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Preface A theme, that in addition to highlighting the word DISASTER, 
wants,as in all the editions of the Forum, place the emphasis on 
the wordCulture, the systemic product of knowledge and 
applications, whichhas a plastic strength as Nietzsche pointed 
out, capable of healingbroken parts, to recover lost parts, and as 
such belongs to humanity,the Man Artifex and Faber in its 
historical self-reproduction. 

A faith in humanity’s ability to achieve ever higher levels of 
knowledgeto offer as patrimonial value, beyond disastrous 
contingencies, whichcontains reparative stem cells and also 
fortifies evolutionary processesinvolving the Skills and Work of 
Man, the fate of Landscapes, Territories,Cities, Architecture and 
Archaeology as Traces of Geography ofthe past that emerges in 
the Geography of the Present........................ 

For these reasons, in Naples on 15 and Capri, on 16 – 17 June, 
the15th “International Forum Le Vie dei Mercanti” will be held. 
An establishedevent that in three decades has seen the 
participation of ascientific community from around the world 
grow, discussing multidisciplinarytopics relating to the 
Landscape, Cultural Heritage, Governmentof the Territory, 
Design and Economics................................ 

.Therefore, I expect, along with the International Scientific 
Committee,contributions of studies and research relating to 
theories, concepts,applications, best practices to protect and 
preserve, in order to notonly transmit to future generations the 
tangible and intangible patrimonyof the World Heritage but also 
to orient the design processesand innovative planning for the 
modification that derive from thehumus of identities and roots of 
the places, the regenerating sap ofthe places and of a “new”, 
which, citing Argan, possesses a contemporaryof what it does 
not have the same date.................................. 

The location is exceptional. Campania, with six sites included in 
theWorld Heritage List, two UNESCO Man and Biospheres, two 
assetson the List of Intangible Heritage, is one of the richest 
regions in theworld for cultural and landscape heritage. It is 
therefore no coincidencethat the Forum will be held in 
Aversa/Naples and Capri, with visitsto the sites and 
presentations of operational projects by thescientific community 
of Benecon*, a University consortium that hosts250 researchers 
and distinguished professors of five Italian Universities,UNESCO 
Chair on Landscape, Cultural Heritage and  

.
Carmine Gambardella 

President and Founder of the Forum 
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Abst ract  
The recent earthquake occurred in the Emilian territory has left many open questions. These issues, 
far to be definitely solved, are still committing technicians, scholars and safety operators. 
Immediately after the first safety procedures, operations of restoration, consolidation and regeneration 
were needed. These actions must be leaded by a general research method based on survey, a 
fundamental activity leading towards all operations of knowledge and conservation.  
Our research group here presents two case-studies, showing different ways to operate in such a 
situation of danger and urgency. Both the objects of study are located in Ferrara, where the 
architectural heritage suffered considerable damage due to the earthquake. The catastrophic event 
aroused the interest of administrators, and many initiatives were born immediately after. They are 
intended not only to put in security, but also to enhance and strengthen the cultural patrimony of the 
city. 
The first case concerns the Church of Santa Maria della Consolazione, seriously damaged by the 
quake. Here an integrated survey was carried out, to document meticulously damages and injuries, for 
the purpose of conservation of the monument. The second one concerns Palazzo Schifanoia, 
showpiece of Ferrara’s museum complex. Here, in addition to conservation, the museum managers 
took an approach based on the production of multimedia content. 
The general aim is to emphasize the potential of an integrated approach, blending the use of both 
traditional and advanced survey methods. 
 
Keyw ords: Earthquake, Ferrara, 3D Survey, Museums, Multimedia 
 
 
1. Integrated,  advanced and  scient ific surv eying1  
The diction architect ural su rveying is commonly associated to the practical measuring operation of a 
building. It is still necessary today to point out that surveying is not a simple reading and translation of 
metric data, but should seek representation by a graphic transcription of the global knowledge of the 
work, obtained through integrated studies, methodically planned and conscious of the constructive 
reality, capable of capturing its shape, special, dimensional, perceptive, technological and constructive 
values. It is an act of critical reading to be conducted rationally and scientifically, with complete 
consciousness of the building that is being surveyed, of its visible and invisible parts [1]. 
Following these general principles of the discipline, our research group has used widely diffused 
instrumentation and advanced techniques (laser scanner, total station, Leica 3d disto and 
fotomodelling) in an integrated manner on artefacts affected by the earthquake. We aimed to 
elaborate a three-dimensional model, scientifically queried about both the quantitative data, for 
example, the extrapolation of the geometry of space and of their measurements, using both qualitative 
characterization of material surfaces subject to degradation and collapse [2].. In this case, the new 
fotomodelling technologies have shown themselves to be especially effective, since from simple digital 

mailto:manuela.incerti@unife.it
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Fig. 1 : The church of Santa Maria della Consolazione in Ferrara. isometric view of the point cloud model obtained 
by matching 52 scans in Faro Scene and then importing the whole model in Cyclone. 
 
 
photographs it was possible to obtain the spatial position of the pixel of the "n" frames taken of the 
object. The result is the creation of a three-dimensional cloud of point, like that produced by a laser 
scanner, from which you can then switch to the mesh and the complete model with orthorectified 
texture, exportable in many digital formats. The use of software like Agisoft PhotoScan©, in analogy to 
what usually operates on point clouds taken with a laser scanner, allows us to overcome the problems 
of projection on the geometrical plane of representation of elements belonging to different floors and 
complex surfaces, including ruined frescoed vaulted ceilings. 
 
2. Surv eys and emerge ncies: T he cas e of Sant a Maria della Conso lazione Ch urch 3 
The Santa Maria della Consolazione Church of Ferrara, among the last works attributed to Biagio 
Rossetti, was built in the first fifteen years of the XVI century under order of Sigismondo and Ercole I 
d’Este. It was later annexed to the neighboring convent occupied by the Congregation of the Servants 
of the Observance. 
 
2.1 Laser sc anner su rveys3 
The integrated survey of this article is a good example of documentation of an architectural monument 
of value through the use of advanced technology to extract metric/geometric characteristics and 
subsequently convert them into digital data (Figg.1,2). The building was closed to the public for two 
years because of serious damage reported during the earthquake of 2012. It needed an accurate 
measurement campaign that, in addition to providing the usual dimensional data, would accurately 
highlight the failures and injuries flocked to the structures by the many earthquakes, in order to put in 
the technics in the condition of drawing up a focused and effective consolidation and restoration plan. 
The building, part of a larger architectural complex, is made up of a 18.5 m wide main body of the 
Church, which is spread over three aisles, with a total length of more than 53 m and an internal height 
that exceeds 18.5m in the presbytery. The considerable size of the building and the particular static 
conditions following the earthquake necessitated a targeted planning of the relief operations. Having to 
occur in a very short time and in a situation of risk associated with the instability of the structures [3], 
the survey has seen the main use of laserscan equipment. The choice of a measurement system of an 
indirect type allows also the surveying of all those inaccessible areas because of distance or danger - 
that a direct survey would not have been able to capture with the necessary accuracy and precision. 
The laserscan technology, allows the extrapolation of a large amount of data in extremely short times, 
able to describe all parts of the building in maximum detail. 



 

 

 
 
Fig. 2: Front of the church of Santa Maria della Consolazione in Ferrara. From left: photos during survey 
campaign and screenshots extracted from PointCloud. 
 
