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Preface

Graphic expression is a primordial characteristic of architectural activity and its
most common way of representation. Architecture and urban planning have in
graphic representation their basic tool not only for making projects a reality, but
also for their reflection and research. Practically every day, architects, urban
planners and designers make use of any graphic tool to think, face problems and
propose solutions, in different phases and at different scales. If we add to these facts
the large number of methods and techniques that can be used, we can understand
that architectural graphic expression represents a fairly broad field of knowledge.

In this sense, the departments and areas of architectural graphic expression of the
different European universities are responsible for improving teaching and pro-
moting research in this discipline. To this end, the EGA International Congresses
are a meeting point where they can present and share the main advances in their
lines of research. This Congress series started in 1986 in Seville and has been held
biannually since this year. As usual, these events revolve around a central theme
proposed by the Congress and sub-themes or thematic lines that try to cover the
different areas of work of professionals and researchers within the field of archi-
tectural graphics.

After two years that have shaken the world, in which our habits and our habitat
have been transformed, where uncertainty has been declared a variable to be
assumed in our daily lives, we have been able to observe how different independent
initiatives have emerged from the most diverse areas of society to provide solutions
to new problems and adapt to new situations. All of this made it pertinent to reflect
on the capacity of our area to provide solutions to these new scenarios. For this
reason, the central theme chosen for the last EGA Congress was the transfer of
knowledge to a society in a process of change, from the different points of view and
the specialties that we can cover. This volume is an offspring of the 19th
International Congress on Architectural Graphics, held in Cartagena in June 2022.
Each author or group of authors contributed an abstract, in their mother tongue,
which was included in the Congress proceedings, published by Universidad
Politécnica de Cartagena.
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As an independent, external activity, the Scientific Committee selected a number
of authors and invited them to contribute a different, longer text, about a series of
specific topics connected with the main issues in architectural graphics which are
included in this volume. These topics were proposed by the Organizing Committee,
and they are as follows: Analysis, for the graphics tools as a method for detailed
studies; Knowledge, for the study of the evolution of graphics methods themselves;
Production, for researches related to architecture contributions; Thought, for critical
and reflective works; and Education, for recent results in the field of teaching
graphics.

For that purpose, researchers and professors belonging to the architectural gra-
phic expression departments from all Spanish Schools of Architecture were invited
to write and send a paper in which they describe their research related to the
proposed topics. This invitation was also extended to researchers in the field of
architectural graphics from other countries, belonging to different European uni-
versities from Portugal, Greece, Belgium, Italy and Germany, which are: Évora
(Portugal); Bologna, Pavia, Genova, Reggio Calabria, Milano, Campania, La
Sapienza di Roma, Molise, Bari, Firenze, Pescara, Padova, Palermo, Cagliari and
Torino (Italy); Siegen and Dresden (Germany); Thessaly (Greece); and Leuven
(Belgium). In addition, American authors from Colombia International University,
Buenos Aires University (Argentina) and Guadalajara University (Mexico) have
been also participated and even from Cuesta College in California. As a result, more
than 250 researchers participated in the selection process, and 135 research works
were received with the aim of being published.

The selection process of the works contained in this publication consisted of a
double-blind peer review of the papers. Around 50 reviewers from different
countries, who are recognized experts in the field of architectural graphics, were
carefully chosen according to the papers presented. Finally, after this exhaustive
review process, 130 papers were definitively accepted and classified by research
topics: 47 chapters for Analysis, 33 chapters for Knowledge, 9 chapters for
Production, 19 chapters for Education and 22 chapters for Thinking. Consequently,
this publication consists of three volumes distributed as follows. Volume 1:
Graphics for Analysis with 47 chapters, Volume 2: Graphics for Knowledge and
Production with 42 chapters and Volume 3: Graphics for Education and Thought
with 41 chapters.

