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SPONSOR PRESENTATION

The Italian Trade Agency - ICE is the Government agency that supports the globalization of
Italian 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 associations 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 areas – industry (consumer and capital goods), agricultural technology and agri-food, services, 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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Project coordinator:
Andrea Griletto

Established in 2005 as the first Italian association of manufacturers of materials, equipment and technology, suppliers of services and specialized companies, Assorestauro represents 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 specialists, 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 tourism, industry and bioconstruction.

WHAT ARE ASSORESTAURO’S GOALS?

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 members 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 promoting 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
and development, promotion.
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WHAT DOES ASSORESTAURO DO ?

Several activities aimed at promoting the professional skills in the restoration sector fall in
the scopes of the Association. They include diagnostic analysis, design and on site execution, producing technology and materials, as well as contributing technological innovation, 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 involved and offered the chance to study and penetrate foreign markets through projects
co-sponsored by national and international bodies.
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PREMISE

P R E M I S E

Roberto Masini
President of Ordine
Architetti of Florence
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Stemming from some important partnerships with Assorestauro and RFI, this event represents one of the most significant training actions organized by the Roll of Architects and by
Fondazione Architetti of Florence. The programme as a whole offers an important speculation on the conservation of modern architectural heritage and supplies precious indications about the operational methodology.
Our country holds a modern architectural heritage of outstanding value, including not only
the works of Rationalism – like the complex of Santa Maria Novella railway station, which
not by chance was chosen as the main site for the seminars – but also several experimental buildings erected in the aftermath of the Second World War, for instance the works by
Leonardo Savioli and Vittorio Giorgini, to name but a few. This richness today represents a
fundamental example of the international architectural culture. Taking care of this heritage and preserving the characteristics that make its essential value must necessarily be
based on this awareness and on the knowledge of the most convenient tools for correct
conservation”

How to restore modern heritage?

This question lies at the foundation of our training session, both theoretically and operationally. From a theoretical viewpoint, the main issue is identifying not only the correct
methods, but also the correct approach to the original work. Usually, the 20th century
architecture holds a utilitarian approach, which makes its look and original layout more
prone to alterations over the years. It is therefore necessary to learn about the genesis and
background of a work, which are essential to interpret the space and the original character
prior to assigning new destinations of usage. On the other hand, it is equally important to
gain information about the design, technical choices and site history prior to starting the
correct conservation works.
Finally, the operational step of restoration is the most delicate and creative one, as it differs from the restoration of a historic monument for the diversity of the materials used.
Modern architects widely used concrete and iron, which are prone to rapid degradation for
different reasons, but also some experimental materials and industrial products that are
often no more available or eventually proved noxious for human health.
In Italy, we have already a few examples and important case studies bearing witness to
the special sensitivity and skills required in the restoration of reinforced concrete buildings.
However, it looks convenient to develop this topic further and to draw inspiration from
other European countries where the subject of Restoration of the 20th century Heritage
has already been included in academic curricula and where new professional skills have
emerged in the sector of restoration service supply.

PREMISE
Silvia Moretti
Board of Councellors
Ordine Architetti
of Florence

The Restoration of Modern Architecture:
How and Why - Conference, Workshop
The industrial revolution has dictated a change in attitude towards construction, with architecture having been burdened with construction complexity, a basic characteristic of
modern architecture. This “complexity”, governed by the particularities of these buildings,
is both in terms of materials and technical, architectural and structural solutions. Reading
and understanding modern architecture, investigating it and being familiar with its materials and structures are all critical components of good design practice. Thus rendered
essential is the professional’s competence in operating with a conscientious approach to
the design of such buildings and their consequent actions; being aware of the latest technological innovations and materials currently available to ensure an attentive and appropriate contribution to the characteristics of the building.
The need to reflect on the conservation and restoration terms and to project its theoretical principles and operational practice in a contemporary context, recognising in ‘modern’
architecture a heritage to be protected just as with historic buildings, is today an essential
path in intervening on work sites with awareness of more recent architecture.
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‘Why and How to restore modern architecture’ constitutes the starting point from which
a training pathway emerges. From September to November, a professional development
course was held in collaboration between the Order, the Architects of Florence Foundation
and the Associazione Assorestauro.
Being one of the greatest works of rationalism in architecture in the country, the Palazzina
Reale of Santa Maria Novella in Florence, designed by Giovanni Michelucci, leading industry
experts, architects, engineers, university professors were called upon, together with institutions and companies to take stock of the methods in approach and procedures for the
activities of restoration and preservation of this modern architecture. The series of events
commenced with a presentation conference, followed by training workshops reserved for
industry professionals. Articulated through theoretical lessons and practical workshops,
focus was both on Michelucci’s Palazzina and the thermal power station of the Santa Maria Novella Station, designed by Angiolo Mazzoni in around 1930.
Design method, diagnostic and instrumentation practices have been assessed in all aspects. Analysing the theoretical principles that lead to operational practices and the materials and structures were subjected to investigation. The aim was to understand the
foundation on which we must base an attentive and appropriate restoration project to the
specific characteristics of a building.
Attention to the latest technologies was constant throughout the series of events. They
were illustrated and tested throughout several workshops, on the works of the station
complex, from the ground-penetrating radar and thermographic surveys to cleaning practices, analysing finally the eventual intervention on masonry also in terms of a potential
static reinforcement and seismic retrofitting.
Among the guest presenters at the conference who provided an overview of the many issues related to modern architecture restoration processes and structural engineering legislation were Giovanni Carbonara, one of the greatest scholars and theorists on architectural restoration, engaged in the presentation, “Why restore modern?” and Architect Mario
Cucinella with a reflection on “An innovative approach towards the restoration of modern architecture”. Present on the same occasion was also Architect Paola Grifoni, regional
secretary of MIBACT for Tuscany and Engineer Claudio Modena, professor of construction
techniques at the University of Padua and of Construction Courses focused on seismic
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zones and structural restoration of historic buildings and monuments. Finally, Professor
Ezio Godoli of the University of Florence introduced the history of the station complex and
the architecture of the first two decades of the twentieth century in Florence.
The programme continued with the first module of the training cycle, dedicated to the restoration project and awareness of the aspects of degradation of the surfaces and ruin of
the structures. Presenters included Professor Paolo Faccio of the IUAV University of Venice
who presented the case of the restoration of the Brion Cemetery by Carlo Scarpa in San
Vito di Altivole (Treviso), and Architect Fabrizio Falli of RFI who illustrated the restoration
project of Mazzoni’s thermal power station.
The event continued with the commencement of the individual workshops, through the
process of awareness or, rather, the path to undertake from historical analysis to knowledge of materials, construction details and a state of decay and ruin. The aim was to present the correct approach towards awareness of modern products, intended as a set of
processes that define a procedure of diagnostics and monitoring, from the macroscopic
scale through to the maximum microscopic detail, in order to determine all together positive results in the Restoration, Preservation and Enhancement activities. Finally, the days
in November were dedicated to proper restoration works, necessary both for conservation
and/or recuperation and reuse activities, through examples of several cases of major operations, broken down by methods of approach to the theme of modern architecture, focusing on the importance of better enhancement of modern architecture at a national and
international level, always accompanied by operational insights concerning the Palazzina
and the power station.
The initiative was realised thanks to the support of RFI - Gruppo Ferrovie dello Stato and
the Order of Engineers in the Province of Florence, with the sponsorship of the City of Florence, the National Council of Architects, the Ministry of Heritage and Cultural Activities,
and the Regional Federation of the Order of Engineers in Tuscany.
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PREMISE
Claudio Modena
Full Professor,
University of Padua