 
For the survey of the Santa Maria della Consolazione Church [4], a Faro Focus 3D laserscan station 
was used (Fig.3)., with an accuracy of 2 mm, a range from 0.6 to 130 m and an integrated 5 
megapixel digital camera. This allowed us to acquire a model of the entire building in a single day of 
scans, returning a dense and complete PointCloud including the most affected and inaccessible areas 
of the building. The measurement campaign was carried out through the placement of 52 stations. 27 
were used to document the external elevations and the front of the cloister while 23 were placed 
internally to adequately describe the spans and the presbytery, minimizing the possible occlusions. 
Two were placed in the attic to delineate the trend of the extrados of the vault placed to cover the 
nave. This was carried out with the aid of a set of 12 spherical targets in the scanner, strategically 
positioned during scans to ensure the necessary overlapping, which allowed the subsequent 
alignment of individual clouds through automatic recognition. The recording carried out in Faro Scene 
has produced .fls files exported in .ptx format,  subsequently imported in Cyclone (Leica Geosystems 
HDS), where it was possible to interact with the complete PointCloud model, extrapolating 
screenshots and slices able to describe maps, elevations and vertical sections [5] in detail (Fig.4). 
 

 
 
Fig. 3: The church of Santa Maria della Consolazione in Ferrara. From left: the laser scan station Faro Focus 3D 
used for the digital survey; the nave during the surveying operations; part of the vault collapsed in the earthquake. 



 

 

 
Fig. 4: Santa Maria della Consolazione. Plan and longitudinal section obtained by redrawing in Autocad 10 cm 
thick slices extracted from the point cloud (sectioned elements) and high-resolution screenshots based on a 
reference grid (projected elements, grid spacing 1 meter). The graphic processing of the data provided the 
realization of three graphic plates containing 2 plans, 3 cross sections, a longitudinal section and 3 fronts in 1:50 
scale.  
 
 
The quality of the cloud thus obtained, in addition to allowing the detection of collapse and 
degradations – has made the necessary interventions of consolidation, restoration and careful 
planning of the monitoring of structures feasible. It will also allow us to subsequently analyze the 
artefact various times, freeing the operator from the obligation of repeated visits, without affecting the 
scientific nature of the entire operation. By examining the PointCloud model, it is possible to extract 
any kind of significant section designed to document details of degradation, comparable to details 
found in a phase advanced study, or directly measure portions of the architecture within the same 
three-dimensional virtual operating system. More specifically, the subsequent requests for the delivery 
of a diagram that would document the progress elevation of the floor in each bay and of a report that 
would contain the lesion present on the arch of the apse in detail have been fulfilled in a very short 
time. This has been done without further direct measurements from the site, thanks to the direct 
interaction with the cloud of points. 
 
 



 

 

 
 
Fig. 5:  Santa Maria della Consolazione. Geometric comparison between the 3D meshes of the apse half-dome 
(SFM model and digital scanning model). From left: cross section of the textured SFM model (A); Result of 
qualify: graph of the distribution of the error on the cross section (B); results of qualify on the three-dimensional 
model of the object (C). 
 
 
2.2 Data integr ation and  comparison w ith image -based modeling t ools 2 
 
The laser scanner survey returned geometrically rich and extensive data, describing the architectural 
object in all its parts. However, we choose to operate on some points, and on considerable details, 
using the current techniques of structure from motion. The aim was to integrate color data [6] and 
facilitate the reading of the lesions (as in the case of the apse half-dome) or, locally, to document in 
greater detail morphologically complex organisms located in parts of the church made dangerous by 
the earthquake (as in the Baroque altarpiece located on the bottom of the apse). Furthermore, it has 
been possible to make a geometric comparison (qualify) between two models, the one extracted from 
photomodelling operations and the one coming from the elaboration of laser scanner data [7]; this 
procedure is useful to establish methodological protocols to control the reliability (and thus the 
integrability) of different data, coming from differentiated tools and techniques  
In the case of the apse, the starting point is constituted of a set of 16 photographic shots (resolution 
3872x2592) taken by a Nikon D700 digital camera mounted on a tripod. Particular attention has been 
dedicated to both the lighting conditions of the object and the quality of images, which needed to be 
correctly exposed, sharp in outline and noise-free. The ideal area for positioning the camera, 
corresponding to the one around the high altar, was not accessible because of the high risk of 
collapse of the vault above. It was therefore necessary to shoot from positions external to that area. 
Moreover, given the obvious inability to climb in altitude, the shooting point is always constrained to a 
plane, that of the floor, placed at a fixed height compared to the object that has to be measured. 
However, this did not affect the correct alignment of the photos, which returned a 5,800,000 polygons 
mesh, perfectly continuous and connected unless the inevitable occlusion zones above the molded 
cornices [9]. The comparison between the two models has provided a measure of the average 
distance and standard deviation that are nearly identical, both equal to 0.11 cm, with a maximum 
distance measuring 1,53 cm; the gap between the two surfaces is almost reduced to zero if we only 
consider the longitudinal section of the shell. This is even more interesting when we consider the size 
of the measured object (diameter of the apse half-dome 9.86 m) (Fig.5). The integrated survey 
returned a single output reference model, useful for extracting, in a first phase of graphic elaboration, 
all the plans and sections required by the client. It actually represents an examinable database of 
informations, attesting to the state of the building prior to the restoration planned for the current year. 
 
3. From surv eys to m ultimed ia com munic ation. Th e case o f Palazzo Schifanoia 1  
In recent years, research on current methods of media communication based on the use of interactive 
virtual spaces has paved the way for the adoption of new systems to support visits to sites of cultural 
interest and museum spaces. The largest and most important museums of the world are replacing 
traditional audio guides with multimedia movies and innovative interactive guides, allowing use of 
content to be more engaging, effective, intuitive and customizable. Following the earthquake of 2012, 



 

 

Schifanoia Palace, a small but prestigious structure and Civic Museum of Ancient Art in Ferrara, has 
been closed to the public. Still today, the Salone dei Mesi is the only accessible room. In synergy with 
the recovery operations of the building, a project for the creation of a museum using digital 
representation as its main instrument for communication of possibly complex scientific content was 
developed. The building has been subject to heavy changes that, over the centuries, have completely 
altered the nature of the Este townhouse, founded around 1385 by Alberto d'Este, originally 
surrounded by an elegant Renaissance garden. 
The research project, supported by an agreement stipulated with the Civic Museum of Ancient Art [8], 
concerns the creation of multimedia products aimed at solving the problems of the informative 
apparatus, already recognized and reported by the manager himself. For example, in the famous 
Salone dei Mesi, both the controlled lighting of the surviving frescoes (for reasons of preservation) and 
the height of the painted scenes (6 meters) constitute a limit to the viewing of the famous cycle that 
covers the walls. 
For these reasons, a 4 phase program was developed. This program includes the execution of digital 
models of the building obtained from the recently integrated surveys [10]. Virtual reconstructions will 
provide information on the history and architecture on the system thanks to reproductions and high-
definition images of the painting cycles or of less accessible decorations. The highly detailed textured 
models, initially non-interactive, can now be followed on navigable screens on tablet devices over the 
network or during the tour route. They can be used as the basis of augmented reality projects that can 
contribute to a revival in the museums of Ferrara. In the definition of the communication format, 
particular attention has been paid to the needs of the young audiences in order to facilitate their 
approach to cultural issues that often do not arouse particular interest. Speed, immediacy and 
multitasking characterize the cognitive approach of the youths: the success of communication, even in 
the case of layered and not ephemeral content, is for this reason always subject to the quality of 
engagement achieved. 
 
