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A Detailed Structural Classification of Cross Vault in Ostia

By Takuro Ogawa

In ancient Rome, the use of vaulted structures built by using Roman concrete
allowed for the construction of higtse buildings. This architectural influence can

be evident in Ostia, the Roman port city. During the first half of the 2nd century
C.E., clusters of buildings in Ostia were constructed with barrel vaults and cross
vaults, reaching two or more storeys in height. Unlike the residential complexes in
Pompeii and Herculaneum, some of the insulae in Ostia could have been
reconstructed to have been as high as four storeys. However, these vaulted
structures in residential buildings are often overlooked in mainstream research on
Roman architectural vaults due to their perceived lack of architectural finesse. This
study focuses specifically on the surviving cross vaults within Ostia, aiming to
uncover the practical aspects of constructing High buildings in the city. By
carefully examining the form of these cross vaults, the study seeks to understand the
reality of vaulted structures in the clusters of residential buildings. Extensive three
dimensional data measured by laser scanner of the city block units is utilized to
analyze how these cross vaults interacted as a cluster.

Introduction

In ancient imperial Rome, vaulted structures made it possible to raise the height
of buildings which were constructed with Roman concrete, and the influence of these
structures can be observed in the Roman port city, Ostia. The most significant building
activity in Ostia occurred in the first half of the 2nd century Evihen two or more
storeyhigh buildings with barrel vaults and cross vaults were constructed. When it
comes to constructing higtse buildings like apartment complexes, known as insulae
in this context, two approaches can be employed:-vaajkerected approach and
vaultstacked approach. In higtall-erected approach, several steinggh walls are
erected from the ground level to the top of the building, and floors can be supported by
either wooden beams or vaulted structures that are integrated into the walls. On the
other hand, the vatdtacked approach entails the stacking of multiple layers of
vaulted structures. In some instances, a combination of both approaches could be
employed within the same buildings. While the study of vaulted structures in ancient
Roman buildings often focuses on large barrel and cross vaults, which are well
preserved, provide spacious interiors without the need for posts, and have no upper
floors, relatively little information is available regarding the smaltate vaulted
structures that are piled up to build msttirey insulae in Ostfa.

*Assistant Professor, Kyushu University, Japan.

1. R.Meiggs, et aRoman ostigOxford: Clarendon Press, 1973), 1148.

2. In the following papers, Lancaster discusses the Ostia vaults. They are all references associated
with brick linings. Lancaster, L. Building Trajan's Markets. American Journal of Archaeology, 102.1998.
Also see Lynne C. Lancaster, "Auguste Choisy and the economics of Ronsdruction."Auguste
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224barrel vaults and 270 cross vaults have been identified in each of the remains
in Ostia (see Figure )This paper initially reviews the studies on vaults in ancient
Roman buildings and subsequently presents the distribution and characteristics of
barrel and cross vaults in Ostia. These findings, which have not been previously
addressed, provide insights into the discussion points regardirgdllegrected and
vaultstacked approaches. Furthermore, the cross vaults are further categorized based
on the presented information, and the interplay between these subdivisions, building
height, and construction activity is explored on a larger scale, considering building
complexes and city blocks. It is important to note that the majority of the barrel and
cross vaults examined in this paper have already collapsed, and the observations are
primarily based on the remnants of lunettes and springers found within the walls (see
Figure 2).
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Madrid. 2009.
3. It is based on the author's own research.
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Figure 2. Example of Collapesed Cross Vault (House of Annius)

Overview of Previous Research Conducted on Cross Vault of Roman Building

Studies on cross vaults in ancient Roman building can be broadly categorized
into three main areas. Firstly, there are studies that focus orbémed typologies,
examining the different forms and shapes of cross vaults. Secondly, there are studies
that explore information related to the construction process, including the
reconstruction of wooden centring and formwork. Lastly, there are studies that analyse
the composition of cross vaults, including the outer formwork as brick lining and ribs
in concrete core.

With regard to forrfocused typologies, the position of cross vault form with
respect to the barrel vault is discussed about. For example, W. L. MacDonald
considers cross vault as one of the typologies of erection as a structural form
developed from the intersection of two barrel vdultsC. Lancaster also considers
cross vault as a type of erection, but after acknowledging the possibility that each
building had its own specific formworkshe analyses regional differences in cross
vaults separately, focusing not only on Rome but also on northern Africa and the
Middle Easf On the other hand, J. P. Adam takes a negative view of the typology of
cross vault itself and states that cross vault gpecial form that can only be

4. W. L. MacDonald,The architecture of the Roman Empire: An introductory study. 1.
(Yale University Press, 1982), 1%.

5. L. C. LancasterConcrete vaulted construction in Imperial Rome: innovations in context
(Cambridge University Press, 2005);484

6. Lynne C. Lancastemnovative Vaulting in the Architecture of the Roman Empire: 1st to
4th Centuries CECambridge University Press, 2015); 98
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established when barrel vaults of the same diameter cross orthogonally, and if this
condition is not met, it is defined as a groin vadit.recent years, the author has
analysed cross vaults of Ostia focusing on the ridge lines of them, and the results of
analysis, to which was applied laser scanning, indicate that they are not intersecting
cylinders, but are composed of four arcs of lunettes on the four sides of the room and
the other four arcs springing from the corners that meet together at the centre of the
room, and that they are not intersected by cylinders, but it can be recognized as the
newly defined typology is a "quasioss vault”, whose ridge lines resemble the shape

of that of an intersecting cylinders, and reconstruct its centring and formwork from a
practical point of view.

The reconstruction of centring and formwork is based on imprints of removed
wooden planks on mortar on intrados of vault structures, which have been rarely
preserved, and paired corbels and sockets of wooden beams on the opposite walls.
However, as no wooden centrings or formworks have been excavated, most of the
images of them are based on the bridge span inscribed on Trajan's post, the wooden
bridging receivers on the Pont du Gard stonework, and modern construction
technique$. In addition to Adam and Lancaster, who compile information from an
architectural point of view, there is Ullrich, who compiles information from the point
of view of timber frame structures. Although not a cross vault, there is the work of J.J.
Rush, who has elaborately precisely measured the dome structures of mausoleums in
and around Rom¢.

Lancaster researches detailed on compositions, including outer formwork and
ribs. With regard to the formwork antorados the most common composition, with
the exception of wooden formwork, is called brick lining. In this methipedalesor
sequipedaleare laid against the formwork, followed by a gridbessaleswhich are
then concretett In the remains of Ostia, brick lining is identified in 55 of 2i2drel
vaults and 60 of 270 intersecting vatft&xamples of ribbing as reinforcement built
into the concrete core have been typified by Lancsster.

In the abovementioned previous studies, the analysis of vaulted structures is
limited to welkpreserved large buildings, and group of buildings in Ostia, which is not
so high architectural quality, is rarely includéd.

7. JearPierre AdamRoman building: materials and techniqy&sutledge, 2005), 33800.

8. Takuro Ogawa, and Yoshiki Hori, "Analysis of Construction Process of Crossing Vault in
Ostia Antica,"J. Archit. Plann., AlJ87, no. 793 (2022): 64@55.

9. See Rabum TayloRoman buildergCambridge: Cambridge University Press, 2003); 178
190. and C.E.am, 2005, 3862. Also see Lancaster, 200542 and Ulrich, Roger BrC.E.ley.
Roman woodworkinfrale University Press, 2007), +127.