A multi-disciplinary approach to
the characterization and assessment of early
reinforced concrete structures
Introduction

Fig 2.
Coring procedures
and compressive
strength test
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Concrete is one of the three most common materials (together with timber and steel) used
worldwide for civil engineering works, thanks to its characteristics of mechanical strength
and versatility. After the first experiments performed during the 19th century, the use of
concrete showed its full potential at the beginning of the 20th century with the development of the ‘reinforced concrete system’ by François Hennebique. However, the outstanding performance of this material was not accompanied by research for adequate durability;
nowadays, most of the RC structures built in the 20th century show clear signs of decay,
mostly related to the phenomenon of reinforcement bars corrosion. The problem of materials durability is accompanied by more specific structural problems. The reuse of RC structures, older than 50 years, often implies changes in use; moreover, since 2003, the whole
Italian territory has become seismic. It results in a significant increase of expected loads
and changes in the required safety levels, according to the importance classes of buildings,
strategic or not. The classification depends on the consequences of collapse for human
life, on their importance for public safety and civil protection in the immediate post-earthquake period, and on the social and economic consequences of collapse. The evaluation
of their vulnerability entails the identification of significant features that affect the structural behavior, such as materials properties and construction quality, characteristics and
structural details of the main structural elements: beams, columns, slabs.

PREMISE
Fig 1.
The analysed
case studies
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Fig 3. Electromagnetic covermeter measurements

Aims and methods

This study is aimed at providing a reference framework for static and seismic assessment
of first generation reinforced concrete structures, based on the data collected from historical research, onsite investigation campaigns and laboratory tests. The case-studies are
early RC structures mainly located in the Veneto Region (North-Eastern Italy). The period
of construction spans between 1900 and 1960. The case-studies are: the Civic Theatre of
Schio (Vicenza) (1907), the Northern Wing of the former Carraresi castle in Padova (1910),
Villa Girasole in Marcellise (Verona) (1935), the Department of Pharmacy of the University
of Padova (1937), ex-Trap Shooting Building in Venice (1949), the Victory Monument in
Bolzano (1929), the former Cooling Station in the former General Market area in Verona
(1930), two industrial buildings in the former Agrimont area in Porto Marghera (1930s),
the Maternity ward (1945-50) and the Pediatric ward of the Padova hospital (1954), the
former Zweifel Embroidery roof in Verona (1960s), the former cattle market in Padova
(1960s) (Figure 1).
The first approach in the analysis of all existing structures is the knowledge phase, generally performed through the collection of original design drawings, pictures of construction
phases and documents which show transformations, both structural and in use. Then, a
careful on-site investigation of the as-built details is advised. Inspection planning must
pursue minimum obtrusiveness promoting crosschecking of results among tests at different invasiveness levels. Visual inspection is often the first qualitative step to identify
the most significant elements on which tests shall be carried out to characterize vertical
and horizontal structures. A thorough knowledge phase should take into account multi-
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scale and multi-physic quantitative tests on materials and structural elements. Before
extracting cores (Figure 2), an electromagnetic covermeter (Figure 3) is used to locate
reinforcement bars and avoid them. Concrete cores are, then, extracted in key portions
of RC structures and used for laboratory mechanical tests of compression, splitting and
identification of elastic modulus values. After mechanical tests, concrete pieces are used
to study the composition, the minero-petrographic and chemical characteristics of conglomerate (Figure 4). Non-destructive onsite tests with a Rebound Hammer (Figure 5)
are, then, performed on a large number of RC elements to recover compressive strength
values and assess concrete quality over the entire structure. A good practice is to carry out
non-destructive tests where corings were extracted for a consequent crosschecking among
results of tests at different invasiveness and reliability levels. Regarding structural details,
the most effective technique for checking the correspondence between the built structure
and the original drawings or simulated design outcomes (in case of unavailable original
documents) is performing local scarifications of concrete cover (Figure 6) to identify cover
thickness , reinforcement bars quantity and distribution. The results are then employed to
perform static and seismic assessments on the buildings, functional for the execution of
strenghtening interventions to improve their seismic behaviour.

