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Editorial

In memory of Maurizio Marabelli
by Giovanna Alessandrini, Mauro Matteini, Rocco Mazzeo

On 19 September 2017, Maurizio left us after a long and painful illness.

That day we lost not only a colleague who we had worked alongside since the 1970s, but also 
a very dear friend with whom we had shared much of our lives. 
For all those young students and researchers who never had the chance to meet him, we 
would like to underline the excellent qualities of Maurizio’s scientific and historical research 
and his profound commitment to scientific work in the field of conservation of cultural heritage 
of our country.

Maurizio dedicated his entire working life to the problems related to degradation processes 
and the subsequent stages of restoration of metal artefacts, particularly bronze, as well as 
stone artefacts and frescoes. 

It would be impossible to cover everything that Maurizio did in the field of science applied to 
cultural heritage, but some really deserve to be mentioned in terms of the unusual difficulty of 
the problems to be overcome and the importance of the works of art themselves.
Given that Maurizio Marabelli was recognized internationally as an expert in the conservation 
of metal and bronze artefacts, he was often appointed to ministerial committees to understand 
problems, express opinions and suggest improvements for significant or particularly critical 
restorations. On such occasions he would deal with both Italian and foreign institutions, for 
example, with the Opificio delle Pietre Dure (OPD) in Florence.
In the early 1980s, Prof. Umberto Baldini was director of the Istituto Centrale del Restauro 
(ICR) and gave the go-ahead for the restoration of the Gate of Paradise of the Baptistery of 
Florence by Lorenzo Ghiberti. The issues involved in the preservation of the delicate gilding 
amalgam of bronze panels were so complex as to require consultation with the chemists at the 
institute (Mauro Matteini and Arcangelo Moles) and with Prof. Marabelli. 
In Florence, Marabelli made contact with colleagues from the OPD to discuss the chemical 
methods proposed by them to remove from the gilded surfaces, affected by a large quantity of 
flaking phenomena, the encrustations and corrosion products, without minimally altering the 
precarious and delicate gilding. It was a passionate and fruitful cooperation that led, in the end, 
to an excellent solution to the problem.
Again in the 1980s Marabelli set up a collaboration between his institute (the ICR), and the 
chemists of the Opificio delle Pietre Dure, about the famous bronze door of the Church of San 
Zeno. A joint inspection was carried out in Verona during which samples were taken from the 
ancient panels and then two institutes characterized the composition of the metal alloy and the 
surface corrosion products and could thus plan the restoration.
A similar operation was carried out jointly between Opificio and the Istituto Centrale of Rome, 
when the beautiful bronze of Benvenuto Cellini’s Perseus was restored. This bronze statue is 
located outside Florence in the Loggia dei Lanzi. In that case it was Prof. Antonio Paolucci, at 
that time director of Polo Museale Fiorentino, who requested a close collaboration between the 
two institutes. In fact, the analyses were decided and shared so that they could jointly establish 
with greater precision the current state of conservation of the statue. In the end, Paolucci cal-
led a meeting expressly asking Marabelli and Matteini whether, on the basis of the results, they 
felt that the bronze artwork could carry on being exhibited outdoors, as it was, partly protected 
by the Loggia, or whether it might be wiser to transfer it to a museum and replace it with a 
copy. The experts opted for it to stay where it was on the condition that it underwent systematic 
maintenance. Paolucci agreed with their recommendation and the statue is still in the open, in 
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the Loggia, and is subject to a rigorous maintenance plan.
Another key occasion for collaboration between the two institutes was the restoration of the 
great pictorial cycle of the ‘Stories of the True Cross’ by Piero della Francesca in the 1990s. 
This famous work of art is located in the Church of San Francesco in Arezzo. The choice was 
between treating the whole painting using the Florentine method (i.e. with barium hydroxide), 
or only the frescoed parts. The discussions and clarifications on the subject requested by 
Marabelli were long and thorough, and were targeted at the best conservation of the work .