10. Rasch, J. Zur Konstruktion Spatantiker Kuppeln Vom 3. Bis 6. Jahrhu(idette Ergebnisse
Photogrammetrischer Untersuchundidn1).

11 Bessales, sequipedales, bipedales are standardised fired bricks, with different names
dependingn their dimensions.

12. It is based on the author's own research. It is based on the author's own research.

13. Lancaster, 2005, 240.

14. Adam only presents a photograph of House of Serapis.
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Overview of Vaulted Structures in Ostia
Distribution of Vaulted Structure

Ostia, originally established as a Roman naval fortress called Castrum in the 4th
century BC, underwent significant expansion beyond its fortifications during the 1st
century BC® It was encompassed by walls, including the Roman, Laurentina, and
Marina gates, and bordered by the Tiber River. The tufa stone initially used for the
castrum's construction was repurposed for the walls of the surrounding buildings.
Most of the preserday appearance of Ostia comprises structures from the 2nd
century C.E., which marked a period of extensive building activity. Subsequent
constructions and additions continued, and the current appearance is estimated to date
back to the 4tbth centuries. It is important to note that the distribution map of the
vault structures resulting from the comprehensive survey does not encompass all the
vaults in the city because unlike Pompeii and Herculaneum, the upper remains are not
as well preserved. The southern part of the city is primarily characterized by domus,
and only a few vaulted structures are found in that area. Notably, the vaulted structures
around the forum and those around Region lll Insula X and XIV are particularly
prominent.

The two methods indicated above seem to have been used in the construction of
the higher structures at Ostia: highll-erected can be understood as a common
construction method not only in Ostia, but also in Pompeii and Herculaneum. It
should be noted that this method applies to both each and vaulted ceiling. Most
importantly, walls should be frestanding from ground level to building height in an
uninterrupted and continuous manner. In many cases, plan of building is divided by
the construction of secorstibrey high walls, and the first floor is supported by passing
wooden beams against these walls. In special case, the first floor is supported by a
vaulted structure, which is discussed below. Wstaltked is a method of stacking
upper storeys on the vault for the ground floor, so below and upper structures are
separated both in building process and in structure. For example, ground level of a
series of cross vaults is built on the ground. Then, on the first floor supported by these
cross vaults is built.

Inductive explanation, in the case of a tksty building, it is conceivable that
the ground floor is predominantly built by vastacked while the first and higher
floors are built by higtwall-erected. Taking into account the information provided
above, the specific details of Ostia's vaulted structures will be presented and
subdivided. Against the background of the above information, the details of vaulted
structure in Ostia will be discussed.

Findings from Lunette
Cross vaults in Ostia feature various types of lunette. For instance, pgtrapel

blocks composed afpus reticulatunare placed along the arc of the lunette when the
wall is constructed using a combinationagus reticulatumand opus testaceum

15. Carlo PavoliniQstia(Bari: Laterza, 2006), 201.
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where arches are placed along the lunette's arc or fired bricks are cut to match its shape
(see Figure 3). Examples of lunette arcs can also be found in structures built applying
only opus testaceulfsee Figure 4). These lunettes could represent walls played a role

in showing the four arcs of the cross vault during its planning and construction. In
these cases, walls with an arched shape are constructed first, then a vault is built on top
of them. These processes are along with the-stadked approach, and even if
outlines of lunette are different on the reverse side of the samé Wadire are also

cases where the partition walls are added later, as seen in Figure 5, which illustrates
the closure of fouway openings covered over cross vaults. These processes are also
along with the vaulstacked approach.

. b
Wl PN E)

Figuréﬂ3. Outi’ing' Lunet éé'en |n 'bpus Féeticulatum

16. Examples of this are clearly identified, e.g., in House of Annius.
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Figure 4. Outling Lunet Seen in Opus Testaceum
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e

Figure 5. Building Partition Wall under Cross Vault

Some lunettes, which were formed along with the-iniglt-erected approach,
also can be observed. Figure 6 depict examples of wdisdenrsupport converted
into crossvaultsupport, and Figure 7 shows the extension of cross vaults against the
external wall of an existing building, respectively with the windows filled in to match
the curve of lunette's outline, where applicable. These examples share a common
feature in which the wall surface has been carefully removed to match the lunette's
shape, preserving the face of the existing wall to which the cross vault was attached.
They also could have provided guidance for the construction of the cross vault, as well
as serving as an anchor for the structural matéNahen the formwork on intrados
was composed of brick lining, the grooves served as hooks for the fired bricks such as
bipedales|t indicates that the extended cross vaults have shifted and collapsed from
the existing wall surface. In other words, they were partially suspended by anchoring
and thrusting mechanisms. Only two remaining structures clearly exhibit extensions to
the existing wall surface, suggesting an expansion of the existing buildings through the
use of cross vaults. These various feature of lunettes and ways to construct cross vaults
influence the extension and alteration of buildings complex dolcitk.

17. A sequence of six serircular grooves remains in the travertine arches of the third level of
the Colosseum, which Lancaster attributes to the inclusion of a cross vault. While this example is
fragmentary, they provide valuable insights into cross vaults of Ostia. See Lynne C. Lancaster,
"Reconstructing the restorations of the Colosseum after the fire of 2durhal of Roman
Archaeologyl1 (1998): 146L74.
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Figure 6. Conversion from WoodeBeamsupport to Cros8/aultSupport

filled

Figure 7. Addition of Cross Vault to Preexisting Wall
Subdivision of Cross Vault
The divisions of support methods for cross vaults can be broadly classified into

wall and post support. When supported by walls, they can be further subdivided into
two categories based on the construction method. The first category involves
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constructing the wall and cross vault as a unified unit, indicating a sequential
construction process starting from the lower part of the wall. The other category is
where the cross vault intersects thegast wall. In many cases, the wall extends up

to ground level or even the height of the first floor. Vileiserved examples opus
testaceunneveal a removed area of at a depth of approx. 10 cm max along the outline
of lunette arc mentioned above. At this removed area, brick linings are hooked to
construct a cross vault.

When supported on posts, cross vaults are subdivided based on how they release
thrust forces. The primary emphasis lies in determining whether posts and concrete
core of vault are integrated as a single unit. In this context, two types of posts can be
seen in Ostia: one involves a continuous connection from posts to a cross vaulted
structure, the other one involves separating posts from a vaulted structure placing
bipedales Secondly, the attention is directed towards understanding surroundings in
which a possupport vault is constructed. In this context, there is a distinction between
constructing a vaulted structure as an independent entity or as part of a complex of
structures. Postupport vault as an independent entity is erected at four corners of a
room surrounded by walls on all sides, and the cross vault is sprung on top of these
posts, with thrust forces received by the surrounding walls. On the other hand, the
vault as part of a complex of structures involves a series of cross vaults like bays as
arranging in row and grid, where the thrust forces are shared among these cross vaults,
but the overall thrust forces of the connected space are borne by the buildings at both
ends in the city block. Both categories of wall and post support are sometimes used in
combination, especially in peristyle and colonnade. The following is a summary of the
subdivisions of cross vaults and their characteristics (see Figure 8).