Under those circumstances, we can define this publication as a compendium of
research works in the field of architectural graphic expression developed in some
of the most relevant architecture schools in Mediterranean Europe. Therefore, we
can consider it a faithful proof of what is being done in our universities right now.
This is not only about the academic scope, but also about the research works that
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are being carried out, the new trends in graphic education, and the evolution of
teaching adapted to the rapid changes to which universities are constantly subjected.

Manuel A. Ródenas-López
José Calvo-López

Macarena Salcedo-Galera
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Abstract. This paper is part of a wider research on the Cilento monastic architec-
tures of Italo-Greek origin located in southern Campania (Italy). The investigation
concentrates on the study, updating and analysis of the existing constructions for
the enrichment of the geographical information databases of the Cilento. On this
opportunity, the analysis focuses specifically on two monuments of Basilian foun-
dation: the Abbey of SantaMaria di Pattano, in Vallo della Lucania, and the church
of San Nicola di Myra in Sacco Vecchia. The first case study presents superfe-
tations that make it difficult to read the architectural languages and to interpret
its conformation. On the other hand, the church of San Nicola in Myra, despite
being located in one of the most famous ghost towns of the Cilento countryside
and showing important deterioration, still preserves its original morphology, char-
acterized by a splendid hieratic character that is completely Basilian. The study of
these constructions was carried out with digital models and geographic informa-
tion systems, in order to obtain the original conformation of the Badia of Pattano.
The comparative analysis of the information gathered on the other monument was
used to obtain the necessary data to clarify and identify the main construction
patterns of the Byzantine and Basilian architectures of the area. These data will
serve to enrich the current information and, furthermore, to develop more specific
multidisciplinary analyses in the future.

Keywords: Photogrammetric survey ·Monastic architecture · Digital models ·
Ground information modelling · Early middle ages

1 Introduction

The analyses and the methodology applied for this article are part of a larger study
of the historical sites - in many cases abandoned - in the Cilento area (Fig. 1). The
motivation of this research arises from the need to recover the interest in the historical
sites located in this region. With the use of technological tools it is possible to create
informative and instructive databases that can serve as technical support for restorers,
architects or specialists in charge of the recovery of these heritages places. The data
obtained are enriched with photographic archives, historical analysis, geometric studies,
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geographical data, among others elements that allow to understand the history and the
transformations suffered throughout time.

For this specific project different analyses were made to two architectural struc-
tures from the High Middle Age period. The comparative results obtained serve as the
foundation for further in-depth study. The analysis was carried out to understand both
constructions separately and to enrich the current data on both of them. During the pro-
cess, a parallel comparative analysis allowed to determine the influence that one could
have had on the other, due to their geographical proximity and the history that frames
them.

Fig. 1. Global information system of the cilentian region.

2 Global Information System: Case of Study the Cilento

After the fall of the Western Roman Empire, southern Italy was strongly influenced
by Eastern monasticism due to the arrival of Italo-Greek monks who were forced to
emigrate from their origins. These monks, called Basilians, had a strong impact on the
economic, cultural and, above all, religious life of the region [X], they were decisive in
the revival of activities in the Cilento territory [2]. However, the connecting routes that
led the monks into the Cilento hinterland are uncertain: some authors hypothesize that
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the monks disembarked at the ancient port of Velia [3] and ascended along the rivers.
Other authors state that, in the case of those coming from the Terra d’Otranto, they
traveled northward, through Calabria, in the direction of Apulia; instead, those coming
from Sicily traveled to settle initially on Mount Pollino, and then entered the Cilento
[4–6].

The territory of theCilentowas ideal for themonks due, firstly, to the natural isolation
guaranteed by the mountainous territory (inaccessible and almost without connections)
that facilitated Basilian asceticism and, secondly, to the fertility of the land and the
presence of watercourses that allowed the cultivation and breeding of livestock [7]. This
favored the foundation of religious communities which, although initially inspired by the
strict rule of the asceticism, soon became economic and labor poles that were true points
of reference for the native populations [8], even also for other religious movements, like
Byzantines.