These cases highlight how Maurizio Marabelli’s name frequently came up in the restorations 
and in the pre-investigations. Two other very important cases were the bronze statue of Mar-
cus Aurelius in Rome and the Bronzes of the Fountain of Neptune in Bologna.
In fact, Marabelli’s work in Bologna represents a further key area of his professional life. The 
deep friendship that was established in 1988, on the occasion of the first restoration of Gian-
bologna’s Neptune, with his dear friend and restorer Giovanni Morigi, and with a young Rocco 
Mazzeo, who was already thirsty for new knowledge and eager for a mentor to guide him in the 
world of science applied to the conservation of large bronzes located outdoors, continued until 
Marabelli’s death. An intense and constant 30-year journey, culminating with the invitation of 
the Department of Chemistry of the University of Bologna, and in particular by Rocco Mazzeo, 
to participate in the diagnostic phase of the bronzes of the Fontana del Nettuno on the occa-
sion of the recent second restoration.

These thirty years have marked the lives of many young researchers who have had the privi-
lege of being able to absorb from “Maestro” Maurizio scientific knowledge of absolute value, 
accompanied by the grace and clarity with which he used to transfer his knowledge.
Apart from all these restorations, there were numerous opportunities to meet and collaborate 
with Marabelli and his colleagues - ‘Scientific Experts’ in Italy and abroad - conferences, bo-
ards and committees, international organizations and so on.

With regard to boards and committees, Maurizio Marabelli regularly took part at meetings 
of ‘Sottogruppo inquinamento atmosferico’ (regarding atmospheric pollution affecting stone), 
since it was founded in 1977 under the sponsorship of the Italian National Research Council 
in Milan (Center for the Study of the Causes of Degradation and Methods for Conserving 
Works of Art) and the ICR. The main aim of this committee has always been to set up unified 
methods for studying alterations in stone materials and verifying the effectiveness of conser-
vation treatments on artefacts of historical and artistic interest, as proposed in the International 
Symposium on Stone Conservation Bologna (1975) and in the  “Conference on the restoration 
of works of art” held in Florence, 1976.

Recent decades saw Maurizio involved in international organizations, such as ICCROM, as a 
teacher and expert during numerous courses and technical missions. It is worth remembering 
the fundamental contribution he made at the first ANMET international course (Non Destructi-
ve and Micro Destructive Analytical methods for the Conservation of Works of Art and Historic 
Buildings) in 1999 and the technical mission of 2001 carried out in Teheran to study the Par-
thian bronze statue at the National Museum of Iran.
Our memory of our dear colleague is that of a person of extreme professionalism, who was 
always kind and calm even in situations where, as is natural in matters of restoration, there is 
a wide range of viewpoints. With Maurizio a relationship was more than a professional inte-
raction and there was always a deep sense of friendship involved.

This dedication to Professor Marabelli is also supported by  Roberto Bugini, Anna Maria Mec-
chi, Roberto Peruzzi, Marco Realini of the Italian National Research Council ICVBC institutes 
in Florence, Milan and Rome, along with Angela Calia and Vincenzo Quarta (IBAM, Lecce) 
and Lucia Toniolo of the Politecnico of Milan.
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The bridge of the Badia in 
Vulci: history, survey, plan, and 
structural restoration1