Wall-Supported Convervion Addition Loggia Post-Integrated Post-Supported

Figure 8. Subdivisions of Crosgault

- Wall-Supported This is a widely recognized type of cross vault in ancient
Roman building. The vaulted ridge springs from the four corners of the room. It is
included that cross vault, whose ridge lines do not spring from the four corners of
a room, commonly found in rectangular rooms, prevalent in Ostia.

- Convervion: This represents structures that were originally supported by wooden
beams for the upper storey but were later converted to support by a cross vault
through reconstruction. Although not dominant in Ostia, there are surviving
examples that serve as valuable evidence of the change in the upper floor support
method.

- Addition: This method involves attaching a cross vault to an existing wall by
creating a groove along the arc of the lunette and insertingfdangat bricks
such as bipedales as lower layer of brick linings. There are some remains, which
could be built without applying brick linings and attached directly into the groove
and surfaces of the wall. The existing walls predate the construction of the cross
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vaults in the building sequence, regardless of their original construction date.

- Loggiaz Combination of walsupported and pestupported construction.
Commonly used in the Insula and Roman warehouse, Horrea in Ostia.

- Postintegrated: Posts and springs of the cross vault are integrated.

- PostSupported: Cross vault sprung from posts. Posts and springs of the cross
vault are clearly distinguishable, often indicated Hlpedales In certain
instances, théipedalesare slightly larger than the cressction of the spring,
suggesting that thbipedalescould be used in facilitating the installation of
wooden centring

When applying vaulstacked approach for higise buildings, the first storey
typically corresponds to the height of the ground floor. In House of the Painted Vaults,
the ground and upper floors are separated by cornices made of fired brick (see Figure
9).1° The upper edges of these cornices align with thefliiet level and represent a
common example of vaulted support for the ground floor. However, while the wall
structure of the first floor is still intact, the upper portion cannot be discerned, making
it difficult to determine definitively whether the upper storey is supported by walls or
vaults. In rare cases, the first floors were built in double height, and the first floor is
usually supported by wooden beams or vaulted structures. Alternatively, there is
unique example which is a structurally separate.-soreyhigh vault structure is
constructed within the doublegh vault structure, and the lehdaring structures of
the ground and the upper floor are independent of each other. These ones can be seen
in only the house of the Charioteers (IIl,X¢4)The following is a summary of the
subdivisions of construction method of higge building (see Figure 10).

WFirst FIooLLeile

South clevation

5(m)

Figure 9. Elevation of House of the Painted Vaults

18. Itis clearly seen at House of Serapis.

19 About detailed report of this building, see Maj B. M. Felletti, "Le pitture delle Case delle
Volte Dipinte e delle Pareti GialleMonumenti della Pittura Antica (1961): 12.

20. A part of the first floor of House of the Charioteers could have been eventually used as
waterway. See Maria Antonietta Ricciardi, and Valnea Santa Maria Sdra&iyilta Dell'acqua
in Ostia AnticalRoma: Palombi, 1996), Vol. 1, 1-847.
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High-Wall-Erected Wall-stacked Post-stacked Vault-nested

Figure 10.Construction Method of HigRise Building

- High-Wall-Erected This method involves constructing walls that are more than
two storeys high and supporting the cross vaults on these walls.

- Wall-stacked This method entails constructing cross vaults by supporting wall
elements on each level and stacking them sequentially from the ground floor. In
two or threestorey buildings, a wooden beam structure with -ingh-erected
structures could be stacked on top of the ground floor.

- Poststacked This method involves constructing cross vaults with post supports
for each storey and stacking them sequentially from the ground storey. It has no
evidence of preserved remains in Ostia, so it is not within the realm of estimation.
In two or threestorey buildings, it can be assumed that a wooden beam structure
with highwall-erected elements is stacked on top of the ground floor.

- Vault-nested This method comprises building a esterey cross vault inside a
doublestorey high posntegrated or postupported cross vault. In Ostia, this
structure is observed in only house of the Charioteers, but information on upper
than threestorey level remains is unavailable due to the lack of surviving
remnants. A distinctive aspect of this method is that, in relation to the load
bearing capacity of the building, it enables an additional storey to be constructed,
despite maintaining the same ldaehring capacity as other methods. This
implies that a threstorey building can be extended to a fstarey building, and
a fourstorey building can be expanded to a-Bt@ey building.

Sub-conclusion

The former part of this paper has unveiled certain aspects efisegbuilding
construction in Ostia by examining the techniques employed in supporting and
stacking cross vaults. These methods are occasionally combined, and the existing
cross vaults exhibit a wide range of variations. The classification proposed in this part
proves valuable not only for understanding the construction in Ostia but also for
articulating the distinct features of cross vaults, enabling their identification even in
cases where they have collapsed.
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Observation and Analysis of Highrise Wall, Substantial Load-borne Vault,
and Vaulted Complex

In the second half of this paper, the aim is to further deepen the understanding of
the classification obtained from the observation of cross vaults and to analyse and
discuss not only cross vaults but also barrel vaults. Firstly, attention is directed towards
the challenges of constructing freestanding walls from the ground to the height of the
building in high wall support. To examine the practical issues that arise when
constructing tall structures using this method, the analysis focuses on the walls
surrounding theella of the Capitolium temple, which stands facing the central square
and represents the highest walls preserved in Ostia. The analysis includes the wall
thickness, foundation elements supporting it, and the connections between the walls.
Next, the focus shifts to the difficulties of bearing and releasing large loads through the
stacked vaults. By examining the enormous water tank in the Forum Bath, which
houses the largest barrel vault preserved in Ostia, the analysis investigates the handling
of significant loads observed in this structure. Lastly, attention is drawn to the
characteristic feature of vaulted structures in Ostia, where a cluster of vaulted
structures are constructed jointly within specific city blocks, Regio lll, Insula X and
XIV. The study investigates how the load of the entire group of vaulted structures is
transmitted to the ground using sectional drawings across the city block. The analysis
of these structures and building groups is conducted using point cloud data obtained
through laser measurements.

The HighestRise Wall

The Capitolium, constructed during the Hadrianic period as an expansion of the
central square, is the largest temple, whose three walls encompassekathave
the most extensive surface area in (3&ti@he temple is supported by three
consecutive barrel vaults, one supports the platform, and the other ones support the
cella The rear of theella, where walls are connected with each other, is reinforced by
barrel vaults of different orientations (see Figure 11), and it could serve to distribute
vertical loads and disperse thrust by overlapping the two barrel vaults rotated 90
degree? However, it is important to note that apart from the Capitolium, there are no
other instances in Ostia where a barrel vault is further reinforced by a rotated barrel
vault inside it, so it should be regarded as a unique case. Thickness of three walls
surrounding the calla measures approx.1.0m (see Figure 12). And their height
measures 11.9m, which is approximately the equivalent of three or four storeys of the
insula (see Figure 13). Additionally, thickness of these walls is unevenly from the

21, The detailed research of Capitolium in Ostia
considerazioni sul |l a t ec nMéaageseale iEtole Zrancaiseedd | pot e s i
Rome. Antiquit@o. 114, no. 1 (2002); 36390.

22. This structure can be considered as a variation of the barrel vault proposed by McDonald
and others in prior studies. Nevertheless, it is important to note that, in contrast to this, the majority
of Ostia's cross vaults are not a result of cylindrical crossings.
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bottom to top, and joints of these walls are reinforced by increasing in thi€kness.
That shows how difficult it is to build and also maintain high-selfiding walls.