With the passage of time the architectural legacy, for unknown reasons, has taken
very different paths of conservation in the Cilento region, many of these works are
today abandoned, in ruins or their degradation is imminent, others underwent numerous
historical changes of which there is no record. The purpose of this study is to provide a
multidisciplinary tool to facilitate the study of this architectural legacy of this period in
the Cilento region.

In order to provide an information system that facilitates the study of the monastic
legacy in the Cilento region, it was decided to create a geographic database. In it, all the
sites with historical interest within the defined area are collected, focusing on those from
the High Middle Ages period (fifth century B.C. - tenth century B.C.). This tool allows
to identify the geographical position of the different architectural, sacred or civil works,
as well as to collect historical, photographic, geometric and specialized information, in
order to study them together to deepen the knowledge and understand the impact of these
civilizations in the region and their relationship with others.

Based on the existing geospatial data of the area, such as archaeological sites, archi-
tecture of the different periods, routes and historical settlements, the research work
focused on the identification and insertion of themedieval sites with Basilian and Byzan-
tine influence. This was done through the analysis of the morphology, the history of each
of the constructions, the distances between them and their distribution in the specific area
of the Cilento. The data collected, images, plans and historical archives will facilitate the
multidisciplinary study and research focused on each historical period and its different
contemporary movements.

As the firsts studies case for the enrichment of the GIS databases, two churches
were chosen that had a significant impact on the surrounding communities. They are
located in similar environments, geographically close to each other andwith architectural
similarities that took very different conservation paths. The first one, Church of San
Nicola di Myra in Sacco Vecchia, has the characteristic appearance of the Basilian
constructions of the period [9]. The building has not undergone constructive changes
that have modified its shape, but it has endured alterations due to the effect of time and
atmospheric agents, unlike other architectures located in the same historical period. The
parts that are still visible have allowed to obtain precise measurements of its original
form and to use it as a reference to find similarities with contemporary structures. The
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second building, the Abbey of Santa Maria di Pattano, has several buildings belonging
to different medieval periods, from the eighth century AD to the fourteenth century and,
therefore, to different movements, including the Basilian and Byzantine (there are also
buildings from the nineteenth century).

2.1 Historical Analysis

Church of San Nicola of Myra, Sacco Vecchia: Sacco Vecchia is an archaeological
site, located on the western slope of Mount Motola, with remarkable testimonies from
different periods. In fact, artefacts have been found that testify to the Hellenists, Lom-
bards and Basilians presence on the site. According to some authors [5], the settlement
was the result of the migration of Greek hunters who had previously occupied some
neighboring areas. In 580 a.C., the site was occupied by the Lombards and, according
to an eighteenth-century historian [6], a Lombard Duke had a castle built there for his
wife Sacchia [9].

The presence of the fortress, combined with its strategic location, transformed the
place into a military bastion, the remains of which can still be seen today. Finally, in the
X century, the Basilian monks arrived, settled and built a church (Fig. 2) of St. Nicola of
Myra. The sacred building, built directly into the rock face, has a perfectly recognizable
single-wing plan of about 100 m2, with a semi-circular apse on the east facade, that
today is completely absent. Looking at the rest of the facades, on the south side there
are three single-lancet windows, one of which is still perfectly visible, while on the
north side there is an almost total absence of openings, where only the outline of a door
can be seen. Finally, in the west facade, the entrance is characterized by two towers
that protrude along the entire facade and which, according to Troccoli’s reconstructions
(2004), represent the remains of a simple bell tower.

Abbey of Santa Maria of Pattano: The monastery complex, that occupies an area of
approximately 1,000 m2 (Fig. 3), is located two kilometers southwest of Vallo della
Lucania. Originally, between the VIII and the first half of the X century, the monastery
consisted of two contiguous rooms on the ground floor, covered by ribbed vaults and
connected by a barrel-vaulted corridor. On the first floor, there were two other rooms
accessed by an external staircase and a balcony. From the old street, now known as Badia
Street, it is possible to enter to a small cloister that gave access to the courtyard.