by Maria Grazia D’Amelio, Fabrizio De Cesaris, Giovanni Mataloni

ABSTRACT
In 2012, some particularly intense flooding of the River Fiora damaged the bridge of the Badia 
in the Archaeological Park of Vulci, which lies between Canino and Montalto di Castro. The flood 
damaged the riverbed structure, carrying away portions of wall at the base of the right pillar, and 
dragging them downstream. The remaining sections of the pillar are now smaller and the wall 
connections have been badly affected. In particular, the flood’s violence “tore off” the protective 
external layer, making the pillar more vulnerable to further deterioration. The bridge, which is 
known as “Ponte dell’Arcobaleno” (Rainbow Bridge), together with the narrow gorge carved by the 
river and the abbey castle, form a beautiful panoramic view that has been drawn by painters and 
described by travellers, such as George Dennis and David Herbert Lawrence. It spans the Fiora at 
a point where the banks are very close together, but although this characteristic made it possible 
to build the bridge in Etruscan times, during floods the bridge blocks the riverbed in a place where 
the current flows significantly faster. This creates an obstruction that is worsened by the further 
obstacle of huge boulders, which have fallen off the steep banks into the riverbed. With the prospect 
of restoring the bridge, it was meticulously examined in order to determine the characteristics 
of its construction and the materials used. This study also included the history of the structure, 
from the remotest times to relatively recent periods, when it underwent considerable restoration.
As already mentioned, the right pillar is the part of the bridge most damaged by the flood. 
Fortunately, the shape of the river bank at that point makes it easy to set up temporary structures 
for the restoration process, which for safety reasons should be completed in a very short space of 
time, during the period when floods are statistically less common.
For these reasons, and because of the limited funds made available by the Soprintendenza 
dell’Etruria Meridionale, the restoration will focus on repairing the remaining section of the right 
pillar.

 

Introduction
1In 2012, intense flooding of the River Fio-
ra damaged the Bridge of Badia in Vulci, in 
the archaeological park of the same name, 
between Canino and Montalto di Castro. 
The flood ruined the riverbed structure. More 
importantly, it took away parts of the wall at 
the base of the right pillar and dragged them 
downstream. The damage was considerable 
and reduced the remaining portion of the pillar 
as well as the walls connecting the different 
components. In particular, its violence “ripped 

1 The present study was carried out jointly by the authors, who discussed every aspect of the research; for merely 
academic reasons, the paragraph “The history “ is by Maria Grazia D’Amelio (“Tor Vergata” University, Rome); “The 
survey” by Giovanni Mataloni (“G. D’Annunzio” University, Chieti-Pescara); “Analysis of the construction, of its state of 
conservation, its damage, and its consolidation” is by Fabrizio de Cesaris (“La Sapienza” University, Rome).  

off” the external layer of the pillar base, thus 
making it dangerously vulnerable to further 
deterioration.
The bridge (also known as “Ponte dell’Arco-
baleno”, or Rainbow Bridge), the narrow gor-
ge hollowed out by the river, and the Castle of 
the Badia offer a fascinating panoramic view 
which, over the centuries, has been depicted 
and described by painters and travellers, 
such as George Dennis and David Herbert 
Lawrence. 
The bridge was built at a point where the river 
banks are close enough together as to allow 

Restoration
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Introduction
A distinctive element in the roman architectu-
re is the arches and vaults employment for 
covering significant span. Constructive orga-
nisms that could mobilize, depending from 
the dead loads and the geometry, conside-
rable thrusts to the piers. A critical matter to 
which Romans tried to find a solution through 
the dead weight containment or reduction, of 
the curve structure, nevertheless ensuring 
the equilibrium1. 
An objective that could be pursued with the 
use of clay materials as infill of the extrados 
and by means the terracotta hollow elemen-
ts inclusion in the casting of concrete vaults2. 

1 High overload permits to contain the thrust line entirely in the thickness of the structure between the intrados and 
extrados. 
2 The opus caementicium thanks to an elevated cohesion among the components could permit the building of monolithic 
vaults that do not carry out any horizontal forces to the piers until the concrete rupture does not occur. In fact the internal 
stresses can exceed the tension resistance provoked by earthquakes even of modest magnitude, varying the membrane 
strain state of the vault and consequently causing cracks therefore thrusts to the piers 

Fabric typologies that widespread and a con-
stant use until the 19th century with variations 
regarding the terracotta morphologic features 
and not its organization.      
A load bearing function characterizes the use 
of clay cylindrical artefacts for vault curve 
profile forming, even if it guaranteed a limi-
ted dead weight and consequently a modest 
mass.  
The clay tubules, whose geometry simplifies 
the pileing, in fact generate a sequence ar-
ches, namely the vault intrados on which cast 
the concrete. Such a configuration, in the 
first examples discovered in the Sicily region 
(3rd century b.C.) and in Pompeii (2nd century 
b.C.) with the main aim of heat transferring in 

Lightened fill, arches and thin 
vaults, fictile elements in the 
construction evolution
by Nicola Ruggieri