Good example about that can be seen near the capitolium, next to House of Jupiter and
Ganymede, whose hight is expected to five stdrapd the wall in Figure 14 has

tilted. These remains indicate that it would have been difficult to build such-adeigh

wall in the insula without tilting.

i

A

Figure 11.Barrel vaults ofCapitoIium

10(m)

Figure 12.South Section of Capitolium

23. Y. Hori, and T. Ogawa, "Visualization of the construction of ancient roman buildings in ostia
using point cloud dataThe International Archives of Photogrammetry, Remote Sensing and
Spatial Information Sciencd® (2017): 345.

24. The reconstructed modelldbuse of Jupiter and Ganymetin be seen at the museum of
Roman civilization.
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10(m)

Figure 14.Tilted Wall Next to House of Jupiter and Ganymede

The Forum Bath, one of the largest bathing complexes in Ostia, is situated south
of the forum. Inscriptions and brickwork suggest that it underwent construction and
restoration in multiple phases, starting from the-2mid century C.E2> Subsequent
building activities took place during the early Severian period (C.E22898and the
reigns of Maxentius and Constantine (C.E.-388), likely occurring in two phases.

The notable feature, a large water tank which consists of two large barrel vaults, is

located east of the bathing square, and the lower barrel vault was partially buried

beneath the surrounding street level, with the spring of the vault noticeably lower than

the street surface (see Figure 15). This indicates that thrust was transmitted to the
ground. The first barrel vault has a diameter of approx. 7.14 m and a wall thickness of
1.42 m, while the upper barrel vault has a diameter of approx. 7.96 mm and a wall

thickness of 1.19 m.

25. Pavolini, 2006, 1071.10.
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Figur 15.Barrel Vaults of Cistren of Forum Bath
Vaulted Complex: Cluster of Barrel Vault

In Ostia, there are instances of a sequence of vaulted structures constructed on a
city block scale (see Figure 16). Examples include House of the Grain Measurers (|,
VII, 1-2), shops (I, VIII, 10), East and west porticus of Pius IX and loggias {l,V,2
ILVI,1), and House of the Shops with Skaimdows (IV, V, 18). In House of the
Grain Measurers (I, VII,-R), which is dated to 120 C.f.barrel vaults are employed
in front of the building without being directly adjacent to each other. The longitudinal
axis of the barrel vault built at the building's corner is connected to the transverse axis
of the other barrel vault to the east of the building, where at least three rooms are
continuously utilized. Cross vaults of House of the Balcony with Corbels (1I,V1,2),
which is dated to the Hadrian periddire built in the rooms opposite this corner and
across the street, which are similarly adjacent to the continuous barrel vaults. In shops
(I, VI, 10), which is dated to the eadyadrian period® eight out of the ten
contiguous rooms, along with the adjoining buildings on both sides, employ barrel
vaults, while cross vaults are built in the two romitsated between barrel vaults.

26. Pavolini, 2006, 98.
27. Pavolini, 2006, 98.
28. Guido CalzaScavi Di OstigRoma: Libreria dello Stato, 1953), 2238.
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Concerning the ends of these sequences of vaulted structures, the old city wall
castrum, consisting of tufa masonry, is connected on the west side, while two
rectangular rooms with unidentified barrel vaults are connected on the east side along
the longitudinal axis. Another example of a continuous beadted structure in

Ostia is East and west porticus of Pius IX and loggias @d,Ma4,1), which links the

Tiber direction to the Capitolium. As far as can be determined, it consists of a
sequence of 16 rooms with barrel vaults, excluding the staircase rooms. However, the
northern end of these loggias has been lost due to the River Tiber, and the southern
end, which is four times the area of each loggia room, has largely lost its upper
structure, making it impossible to confirm the details of the continuous barrel vaults
and their ends, as previously mentioned. In House of the Shops withnfraiows

(IV, V, 18), which is date to the Trajan perfddhree continuous barrel vaults and one
cross vault are adjacent to each other, and two rooms bridged by barrel vaults are
connected to them in the longitudinal direction. However, it is not appropriate to
consider this connection as a general approach for the vaulted structure, as it can be
regarded as a consequence of placing the rooms squarely along the street, rather than
solely for the purpose of supporting the vault structure.

House of the Balcony with Corbels (I,VI,2) East and west porticus of Pius IX
House of the Grain Measurers (I, VII, 1-2) IV (e o 79IV
_\\ e and loggias (I,V,2 - LVL1)

et f B

I
« — P TLLT T
1 .4 gty
— . : I
e o 7,1,Lﬁ1>‘<12 .A.L,l_ 3
5 =y d ¢ T & {_—PL_L M
‘:L r’ -
1T
s “T-/.- ’ O )/ . e B
3 T G 4 ' % \ <A
House of the Shops with Sho»-windows&L\’./\[;lS) j / X / \ 0 ‘\\*,‘r

Figure 16.Clusters of Barrel Vauted Structures

29. Pavolini, 2006, 190.
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Vaulted Complex: Cluster of Cross Vault

As evident from the distribution map of vaulted structures, the use of cross vaults
on a town block basis is limited to Insula X and XIV, which were constructed around
the same time (see Figure ¥7)n Insula X, House of Serapis (Ill,X,1) was built in
126127 C.E., followed by House of the Charioteers (1l1,X,3) in 140 C.E., resulting in
three successive buildings erected over a span of approximatelyy&ars. Among
the buildings in Insula XIV, House of Annius (Ill,XIV,4) on the western side was
constructed in 12829 C.E3! around the same period as the House of Serapis, while
the shop building (I11,XIV,1) was built during the Antonine Empfré&etween the
shop building and House of the Charioteers lies Tecta street, and cross vaults were
constructed over this street, linking these structures together.

@ House of Serapis (I11,X,1)
(@ Baths of the Seven Sages (II1,X,2)
(3 House of the Charioteers (I11,X,3) \, £
@ Tecta street :
® shop building (IILXIV,1)
©® House of Annius (IT1,XIV,4)
@ shop building(IILI1,7)

//Z/; o \/ o NArg2 )

Figure 17.Clusters of Cross Vauted Structures

30. Th. L. Heres, "La storia edilizia delle Terme dei Sette Sapienti (lll X 2) ad Ostia Antica:
uno studio preliminareMeded51-52 (1993): 76113. Also see Pavolini, 2006, 1324.

31 Pavolini, 2006, 139.

32 Calza, 1953, 23338.
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Although Insula X and XIV were built concurrently, there is a height disparity of
approx. 1.8 meters between the north and south streets surrounding the city block (see
Figure 18 and 19), and 0.8 meters between the east and west streets, resulting in
varying floor levels for different buildings. The height difference of 1.8 meters
gradually transitions from north to south, but when examining another section, lower
sections can be observed in Baths of the Seven Sages (l11,X,2) compared to the House
of Serapis and House of the Charioteers. The fact that part of Baths of the Seven Sages
has a lower floor level than the neighbouring buildings is partly due to the semi
underground facilities of the bath. However, it is important to note that, among the
three series of buildings, the middle building is the lowest.

i Tous I Serapis (I1LX,1) | Baths of the Seven Sages (111,X,2)

Figure 18. NS Section 1 of Insula X and XIV

Figure 19.NS Section 2 of Insula X and XIV

Next, when examining the easest cross section across Insula X and XIV,
starting from the west, various height differences become apparent (see Figure 20).
These differences occur not only between buildings but also within the same building.
The ground floor level of House of Annius is the highest and exhibits a height
difference of approx. 20 cm within the structure. The shop building (I1,XIV,1) is
approx. 60 cm lower than House of Annius and an additional 15 cm lower within the
same building. Moving further, there is a ground floor level increase of about 10 cm in
Tecta Street. In House of the Charioteers next to Tecta Street, the ground floor level is
approx. 1680 cm higher. Furthermore, in the section with the northern street
surrounding the city block, which is adjacent to Insula X, the floor level is higher than
that of Insula X. Particularly in the eagést section, a significant barrel vault with a
diameter of 5.5m is present in the shop building (I11,1,7), which is approx. 50 cm
lower than the neighbouring House of the Chatrioteers. In simple terms, the whole of
building complexes are not constructed on level ground but are adapted to the
irregularities within the city block. These characteristics are also observed in Figure
21, although some variations in ground floor level can be noted. The springs height of
each vault also differs, particularly the framework of the cross vault in Tecta Street,
which connects the springs of each neighbouring cross vault.