A peculiar element of the monastic complex is the church of Saint Mary, dating from
the X century. It is about 25 m long and 8 m wide, currently with no roof, which must
have had a two-sloped roof supported by wooden trusses. Later, in the Angevin period,
an imposing pointed triumphal arch was built to connect the nave to the hexagonal apse,
that was once covered with pointed sections. The church also had two side chapels,
alluding to a Latin-cross plan with pointed-arch entrances.

It is believed that the bell tower was built between the X and XI centuries. Another
valuable example of Byzantine art in this site is the chapel dedicated to St Philadelphus,
the first ecumene of the Pattano monastery who lived between the X and XI centuries.
In this chapel, the apse, the intradoses of the arches and some parts of the west wall still
preserve precious Byzantine frescoes [1].
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Fig. 2. Reconstructions of the church of San Nicola in Myra (Troccoli 2004] (a) Hypothesis of
reconstruction of the church and bell tower, p. 106; (b) Plan of the church of San Nicola in Myra,
p.122.

Fig. 3. The monastery complex of Pattano, Vallo della Lucania.

2.2 From Model to Geometric Analysis

Starting from the data obtained by means of aerial photogrammetric surveys, using a
DJI Spark drone with a 12 MPx on-board camera, from which digital geometric models
were obtained, it was possible to obtain the planimetric measurements of the churches
(Fig. 4). With this data, the respective analyses were started, beginning with the church
of San Nicola in Myra (Fig. 5) because is the one that belongs entirely to the Basilian
monk’s movement. It can be observed that it is a rectangular plan with a single nave
oriented east to west; with a rotation of exactly 20º. The main door is located on the west
facade and is assumed that in the east was the altar, given that all information regarding
that facade has been lost.

On the south facade three regular windows can be seen that maintain a rhythm and
two holes in the walls, which Troccoli states in his analysis, that they did not belong
to the original construction, but are traces of changes over the years. In contrast to the
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Fig. 4. Data collection and processing scheme.

latter, the north facade has only one door. In (Fig. 6a), a bell tower can be seen in plain
sight, which corresponds to the existing projections of the main entrance wall. Finally,
on the east facade, in Fig. 5b, we can see how the church ended with a simple apse with
a radius of 1.75 m.

After analysing the church in detail, a totally modular church can be observed. The
measurement “A” taken from one window’s axis to the next is 3.30 m and creates a
rhythm that is repeated throughout the construction. Module “A” is repeated four times
in the main body of the church and, assuming that the apse’s radius was not 1,75 m
but 2,15 m, gives a floor plan that is 5 times “A” in length. The width of the church,
according to Troccoli’s analysis, was 7 m. With the measurements obtained from the
photogrammetry data, it was determent that it was 6.6 m, which gives a distance of two
times “A”. On the other hand, in the analysis of the facades it can be observed that the
module “A” arrives exactly at the beginning of the windows and, it is supposed that, with
the addition of another module “A” it would coincide with the ridge of the roof and/or
the end of the bell tower (Fig. 6). Unfortunately the last information cannot be verified
due to the lack of these elements.

Next, we proceeded to the analysis of the church of Santa Maria di Pattano, within
the complex of the Abadia di Pattano, a Byzantine church according to previous data.
However, there are several particularities that lead us to believe that the Basilian monks
influenced the construction of this church. Firstly, the orientation is exactly the same
as the San Nicola church, east to west, with a rotation of 20°. This was not the typical
orientation used by the Byzantines since they used to place three windows on the east
wall so that the first light of themorningwould illuminate the altar. Secondly, the atypical
construction of a single nave crowned by an apse. However, what lead to assumption
that there were Basilian influences during the construction of this church are the strict
modulation of the architectural elements and the relationship between the modules of
the two churches.
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The plan in relation to the façade shows the repetition of module “B” between the
apse and altar openings. The same module of 6.3 m can be found between the pair of
windows closest to the entrance. If another module is projected between the two pairs of
windows, this one is exactly in the centre of the two.Due to this analysis, it is assumed that
there was, in the design of the church or original construction, a fifth window that would
complete the modulation relationship between the elements. To accurately determine
the existence of this fifth window in the design or the construction, a survey will have
to be made by specialist to study the façade in detail. The fact that the construction of
the church began in the tenth century and the second floor of the adjacent monastery
also dates from the same period, there is a historical possibility that this window was
designed and even built.