3.1 Four int eractive "stori es" for P alazzo Schif anoi a2 
If survey, intended in a scientific and integrated sense, must tend to the overall knowledge of an 
architectural object, it is equally important that this knowledge finds a clear and coherent synthesis in 
the post-production phase. This is an essential condition for setting a dissemination process that aims 
to reach the final user in an effective way. In this sense, it is necessary that both the metric and 
perceptual data output show an high quality. The narrative program built for Palazzo Schifanoia opens 
with an initial multimedia product, an animated sequence lasting about 7 minutes that chronologically 
narrates the transformation phases of the building from its foundation to the present day. The 
animation shows the volume of the building as a set of 3D diachronic models, which are gradually 
enhanced with increasing detail drawn on the available historical sources. Iconographic sources, 
materials and historical documents supporting it accompany each transformation. The models allows a 
comparison between the architectural solutions at different eras, communicating the historical and 
critical criteria used in the analysis of the artifact in a simple way (Fig.6). 
The second multimedia product focuses on the most valuable area of the of the Este building: the 
Salone dei Mesi, commissioned by Borso d'Este around 1470 and characterized by a complex 
iconographic program with an astronomical and astrological theme. The model describes the original 
space, with a different access via a staircase, a large central fireplace and a dimming system of 
painted wooden panels that has disappeared today. The virtual reconstruction of the original access 
from the garden staircase will restore the vision of the room as it was at the time of Borso: the visiting 
experience thus opens an emotional comparison between past and present. The visual impact of the 
spectacular entrance to the salon offers multiple opportunities for exploration: the original access, 
rather angular, is opposed to the current nineteenth-century conception, where short side entrance 
includes the room in a visually monumental, symmetric field framed by a central point of view. The 
third phase is still focused on Salone dei Mesi, and it will illustrate different points of view and symbolic 
meanings of the frescoes, while the fourth phase involves widening the experience through the 
introduction of interactivity. Models, initially shown in animated clips, will become explorable, 
immersive and accessible through tablet devices, using I-Visit technology or exploration devices like 
Oculus 3D. 
From a strategic point of view it is essential that, in the general visit of the palace, the viewing of 
information takes place inside the Salone. The experience gains value from being able to compare 
past and present, the visible and what has now disappeared, and to discover, thanks to the narrative 
patterns, hidden meanings and secret paths, as in the case of the painted perspectives. 
 
 
 
 



 

 

 
 
Fig. 6: Palazzo Schifanoia, Ferrara. Some frames taken from the first informative-educational video made for the 
multimedia program of the museum. 
 
 
 



 

 

 
3.2 Digit al mus eumificati on and f iling  
Multimedia museumification brings together state-of-the-art technology with the historical object being 
described, thus anticipating the interaction between the communicative equipment and the area 
housing it by means of a careful design project connecting the site with virtual guides. 
The various possible approaches differ depending on the content (strictly linked to the functionality of 
the guide itself), the size of the asset being exhibited and its nature (a tangible or intangible asset). 
One can therefore find large touch-screens containing databases of works where the visitor can freely 
cross-search information relating to history, iconography, authors, etc. (Uffizi Gallery in Florence), just 
as one may also find the same large interactive screen positioned in front of a single artwork (as is the 
case with the Polyptych of the Misericordia by Piero della Francesca in the Museo Civico of 
Sansepolcro). The latter will be positioned so as not to interfere with the viewing of the work, but rather 
to provide information – to those interested – regarding the restoration of the work, the technical and 
scientific procedures involved, and the views and comments of scholars and critics. Using multimedia 
devices to present a very large cultural heritage site whose characteristics are tangible, 
environmentally large-scale and to a certain extent also emotional, is of course a very different matter. 
The full-immersion experience proposed at the Museo delle Alpi (Alps Museum) at Forte di Bard in the 
Val d’Aosta succeeds very effectively in keeping together historical architecture and technology in 
order to describe the intangible dimension that makes this mountain chain so unique. 
It is hoped that these virtual devices never actually substitute the asset itself, but rather accompany 
the user’s knowledge of it; that they are not the object of attraction, but are used to enhance 
awareness through multi-level study and investigation according to the interests of the user. Moreover 
a keen design sensitivity favoring the integrated enjoyment of the asset together with the multimedia 
explanations relating to it (fixed or mobile, contemplative or interactive) should be a prerequisite for 
contemporary promotion appropriate to the value of our country’s cultural heritage. 
The acquisition of knowledge takes on a different nuance when the asset, as in the case of Palazzo 
Schifanoia, has suffered a trauma (an earthquake) that has temporarily compromised public access to 
parts of it. Areas off limits by force majeure will nonetheless be virtually represented inside the 
museum system to ensure “integral” viewing of the building. 
To this end, UNESCO took part in the Fourth Session of the Global Platform for Disaster Risk 
Reduction held in Geneva in May 2013. The theme of the Conference was “Invest today for a safer 
tomorrow”. UNESCO confronted this issue by discussing the use of science and technology within 
policies and practises regarding the risk to the cultural heritage. On that occasion the clear 
“disconnection” between science, politics and practice was underlined, and it was acknowledged that 
dialogue between the parties was the element that needed attention in the near future. There was also 
debate on the need to foster the resilience [11] of communities toward natural disasters, climatic 
changes and environmental upheaval, in order to deal with the consequences with less “damage”. It 
was underlined that this improved capacity is based on a discerning knowledge of cultural assets and 
on the awareness of their importance, to which are tied both the development of public/private 
synergism and the guaranteed conservation of cultural assets during post-trauma recovery. 
A proposal was advanced for a conscientious programme of documentation and sharing of cultural 
assets in digital form for the creation of a virtual international register. This archive would make it 
possible to maintain records of the life of the assets in an evolving way, i.e. allow an in-depth analysis 
in itinere on the basis of previous data, pursuing the idea of continuous knowledge by means of 
subsequent integrated research investigations. 
 
[1] DOCCI, Mario, MAESTRI, Diego. Manuale del rilievo architettonico e urbano. Bari: Editori Laterza, 
2009, pp. V-VI; MANDELLI, Emma. Il rilievo, strumento di conoscenza. In Le mura di Massa Marittima, 
una doppia città fortificata. Pisa: Pacini, 2009, pp.175-180. 
[2] The themes published by the research group until now are: Cloister of the Carracci, San Michele in 
Bosco, Bologna; Palazzo Schifanoia and Salone dei Mesi, Ferrara; Mausoleum of Theodoric, Ravenna. 
[3] A small portion of the intrados of the vault of the nave has collapsed during the survey (Fig.3). The 
scans realized on the same day, before and after the collapse, allow the documentation of the two 
different conditions of the church. 
[4] The team  is composed of: Prof. Arch. Manuela Incerti, Ph.D. Arch. Gaia Lavoratti, Ph.D. Arch. 
Stefania Iurilli, Eng. Piero Lusuardi, Dr. Anna Tonelli, Dr. Carlo Alberto Bozzi. 
[5] In particular, for each section (horizontal or vertical) a slice of 10 cm of the point cloud has been 
extracted in correspondence of the cutting surface. The slice, re-imported in Autocad, has allowed the 
exact reshape of the section profile through a simple interpolation of points. For those parts in view, 
however, the method has been brought out through the importation and re-design in Autocad of high-
resolution screenshots of the cloud, realized with Cyclone through the use of reference planes with a 
grid size of 1 meter. 