33. Detail description about the raising land around Baths of the Seven Sages (l1I,X,2) was

presented the author. T. Ogawa, and Y. Hori, HAArch

in Ostia, 24th EAA Annual Meeting, 2018/%&rcelona.
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(TIX,

Figure 20.EW Section 1 of Insula X and XIV

Touse of the Charioteers (ITLX,3)

Figure 21.EW Section 2 of Insula X and XIV

Sub-conclusion

In the latter part of the paper, elements were derived from the site to enhance the
comprehension of the subdivisions established in the first half: the challenge of
constructing a watkupport, necessitating the erection of a tall, standalone wall, was
confirmed at Capitolium, where an attempt was made to construct -atdrigi
building with a walsupport. Subsequently, the cross section of the barrel vaults
encompassing the water tank of Forum bath, considered one of the structures bearing
the heaviest loads, verified that the ground level of the vault was lower than the
surrounding ground level due to the disparity in elevation. Attention was then drawn to
the continuous utilization of vault structures. Barrel vaults possess longitudinal and
transversal axis, contingent upon the orientation of the cylinder. In most instances, it
was observed that barrel vaults of the longitudinal axis were employed in conjunction
with barrel vaults constructed continuously in the transversal axis, or that ancient city
walls of masonry construction or sizable rooms were situated at the extremities. In
Insula X and XIV, where cross vaults are employed in clusters, the characteristic
feature of the cross vaults being dispersed in a grid pattern of rows and posts, rather
than exclusively rows, was noted. Furthermore, the variation in elevation of each
building within these gridike vault structures was highlighted, with each of these
structures fitting into an uneven site configuration. The diverse elevation differences
across the site, as well as the varying heights of the springs of the intersecting vaults,
may have contributed to the effective transmission of thrusts to the ground, as
observed in the substantial barrel vaults in the central square. In the context of Ostia,
where all these elements are present within the same city, the construction of clusters
of vaults spread out in a grid pattern of rows and posts, on sites characterized by
contrasting elevation differences, may have played a crucial role in the actual
construction of higistorey buildings.

Conclusions
Based on the information gathered from a comprehensive survey of Ostia, this
paper summarises details that have not been addressed in vault studies and categorises

Ostia's cross vaults. Additionally, the construction of tall;se#porting walls, the
capacity to bear substantial loads, and the clustering of vaulted structures were
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analysed and discussed by measuring the existing structures in Ostia, with the aim of
facilitating the construction of higtorey buildings. Finally, based on the observation
that cross vaults were clustered on sites with varying elevations in the city of Ostia,
and that walkupport and vauliupport can be employed together, it was concluded
that raising a building by one storey was a significant factor in achieving greater
height. This study suggests that this may have played a crucial role in achieving the
effect of highrise buildings. In particular, a thrstorey building can be understood as

the construction of a twstorey building with higiwall-erected method.

While Ostia boasts the largest collection of preserved cross vaulted remnants in
the city, most of the surviving remains are extensively collapsed at the upper levels,
making it challenging to determine whether these structures originally had an upper
storey and, if so, whether it was supported by wooden beams or barrel or cross vaults.
Consequently, this paper does not present statistical data but rather provides a
qualitative analysis based on observations made during site exploration. However,
when referring to dimensions and numerical values, such as building@ctess,
point cloud data which were measured by laser scanner was employed. Ostia, as
illustrated in this paper, is a complex city comprised of diverse elements. It is believed
that this research will contribute to a better understanding of such a city.
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Excavating the Past:
Incisions, Labyrinths and Introspections as Design Actions
for the Underground Archaeological Spaces

By Chiara Baroné

The condition of atopy that characterizes the underground strata of the
contemporary city is an interesting starting point for exploring the potential of
architecture to dig into the past to reappropriate the archaeological spaces by
weaving new relationships vertically and horizontally. The excavation is interpreted
as a cognitive device for investigating primitive spaces, but also as a design tool for
reconnecting them back to the city above, emphasizing the continuity between
layers. These issues are investigated with a theoretiparimental approach,
making use of three areas of the city of Naples, the hill of Poggioreale, the
MaterdetSanita districts, and Mount Echia, as demonstrative cases to derive a
design methodology for those places where the presence of an archaeological
underground, disconnected from the above, constitutes the potential trigger point
for an urban overturning. Excavation is interpreted in the three cases as an incision,
that is cutting into the ground to give new centrality to the excavated space, as an
intercommunicable labyrinth to experiment with hybrid archaeological plots, and as
an archaeological introspection, to emphasize the intracorporeal travel into the
earth that opens new archaeological narratives, reanimating the dialogue between
the two worlds of above and below, which have never been divided.

Introduction

Between Soil and Subsoil: Urban Oveturnings and New Continuities between
Subterranean Archaeological Strata

Starting from the condition of atopy and fragmentation that characterizes the
archaeological spaces in the urban underground, the contribution intends to explore
possi ble design solutions, to excavate wi:
plots between levels and to determine new relational systems that extend both along
the vertical axis of the urban stratigraphic section and along the horizontal axis,
involving significant parts of the city.

The research explores these issues both theoretically and experimentally,
focusing on the study of three specific cases in the metropolitan city of Naples. The
hill of Poggioreale, the Materd8anita districts, and Mount Echia have been
identified as valid demonstrators of the thesis, namely that the archaeological
undergrounded space, due to its remarkable connective potential and its historical
archaeological value, can take on a strategic role in the contemporary dynamics of the
above city, proposing innovative interpretations capable of triggering urban overturns

"PhD CandidateDe par t ment of Architecture, .University of
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and new configurations of continuity between the layers that follow one another
within the city's diachronic palimpsest.

The coexistence of the two cities determines the intersection of numerous
opposing meanings, which meet at the point of intersection between the above and the
below: real and imaginary, light and darkness, outside and inside, conscious and
unconscious, Vvisible and invisible, me mor y
the one hand is connected with the supreme danger; on the other hand, burial ensures
survival mor e **THe aty asa nnigue Isyistengof stratasisethe space
of coexistence of numerous antinomian pairs, through which to read the evolving
relationship that connects the stratigraphic interfaces of the urban palimpsest.