Fig. 5. Reconstructions of the church of San Nicola in Myra hypothesis of the building modules
(the bell tower and roof ridge in blue).

Furthermore, following the analysis of the windows in terms of their temporal exis-
tence, material and proportional evidence were found that windows “1” belonged to
the same period, but it cannot be confirmed that they were closed at the same time.
Confronting the historical data, it can be stated that the windows “1” of the East façade
were closed in the nineteenth century with the construction of the Big Cellar and is
believed that door “4” had the same purpose. However, it is assumed that windows “3”
and “2” were opened in the nineteenth century because of their close relationship to
the second-floor spaces of the Great Cellar. It was also possible to verify that there is a
relationship between the module “A” of the Church of Sacco andmodule “B” of Pattano.
(Fig. 7) based on the superimposition of the floor plan of San Nicola in red over the plan
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of the Abbey. The exact ratio of 2 to 1 in the length of the floor plan is observed, and
also the coincidence of the modules - also 2 to 1 - between the windows. However, the
modules do not follow exactly the two to one relationship because while 2 “A”= 6.6 m,
“B” is 6.3 m. The relationship of module “B” in the elevation of Pattano was not able
to be verified, since the instrumentation used for the survey did not allow to obtain the
necessary precision for this analysis.

Fig. 6. Reconstructions of the church of Santa Maria di Pattano hypothesis of the building
modules.

The similarities between the churches require a more detailed survey and further
study of the modules in order to verify if the variation of 15 cm is due to the fluctuating
measurement system of the Byzantine foot [11] or to the need for greater precision of
the survey results due to the type of instrumentation used.

Unfortunately, however, when the geometric analysis was attempted (with the same
methodology used for the church of Sacco Vecchio) it could not be carried out, given that
the church was repeatedly restored without historical data to prove every period of the
interventions. In addition to this, the survey used does not provide sufficient precision to
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carry out an in-depth study of each opening, with the aim of finding modules that would
guarantee a rhythm in both the facades and the ground plan (Fig. 7a). Despite the above,
a coincidence was found between the plans of the churches (Fig. 7b) where it can be
seen that if the two plans are overlapped, the ratio of the length is twice the length of the
church of San Nicola and the width is the almost identical in both cases (Fig. 7b).

Fig. 7. Architectural comparison: plan overlaping (in red San Nicola the Myra, in grey Church
of Pattano) in relation with the elevation.

3 Conclusions and Future Developments

In conclusion, the recent research provides a geographic database that can be used to
analyze medieval buildings and to determine their possible influence on other building
from the sameperiod in relation to their geographic context. The creation of this database,
which incorporates not only historical, geographical and geometrical information, but
also other types of analysis, provides a collaborative work platform that can be easily
used by different professions.

As demonstrated during the development of the research, the work was focused
on the Cilento region and proposes the valorization and dissemination of the region’s
abandoned heritage. The work involved the analysis of two churches, one Basilian and
another one Byzantine, and it was used as a stepping stone for a work methodology that
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can be applied to other case studies. On the one hand, with the data gathered on the
church of San Nicola de Myra, it was possible to demonstrate the rigor used by Basilian
monks to modulated their architecture. On the other hand, using the same methodology
in the second church, geometrical, geographical and historical relationships were found
between the two churches.

Furthermore, the next step will be to incorporate to this database information col-
lectedwith other survey equipment, such as terrestrial laser scanners and thermocameras,
in order to obtain more precise data that will allow deeper and more exhaustive analyses.

It is the intention of this team to continue enriching the database with the incorpora-
tion of the analysis of other buildings located in the Cilento region in order to find new
relationships between the architectural legacy of the area and at the same time give more
value to its medieval legacy.
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