Fig 4. Study of composition, minero-petrographic and chemical characterisation of conglomerate
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Fig 5. Rebound hammer test
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Results

Fig 6.
Local
scarification
of concrete
cover

All test data concern the 1900 - 1960 period and refer to 86 concrete cores and 78 pieces
of rebars (Figure 7) sampled from public and private buildings within a wide framework of
structural typologies, such as residences, public buildings, industrial buildings and monuments.
Variations in concrete composition and in compressive strength were observed in different structural element from the same structure. The compressive strength values on slabs
are comprised within the ranges 5÷10 N/mm2 and 15÷20 N/mm2, highlighiting the great
variability in the production process of conglomerate. The compressive strength values of
beams are mainly concentrated in the 20÷25 N/mm2 range, whereas concrete cores from
columns show values of compressive strength in the 10 ÷15 N/mm2 range. These results
can be analysed considering the different use of buildings. In public buildings built between
1920 and 1950, concrete compressive strength is lower compared to private/industrial
buildings built in the same period and to public structures built between 1900 and 1920.
These results suggest that in the very early period (1900-1920) of RC system applications
there was a special attention to material properties, probably to compensate for uncertainty factors related to the novelty of this construction system. After this period, the two
World Wars caused economic restrictions and the need to ‘save’. This logicled to saving,
especially, in materials quality. In particular, concrete mix design and, then, its compressive strength worsened during the realization of structural elements with low stress levels.
On site concrete production favored this negative practice. Generally, concrete mix design
was characterized by high porosity and inadequate aggregate size. As for cement content,
it is generally attested at values around 300 kg/m3, close to the prescriptions of the first
Italian code for RC structures (1907), reaching in some cases higher values (350 ÷ 400 kg/
m3). Low values (e.g. under 200 kg/m3) are observable only in concretes characterized by
compressive strength lower than 10 N/mm2. W/C ratio is a very variable parameter: in the
concretes of the Carraresi Castle the ratio is lower than 0.5, whereas in the Victory Monument in Bolzano (1929) and in the ex-Embroidery in Verona (1960) values range from 0.7
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Fig 7.
Sampling
of rebars
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to 0.8. Furthermore, porosity values vary from >20% to <10% in the case of Hennebique
concrete.
Regarding reinforcement, results from tensile tests showed that more than half of the
samples have a yield strength value between 300 and 350 N/mm2 and a failure strength
between 450 and 500 N/mm2. These values underline a higher homogeneity of steel reinforcement with respect to concrete. Therefore, in RC historic structures the main issue concerning rebars is their distribution (details, mainly of beam-column joints), their diameters
and surface properties.
Regarding static assessment, in case of existing structures, the Italian buildings code allows to perform safety assessments and intervention design only according to Ultimate
Limit States (ULS), with very few exceptions. Static analyses performed according to
ULS underlined a satisfactory level of safety for all structural elements, also considering
an increase of live loads due to a new use. In the past, the use of high safety factors, the
consequent oversizing of structures, and the limited exploitation of concrete compressive
strength and steel tensile strength, allowed to satisfy static assessment, also according
current codes.

PREMISE

Fig 8.
Typical detail
of Hennebique beams

All the case-studies analyzed in this work were designed considering only gravity loads.
When horizontal actions are considered, linear analyses showed that more than half of
the structural elements are not verified. In particular, for shear assessment of beams, current seismic codes require closed stirrups with 135° hooks and, therefore, no bent-up bars
(Figure 8) can be considered as transverse reinforcement. This requirement strongly limits
shear resistance of RC elements. Furthermore, the main problems for columns are related
to the combined action of axial force and bending moment. This is mainly related to the
fact that only gravity loads were considered during the design phase of such elements.

Conclusions

Nowadays, Italian RC structures built at the beginning of the 20th century need repair or
strengthening interventions due to material degradation related to abandon, change in
use and current seismic rules which extended seismic hazard to the whole Italian peninsula.
The main conclusions of this research may be summarized as follows:
a_ even if variations in concrete composition and in compressive strength were observed in
different structural elements even from the same structure, the compressive strength
of concrete cores dated 1900-1920 is on average +30% than the compressive strength
of concrete of the period 1920-1950;
b_ the good quality reinforcement (fy,av=365 MPa and ft,av=493 MPa) was noticed in all
the investigated structures, with a variability of mechanical properties more limited
compared to concrete;
c_ high safety factors applied to materials as required by codes in the early 20th century
allow to satisfy static assessment according to current building standards;
d_ seismic assessments showed columns deficiencies under the action of combined axial
force and bending moment and poor shear resistance for beams.
Apart from the specific technical outcomes, this study underlined the necessity to start
considering the cultural values of early reiforced concrete buildings, conjugating structural
interventions with pure restoration activities necessary to preserve the aesthetic features
of these modern works of art.
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Roberto Masini
President of Ordine
Architetti of Florence

