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The architecture of Giovanni Muzio: 
choosing, cutting and working 
of stone materials.
 

Restoration

Introduction

A distinct feature of the architectural work of 
Giovanni Muzio was the choosing, the cutting 
and the surface working of the stone materials 
used in building. Each choice was influenced by 
petrographic and mechanical properties; by the 
colour; by the output of the cut of blocks, ashlars 
or slabs; by the different surface working able to 
change the aspect of the same material. The cut 
of the edge (right, oblique, semicircular, moulded) 
of each stone piece was also chosen one by 
one. The architect was able to master the skilful 
usage of different stones utilizing at the best the 
features of each material: the resistance of the 
granite, the grain-size of the marble, the structure 
of the gneiss, the sorting of the conglomerate, 
the chromatic and the morphological contrast 
between a polished or smoothed surface 
and a surface worked by the punch or by the 
bushhammer. Monochromatic stones were 
chosen for outside use, polychromatic stones 
(Arabescato Orobico, Breccia Aurora, Cipollino 
apuano, Macchiavecchia, Occhiadino, Verde 
Antico d’Italia, marmo di Zandobbio etc.) were 
chosen for inside use to avoid their chromatic 
change when exposed to the weathering. Finally, 
the architect drew and shaped some stone 

pieces to be suitable only for a specific point of 
each building: polygonal blocks, helical elements 
etc. Milanese buildings made by Muzio in the 
period 1920-40 (houses, banks, universities, 
public and religious buildings) with a significant 
use of stone as architectural element, were 
examined with particular precision in order to 
enhance this skill. The study mainly involves 
the external fronts and the identification of 
stone materials was made by a macroscopic 
observation, sometimes supplemented with 
archive documents or scientific analyses. More 
than twenty stone materials were employed (see 
Box: Classification and Provenance): igneous, 
metamorphic and sedimentary roks coming from 
quarries spread in the whole italian territory. Few 
of these stone materials (Baveno, Candoglia, 
Musso) came from the traditional milanese 
architecture, Muzio was a pioneer of the use of 
stone materials never employed in Milan or in 
Lombardy. Muzio and other contemporaneous 
architects gave again a crucial role to the stone, 
a role failed in the two former decades: the stone 
lost the original structural function and it was 
used, according to the new building techniques, 
to coat the concrete structures.

by Roberto Bugini and Luisa Folli

ABSTRACT
The exhibition Ca’ Brütta 1921. Giovanni Muzio Opera prima by Archivio Muzio, held in Castello 
Sforzesco (Milan, summer 2016), celebrated the first building made in Milan by the architect 
Giovanni Muzio (Milan 1893-1982). The building, completed 1922, was later called “Ca’ Brütta”, 
a Milanese expression meaning “Ugly house”. The exhibition paid the attention on the architect 
who left a great mark in Milanese scenery for about forty years. 
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Natural catastrophes 
and war damage in Tivoli. 
Changes to the city and 
proposals for enhancement.
by Gabriele Ajò 

ABSTRACT
Catastrophic natural events such as earthquakes, landslides and floods or anthropic ones like 
those caused by a conflict of war are unforeseen phenomena which, in the blink of an eyelid, ravage 
the natural evolutionary process of a city, landscape or a locality which had previously been characterized 
by a natural centuries-long process of development. we only have to turn to the recent earthquake 
in Central italy to understand the topical relevance of these issues and the necessity of taking action 
in disaster situations limited to reduced areas hit by a “traumatic” event. when  a historical district or 
architectural heritage takes the brunt, the debate became fueled as to what is the best modus operandi 
to carry out the “reconstruction”. it is therefore useful to learn what mistakes were made in the past and 
to draw positive lessons from post-catastrophe transformations. we have chosen the centre of Tivoli as 
the subject of this study, a town whose history has been marked by two significant catastrophic events: 
the “great flood” of the Aniene River in 1826 and the aerial bombardments of  world war ii1.