 

 

[6] The integration was necessary because, given the state of emergency of the survey, the different 
laser scanner shootings were carried out over an entire day, in different lighting conditions (natural or 
artificial) depending on the time of day; as a consequence the acquired color data appeared not 
homogeneous and affected by the presence of artificial lights and headlights. 
[7] The common nature of the output data produced by both laser instrument and SFM techniques 
allows to work on both meshes within the same 3D workspace, providing to properly align the models 
in respect to an identical reference system. 
[8] Given the homogeneous shooting conditions the same occlusions are also detectable on the laser 
scanner point cloud. 
[9] Director of the Civic Museums: Angelo Andreotti. Research Team: Angelo Andreotti, Marco 
Bertozzi, Manuela Incerti, Stefania Iurilli, Giovanni Sassu. Scientific coordinator Manuela Incerti. The 
first phase of the multimedia project described above has been completed and handed over in July 
2014, the following are working progress. 
[10] For the survey see INCERTI, Manuela. Il salone dei Mesi di Schifanoia: note per una lettura critica 
del rilievo. In Bruniana & Campanelliana, Ricerche filosofiche e materiali storico-testuali. 2009/2, anno 
XV. 
[11] In ecology resilience is the speed with which a community (or an ecological system) returns to its 
initial state after having been subjected to a disturbance that has removed it from that state. The 
distorsions can be caused either by natural events or by anthropic activities. Usually resilience is 
directly proportional to the variability of environmental conditions and to the frequency of disastrous 
events to which a species or an ensemble of species adapted itself (Encliclopedia Treccani). 
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	Fig. 6: Cogliandro’s spinning mill in Cannitello, for the making of the silk (1894, rebuilt on 1910).
	Fig. 7: Cogliandro’s spinning mill in Cannitello, for the making of the silk (1894, rebuilt on 1910).
	Bibliographical References

	060 Russo
	Abstract
	Bibliographical References

	061 Garda
	Abstract
	Fig. 1: Ateliers Jean Nouvel, Musée du Quai Branly, Paris, 2006 (www.contrepoints.org).
	Fig. 2: Roberto Gabetti e Aimaro Oreglia d’Isola, SNAM Fifth Office Block, San Donato Milanese, 1992 (www.architetturadelmoderno.it, photo Bruno Cattani, 2016).
	Bibliographical References
	[1] BIT, Edoardo. Il nuovo verde verticale. Tecnologie, progetti, linee guida. Torino: Wolters Kluwer Italia, 2012.
	[2] CORRADO, Maurizio. Il Verde Verticale. Bologna: Sistemi Editoriali, 2010.
	[6] KALTENBACH, Frank. Living Walls, Vertical Gardens. From the Flower Pot to the planted System Façade. Detail, München: Institut für internationale Architektur-Dokumentation, n.12, 2008, p.1454-1466.

	062 Castiglione
	063 Janeiro
	064 Aydin
	066 Ruggiero
	068 Falcidieno
	Abstract
	Bibliographical References
	[13] DE RUBERTIS, Roberto. La città mutante. Milano: FrancoAngeli, 2008. 128 p. ISBN 978-88-464-9758-1
	[15] CANIGGIA, Gianfranco. Strutture dello spazio antropico. Firenze: UNIEDIT, 1976. 241 p.
	[16] CANIGGIA, Gianfranco – Gian Luigi Maffei. Composizione architettonica e tipologia edilizia. 1. Venezia: Marsilio, 1979. 275 p.; Composizione architettonica e tipologia edilizia. 2. Venezia: Marsilio, 1984. 395 p. ISBN 88-317-4722-3

	072 Parrinello
	Abstract
	Fig. 1: From left: B. Lanzani fresco (1527), in S. Teodoro Church, representing the historic center of Pavia with the high towers system, of which still today some examples survive (in the central image). On the right laser scanner survey operations.
	Fig. 3: Image of the overall point cloud scans recorded by laser scanners. Starting from the individual workstations, the merge process has followed the acquisition path according to closed polygonal, and then it has connected the blocks obtained too ...
	Fig. 4: View of the point cloud of Via Luigi Porta. The building units and the monuments of the medieval towers are distinguishable (San Dalmazio and Belcredi towers). The point cloud is configured as highly reliable instrument for the measurement of ...
	Fig. 5: Photogrammetric acquisition and three-dimensional model obtained from SFM detection. The database is composed by Colorized point cloud and a 3D model to which is applied the corresponding texture, describing the state of conservation of the ar...
	Fig. 6: Comparison for the reliability of the model obtained from the SfM system (orange) with that obtained by laser scanner (in blue) on the case study of San Filippo e Giacomo church.
	Fig. 7: Elevation map of the front of an urban aggregate, c.so Garibaldi. The analysis shows an intermediate failure: the phenomenon is probably due to a shear stress, with a translation in the plane that pushes a portion of the wall outwards of plane...
	Fig. 8: Elevation map of the front of an urban aggregate, c.so Garibaldi. The analysis shows a localized failure: the phenomenon is probable due to a horizontal force perpendicular to the plane of the external front, which generates a reversal of the ...
	Fig. 9: Elevation map of the face of a medieval tower inserted in an urban aggregate, c.so Garibaldi. The analysis shows a higher angular failure of the masonry inwards. Refining the analysis to smaller tolerance range (0.01 to 0.001 m), it is possibl...
	Fig. 10: Elevation map of an urban front of Via Luigi Porta, analyzed on point cloud from laser scanner (left) and SfM survey (right). The analysis shows a failure at the base of the masonry outwards, with a tolerance of 5 mm in color scale. The pheno...
	Fig. 11: The evaluations conducted on data extracted by the database can represent a monitoring tool of structural instability risk in the old town complex. The schematization of possible mechanisms in place in three-dimensional models allows a mappin...
	Bibliographical References
	[5] BISCHOF, Stefan., KARAPANTELAKIS, Athanasios, NECHIFOR, Cosmin-Septimiu, SHETH, Amit P., MILEO, Alessandra, & BARNAGHI, Payam (2014).  Semantic Modelling of Smart City Data, (2014) W3C Workshop on the Web of Things, Berlin, Germany, June 25-26 2014
	[10] BERTOCCI, Stefano, BINI, Maro, Manuale di rilevamento architettonico ed urbano, Novara: CittàStudi, 2012.