In this perspective, the surface of the earth is understoospase of tensigrof
opposition between what is hidden below and what is above, a meeting plane between
dual meanings, and the excavation as a device for breaking through the surface, which
allows the entrance to the underground world, to unveil the most ancient part of the
city. And it is precisely the archaeological ruin that concretely embodies the sense of
the dual, constituting both a presence and an abSetisat is, the intersection
between what is visible and what is invisible, between the present and the past city, the
meeting of two distant but complementary worlds.

Starting again from the deepest layers, thus not only enhances the value of
archaeology by reinforcing the memory of the past that must not fall into oblivion but
also allows us to inhabit again the ancient hypogeal space, reinforcing the sense of
duality that leads us to think of the underground as a logical continuation of the above.

Paradoxically, the buried city expresses the truth of the existence, the origin of the
city above, which is why man cannot help, quoting Freud, digging into the repressed
Earth, to unveil what Ashould have remained

34 H. Hollein, D. SteineiSottoterra in «<Domus», 1999, n. 812-% 5.
35, Cfr. S. Settisl| futuro del classicpEinaudi, Milano, 2004, 85.
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1In his excavation, the archaeologist finds tools whose destination he does not
know, fApottery shards that do not fit toge
expected to find there: his task is to describe piece by piece even that which he cannot
finalize into history or use, to reconstruct into a continuity or a whole. It will come to this
later, perhaps, or one will realize that not an external motivation for those objects, but the
mere fact that such objects find themselve
Italo Calvino emphasizes the need to move away from the study of archaeological
fragments considered in their individuality, but rather he proposes to start again from
the context, from the archaeological space understood in its complexity, to be
reinterpreted both through the understanding of the individual fragments found in it
and through the analysis of the actions and uses.
The importance of digging into the past is clear to fully understand the origins of
a place, reordering the archaeological fragments that intermittently surface within the
urban scene, generating new narratives that make use of the archaeological ruins until
then concealed within the space of the underground, and therefore invisible.
The design experimentation for the three areas of the city of Naples makes it
possible to derive a methodology and strategic tools useful for triggering urban
mutations starting from the underground archaeological strata through various
declinations of the excavation, context specific.

ifThe archaeology of excavation and the prin
references for architectural design [...] There is a clear inner similarity between the study
with which the excavator attempts to understand the units and differences, revealing the
secrets of their formation and the procedures that the architect develops in order not to
i nhibit his need to invelstigate among the fr

In this sense, the archaeological excavation project is the trigger of an architectural
design, which does not intend excavation as a teclsaiettific procedure, but as a
structuring action, capable of extracting informdtiom contexts rather than from
single works and organizing them into a historical narratpreposing interpretative
solutions that move the mechanism of knowledge forward by proposing unedited
narratives.

Narratives made up athance encountersetween temporal concatenations:
through excavation actions, it will be possible to define unpublished stories, in which
what advances the narration is in itseltf
intermittent, understood as a construction by fragments that nevertheless retain their
semantic®autonomy. 0

1. S. Freudll disagiodellacivita i n fAiOpered, vol . 1-6830,5@0ringhieri,

2. |. Calvino,Le Citta invisibili Mondadori, Milano, 2006.

3. A Torriceli,Me mor i a e i mmanenza dgnM. M. Segdrralagunes,el proget
(ed.), AArcheologia urbana e pr@&L18t o di architett

4. Cfr. J. SchnappAni mar e , | Gar cFh.i viiroac e, (ed.), iDesign &
ani matoodo, Electa, Milano, 2013.
5. Cfr. A. Carandini)l restauro elo scava, n F. Perego, (ed.), M@AAnastilos

citt”™o, |Bartl16862%P57. Ro ma
6. A. Ricci, Attorno alla nuda pietra. Archeologia e citta tra identita e prog&@tmzelli editore,
Roma, 2006, 151.
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The space of encounter/clash between the contemporary city above and the
ancient city below is the space of the project (see Figure 1), which, in a unified vision,
must hold together the layers of the diachronic urban system.

Literature Review
About Excavating into the Past

Walter Benjamin inScavare e ricordaresuggested that those who seek to
approach their buried past should pay atte
useful, in the excavation, to proceed according to a plan. We must equip ourselves
with a squinting gaze, capable of holding together the present ground and the objects
found. Each | ayer’ generates a new design. o

The topic of archaeological excavation highlights that the layer of the city, which
is protected by theurrent groundrisks remaining in a condition of invisibility.

From this perspective, the Earthoés surfac
present, past, and future, and the excavation as a device for breaking through the
superficial layer, leading to the entrance to the underground world, and consequently
the gradual unveiling of the invisible ancient heritage. Returning to investigate the
ancient hypogea layer and the heritage concealed within, it is fundamental for a
thorough understanding of how the man in the past appropriated the space of the
subsoail in order to inhabit it on daily uses: taking refuge beneath the Earth's surface,
digging deep into the primordial material, gives a sense of protection and security,
which reassured man against the dangers of the outside world.

7. W. BenjaminQOpere complete. Scritti. 193833 vol. V, Einaudi, Torino, 2003, 112.
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Figure 1. Between the Above and the Below
SourceFranco Purini (1983pk on cardboard/ntitled Drawing reworked by the author.

In the past, therefore, man inhabited an underground space created by excavating:
the act of construction, resulting from the extraction of the raw material, seems to fix
itself in the soil, establishing a lasting relationship over time between man and the
environment, which allows us to look at the past, but which can also guide
contemporary design.

Excavating the past, in metaphorical terms, allows us to carry out a careful
archaeological exploration of the underground, to get to know the invisible traces,
continuing an action that has been interrupted and that only the design project can
continue by favouring the progress of the archaeological research and the interpretation
of ancient spaces through a contemporary gaze.

iMatter has t h anaterthenadorerookastthe rmather of artddrgeound
architecture. How can one hope to find something stronger than this in architecture and in
the genesis of the city? It is something extraordinary, something powerful. This is the
ultimate sense that drives me to investigate the underground as the generator of the
topsoil .o

The architecture of the subsoil is an architecture that arises from negative work, for
the removal of matter from a primordial volume, and that through subtraction generates
the form of space.

8. See: D. Chipperfield, (2019). Archiportale: https:/Aww.archiportale.com/news/2019/03/pro
fessione/vincenztatinadallipogecalla-volta-celeste_69113 33.html.
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This concept has very ancient origins: these are spacesydiaite of removal
taking away what is superfluous, to make a form appear, that was previously hidden in
matter, in power. What is generated is an internal, closed, introverted space, an
inhabitableinvaded,delimited by a condition of reciprocal exchange with the earth,
which constitutes its physical limit, but which at the same time is the matrix of the
spatial void.
A careful exploration of the ancient actions within the space of the underground
is useful for understanding the genesis, symbolic values, and the uses, and for
outlining design trajectories capable of acting in the archaeological space.
For this reason, the archaeology of the excavation and the principles on which it is
based can be taken as references for the cc¢
the secrets of their formatioh and the proc
In these cases, the design has a key role, making it possible for the contemporary
city to coexist with what lives in its subsoil, operating a true reorganization from
within and investing the prexistence with a fundamental role in the composition of
the urban context and its layers.