The Palazzina Reale
“Once ‘man’ is set as the base-centre, everything – we can see it here – falls in the range of
his action. He is the unfailing main character of a scene of which he is the centre, the absolute master, while the other characters are only architectural elements. The portico and
the pergola, the fountain and the temple, the pavement and the garden, so sweetly do they
agree to recognize him as the master, so devoutly are they nurtured with gratitude towards
him that, almost like messengers announcing his greatness, overcoming, in this function, the
limits of their own size, they acquire a monumental look: the magnificence of a work is a
matter of psychology and of relations”
(“Lesson of Pompei”, Arte Mediterranea n.1 1934)
These words by Michelucci are an excerpt from an article published in issue n.1 of Arte Mediterranea in 1934, the same year the master was committed to introduce major amendments to the original design of the Palazzina Reale included in the projects that had been
awarded the contract for Santa Maria Novella railway station in 1932.
In the original design of the new station in Florence, the building that was to be reserved
for the royal family while travelling through Florence was to be located in the so-called
“long sleeve”, that is, the wing facing Via Valfonda, and was essentially distinguished by a
protruding diaphragm detached from the main building that served as bearing element of
the protective roof for coaches.
The state protocol imposed to have the Palazzina jut out from the original layout with an
addition to the travellers’ building, and to use a different finishing material, which resulted
in an abrupt transition from the dark tones of pietraforte stone to the pure white of Fior di
Pesco Carnico marble slabs on the walls and Bianco di Carrara marble frames for windows
and doors. As one can infer from Michelucci’s words about Pompei published in the article
in Arte Mediterranea, the layout of the Palazzina composed of a pergola, portico and fountain define a procession path, where man is at the centre of action and whose greatness is
signified by a monumental interface at urban scale.
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The materials are valuable and their use is not owed to decorativism; rather, they help define the succession of spaces through different colours and textures on a large background.
The solution for the interior layout is emblematic, with the vestibules and the royal hall
ideally matched with an alternation of wood and marble on their respective vertical and
horizontal surfaces, that is wall panelling and floors, consistently with the changing conditions of natural light filtering into the halls.
Following the first restoration works executed by Professor Dezzi Bardeschi in 1990, which
essentially consisted in cleaning and consolidating the exterior marble finishing, some
structural problems emerged on one side of the portico in the latest years. As a consequence, the Palazzina was long propped with falsework, which contributed to a general
impression of neglect. A functional redevelopment was carried out by the Roll of Architects of Florence prior to accommodating their offices on the first floor of the Palazzina
in 2014. With the recent intended use of the building as commercial area, some arguable
interventions were executed by the owner of the monument to improve the safety conditions of some portions.
Today, after 80 years of scarce usage and long neglect, the monument is in the inverse situation, that is one of a positive process of reuse but also of a stressful adjustment, which, if
not properly managed, is likely to give way to dangerous wrongdoings.
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soing@soing.eu
www.soing.eu
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NON-INVASIVE ANALYSES:
AN OVERVIEW ON PECULIAR TECHNIQUES
... In summary, diagnostics can be defined as a set of manual, visual, historical, instrumental and laboratory procedures that permit the formulation of a judgement, and thus of a
comprehensive analytical diagnosis through a “stratification” of information.
What has a peculiar value, is the interdisciplinary nature and thus the mutual exchange of
information between the different figures interacting in the restoration project, united by
a common objective: the protection of Cultural Heritage through awareness, conservation
and enhancement.
The geophysical surveys, considered as innovative diagnostic techniques, allow for the
identification, working from outside the surfaces, “hidden” (thus, non-visible) anomalies,
voids, structures, chains, pipes, ... They are based on the registration of physical phenomena that occur naturally, without external stimulation, or that are artificially caused by excitations of various kinds (sonic, electric, electromagnetic, radar, magnetometric ....).
They result, being a fundamental addition to the direct measures (excavation, drilling,
chemical and physical analysis), can be considered useful and convenient only whereby
programmed, performed and interpreted correctly. The principal geophysical techniques
applied to Cultural Heritage assets can be outlined in the following groups:
_ Electrical tomography: the study of spatial variations of electrical resistivity “of a medium”; allowing for the simple location of buried structures from the resistivity contrast
between these and the soil in which they are contained.
_ Seismic tomography: the study of the spatial distribution of sonic wave velocity in a
medium, for which one returns to the elastic characteristics of the same; high-velocity
characteristics corresponding to healthy, homogeneous and compact walls. The presence of voids or discontinuities reduces the velocity of wave propagation.
_ Ultrasonic investigations: timely seismic surveys at higher frequencies for the determination of velocity characteristics and thus the detection of smaller abnormalities.
_ Magnetometric surveys: measure variations in the Earth’s magnetic field or its gradient;
in particular, they are used in archaeological and environmental fields for the detection
of buried structures
_ Radar surveys (GPR): the georadar operates in accordance with principles analogous
to those of conventional radars. This studies the electromagnetic echo captured by a
receiving antenna and produced by the interaction of a pulse, emitted by a transmitting antenna, with a target. In contrast with the second point, the georadar transmits
in means characterised by elevated values of signal attenuation, being much more
conductive than air. The georadar is also a broad-band device that can operate at a
frequency range of between 10 and 2,500 MHz. The depth of the reflective “object” is
determined from the interval of time between the moment of transmission and reception, whereby the signal propagation speed is known. In regards to masonry, in addition
to the identification of voids or metallic/plastic structures, the study of the degradation
and constructive characteristics is of much interest.

WORKSHOP SESSION

MAZZONI POWER PLANT: SONREB analyses on a concrete beam in attic containing the coal conveyor belt: acquisition phase
Georadar Analyses on the coal hopper

An integrated approach aimed at the awareness of Cultural Heritage should follow a logical progression based on the use of non-invasive techniques, without alteration of the
structure or terrain under study, accompanied by a limited number of direct inspections,
with the advantage of being operations that are targeted and optimised on the basis of
the interpretation of the results obtained by non-invasive investigations, often performed
in an extensive manner, achieved by overlapping with any other diagnostic steps throughout the restoration.
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The advantage of the realisation of such an articulated and organised integrated diagnostic campaign is being able to maintain the utmost integrity and therefore the maximum
protection of the Cultural Heritage, taking advantage of the interdisciplinary nature of the
professionals involved, not only throughout the data acquisition phase but particularly in
that of diagnosis, and thus the global interpretation deriving from the total overlay of the
data obtained, effective and necessary for undertaking a restoration project.
The Integrated Cognitive Approach is coherent with the DPCM 09-02-2011 “Assessment
and reduction of seismic risk of cultural heritage with reference to the Technical Standards
for construction pursuant to Ministerial Decree 14/01/2008”.
The study items proposed in this approach are, in fact, consistent with Article 4 “Knowledge of the Artefact”, of which the fundamental points are:
4.1.6 The construction material survey and the state of conservation:
… The construction material survey must allow the complete identification of the resistant
organism of the construction, keeping in mind the quality and state of conservation of the
construction components and materials.
Such recognition requires collating information that is often hidden (concealed beneath
plastering, under false ceilings...) that can be executed through non-destructive investigation techniques of an indirect nature (thermography, ground-penetrating radar, sonic
tomography...) or slightly destructive direct inspections (endoscopies, stripping plaster,
probes, small breakages...) .... to be utilised only whereby well-motivated, or if useful in
the evaluation and intervention project.