ABSTRACT
The herein paper deals with the use of fictile cylindrical hollow elements in the ancient 
constructions, analysing mechanical behaviour and constructive aspects.
They are mainly used for building fictile arches and thin vaulting and for the lightening of the vaults. 
Those three principal uses present common features, such as to the wall reduction of the thrusts 
acting on the walls and, above all, the construction economy, despite of a significant variability 
of the masonry fabric. The fictile arches that, together the above concrete, compose the vault 
were ideated with the aim of forming “disposable” centrings or, as an alternative employment, 
for constituting a cavity with the objective of transferring the heat to the rooms, in particular in 
thermal installations.    
Another typology is represented by terracotta hollow cylinder arranged perpendicularly to the 
vertical section of the vault. The single tubules, characterized by a shape transversal stiffness in 
addition to the contact continuity that is provided by the mortar, transfer stresses to the contiguous 
element hence to the perimeter walls. An organization that found theorization and development 
in France between the 18th and 19th century and a successive wide-spreading in South Italy during 
the first half of the 1800s. 
The vault lightening with reused or discarded clay containers was another recurrent practice. The 
latter is characterized by not well defined chronological boundary: it uninterruptedly crossed the 
constructions history at least from the 1st C until the modern era. 

 

Research
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Introduction1

The study is part of a wide research concerning 

1 The study, here proposed, is a summary of the results achieved during the research activities carried out in the PhD 
program in Civil Engineering and Architecture of the University of Cagliari, XXIX cycle, with the support of a scholarship 
financed with the resources allocated by INPS - Management of Public Employees, as part of the initiatives of Homo 
Sapiens Sapiens. Supervisor: Caterina Giannattasio, Silvana Maria Grillo and Andreas Hartmann-Virnich. 
2 This research is part of the debate on the historical construction techniques, important research field in the conservation 
and restoration terms. In recent decades, in many Italian regions excellent results have obtained thanks to the use of 
investigation protocols now by far consolidated. In particular, see: Billeci 2009, pp. 98-102; Boato, Decri 2008, pp. 41-43; 
Chiovelli 2007; D’Aprile 2001; D’Aprile 2008, pp. 45-48; De Meo 2006; Della Torre 1996; Della Torre, Mannoni, Pracchi 
1996; Esposito 1998; Fiengo 2009, pp. 27-34; Fiengo, Guerriero 1999; Fiengo, Guerriero  2009; Fiorani 1996a, pp.97-
111; Fiorani 1996b; Fiorani 2005, pp. 31-45; Fiorani, Esposito 2005; Guerriero 2005; Guerriero 2009; Mannoni 1974, pp. 
291-300; Mannoni 1984, pp. 396-403; Mengali 2015; Montelli 2011; Pracchi 2008; Varagnoli 2009a; Varagnoli 2009b, pp. 

the analysis of historical masonry techniques 
of the fortified architectures built during the 
12th and 15th centuries in Northern Sardinia2.

Archaeometric approach for 
the analysis of Sardinian 
medieval fortified 
architectures. 
The case study of Pedres 
castle in Olbia (13th century)1

by Maria Serena Pirisino

ABSTRACT
The castle of Pedres, situated on the top of a hill, from where it dominates Olbia’ s gulf, represents 
a chronological benchmark of the medieval fortified architecture. This fortified complex, realized 
in the first middle of the 13th century, under the influence of the Pisan family of Visconti, exhibits 
typological and morphological characteristics, masonry techniques and material peculiarities 
connected to the period in question. 
The study is part of a wide research, focused on the analysis of historical masonry techniques 
concerning the medieval fortified heritage of Northern Sardinia (12th-15th centuries). This research 
based on the application of a multidisciplinary and integrated investigated protocol, aims at the 
comprehensive knowledge of the fortified structure in exam, from a historical and architectural 
point of view, through typological analysis and interpretation of the most significant stratigraphy, 
in order to understand the formal, spatial, dimensional, technological, material and constructive 
values and to reconstruct the constructive events that characterized its history, also supported by 
minerological-petrographic examination of natural and artificial stone materials. 
The aim is to gain the knowledge of the architecture, in order to ensure  conservation, restoration, 
reuse and enhancement activities respectful of its formal, typological, technical-constructive and 
material peculiarities, as well as to identify valid chronological marks that, as fossils-guides of 
historical architecture, are able to facilitate the recognition, dating, and therefore the conservation 
of coeval structures, in particular those concerning the so-called ‘minor architecture’, for which it 
is generally difficult to define an absolute philological dating.

