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ABSTRACT:

The proposed research aims at a comparison of the main historical surveys conducted on the Porta Palatina by different authors, with
the data of a current digital survey. Through a work of redrawing and superimposition of information deducted from historical
drawings, the analysis will highlight the consistency, discrepancies and inconsistencies of these drawings compared to the current
state of the artefact. Therefore, the instrumental survey, necessary for the subsequent stages of graphical analysis, was carried out

using photogrammetric techniques and Metashape software.

The drawings taken into consideration for this work are those by Sangallo (1494-1497 ca.), by Palladio (1566 ca.), by Promis (1869)
and by D'Andrade (1883): they constitute a very interesting documentary heritage, although heterogeneous, in which qualitative
drawings (Sangallo), scaled drawings (D'Andrade), measured drawings (in vicentine’s feet for Palladio, in meters for Promis)

alternate.

1. PORTA PALATINA OVER THE CENTURIES

The Porta Palatina (Principalis Sinistra) is the only city gate that
remains almost intact of the fortified walls, realized for Julia
Augusta Taurinorum (the ancient Turin) in the 1st century AD.
The four main city gates were very similar in shape and size:
they were with a cavedium, developed around a central
courtyard surrounded by high walls. Regarding the other gates,
the Porta Decumana, very similar to the Porta Palatina, was
incorporated over the centuries in the construction of the Acaia
castle, which later became Palazzo Madama (Mercando, 2003;
Ratto, 2015).
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Figure 1. Giuliano da Sangallo. Survey of Porta Marmorea,
1494-1497. © Biblioteca Apostolica Vaticana.

The Porta Praetoria (or Segusina), is visible in mid-fifteenth
century maps, then definitely demolished, after some
reconstructions, in 1585. Little is known about the Porta

Principalis Dextera (or Marmorea) except that it was destroyed
around 1660 (Mercando, 2003): a Giuliano da Sangallo's
drawing, for a long time referred to it, according to recent
studies, "portrayed, instead, reinterpreting with some freedom,
one of the other gates still intact at that time, probably the Porta
Palatina" (Ratto, 2015).
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Figure 2. Andrea Palladio. RIBA31826, 1566. © RIBA
Collections.

Another drawing edited by Andrea Palladio probably depicts
Porta Palatina, but the note of reference was made by Kemball
(Zorzi, 1958).

Referring to the transformations of the Porta Palatina over the
centuries, it is known that in 1724 the gate was used to establish
the Carceri Vicariali; in 1864, the restoration of the monument
was formally assigned to Carlo Promis (Promis, 1869). The
project included the construction of a new school building
leaning against the inside facade of the gate, completed in 1875.
A new restoration was carried out by Alfredo D'Andrade
(D’Andrade, 1899) with the excavation that highlighted the

* This paper is the result of the research on Porta Palatina carried out together by the authors. The authors wrote together paragraphs 1 and 7, M.

Vitali wrote paragraph 2,3,6, E. C. Giovannini paragraph 4,5.
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square bases of the towers and part of the ancient pavement, the
demolition of the Promis building and the reparation of the
towers (1903-1915). The works were interrupted with the
outbreak of the First World War, to resume only in 1935, when
a new project for the Archaeological Zone was promoted by the
Municipality and finished in 1938.

The gate, which fortunately was untouched by the bombings,
was the subject of new restorations since 1946 and the entire
archaeological area was reconsidered from those years with
numerous resettlement projects (for brevity we will not treat this
period): the definitive configuration of the Archaeological Park
was achieved some years ago, with the project by Aimaro Isola,
Giovanni Durbiano and Luca Reinerio (2003) (Baietto, 2015).

Figure 3. Carlo Promis. Survey of Porta Palatina, 1869.
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Figure 4. Alfredo d’Andrade, Survey of the gate, 1883. ©
Fondazione Torino Musei, Fondo d'Andrade.

2. MAIN RESEARCH FOCUS

The proposed research aims at a comparison of the main
historical surveys conducted on the Porta Palatina by different
authors, with the data of a current digital survey. Through a
work of redrawing and superimposition of information deducted
from historical drawings, the analysis will highlight the

consistency, discrepancies and inconsistencies of these
drawings compared to the current state of the artefact.
Therefore, the instrumental survey, necessary for the subsequent
stages of graphical analysis, was carried out using
photogrammetric techniques and Metashape software.