	073 Canonaco
	074 Bosco
	Abstract
	Fig. 1: Concept and function distribution
	Fig. 2: Sociality_Activities and Greeneries
	Fig. 4: Education_Functions, greeneries and technologies
	Fig. 5: Education_Outdoor area
	Fig. 6: Regional ecological network
	Fig. 7: Local ecological network
	[1] Referring Web Pages Web: http://www.italianostra.org/?p=42381

	077 Cirillo
	Abstract
	Bibliographical References
	Referring Web Pages Web:
	[22] http://www.unibioetica.it/Pubblicazioni/Le_piante%20e%20l'uomo%20in%20Campania.pdf
	[23] http://www.unibioetica.it/Pubblicazioni/Le_piante%20e%20l'uomo%20in%20Campania.pdf
	[24] http://www.biologiavegetale.unina.it/delpinoa_files/50-51_35-40.pdf
	[25] http://lnx.whipart.it/artivisive/3330/orto-botanico-napoli.html
	[26] http://www.biologiavegetale.unina.it/delpinoa_files/Zecchino_Orto.pdf

	078 Kong
	079 Musaio
	080 Medici
	089 Mongiello
	090 Balzani
	091 Cantarelli
	093 Maiolatesi
	095 Verdoscia
	096 Titomanlio
	097 Pereira
	098 Crespi
	Abstract
	Bibliographical References
	[1] GATTULLI V., ANTONACCI E., VESTRONI F. “Field observations and failure analysis of the Basilica S. Maria di Collemaggio after the 2009 L’Aquila earthquake”. Engineering Failure Analysis, 34, 715-734 (2013).
	[2] RIVA, TASSONI. “Valutazione del comportamento non lineare di colonne in muratura”. MSc thesis, Politecnico di Milano, (2015).
	[3] LA MENDOLA L., PAPIA M.. “Stability of masonry piers under their own weight and eccentric load”. Journal of Structural Engineering ASCE, 119, 1678-1693 (1993).
	[4] GUREL M.A., PEKGOKGOZ R.K..“Strength capacity of unreinforced masonry cylindrical columns under seismic transverse forces”. Bulletin of Earthquake Engineering, 119, 1678-1693 (1993).
	[5] NTC 2008. Nuove norme tecniche per le costruzioni. Ministero delle Infrastrutture e dei Trasporti, Rome, Italy, 14/01/2008.
	[6] Circolare 2009. Circolare n. 617 del 2 febbraio 2009 Istruzioni per l’Applicazione Nuove Norme Tecniche Costruzioni di cui al Decreto Ministeriale 14 gennaio 2008.
	[7] CRESPI P., FRANCHI A., RONCA P., GIORDANO N., SCAMARDO M.. “The Basilica of Collemaggio in L’Aquila: seismic assessment analysis”. RehabStructures, 27-28 November 2015, Rome, Italy.
	[8] ANTONACCI E., GATTULLI V., MARTINELLI A., VESTRONI F.. “Analisi del comportamento dinamico della Basilica di Collemaggio per il progetto di un sistema di monitoraggio”. XIV Convegno di Ingegneria Sismica ANIDIS, 2011 Bari, Italy.
	[9] LA MENDOLA L., PAPIA M., ZINGONE G.. “Stability of masonry walls subjected to seismic transverse forces”. J. Struct Eng-ASCE, (2005)
	[10] Midas FEA Manual, “Analyses and algorithm”, (2016)
	[11] LEE S., PANDE G.N., et al. “Numerical modeling of brick masonry panels subject to lateral loadings”. Comput Struct 1996;61(4).
	[12] DE FALCO A., LUCCHESI M.. “Explicit Solutions for the stability of no-tension beam columns”. International Journal of Structural Stability and Dynamics Vol. 3, No.2. (2003)
	[13] DE FALCO A., LUCCHESI M.. “Stability of columns with no tension strength and bounded compressive strength and deformability. Part I: large eccentricity.” International Journal of Solids and Structures, No.39 , 6191-6210. (2002)
	[14] DE FALCO A., LUCCHESI M..“No tension beam-columns with bounded compressive strength and deformability undergoing eccentric vertical loads.”  International Journal of Mechanical Sciences, No.49, 54-74. (2007)

	101 Forte
	Abstract
	Bibliographical References

	102 Canciani
	Abstract
	Fig. 1: The trace of the Via Salaria indicated in the paper written by Lodovico Prosseda, Carta corografica-dimostrativa della Sabina antica e moderna, 1827.
	Fig. 5: Orthographic image of the point cloud relative to the survey of the urban fabric.
	Fig. 6: left, a building with fine details (decorated portal), obvious damage due to the earthquake and incongruous modifications (balcony with beams and concrete slabs); center, building with incongruous modifications, due to structures concrete blo...
	Fig. 7: Orthographic images of the model with notations on the constructive characteristics (left) and the types of damage (right).
	Fig. 8: The building before and after the earthquake October 30th, 2016.
	Fig. 9: Structure of the database with fields defining building type, coating, architectural details and damage. On the facade the mapping is evidenced, by way of example, of some elements.
	Fig. 10: left, the orthography of the building in the post-seismic state, with architectural elements accentuated, classified in the database; center, fields in the table regarding the aspects of the architectural elements, among which: the original o...

	105 Baratin
	Abstract
	Fig. 1: Example of data sheet for the risk map and the constraints of the cadastral parcels of the archaeological area of Fossombrone (PU) Italy
	Fig. 2: Conservaton Digital Report System (C.D.R.)
	Fig. 3: C.D.R. – Conservation Digital Report home page
	Fig. 4: Access to surveys of an artwork
	Fig. 5: Possibility to insert the views (obverse and reverse) of a work
	Fig. 6: CDR supports images in jpg format as attachments
	Fig. 7: Pictures of the details entered can be located precisely on the general picture
	Fig. 8: CDR risk management section
	Fig.11: C.D.R. example of three-dimensional elements management
	3. Conclusions
	The information for the conservation of an artwork can be presented in many different ways, always trying to offer a clear interpretation; the selection of the elements to combine is based on the functions of the presentation; in the same way, the gra...
	It would be necessary to have a “protocol” or “specification” which defines the guidelines of the graphic documentation as well as a proper method of detection, just like the conservation sheet defines the documentation of the descriptive data.
	Various attempts have been made in this direction, taking inspiration from normative processes of building and cartographic activities, but within the field of the documentation related to restoration this is still an open sector.
	The results can be diversified according to the requirements and the methods employed, but the objective today must be to provide a “digital sheet of the artwork” inserted in its context and able to develop, within the restoration work, the different ...
	Bibliographical References
	[1] URBANI, Giovanni (a cura di), Problemi di conservazione, Ministero della Pubblica Istruzione - Istituto Centrale per il Restauro, Bologna.
	[2] AA.VV., Piano pilota per la conservazione programmata dei beni culturali in Umbria - Progetto esecutivo, Ministero BB. CC. AA., Istituto Centrale per il Restauro, Roma, 1976.
	[3] BALDI, Paolo, CORDARO, Michele, MELUCCO VACCARO, Alessandra, Per una Carta del Rischio del patrimonio culturale: obiettivi, metodi e un piano pilota, in AA.VV., Memorabilia: il futuro della memoria, Bari, 1987.
	[4] ACCARDO, Giorgio, CACACE, Carlo, RINALDI Roberto, Il sistema informativo territoriale della carta del rischio, in ARKOS – Scienza e Restauro dell’Architettura Nardini Editore Anno VI – Nuova Serie- Aprile/giugno 2005
	[5] BARATIN, Laura, La documentazione nelle sue diverse forme. Contributo fondamentale alla conoscenza dei beni culturali per la loro conservazione e restauro. In: L. Baratin, C. Caldi, D. De Luca,L. VanniL. Vanni. (a cura di): D. De Luca, L. Vanni, R...
	[6] BARATIN, Laura, La documentazione prima del restauro:una problematica aperta, in Restauri d'Arte: opere dell'Abruzzo recuperate dopo il sisma, Ancona, Gabbiano s.r.l., p.148-152, ISBN 9788890534751, 2012.
	[7] BARATIN Laura, SCICOLONE Giovanna, LONATI Stefano, Conservation Digital Report: standard documentation in Cultural Heritage, EUROGRAPHICS Workshop on Graphics and Cultural Heritage, 2016
	[8] http://cdreport.it/it/