Introduction
The city of Tibur (Tivoli) is of pre-Roman 
origins and was born as a primitive promontory 
village lying at the end of a ridge route and 
placed strategically to control the River Aniene, 
an important water source and  navigable 
waterway2. The Roman occupation of the 
most ancient centre of Acropoli (Castrovetere) 
legalized, according to canonical land divisions, 
the first primitive spontaneous collection of 
huts. Later, from the third century B.C., there 
developed just outside Castrovetere an urban 
plan based on the castra model, with intersecting 
roads, regular 200x400 foot lots and probably a 
wooden palisade, still recognizable in current 

outlines,  to protect the settlement (Fig.1).  After 
the initial planning there was a second phase 
of expansion, which can be dated to the first 
century B.C., involving spontaneous structures 
formed along the outer tracks of the first 
wooden enclosure and planned structures, such 
as the great specialized area of the Foro, both 
bounded by an impressive walled enclosure 
made of  blocks of travertine and tufa, still visible 
today in the Town Hall3 (Fig.2). The main access 
to the town was via the Via Tiburtina Valeria 
and the Porta Romana, remains of which are 
still in situ. A third phase of expansion of the 
city and the enlarging of the walled enclosure 

1 The research presented here is taken from my Masters degree thesis in Architectural Restoration at Roma Tre University 
within the remit of a research teaching program on the historical district and carried out within the Department of Architecture 
in collaboration with the Tivoli Town Council. Supervisor: Prof. Arch. Michele Zampilli; Second Reader: Arch. Giulia Fiorentino.
2 The first settlement lies on the route following the opposite side of the ridge, a high-level path crossing the valley and 
linking the Sabine ridge to the Latin one.
3 For the other lengths of wall still visible or documented by archaeological finds, see L. Finelli, Storia della città di Tivoli, 
in Quaderni dell’Istituto di Urbanistica, n.2, Facoltà di Architettura, Università di Roma, 1960 and C.F. Giuliani, Carta 
archeologica di Tivoli, in Tibur, De Luca, Rome, 1970.



35

Introduction
 

There is a long and complex story behind 
optical microscopy used for studying minerals 
and rocks. In 1621 Willebrord Snell provided 
a strong stimulus to the emergence of optical 
microscopy by formulating the law of Snell (Kile, 
2003). In 1860 Moritz Ludwig Frankenheim 
developed the first comprehensive polarizing 
instrument and made fundamental observations 
on crystal growth (Kile, 2003). Between 1870 
and 1880 Gustav Tschermak and Michel 
Lévy established protocols for identifying the 
minerals that form rocks; it was then that the 
optical petrography was finally accepted by 
Earth Science (Kile, 2003). However Henry 
Clifton Sorby (Worley, 2009) and Richard 
Lepsius (Lazzarini, 2004) were the first to use 
optical microscopy in the archaeometric field 
in 1869 and in 1890 respectively. Both were 
dedicated to identifying the original quarries of 
natural stones found in some archaeological 
sites. Using optical petrography for studying 

ancient mortars is a much more recent 
practice which was adopted after 1980 (Elsen, 
2006). Before that date ancient mortars were 
studied through chemical analyses alone, 
with obvious limitations in the interpretation 
of the archaeometric results (Elsen, 2006). 
Mortars are artificial stone materials, which are 
theoretically mixtures of a binder (generally lime 
in ancient mortars), an aggregate and water; 
they are actually very complex materials and 
the chemical and mineralogical composition 
of  both aggregate and binder can vary greatly 
(Arcolao, 2001; Crisci et al., 2004; Pecchioni 
et al., 2008; Miriello et al., 2013a). As ancient 
mortars are man-made materials, they maintain 
the technological footprint of the workers who 
made them. Using a multi-analytical approach 
it is possible to recognize this footprint and 
identify the various construction phases of 
an architectural structure and is therefore a 
valuable tool for archaeologists and architects 

A petrographic study of ancient 
mortars: an indispensable tool 
for the correct interpretation 
of archaeometric data.
by Domenico Miriello

ABSTRACT
Ancient mortars are very complex artificial stone materials, and despite its venerable age 
polarizing light microscopy is still a valid tool, which is essential for solving archaeometrical 
issues. The aim of this study is to highlight some types of errors made when optical petrography 
is not used and we need to interpret analytical results obtained with other techniques, such 
as X-ray fluorescence spectrometry (XRF) or radiocarbon dating of mortars 14C. The study also 
shows how polarized light microscopy enables us to obtain low-cost information that is difficult 
to obtain with other analytical techniques.

Research
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Introduction
During the past, when the religious orders 
decided to set themselves up inside the local 
communities giving life to new foundations, they 
preferred to choose already built sites. These 
choice not only followed precise residential 
strategies of the specific religious family, but 
it had also economic implications [1]. In fact, 
when in the provincial realities the research 
of economic resources for the procurement of 
construction materials was very difficult, the 
religious families chose sites already charac-
terized by abandoned structures or ruined, with 
the objective to recover abandoned materials. 
This lucky condition was researched in Amantea  
by the Jesuits when, during the XVII sec., 
decided to set themselves up in a site particularly 
proper for the following reasons: the chosen 
location enjoys a favored position inside the 
ancient Civita, represented by the actual 
Catocastro neighborhood of the old town  
center (Figs. 1,2); this site is close to the 