The drawings taken into consideration for this work are those by
Sangallo (1494-1497 ca.), by Palladio (1566 ca.), by Promis
(1869) and by D'Andrade (1883): they constitute a very
interesting documentary heritage, although heterogeneous, in
which qualitative drawings (Sangallo), scaled drawings
(D'Andrade), measured drawings (in vicentine’s feet for
Palladio, in meters for Promis) alternate.

Palladio survey drawing, which until now, was not considered
in the documentary heritage corpus of drawings related to the
city gate of Turin. The drawing, encoded as RIBA31826 and
conserved at Royal Institute of British Architects (RIBA) shows
a roman gate similar to Porta Palatina, but even if it is certain
that the author of the drawing is Palladio, the measures and
notes were made later, probably by his son Orazio. As Zorzi
says Palladio visited Prince Emanuele Filiberto in 1566 and
made a survey of some Ancient Monuments of Piedmont.

The drawing made by Carlo Promis in 1869 represents the gate
facade framed by two towers. In this case, Promis added
measurements not only for the gate but also for the walls that
surrounded the monument. In particular, Promis investigated
also the evolution of the urban plan of the city starting from the
original castrum.

The first part of the work was carried on first, by the analysis of
drawings. This comparison was made possible by digitally
representing the bi-dimensional CAD drawing of the surveys of
both authors that involved the transcription and conversion of
measurements from Palladio vicentine’s foot to the International
System of Units.

The comparison of both digital replicas of the historic survey
drawings enlights a discrepancy in the proportions and position
of architectural elements that compose the facade of the gate.
The comparison of these digital replicas of historical drawings
with data and drawings of the current survey are intended to
clarify, on the one hand, as have occurred some changes over
time, such as those concerning the level of the roadbed, the
other are oriented to verify that the gate represented in the
historical drawings (which lacks an unequivocal caption) is the
Porta Palatina, which from a composition /quality point of view
could be confused with one of the other three coeval city gates.

3. DIGITAL ACQUISITION AND SURVEY DRAWING

Figure 5. Alignment of photographic shots and creation of the
dense cloud with Metashape.

Starting from the information presented here, the research
project has focused on the SfM survey in order to provide the
necessary representations for the subsequent stages of graphical
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analysis and comparison with the historical survey drawing. For
this stage of the work, a photographic survey was carried out to
make a photo-modelling with Metashape® software. According
to established practices in this operational field, an appropriate
number of mid-size frames (106) were shot, and a dense cloud
was created, which, cleaned and settled, shows about 2,850,000
points. The associated mesh model, constructed with 6,000,000
faces, was subsequently oriented and scaled into space and
textured for the realization of orthophotos (Fig. 6) and in scale
drawings (Fig. 7).

Figure 6. Orthomosaic of the north elevation of the Porta
Palatina produced starting from the texturized model
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Figure 7. In scale drawing of the north elevation of the Porta
Palatina © M. Vitali
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Figure 8. Graphic analysis by Kurent, excerpt (Kurent 1965)

A previous investigation focused on the graphic analysis and the
representation of the north elevation based on the units of

measure and the construction modules used for the architectural
composition. In this regard, the work was closely related to
previous research developed by Kurent (Kurent, 1965) (Fig. 8)
on the survey drawings made by Promis (Promis, 1869).

The module used by Kurent for his graphic analysis refers to the
particular type of brick used to make the gate, the Lydica, with
standard measures of 44.39 cm (cubitus) x 29.57 cm (pes) x
7.47 (palmus): "the common measure for the dimensions
mentioned is 1 palmus; the ratio of brick dimensions is 6: 4: 1.
"(Kurent 1965, p.39). In an attempt to re-study the modularity
concerning the updating of the survey’s measurements, it would
seem sensible to use modules based on feet (fig. 9).

Figure 9. Graphical analysis, with a comparison — on the
current survey — between the modular scheme set on cubits
(Kurent) and the one set on feet © M. Vitali

4. ANALYSIS OF DRAWINGS

The analysis of the drawings has the purpose of verifying what
kind of information can be extracted from them. This
information can then be used for comparative purposes to verify
whether the drawings produced over time refer to Porta Palatina
or not.

Specifically, G. B. da Sangallo and A. Palladio have stylistic
similarities, particularly in the presence of alternating
tympanums crowning the upper order.

The information on the drawings can be broken down into
thematic levels (Giovannini 2017) such as:

Level of Elements (LoE) which breaks down the object of study
into its main semantic components. It consists of identifying the
main architectural elements. This type of analysis is useful for
example in the case of three-dimensional modelling. The use of
BIM software provides for the analysis of the LoE that will
serve as the basis for the modelling of custom families that
reflect their semantic characteristics.
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