	106 Garzino
	107 Cennamo
	108 Marotta
	110 Costa
	111 Trigilia
	112 Bucci
	Abstract

	113 Unali
	114 Diana
	Antonella DIANA
	Valerio BORGIANELLI SPINA
	Abstract
	Key words
	1. Museums, education and publics
	2.1 The Royal Palace
	2.2 The Park of the Royal Palace of Caserta
	2.3 Terraemotus

	3. Outreach, engagement, edutainement
	4. The Game
	Conclusions: what we have learned
	References

	117 Al Quintas
	118 Messina
	119 Chiarenza
	120 Iavarone
	121 Bistagnino
	122 Palomba
	125 Giannetti
	Abstract
	Fig. 1: The Church of San Salvatore in Campi di Norcia before the earthquake
	Fig. 2: The Church of San Salvatore after the two tremors
	Fig. 3: One of the nine equirectangular images of the church interior
	Fig. 4: Image of the 3D mesh model created with Agisoft Photoscan software
	Fig. 4: The floor plan of the church. The perimeter line has been taken from the topographic survey. The interior and facade have been deduced from the photo modelling.
	Fig. 5. Orthophotograph of the left-hand nave, extracted from the 3D mesh model. No post-production has been carried out on the image. Bottom the floorplan of the church.
	Fig. 5: 3D parametric model of the vault. The model was obtained from the mesh model using best-fitting processes. The third image maps the deviation between the modelled surface and the original mesh. The blue sections have a deviation of less than 3...
	[1] BARTOLI, Maria Teresa. Santa Maria Novella a Firenze, Algoritmi della scolastica per l’architettura. Firenze: Edifir, 2009, 88 p. ISBN: 9788879704410
	[2] FABBI, Ansano. Breve storia di Norcia. Norcia: Editrice S. Benedetto, 1975, 212 p. SBN: UM10041768
	[3] HØYRUP, Jens. Linee larghe, un’ambiguità geometrica dimenticata, in Bollettino di Storia delle Scienze Matematiche. 1995. Pisa: Fabrizio Serra Editore. 15.
	[4] CORDELLA, Romano. Ager Nursinus : storia, epigrafia e territorio di Norcia e della Valnerina romane. Perugia: Deputazione di storia patria per l'Umbria, 2008, 230 p. ISBN: 9788895331041
	[5] GIANNETTI, Stefano. La chiesa basso-medievale. in BARTOLI, Maria Teresa. Dal gotico oltre la maniera. Gli architetti di Ognissanti a Firenze. Firenze: Edifir, 2011
	[6] Dicastero del Censo. Tavole di ragguaglio delle diverse misure locali di capacità e di peso dei singoli territorj dello Stato Pontificio e dei principali luoghi d'Italia ed esteri colle misure del sistema metrico. Stato pontificio, 1855.

	129 De Felice
	132 Marabotto
	133 Campisi
	134 Hadda
	135 Zecchino
	Abstract
	Fig. 2: Signs of the Allies target shooting on an exemplar of Washingtonia robusta.
	Fig. 3: Project concerning the creation of 54 shops inside the monumental load-bearing wall of the Garden on Via Foria (1870).
	Bibliographical References

	136 Gattuso
	Abstract

	138 Cioffi
	Abstract
	Fig. 1:  Zenital view, 2002.
	Fig. 2: Zenital view, 2009.
	Fig. 3: Zenital view, 2012.
	Fig. 4: Zenital view, 2016.
	Fig. 5: Jean Parisot de la Valette; The cut of the two blocks of the new Parliament; detail of the stone facing of the new Parliament. (Photo by Gianluca Cioffi)
	Fig. 6: New stone portal from the Theatre. (Photo by Gianluca Cioffi)
	Fig. 7: The steps towards St. John Cavalier. (Photo by Gianluca Cioffi)
	Fig. 8: The steps towards St. James Cavalier next to the block of the Parliament offices. (Photo by Gianluca Cioffi)
	Fig. 9: View of the building seen along the axis of Triq ir-Repubblika (Republic Street). (Photo by Gianluca Cioffi)
	Fig. 10: Night view of the building. (Photo by Gianluca Cioffi)
	Fig. 11: View of the building from St. James Cavalier. (Photo by Gianluca Cioffi)
	Fig. 12: View of the Theater from St. James Cavalier. (Photo by Gianluca Cioffi)
	Fig. 13: View of the Theater, with the ruins of the columns of the Royal Opera House. (Photo by Gianluca Cioffi)
	Bibliographical References
	Casabella September 2015 n. 853. Bucci Federico, Renzo Piano Building Workshop – un brano di città intessuta con pietra maltese. Milan, Mondadori,1928. ISSN: 0008-7181.

	139 Emanuele
	Abstract
	Bibliographical References

	140 Arcella
	Abstract
	Fig. 1: Capua, Pratilli's plan [1] . In the red circle the "Carceri Vecchie"
	Fig. 2: Capua and surrouding area [1]. In red the "Carceri Vecchie"
	Fig. 3: Urban Organization
	/
	Fig. 4: View of "Carceri Vecchie"
	/
	Fig. 5: Plan Project
	/
	Fig. 6: Section
	/
	Fig. 7: View of the urban park
	Bibliographical References

	141 Valenti
	143 Ferrandes
	Abstract
	Fig. 1: Hololens device
	Bibliographical References
	http://www.leviedeimercanti.it

	144 Olivito
	145 Tunzi
	147 Versaci
	148 Inzerillo
	Abstract
	Fig. 1: Life Cycle Cultural Heritage conservation.
	Fig. 2: Main methodology steps.
	Fig. 3: Some of the sarcophagi collection.
	Fig. 4: Some of the bust sculptures collection.
	Fig. 5: Some of the head sculptures collection.
	Fig. 6: Some of the large sculptures collection.
	Fig. 7: 3D visualization of the Alabastro sarcophagus.
	Fig. 8: Three head sculptures in SfM.
	Fig. 8: The etrusc bust sculpture in the different visualization of the 3D model..
	Fig. 10: Zeus like. The iconic museum sculpture.