 

Research



73

Valorisation

A cultural heritage on hold 
Forty years after the ”Legge Basaglia“1 and 
the consequent shutdown of all Italian mental 
asylums, this heritage is still showing critical 
issues related to their re-use: a third of the 
structures is abandoned, while their original 
aspect, both physical and value-based, of the 
recovered complexes has often been modi-
fied. They suffered significative demolitions 
and their purposes were adjusted according 
to the needs of their owners rather than with 
the intention to preserve need their memory2.
The Sardinian case, in its modest dimension, 

*
 This study is part of a research lead by Giovanni Battista Cocco and Caterina Giannattasio in the School of Architecture
of the Università degli Studi in Cagliari, according to an interdisciplinary approach that combine together Architectural and 
Urban Composition and Restoration for the re-use of historical abandoned and pain-filled architectures, like prisons and
psychiatric hospitals
1 The law n. 180 of 13th May 1978, “Accertamenti e trattamenti sanitari volontari e obbligatori“ (“Voluntary and mandatory
health inspections and treatments”) had its main spokeperson in the psychiatrist Franco Basaglia. For further information
regarding the Basaglia’s fight for his law, cf. J. Foot, La “Repubblica dei Matti”. Franco Basaglia e la psichiatria radicale in 
Italia, 1961-1978, Feltrinelli, Milano, 2014.
2 These data were taken from the results available in www.spaziodellafollia.eu. This portal shows, within the Archive
National System, the result of the research project (PRIN 2008) on I complessi manicomiali in Italia tra Otto e Novecento.
Atlante del patrimonio storico-architettonico ai fini della conoscenza e del-la valorizzazione sviluppato da ricercatori
dell’Università della Campania “Luigi Vanvitelli” di Napoli (coordinamento nazionale), dei Politecnici di Milano e Torino,
delle Università di Camerino, Palermo, Pi-sa e Reggio Calabria.

can be taken as a model: the complex of Villa 
Clara in Cagliari preserves just a little of its 
past as mental asylum, whereas the original 
use of the Psychiatric Hospital in Sassari has 
been fragmented in many different ones, with 
the result of several areas left abandoned.
If yesterday they were a symbol of clinical ma-
dness, today the abandoned asylums repre-
sent an administrative madness, which privi-
leges a continuity in ownership rather than a 
continuity in significance. This process makes 
us wonder how many of these significances 
have been trivialised, mortified or obliterated 
by these new functions.

Places of madness. 
An historical and typological
reading on the sardinian asylums*

by Claudia Pintor

ABSTRACT
This study focuses on the architecture of the asylums, which it analyses from the point of view of 
their conservation.
Following the Basaglia Law (1978), more than 70 Italian structures were shut down. This important 
architectural heritage was often irreversibly altered by an improper use or, merely, by letting it fall 
into a state of abandon.
Tow psychiatric hospitals on the island of Sardinia represent an especially apt case-study in this 
context: Villa Clara in Cagliari and Rizzeddu in Sassari.
This project of refunctionalisation must be grounded on a deep knowledge of the two buildings: 
the history and evolution of the factories – through an analysis of the archive materials and of past 
research studies – and their typological characteristics which, through the formal configuration of 
spaces, reveal specific lifestyles.
These places evoke an imaginary made of suffering and alienation which can cause feelings of 
repulsion in those who still visit them, bringing into play the emotional connection which we  
establish with spaces. From Alois Riegl to Giulio Pane this topic had a central place in the history 
of architecture, to be later abandoned during the ‘70s. However, it is now becoming increasingly 
appealing, not only in the field of architecture, but also in the social sciences and neurosciences.
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