gravelly riverbed of the Catocastro torrent 
(Fig. 3) which runs along the feet of the rock  
on which was built the oldest part of the 
Calabrian town; the area is adjacent to a 
rocky outcrop "placed under the convent of  
St. Francesco of Assisi", from which you can 
“get  sandstone” avoiding to “bring it from marine 
zone with elevated costs” [2] (Fig.  4); this area 
was already interested by the presence of 
an "old church" from which to retrieve further 
construction material [3].  However, the Jesuits  
group who arrived in Amantea did not demolish 
the old church (Fig. 5) existing on site, but 
incorporated the little pre-existing structure 
within the volume of the college of the new 
architectural complex. As can be easily detected 
 the ancient church, built on one level in an age 
not known, was incorporated in the portion of 
masonry shell corresponding to the first level 
of the east-west front of the former college 
(Fig. 6).  On the existing structure, therefore, two  

The former Jesuit college 
of Amantea. Analysis about 
the overloading on the masonry

by Renato Olivito and Alessandro Tedesco

ABSTRACT
Since some years, the former Jesuits college of Amantea (XVii sec.) is the object of a 
necessary multidisciplinary analysis for the redaction of a complete architectural restoration 
project. The indications obtained through the archival research have suggested the execution 
of instrumental tests finalized to investigate the characteristics of construction materials and 
the diffusion of the static instability in act. Thanks to the data gathered, it has been possible to 
deal with the structural analysis and the planning of operations to contrast the single observed 
criticalities in an efficient way. in particular, in this work the entire cognitive-projectual process 
about one of the main structural problems affecting the architecture has been proposed, namely 
the crushing phenomenon that characterizes the load-bearing elements located at the first level 
of the former college.

Research
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Reconstruction of Villino Florio’s 
wooden ceiling using 3D 
technologies

Methodological problems 
of scientific transparency 
in 3D reconstruction project
Digital restoration or reconstructive archaeology 
projects always have a certain level of 
uncertainty, because one of the objectives of 
this discipline is precisely that of “proposing” 
plausible solutions. No reconstructive study 
would be reconstructive at all if all the original 
construction and decorative details were 
known. It would no longer be reconstruction, 
but restitution. To obtain high scientific rigour 
in virtual archaeology projects, it is essential 
to gather the documentary bases and to 
transparently present the entire working process: 
objectives, methodology, reasoning, origins 
and characteristics of the research sources, 
results, and conclusions. A full transparency 
of methods, techniques, and documentation 
accompanying a virtual archaeology project is 
necessary for the purposes of defining quality 

standards raising the scientific value of a 
discipline that promises to inform, astound, 
and fascinate with ever greater effectiveness 
and rigour. The analysis methods, surveying 
techniques, and interpretations must all be 
declared, comprehensible, and reusable. Only 
analysis of the preliminary data will be able to 
validate the outcomes of a reconstructive study 
and guarantee for new generations a revision 
of the results without necessarily having to start 
the work again from the beginning. In this study 
process, the contribution made by 3D modelling 
software is not confined to merely generating 
and manipulating polygons in space, but is 
highlighted in its ability to ease the interpretative 
processes. Many reflections on the balance of 
proportions, on the juxtaposition of volumes, 
on the application of the laws of statics, would 
certainly not be possible with the short time 
frames imposed by many projects, nor would it 
be a simple matter to deal with these problems 
on a vast scale using traditional drafting 

Valorisation

by Francesco Gabellone and Ivan Ferrari

ABSTRACT
This experience is set within the broader context of the restoration of Villino Florio in Palermo, which was partially 
destroyed by fire in 1962. Built at the order of the wealthy Florio family by the architect Ernesto Basile and 
constructed between 1899 and 1902, it is one of italy’s first architectural works in Art Nouveau, and is considered a 
masterwork of that style on the European level as well. Conducted by the Palermo Superintendency, the restoration 
also affected the monumental staircase, with the complex floral motif (“ramage”) decorating its ceiling. The 
lack of design references regarding the ramage section, of which only black-and-white documentation exists, 
necessitated studying the problem of its reconstruction in greater depth, following new and advanced scientific 
methods.  Developed by lecce’s CNR iBAM iTlab, the 3D model of the ramage is the information base needed for 
the subsequent realization of the actual object, done with the aid of numerical control machines on oak modules, 
assembled and finished just as they appeared in contemporary photographs. The numerical approach allowed the 
entire working process to be controlled, and adequate structural reinforcement works, capable of supporting the 
ceiling’s considerable weight, to be prepared.
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