	149 Chiesa
	150 Okubo
	151 Nahas
	152 Barlozzini
	154 Versaci
	155 Montalbano
	Abstract
	ig. 1-2: 1933 project of the great boulevard of Via della Vittoria and aerial photos illustrating the inauguration of the National Monument of the Italian Sailor and in which the structure of the great boulevard of Via Duca degli Abruzzi appears (from...
	Fig. 9-10. Typological schemes and Redistribution project of the residential units
	Bibliographical References

	156 Ohba
	Abstract
	Bibliographical References

	157 Ciampi
	159 Sibilio
	160 Centofanti
	163 Pagano
	164 Filieri
	165 Bulla
	167 Luxor
	Abstract
	- Earthen materials/ adobe, sun-dried bricks, bricks, tiles, mud mortar;
	- Different kinds of wood / especially oak-wood, conifer, pine-wood, beech-tree, ash wood, elm-tree wood and white-poplar;
	- Stone materials/ limestone, sandstone, marble, lime mortar;
	- Metals/ iron, copper, bronze, zinc, lead and at last carbon steel (2)

	Fig.1: Church in Grabovo – the bell tower destroyed by stormy wind in 2009. (5)
	Fig. 8: Destruction of church Our Lady of Ljevis (up) and Islam-aga mosque (down) (7) (8)
	Acknowledgment

	Bibliographical References

	168 Benelli
	170 Devivo
	Vesuvius and Campi Flegrei: volcanic hazard and Civil Defense
	Berrino, G., Corrado, G., Luongo, G. and Toro, B., 1984. Ground deformation and gravity change accompanying the 1982 Pozzuoli uplift. Bull. Volcanol., 47(2): 187-200
	Bodnar, R.J., Cannatelli, C., De Vivo, B., Lima, A., Belkin, H.E., Milia, A. 2007. Quantitative model for magma degassing and ground deformation (bradyseism) at Campi Flegrei, Italy: implications for future eruptions. Geology 35 (9), 791–794. doi:10.1...
	Carta, S., R. Figari. R., G. Sartoris, G., Sassi, E. and R. Scandone, R., 1981. A statistical model for Vesuvius and its volcanological implications. Bull. Volcanol., 44 (2), 129-151.
	Crandell, D. W., Booth, B., Kusumadinata, K., Shimoruzu, D., Walker, G.P.L., and Westerkamp, D. (Eds) (1984), Source Book for Volcanic Hazard Zonation. UNESCO, Paris.
	Dobran, F., Neri, A. and Macedonio, G. (1993), Numerical simulation of collapsing volcanic column. J. Geophys. Res., 98, 4231-4259.
	Dobran, F., Neri, F. and Tedesco, M., 1994. Pyroclastic flow at Vesuvius. Nature, 367, 551-554.
	De Vivo, B. and Lima, A., 2006. A hydrothermal model for ground movements (bradyseism) at Campi Flegrei, Italy. In: Volcanism in the Campania Plain: Vesuvius, Campi Flegrei and Ignimbrites (De Vivo B., Edt). Developments in Volcanology 9, Elsevier, p....
	De Vivo, B., Lima, A., Bodnar, R. J., Milia, A. e Spera, F. J., 2009. Il rischio di eruzione nei Campi Flegrei. Le Scienze, Dicembre, 496, 96-103.
	De Vivo, B., Petrosino, P., Lima, A., Rolandi, G. and Belkin, H.E., 2010. Research progress in volcanology in Neapolitan area, southern Italy: a review and some alternative views. Mineral. Petrol., 99, 1-28. Doi: 10.1007/s00710.009.0098.6.
	Dipartimento della Protezione Civile (1995), Pianificazione nazionale d’emergenza dell’area vesuviana. Dipartimento della Protezione Civile, 157. p.
	Young, S. R., Sparks, R. S. J. W., Aspinall, P., Lynch, L. L., Miller, A. D., Roberston, R. E. and Shepherd, J. B.,1998. Overview of the eruption of Soufriere Hills volcano, Montserrat, 18 July 1995
	to December 1997. Geophys. Res. Lett., 25, 3389-3392.
	Lima A., De Vivo B., Spera F. J., Bodnar R.J. Milia A., Nunziata C., Belkin H. E., Cannatelli C. (2009). Thermodynamic model for uplift and deflation episodes (bradyseism) associated with magmatic hydrothermal activity at the Campi Flegrei (Italy). Ea...
	Mastrolorenzo, G., Petrone, P., Pappalardo, L. and Sheridan, M.F., 2006. The Avellino 3780 yr B.P catastrophe as a worst-case scenario for a future eruption at Vesuvius. Proceedings of the National Academy of Sciences, 103, 4366-4370.
	Miller, 1980. Potential hazard from future eruptions in the vicinity of Mount Shasta, Volcano, Northern California. U.S. Geological Survey Bull., 1503, 43 p.
	Neri, A. and Dobran, F. (1994), Influence of eruption parameters on the thermo-fluid dynamics of collapsing volcanic columns. J. Geophys. Res. 99, 11833-11857.
	Neri, A., Esposti Onagro, T., Macedonio, G. and Gidaspow, G., 2003. Multiparticle simulation of collapsing volcanic column and pyroclastic flows. J. Geophys. Res., 108, 2202.
	Newhall, C. and Hoblitt, R., 2002. Constructing event trees for volcanic crises. Bull. Volcanol., 64, 2-20.
	Orsi G., Di Vito M. A., Isaia R., 2004. Volcanic hazard assessment at the restless Campi Flegrei caldera. Bull Volcanol 66:514–530
	Robertson R. E. A., 1995. An assessment of the risk from future eruptions of the Soufriere volcano of St Vincent, West Indies. Natural Hazards, 11, 163-191.
	Rolandi, G., 2010. Volcanic hazard at Vesuvius: An analysis for the revision of the current emergency plan. J. Volcanol. Geotherm. Res, Doi: 10.1016/j.jvolgeores.2009.08.007.
	Rolandi, G., Paone, A., Di Lascio, M. and Stefani, G., 2007. The 79 AD eruption of Somma: The relationship between the date of the eruption and the southeast tephra dispersion. J. Volcanol. Geotherm. Res., 169, 87-98.
	Sherburn, S., Scott, B. J., Olsen, J. and Miller, C. A., 2007. Monitoring seismic precursors to an eruption from the Auckland Volcanic field, New Zealand. J. Geol. Geophys., 50, 1-11

	171 Luiso
	172 Rapalo
	173 Papi
	174 Friso
	175 Custodi
	176 Cruz
	179 Salucci
	180 Morelli
	Abstract
	Fig. 1-2: ACTIVEMODESIGN: clothing like a second skin that uses food scraps and advantageous natural components.
	Fig. 3: ACTIVEMODESIGN process: text – textus - touch
	2.1 ACTIVEMODESIGN products
	Fig. 4: LANDESIGN ®, The FlavaAlba collection,  with Sefora Maria Di Palo and Simona Cupido
	Fig. 5: LANDESIGN ® Ecological, Economical, Essential black, with Nicola Cioffi
	Fig. 5-6: LANDESIGN® The Concavus/convexus collection, with Martina Persico and Filomena Cozzolino
	Bibliographical References

	181 Cors
	1. Introduction
	1.1 Antecedent
	1.2 Georreferenciation

	2. Construction of scientific and diffusion models
	2.1 Territorial scale
	2.1.1 Definition of the territory and coastline
	2.1.2 Territorial structure. Routes, centurion, villas and the aqueduct
	2.1.3 Landscape. Crops and orography

	2.2 Barcino on the urban scale
	2.2.1 Roman wall, towers and gates
	2.2.2 Urban structure, roads and subdivision of the domus
	2.2.3 Aqueduct in the city


	3. Conclusions
	Bibliographical References

	183 Sazedj
	184 Biocca
	185 Garcia
	Abstract
	Bibliographical References

	186 Monaco
	Abstract
	Fig. 1: Port of Ischia: spatial reconfiguration project. Site Plan of the project (in white) overlapped on the current arrangement of the harbour (in black). Arch. Valentina Grasso.