ANever would an ancient man have allowed the
instead, he would have proposed the logicsdtive idea, therefore useful, of

reassembling the top and the bottom in a Fadgted unity [...] in a project that no

longer has a top and a bottom, where the ground level stops to be a dependency to

become a complement. The city, weighed down by the historical burdsplifs.jnto

two: an above and a below. Above, urbanistic parallels where streets, having lost their
narrative, no |l onger communi ¢at e; bel ow, chan

As Giancotti suggests, taking up Sacripanti's words, tapmepriation of the
underground for a return to the ancient idea of the cityastamuunof layers, implies
the coexistence of two cities, currently split into two and carrying numerous opposite
meanings: the intersection of the two worlds takes place precisely on the contact surface
between the above and the below, a space of coexistence of antinomian pairs.

The semantic duality that distinguishes the two worlds is also strongly accentuated
by the value of use: if in the past the space of the underground accommodated
multiple uses of everyday life, configuring itself as a space with recognizable
architectural baracteristics, over the years man has begun to move away from the
underground space to live mainly in the city above, contributing to the development of
a sense of terror towards an increasingly foreign and unknown world.

There were many architectures, both public and private, that occupied the
underground in the past, creating increasingly complex spaces. Undoubtedly, the most
important underground public architectures were the primitive residential spaces, such
as caverns, underground shelters, funerary or religious spaces, as tombs, catacombs,
nymphaea and mithraeum, necropolis and crypts, common spaces, as baths,
amphitheatres, cryptoporticus, water infrastructures, as cisterns, aqueducts, cloacae, or

9.A TorricelibMe mori a e i mmanenza deptitd2dhhti co nel progettoc

10. A. Giancotti, (ed).a memor i aél a ciint tfi'léd oi nsnpaagziinoi che verran
nuova cultura, Roma, 2015, 56.

11 Cfr. A. Grimaldi, Spazi ipogei i n M. Vaudetti, V. Mi nucciani, S.
archaeological musealizat i2800no, All emandi &C., Torino
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even underground tunnels, and lastly, military spaces, with trenches and fortified lines
that provided protection.

Not only public architectures were equipped with hypogeal spaces: private ones
also provided for the development of several rooms at the underground level. An
example of this is the ancient city of Pompeii: the data concernirgyliterraneae
domusseems to suggest that Pompeiians considered excavation solutions from above
to be suitable for creating functional rooms, probably due to the resulting difficulties
with ventilation and lighting, which made it more difficult to use the space. Expanding
one's dwelling by digging underground was not, however, within everyone's reach,
and having such rooms was therefore a sign of economic and social relevance; it was
precisely the high representative value of underground rooms that led to an increase in
the amount of underground space needed to creatartifwial subsoil The basement

|l evel resulted as a Aduplicationd of the g
houseo, a demonstration of the edact that
underground | ife, parallel and convergent

This information, although only indicative of the importance of hypogeal spaces
for past eras, shows how each layer, of different thickness and consistency, collects the
material evidence of different times and societies, which must be investigated to fully
understand the origins, organizing the archaeological fragments that can only emerge
again from an excavation operation within the urban scene.

Over the years we have stopped digging into the Earth to inhabit it as the ancients
did, resulting in a buried and unknown city that lies beneath the contemporary city,
and that awaits to be reinterpreted and reused for the grafting of contemporary uses,
assuming ever different roles within a completely modified urban space, in transition.

AHi story and project, in short, are made of
and change over time because of the interactive bond that binds everything in the world,

recording, both in the final balance (history) and in the preventive one (project), the

complex matter of that relationship and, that is, of how the fundamental function of man's

adaptation to the changing environment is enveloped and takes place, in our need/
intentionality®to |live it, inhabiting it.o

In this framework, excavating the past takes on a dual metaphorical and physical
meaning, in the will to investigate the underground space to recompose the emerging
fragments in a logical order that allows the story to be told, but also to reinterpret the
spatiality and ancient uses and to propose a continuation through the grafting of
contemporary practices.

fExcavati on was i ntended as a tool for rec
excavation changed when, in the intention of the excavators, the objects were joined by
the ancient structures, the rema®ns of buil c

12. Cfr. P. Basso, F. Ghedini, (ed9ubterraneae domus. Ambienti residenziali e di servizio
nel | dedi | i z,iCiarre gdizioni Gasele dirSanmmacanapagna, 20031198

13. See M. Manieri Elia, 2014At t ual i t © del,lhiip#wwe.lveecariiitencic a ur bana
lopedia/attualitalell-archeologiaurbana_(XXI_Secolo)/ [consulted in May 2023].

14. D. Manacorda, E. Zanirip scavo archeologico dalle origini a og@i «Archeo Dossiers, n.
35,1988, .
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As Manacorda suggests, over time, it is not only the form that changes, but also
the practice of excavation: the focus is no longer on the objects to be extracted from
the earth, but rather on analyzing and questioning the ground, from which one tries to
extrapolate information about the stratification and traces left by man over time. The
shape of the excavation, i.e., how the ground is cut vertically, leaves significant marks.

iMany excavations, following older intervent:i
of predecessors [ é] The excavation is always

interventions by archaeologists or fossors. The vertical cuts themselves must be @onsidere
as true sttatigraphic units. o

This implies that new excavation actions and vertical cuts would still result in the
overlapping of new stratigraphic units, the most recent ones of an archaeological site.
Identifying cuts due to old investigations, soil erosions, backfill excavations, and
sedimentations is an effective way to fully understand the history of the subsurface
and its diachronic transformations, in a process of changing collaboration that hollowed
out architecture has woven with the Earth. It is necessary to explore strategies for the
appropriation of the archaeological space in the underground using a squinting gaze
capable of hol ding together t hrel theipr esent
excavated form of the void that contained them.

The excavation, understood as the extraction of matter, gives rise, topographically
and architecturally, to a complex organism: new architectural forms are generated,
spaces that are not much explored yet, capable of graftihng new and potential
relationships between inside and outside, between the above and below the city.

Method and Research Tools

Experiments for Underground Archaeological Spaces as a Laboratory of
Imagination

Both because of the need to safeguard the historical, artistic, and aesthetic values
of the underground heritage, and to reintroduce it into a more articulated network of
archaeological public spaces, it appears important to make use of a multidisciplinary
and multiscalar methodology, which allows the potential of the underground to be
investigated in a global vision that characterizes the contemporary city.

Excavation in the past is a dual tool of investigation, as it explores the potential of
the archaeological subsurface both to increase historical knowledge and to foster a
renewed continuity between the layers of the urban palimpsest.

On the one hand, the archaeological excavation is understood as a research
practice, a process of reconstruction that renews the close collaboration with the Earth,
to break down the individual layers formed by erosions and sedimentations, which
have followed one another over the years, to investigate the primitive spaces that are
sometimes still unknown, both in terms of architectural form, and in the uses and ways
of inhabiting them; on the other hand, the excavation is also understood as a design

15. A. CarandiniAnalisidelsommerso i n A St ori e dalla terrabo, Ei naudi
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practice, capable of operating significant overturn of the public space, favoring the
unveiling of ancient layers concealed beneath the contemporary city, and defining new
spatial relationships between the levels of the urban palimpsest.

AArchaeol ogi cal excavation is a practic
knowl edge through a procesls of disassembly

Using a scientific approach, in which theory and practice are constantly
intertwined through architectural design, the aim is to trace possible configurations of
the hypogeum space and its relationship with the city above, understanding how the
condition of transition, of passage between below and above, can become structuring
in the design process.

Through the intersection between hypogeum space as a real physical place and
the empathic, perceptive, and sensitive condition generated in man, it is intended to
identify a series of modalities and design actions, also deduced through project
references, that allow us to open the field to design exploration.