“PALAZZINA REALE” Santa Maria Novella Railway Station: Georadar Analyses on the external wall, focused
on the survey of the wall section and the positioning of the iron bolt keeping the stone cladding
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From 4.1.8 Geotechnical aspects
…The determination of the type and consistency of the foundation system, together with
the geotechnical characterisation of the terrain included in a significant volume of subsoil,
constitute necessary components for the evaluation of seismic action and its effects on
the construction.
Among the possible survey measures, the non-destructive testing techniques are preferred, such as geophysical and tomographic tests, to be effectuated even after the execution of exploratory wells, to bring to light the foundations and highlight the imposing
levels. If necessary, continuous core drilling can be carried out.
The surveying holes can be effectively utilised for video inspection and geophysical
tests.
The geotechnical surveys should enable the physical and chemical characterisation of the
foundation soils, through in situ and laboratory tests, aimed at determining the geotechnical models suitable to the local seismic response analysis and soil-structure dynamic interaction.
The tests should be aimed at the study of the stability of the site in which the building
under review is located, particularly with respect to slope instability and soil liquefaction.
A particular case for the application of such techniques has been the integrated monitoring approach performed as a training session on structures (walls, beams, slabs, …) of the
“Palazzina Reale and the Mazzoni Power Plant of the Santa Maria Novella Railway Station,
to which the images refer.
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Technical restoration of stone surfaces
The design process required for the definition of an effective restoration, whether it concerns the monumental historical building that modern architecture, must necessarily start
from a thorough knowledge building or the structure on which you operate. For this it is
essential to proceed, in a first phase of work, to a campaign of analysis that allow to define in detail the characteristics of the constituent materials of the building and its state
of preservation, with the goal of specifically understand how the building is done, which
interventions transformed the building through time and how will it stand in the future.
Through this journey of discovery you will be able to more effectively identify the most appropriate restoration methods in terms of compatibility and durability.
The modern building restoration therefore must be faced starting from the methods and
construction techniques of historic building appropriately adapted to these contexts, taking into account the fact that, compared with the historical building, you can collect more
information: often you can have the original project , the successive variants and architectural changes, and sometimes you can even talk directly to those who have worked (the
designer, operators, etc.). Compared to historic building, there is also a greater possibility
of application of innovative techniques, methods and materials (vacuum consolidation
systems, laser system, nano-materials).
As part of the workshop organized by the Association and the Foundation Architects Florence, in collaboration with Assorestauro and the Order of Engineers of the Province of
Florence, we carried out a practical demonstration of some of the analysis and restoration
methods applicable to modern construction surfaces at the building that hosted us (the
Royal House of Santa Maria Novella Station) and at another building made available by
RFI: the boiler room of Santa Maria Novella station. In detail, in the Royal House we did a
thermographic analysis (aimed to identify thermal anomalies such as moisture infiltration
from the outside and to understand the structural morphology identifying for example the
pillars, the horizontal structures, the warping of the floors support ), the absorption analysis of different stone materials, microscopic analysis of surfaces, the pacometric analysis
on the covering stones for the detection of the position of metal anchoring elements that
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Replacement of the plaster: a synthetic plaster dark red had
been laid upon the original “Terranova” plaster, red brick
coloured; addition of a new external iron door; addition of an
iron spiral staircase giving access to the upper boardwalk.

were in part not more effective, up to require a recent fixing intervention by insertion of
pins from the outside. It was, as mentioned, a series of demonstration analysis that have
allowed to preliminarily understand some significant features of the building surfaces. In
particular it was possible to detect the presence of an extended protective treatment presumably applied during a maintenance intervention of the ‘90s of the XX century on the
surfaces of the stone slabs made of Marble “Fior di Pesco Carnico” and partly removed in
the course of recent interventions of removal of graffiti vandalism. On the basis of these
considerations we conducted a series of samplings examples of restoration interventions
aimed in particular to identify the most suitable methods for the cleaning treatment of
the surfaces treated with the protective coat partially removed and for the extraction and
removal of the products of corrosion leachates from metallic elements. The samples were
carried out using different methodologies supported such aqueous gels, gel added with
ammonium carbonate, gelled solution with non-ionic surfactant, the solution gelled in
agar agar, etc; in most cases chosen to increase the “wettability” of the surface and thus increase the capacity of the deposits removal while maintaining the existing protective layer.
Regarding the Thermal Power Plant of the Santa Maria Novella station, we performed
some demonstrative analysis such as thermographic investigation of the surfaces (with
the dual purpose of understanding the structure of the building in relation to the system
of floors and pillars, and identify abnormalities linked to moisture concentration); strati-