	188 Cavalcanti
	189 Castagneto
	190 Olivito
	191 Marazzi
	192 Smatanova
	195 Trani
	197 Bossio
	Abstract
	Fig. 1: Corroded Reinforced concrete Structures.
	Fig. 2: Corrosion configurations. Grey elements are un-corroded.
	Fig. 3: Corrosion levels.
	Fig. 4: geometric parameters used to perform FEM analyses according to Bossio et al. 2013 [6].
	Fig. 5: Last step of Push-Over analyses at first level of corrosion: a) first configuration, b) second configuration and c) third configuration.
	Fig. 6: Last step of Push-Over analyses at second level of corrosion: a) first configuration, b) second configuration and c) third configuration.
	Fig. 7: Last step of Push-Over analyses at third level of corrosion and first configuration.
	Fig. 8: ADRS capacity curves related to considered levels and configurations of corrosion.
	Bibliographical References

	198 Ramaglia
	Abstract
	Fig. 1: Bending moment-strain curve and P-M domain assessment.
	Fig. 2: Typical failure modes for a cross section with a strengthening system (in red).
	Fig. 3: Geometrical characteristics of the masonry specimen to assess the P-M interaction domain.
	Fig. 4: Stress strain curve of the strengthening system.
	Fig. 5: Normalized P-M interaction domain of the strengthened cross section with inorganic matrix and hemp fibres.
	Variations of the thrust line configuration can be induced by variations of the horizontal and/or vertical loads. The thrust line configuration, during the entire load history, depends both on load patterns (vertical and horizontal) and on restraint c...
	The strengthening system provides different effects on the failure surface. The low axial force values in such masonry arches at collapse justify the approximation of of the yielding surface with a line inclined m/p=s/2. Under this assumption, s/2 is ...
	The impact of the strengthening systems on the failure surface is generally an expansion of the domain as previously discussed. The maximum eccentricity of the thrust line depends on the axial load. Once the internal axial load is known, the maximum e...
	It is interesting to note that the tensile strength assumption provides a similarly effect. In figure 7 the fictitious thickness is shown under no-tensile assumption for the masonry. In particular, where the strengthening system not reacts the fictiti...
	Fig. 7: Impact of the strengthening system on the ultimate behaviour of masonry curved element under no-tensile strength assumption for masonry.
	The paper debates about the main aspects related to poor masonry strengthened with natural (hemp) fibres and inorganic matrices. The P-M interaction domain has been estimated by means of a solver algorithm. In particular, starting from the bending mom...
	Bibliographical References

	199 Borrelli
	Investigating the potential public transportation demand.
	Findings from a survey in Southern Italy
	Abstract
	Pearson's chi-squared test
	Bibliographical References

	200 Malagugini
	Abstract
	Fig. 1: The effects of the October 2014 flood of Genova.
	Fig. 2: The landslide at the base of an urban center overlooking the sea, near Nervi, Genova, 2014.
	Fig. 3: The front page of the Newspaper from Genova “IL SECOLO XIX”, October 1970 (the great flood).
	Fig. 4: The volunteers known as “angles of mud” working the day after the flood of 2014 in Genova.
	Fig. 5: A corporate identity manual page.
	Fig. 6: The flood of Genova in the October 2014
	Fig. 7: the Selvaggia Lucarelli comment on social network, about the communication "Move to Safety"
	Fig. 7: Examples of products for road signs
	Fig. 8: Examples of explanatory panels.
	Fig. 9: Panel to "catch the sign" initiative as part of the festival of science.
	Fig. 11-12: Examples of applications of road posters.

	201 Atripalda
	203 Panariello
	Design driven innovation for cultural heritage
	Fig. 1: Hypothesis of virtual reconstruction of viridarium and Peristyle original extension, still from the movie The Villa Romana in Minori. Assumptions of reconstructive viridarium and prospectus from the sea (I Century d.c.)
	Bibliographical References

	204 Carusone
	205 Tamborrino
	206 Ciloni
	207 Cinieri
	209 Fabbrocino
	Abstract
	Fig. 1: Conceptual difference between strength and resilience.
	Fig. 3: Vulnerability indexes of buildings belonging to M3.3. (a), M3.4 (b) and M3.1 (c) classes.
	Bibliographical References

	213 Mami
	214 Marciano
	217 Palmieri
	218 Ruci
	Bibliographical References
	[1] ALBERS, Joseph. Interaction of Color. 3ª ed. New York City: Yale University, 2013.

	221 Pitzalis
	222 Russo
	224 Di Gregorio
	225 Abate
	The multidimensional analysis and open platforms for the census in risk zones.
	Bibliographical References

	229 Cacace
	231 Bello
	Abstract

	234 Jacazzi
	235 Carillo
	236 Moschese
	Abstract
	Fig. 2: Saverio Casselli, Veduta di una parte della  Città di Benevento dalla parte Settentrionale e propriamente ov’è piantato l’Arco Traiano volgarmente detto, Porta Aurea preso dal Cantone della Casa-palaziata del Signor Marchese di Carisi-Capobian...
	Bibliographical References

	237 Sapio
	Bibliographical References

	238 Shlienkova
	240 Mandia
	241 Vasilyev
	242 paper
	243 paper
	244Munoz
	245 Ghanimeh
	246 Badami
	_GoBack

	247 Gugliuzzo
	Abstract
	Bibliographical References

	248 Marchis
	249 Napolitano
	250  Kirova
	251 Parente
	252 Carta
	253 Sgamellotti
	254 Russo
	255 Guida
	Fig. 1: The Vesuvius and Phelgrean risks in the Metropolitan Area of Naples (graphic Giuseppe Guida, Giovanni Bello)
	At the central level, the National Civil Protection Department has prepared two National Emergency Plans: the one for the Vesuvius of 2001 (updated in 2007 and 2016) and the one for the Caldera of Phlegrean Fields in 2001 (updated in 2016).
	Fig. 3: Urbanized Territory on the slopes of Vesuvius (ph Paolo De Stefano)
	A couple of planning and programming tools that can act in synergy. According to its Statute (art.35), the Metropolitan City of Naples carries out the planning of coordination and general territorial planning of its territory in relation to the Strate...
	In addressing what we might call “contexts of uncertainty”, therefore, the metropolitan spatial planning becomes an innovative and interesting challenge.
	Bibliographical References
	[6] MOSTAFAVI, Mohsen. DOHERTY, Gareth. Ecological Urbanism, Baden: Lars Müller Publishers, 2010.
	[7] Orsi, Giovanni, Zollo, Aldo. “Struttura e storia dei Campi Flegrei”, Ambiente, Rischio, Comunicazione, n. 5, Amra-Doppiavoce, Napoli, 2013.

	256 Yin
	258 Dong
	259 Russo
	260 Di Lauro
	261 Ricci
	262 Zizi
	266 Rendina
	270 Miano
	Abstract
	Bibliographical References

	272 Cassese
	300 Ciambrone
	131 paper Donnarumma.pdf
	Fig. 3: Glass and glass paste artifacts.
	Fig. 4: Metal finds in rasola 1.
	Preliminary study of mobile finds coming from the stratigraphic basin of rasola 1 has allowed a first chronological framework that can be framed in late middle ages, with the exception of an early medieval fibula (fig. 4 n. 3), bearing in mind that th...
	Bibliographical References

	ADPE428.tmp
	Abstract
	Bibliographical References

	811.pdf
	Iolanda DONNARUMMA
	1.        Historical and topographical background

	Pagina vuota
	Pagina vuota



