surfaces.
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