TO RESTORATION SAMPLING
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graphic analysis of coatings (functional to define the macroscopic characteristics of the
finishes during the various construction and modification phases), analysis of the architectural elements (functional to understand the evolution of architectural elements from
development to the present day). It was also possible to correlate the on-filed analyzes
data with the information obtained from the project documents provided by RFI (regarding both the building process and the subsequent architectural transformations).
The most significant issue emerged by this analytical phase is the direct detection of traces
of a modification work made in the middle 70s of the twentieth century that led to the
drafting of a new plaster coating painted on the surfaces of the entire building (covering
the original finish of the 30 detected by the stratigraphic tests) and the amendment of the
openings of the Via delle Ghiacciaie front (as revealed by analyzing break points, and graft
of the curbs in squaring travertine of the windows).
The analyzes have also led to detect general degradation phenomena such as surface dirt
deposits and biological deposits on travertine elements, paints and graffiti vandalism on
plaster, stone, stained glass and metal elements, oxidation of metallic elements, consistent deposits on interior flooring surfaces. We therefore carried out some exemplifying samples (such as cleaning with use of prepared polymeric water-based, with supporting gel of
agar-agar base, with paper and saturated ammonium carbonate solution; use of appropriately formulated mixtures for the conversion of the corrosion products and for the finishing
of the metal elements), aimed at eliminating the degradation problems described above
with suitably calibrated methodologies, based on material type and state of preservation.
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LASER CLEANING TECHNIQUES
ON CULTURAL HERITAGE
Laser ablation is one of the most important irradiation effect which can be induced on optically absorbing materials. Laser cleaning is a particular case of laser ablation where a
specific substrate is uncovered through the removal of undesired layers.
The application of laser cleaning in the conservation of artworks was proposed by J.F.
Asmus and L. Lazzerini since the beginning of seventies through a set of practical tests
carried out in Venice on encrusted stone artefacts: the novel approach, though, did not
overcome the experimental stage for several years mainly because of the technological
limits of the pulsed laser sources available at that time. During the eighties the technological level of the laser devices increased significantly but the costs were still out of scale for
the specific field of application.
Since the second half of the 1980s laser cleaning was widely applied in stone artifacts
restoration in Italy, France, England, Portugal, Austria and other countries, mainly for the
removal of black crusts produced by environmental pollution but also for the removal of
intentional dark layers applied in the past. Laser cleaning was applied massively on restoration of stone reliefs, historical façades, ancient archaeological artworks such as the West
Frieze of the Parthenon and famous Renaissance masterpieces such as Profeta Abacuc,
San Marco and Pulpito by Donatello, panels of the Giotto’s tower of the Florence Cathedral
by Andrea Pisano, San FIlippo and Santi Quattro Coronati by Nanni di Banco, Fonte Gaia by
Jacopo della Quercia and Loggia della Mercanzia in Siena, the capitals of the leaning Tower
and of the Cathedral in Pisa, some parts of the S.John’s Baptistery in Florence and many
others. This extensive application of laser cleaning was accompanied by basic studies on
the phenomenological characterization of irradiation effects, diagnostic of the material
removal and physical modelling which allowed the definition of operative fluence ranges
ensuring discrimination between encrustation to be removed and the substrate to be preserved.
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Laser ablation provides indeed many advantages with respect to mechanical and chemical methods in terms of gradualness, self-termination, selectivity, environmental impact
and safeguard of the so-called “age patina”.
In the last years the laser cleaning technology overcame the boundaries of Europe to land
also in Asia. The cleaning of the portals of the Royal Palace in Patan, Nepal is a clear example of the power of this technique. Two stone portals of the Royal Palace of Patan, built
in local sandstone, were covered with a thick bituminous layer difficult to be removed with
traditional cleaning techniques. During a previous intervention the use of solvents (acetone and white spirit) followed by mechanical action by scalpel had been able to remove
this thick black layer only partially. The use of the sandblaster has been discarded due to
the fragility of the stone and the consequent possible loss of material as well as for reasons related to the humid climate in Nepal that would have affected the emission of sand
from the nozzles.
After some preliminary laser cleaning tests it was decided to perform the conservation of
the portals only using this method which has proven the most effective in the removal of
the bitumen from the stone of the portals.
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The laser is currently used also for the cleaning of the beautiful white marble temples in
Agra, India. The laser is able to remove pollution crusts from the white surface leaving the
original marble bright and clean.
The Venus temple in Baalbek, Lebanon, has been also subjected to laser cleaning on the
frieze. The black crust has been removed by using a fast Q-switched laser and, also in this
case, the “age-patina” has been fully preserved.
Laser manufacturers are working on the next generation of devices which will be even
faster in the cleaning and ideal also for big and flat stone surfaces. Technology is moving
forward....and laser cleaning is following this trend!
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THE CLEANING PROCESS
The cleaning is a delicate process, which is achieved balancing the needed effectiveness
with the potential damage. This means identifying an operating method to safeguard the
specificity of each intervention.
The cleaning consists in the removal of unwanted material from the surface of an architectural object. This is done for its preservation or in order to improve its appearance.
Being irreversible, this is a particularly difficult phase. An improper operation might cause
an irreparable damage to the artifact, compromising the integrity of important materials
for the determination of its historical significance and even causing an acceleration of the
degradation already in progress.
The deposits which are usually cleaned are mainly: the products of the alteration of building materials, atmospheric particulate matter, vandalistic writings and graffiti, dust, salt
efflorescence, partially or totally soluble encrustations, layers of intentionally applied materials which are no longer appropriate nor functional, infestations of plants, dropping of
animals, etc.
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Because of these features and because of the particular nature and the heterogeneity of
the substances to be removed, every valuable architecture and every cultural asset represents a unique case. Therefore, if an intervention of conservation is decided, the least
invasive procedure is needed, in order to preserve the object in the best possible way.
Fundamental to ensure the correct approach is therefore an accurate determination of the
methods to be used to carry on the cleaning intervention. The criteria to be considered in
order to identify the best method are: selectivity, efficiency, controllability, gradualness
and accuracy.
As far as the most usual cleaning methods, we can mention: chemical, mechanical, water
cleaning (by pressure, misting, etc) and aero-mechanical.
The technique of the selective micro-aero-abrasion allows to gently remove from stone
artifacts of historic and artistic value the residuals and deposits caused by air pollution,
preserving the noble patina and the historical films. In view of all the above, this kind of
cleaning is characterized as particularly suitable for conservative interventions on historically and architecturally valuable artifacts.
In particular, IBIX aero-cleaning machines are characterized by their selectivity and delicacy, because with them it is possible to act on different adjustment parameters: working
pressure - adjustable from very low values (0,2 bar) - the media flow and the type of inci-
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dence on the surface, other than the chemical composition of the aggregate and its grain
size. Furthermore, IBIX makes available a special tool, specifically designed for restoration: HELIX, the gun featuring the helicoidal vortex. This tool allows, with the nozzle being
equal, to increase the tangential contact area while maintaining a uniform and calibrated
action of the aggregate on the surface affected.
This means increasing the distance of the operator from the surface; minimizing the invasiveness of the intervention without losing the regularity and the homogeneity of the
cleaning; avoiding that the operator turns to interventions of continuous corrections,
which could lead to a permanent loss of layers to be retained.
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The IBIX method can be applied to various materials of historical constructions. Claybricks, bricks, modanati architettonici, tiles, terracotta tiles, natural stones thus ensuring a
great operational versatility. Another strength of the IBIX method is the use of chemically
inert and non-toxic materials, such as carbonates - sodium bicarbonate and calcium carbonate - and the almandine mineral, a very hard and lowly friable stone which can increase
the effectiveness of the cleaning while maintaining maximum selectivity.
For these reasons, the IBIX method has already found use in the conservation works of
some of the most important monuments of the world: the Eiffel Tower, the Louvre museum, the Catherine Palace in St. Petersburg, the historic walls of Malta, the Trajan’s Forums
in Rome, a few buildings on the Capitol Hill in Washington and many others.
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ISSUES AND PROBLEMS IN RESTORING
CONTEMPORARY ART
1. Creative freedom and conservation needs

piacenti@restauratori.com
www.restauratori.com

Restoring contemporary art poses specific problems, as the frequent use of non traditional
materials demands a cautious approach to operational methods and technical requirements related to the choice of the most suitable materials and application methods.
In the last decade, the discussion on contemporary art restoration has progressively intensified, also thanks to the contributions offered by the leading Italian restoration research
centres, which have felt the need to approach systematically the study and research about
restoration of contemporary works of art. This need arises from accelerated ageing processes, on one hand, and from the frequent travelling of the works of art to temporary
exhibition sites, on the other hand. Another reason lies in the progressive deterioration of
non traditional materials, which are chosen upon the execution of the works because of
their sensational novel character, cosmetic quality and conceptual strength rather than
because of their prospective longevity.
Piacenti spa has become aware of these peculiar aspects of contemporary works as early
as in the 1990s, when the company started to work in this sector on several occasions. In
1990, for instance, Piacenti spa restored three contemporary works of art exhibited at the
Pecci Museum in Prato: “The Bookshelf” by Svetlana Kopystiansky, “Cubes”, “Stone with
blue pigment” by Nunzio.

2. Vulnerability owed to fruition

During these works, executed at a time when contemporary art restoration was somehow
underestimated and still poorly studied, Piacenti spa had the chance to deal with some
issues related to the theoretical and practical approach to different types of materials subject to decay.
In fact, the first work (a wooden frame with books pasted together, installation in Lazzerini
Library in Prato, Collection of Luigi Pecci Contemporary Art Centre, a donation by the artist
on the occasion of the exhibition Contemporary Russian artists curated by Amnon Barzel and Claudia Jolles, Centro Pecci, Prato 1990) is a large bookshelf with fan-open books,
which had been heavily damaged by incorrect packaging.
The second work – a tufa stone with a cut filled with blue colour, featured damage owed to
the leakage of powder pigment, which had stained another work made of chipboard cubes
during shipping.
It should be noted that the main cause of damage in all three cases was induced by man
and directly attributable to the frequent displacements of the works and inefficient protective measures, certainly less careful than the ones that would be reserved to ancient
or modern artworks. This observation highlights that, beside the intrinsic vulnerability of
“non durable” materials, “less care” is (or at least it was until recently) generally devoted
to the conservation of contemporary art. As a matter of fact, greater importance is given
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to the fruition and enhancement of these works, while the protection and conservation of
the materials are frequently underestimated or totally neglected.

3. The application of methodological criteria to
contemporary art restoration

This lack of awareness is likely to cause the misapplication of the fundamentals of restoration theory, and to give way to arbitrary remaking and replacements. The current discussion is aimed at filling this gap and at insisting that it is necessary to do, for contemporary
art too, what is normally done for other types of cultural heritage, that is, a restoration
project based on the philological principle of ultimate respect for the work and aimed at
studying the techniques in detail or identifying targeted conservative solutions.
In 1990, Piacenti spa was confronted with the choice of replacing or rehabilitating the damaged books of “The bookshelf” and opted for rehabilitation. The best technical solutions
available were used to guarantee the conservation of the material, in compliance with
Brandi’s approach to restoration. The other two works mentioned above were restored by
fastening, removing the colour stains and consolidating the surface with compatible and
reversible materials, by meeting the highest quality standards and the correct methodology requirements.
Since then, Piacenti’s workshop dedicated to the restoration of contemporary art has taken the greatest care to studying the new industrial materials, the execution techniques
and the interferences caused by the environmental conditions the works are subject to, so
as to understand degradation phenomena and plan restoration interventions.
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restoration of Santa Teresa complex
Santa Teresa, a monumental historic, while not ancient, complex now
modernized with an architectural, structural and plant engineering refunctionalization aimed at enhancing its efficient and efficacy with the
erection of a modern addition.
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Today’s headquarters of the Department of Architecture were a former monastery dedicated to Saint Teresa and then a prison in Florence. The original complex dates back to
1620, when Maria Francesca Guardi assigned some sparsely built plots falling in Santa
Croce district within the 14th century wall ring for the construction of a nunnery. The church
and the convent were designed by the Florentine architect Giovanni Coccapani.
In 1808 the convent was suppressed by the French government only to be reopened eight
years later and partially accommodate a municipal school. In 1865, the monastery was finally suppressed and converted into a remand prison.
The complex was then subject to further alterations, with three new blocks added in the
former kitchen garden parallel to via della Mattonaia between 1866 and 1897. The central
building was reserved to the inmates’ cells, while the wings accommodated a carpenter’s,
a shoemaker’s and a machine workshop. Between 1984 and 1985 the inmates were permanently moved to the new prison of Sollicciano and the former prison was handed over
to the University of Florence by the Municipality of Florence. Since 1992, the complex has
undergone a number of works aimed at refunctionalizing the spaces. Because the former
prison was endowed with large halls capable of accommodating a high number of people,
it proved particularly adapted to be converted into university premises.
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The original layout, subsequently altered with several interventions for re-use, is now ideally fit to house such a relevant didactic centre as the Faculty of Architecture. Its use for
teaching purposes amplifies the social relevance of these buildings, which from a monastery and then a prison are now rather romantically turned into space for open and free
activities. The complex is now the headquarters of the Degree Courses of Architectural Sciences, Bachelor’s Degree of Architecture, the didactic services of DIDA Department and the
School of Architecture, the Architectural Model Laboratory (LMA), teachers’ rooms, classrooms and student common areas.
The first step of the works left visible the function of the central building as a former prison,
with the inmates’ cells being maintained. The second step, executed by Cooperativa Archeologia, enhanced the project with three important interventions, that is, the functional
reorganization, the restoration and the conservative rehabilitation of the historic buildings,
which have been blended together in one harmonious, functional and efficient complex
with the addition of a new block. This new block, which plays the role of the new entrance
to the Faculty of Architecture, is an innovative structure for the choice of materials, building methods and plant engineering, so that it makes a modern and architecturally interesting solution.
The contract was awarded to the most economically advantageous tender offered by ATI
– Cooperativa Archeologia as leading partner – Mida – CTC, which were able to contribute improvements to the original project. The final works make an important result and
add another piece to the professional mosaic of the business of Cooperativa Archeologia,
which has worked in the sector of the rehabilitation of Cultural Historic Heritage since 1981.
In Santa Teresa too, with their commitment to careful work and social needs, the constructive synergy between the Company, the Site Engineer and the Designer enabled to hand
back to the community an important historic monument, which has been endowed with
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new form and function, respectful of the principles of conservative restoration, to experience a new modern life.
The design essentially concentrates on the transverse block lying perpendicular to the
three blocks of the 19th century extension of the prison (which are in turn perpendicular to
the north of the most ancient area of the monastery), currently granted for use to the Faculty of Architecture. The design develops the distribution system of the whole academic
complex with a new glazed block I, directly connected to the old blocks B – A – D and to
the new blocks F and G. Here lies the main access of the whole university complex, with a
large cor-ten steel entrance from Via della Mattonaia introducing straight to the main axis
of distribution.
Block I is a newly built structure and makes the main spine of the whole complex. It is directly connected to the main entrance and stretches along the northern side of the former
cloister.
The executive project includes carefully defined steps, as follows:
_ Demolition of all the elements that were added over time to connect the three blocks
to the rest of the prison facilities, including the complete demolition of the floors and of
the former cells in block F. The resulting space will enable to build the new block I and to
create four large classrooms and other facilities for teaching activities.
_ Construction of the new structure – Block I – with steel beams and pillars totally independent from the other blocks. A reinforced concrete block for vertical connections,
including two lifts and stairs for the new complex, is accommodated to the western end
of this distribution axis. Towards the Faculty courtyard, the new block features a fullheight glazed curtain wall (about 15m high) made with aluminum beams and posts anchored to the new floors. The inner floors remain detached from the facade. To the opposite side too, along the former northern side of the convent, all floors lying above the
first story remain at some 1.10m away from the existing wall, so that the continuity of
the glazed curtain wall is not interrupted. The connection with block F is guaranteed by
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walkways located at relevant access areas. The size of the
facade partitions is conceived so as to adjust to the existing
structures (the three blocks lying perpendicular to block I)
that are connected to the new system of distribution.
_ Construction of a new block of distribution G. Located to the
eastern end of block F, block G contains the second block
for vertical connections, for instance lift and stairs (the first
block is found in block I, as mentioned above). This block,
structurally similar to the other one, is created inside what
is now a small courtyard. The new staircase is connected to
the teaching facilities by means of a smoke-proof filter area
and of a block for toilets. The technical equipment rooms
are located above the terraced roof.
_ The plant engineering design includes a mixed summer/
winter air conditioning system with radiant floor heating and fan coil units. Lighting is ensured by built-in ceiling
pipes, while block I is provided with valuable suspended
lights. Plant engineering included the execution of a number of works, and namely: construction of the new Cooling
and Heating Unit; construction of the main supply network
for heat transfer fluids; water unit and firefighting supply
system; rehabilitation and adjustment of existing sewage
system; enlargement of power transformer cabinet; reorganization of main power supply system and secondary
power supply system.
The project acquired form and function based on the principles of Conservative Restoration, following the simple but essential notion of “Restoring by adding without subtracting”.
The whole complex proves to be enhanced by the addition of
modern structural and architectural elements, like the steel
and glass curtain wall with exposed tubular bearing elements
finished with modern sophisticated intumescent paints; coloured wrought steel and glass parapets. Such additions ideally
match the conservatively restored historic wooden trusses and
the consolidated ancient plasters, coupled with the ultimate
modern design of non-traditional seismic joints integrated
with the interior design.
Santa Teresa is now an “Open Architecture”. There is still a lot
of work to do to complete the restoration and refunctionalization of the whole complex. In fact, the wing E of the prison, as
well as the church and cloister, with their garden and portico,
are still kept on hold. The missing interventions have been already partially planned and will make part of the third allotment, for which tenders still need to be called.
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