While the research makes use of the design references, to explore strategic
intervention possibilities to overcome the condition of atopy of the subsoil, the field of
investigation is limited in geographical terms, through the choice of specific areas of
Naples, which allow to immerse in a real space, and, therefore, to verify, what has
been studied in a theoretical key.

The research makes use of bibliographical sources, the study of surveys and
projects relating to the cavities of the Neapolitan underground, participation in
conferences, but also the study of places, through interactive knowledge tools such as
interviews and field trips, which allow for a thorough understanding of the project
areas and their context, not only as a physical space but also as a space with a cultural,
social, anthropological, and political dimension.

Al do Loris RossiI states that famong th
extraordinary ['&he designeexpgrenentstiarp dardes oub on
Naples is a valid demonstrator of the research thesis and a useful support to derive a
methodology and investigation tools to experiment projects starting from hypogeal
archaeological spatialitf’he project is not a mere exercise, but research that confronts
reality by ratifying procedures, from which it is possible to result from a method for
similar contexts. In addition to this, the objective of the comparison with real case
studies is to seek concrete and possible answers, useful above all to stimulate the
architectural and urban planning of the city in the future time, tracing new and
continuous relationships between the layers.

The excavation of the past and the disassembly of the layers that make up the
underground take place through the construction of interpretative maps, in which the
design of the archaeological cavities is superimposed on that of the settlements of the
contemporary city®

In this way, the choice of the three Neapolitan areas is a logical consequence of
the will to investigate more stratified contexts, in which thg@resence of multiple

16. D. Manacorda, E. Zanirip scavo archeologico dalle origini a og@i «Archeo Dossier», n.
35,1988, 4.
17.  A. L. Rossi, in G. Liccardo, ANapol i Sotterr
|l eggende e curiosit”™ nascosteo, Newton C. Editori,
18. See: https:/Aww.diggingp.net/.
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elements belonging to different times determines an interesting condition for
experimenting with new archaeological textures that relate to the city in different
ways.

Punctual spaces, monumental hypogea spaces, or cavities with capillary and
diffuse development, allow us to explore different approaches based on the
consistency of the underground architecture and its relationship with the city above,
offering themselves as extraordindejporatories of imaginatiorto learn about the
beauty of the soil and the reasons for its tare.

Results and Discussion

Strategies for Archaeological Spaces Underground: Incisions, Labyrinths and
Introspections as Design Actions for the City of Naples

The fascination of the caves of Naples lies in their value as a negative space of
the built city. To manifest this fascination is to reinforce the understanding that what
one encounter below constitutes the counterpart of what one finds'above.

There are numerous cavities and underground archaeological spaces that
characterize the city of Naples, both below the histattia-moeniacenter and in the
more peripheral and hilly areas, where the underground is less investigated and
sometimes completely disconnected from the space of the city above.

The research intends to test strategies for the enhancement of the undergrounded
archaeology, through the-dlepth study of three areas located on the margins of the
historic center of Naples$, which share the characteristic of a dense palimpsest,
concealed below the city's current level.

Starting from these considerations, it is necessary to clarify some interpretations
of the complex relationship existing between architecture, the contemporary city, and
underground archaeological spaces, which constitute the theoretical basis of the design
experimentation.

Firstly, there is the interpretation of the city as a riajered entity, as a
complex of overlapping layers that, concealed below the ground level, constitute a
unique system, which holds together the diachronic times of the place. In addition to
this interpretation of the city, there is also the reading of the underground
archaeological spaces as introverted architectures, generated by an ancient excavation,
which is potentially capable of driving a new planning, understood as a continuation
of the primitive excavation aimed at reconnecting the above with the below, the
outside with the inside of the earth.

Deepening the existing relationship between the above and the excavated voids,
submerged in the ground, implies experimenting with strategies for overcoming the
disconnection of archaeological spaces, breaking the "present ground” through

19. Cfr. G. Simondorimmaginazione e invenzigriees Editions de la Transparence, Chatou, 2008,
(1° ed. 1965), 7.

20. Cfr. M. De Sola MoraleBrogettare cittaM. Zardini, (ed.), Lotus Quaderni, Electa, Milano 1999.

21. Cfr. G. MelisburgoNapoli sotterranegCollanese Editore, Napoli, 1979.
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operations of soil erosion, of removal of material such as cuts, excavations, incisions,
which contribute to the reading of new continuities between the layers of the city.

Afiln the materi al of buildings, there is a s
[...] Geological architecturactivates a process of correspondence: not the imposition of a

form with a preconceived strategy [...] but the drawing out or giving realization to the

potential immanent inwaorld in the making??

Taking up what Marco Navarra says, the role of the design is precisely to bring
out, to extract the potential hidden in the geological stratum, which collects the
material evidence of different times and societies, and which is configured as an
archive of past testimonies, in continuous becoming, opens to the future.

The design works aim to Adig into the gr
between submerged elements, paying attention to the excavated terrain, understood as
project space. In this sense, the three areas of Naples, identified as study areas, the hill
of Poggioreale, the MaterdBanita districts and Mount Echia, allow us to experiment
with different ground conditions, proposing excavation actions that intercept the
invisible plastic space by relating to the elements submerged in the earth (see Figure 2).

Deep explorations and vertical prospecting interrogate the underground beyond
the superficial observation that®fidoes not

The will to explore the city by design arises from an interesting architectural
debate that began as early as the 1980s. In 1988, on the exSititaapoland the
international workshopNapoli Sotterraned! held to enhance the Neapolitan
underground, seven professional architects were called in to develop strategic
proposals for the chthonian city. This design exercise turns out to be truly useful and
interesting, providing a range of solutions that, although specific to the site, preserve a
degree of generality that makes them methodologically translatable into possible
actions in the space of the urban underground.

Also, Francesco Venezia surprised by the dialogue that the city of Naples
experiences between the ground and the underground, proposedcidi fhiennale
di Milanoi n 19 8 7 ,The émagined Citiesd A Journey through Italy. Nine
projects forninecites, t he city of Napl es.

Starting from these, noedistant, design considerations, the research moves on,
proposing a deepening of what started in the past, to seek new strategies and design
solutions. The aim is to demonstrate that the invisible space of the underground can
constitute a space from which to start an urban transformation, weaving new
relationships between the urban layers.

22. M. NavarraDe | | 6i nf or me. Piccola ,fivols.of2,a fAsade mal ac
Lettera Ventidue, Siracusa, 2022, 1135.

23. G. Liccardo,Napoli Sotterranea. Una guida alla scoperta di misteri, segreti, leggende e
curiosita nascostéNewton C. Editori, Roma, 2019, 24.

24. Cfr. V. Magnago Lampugnani, (edSptto Napoli. Idee per la citta sotterran&ecta, Napoli,
1988.
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VIA PER (RYPTAM

Figure 2. Experiencing the Underground: A Vision for the Hill of Poggioreale, the

MaterdetSanita Districts and Mount Echia in Naples
Sourcedrawing by Chiara Barone.

An example is the double city of Naples,
aqueducts, cisterns and archaeol ogi cal rema
continuity with the abov&, through possible experimentation of excavation, reinterpreted,
through the project, as amtision of the groundas arintercommunicabl&byrinthand
asarchaeological introspection

Incisions in the Ground of the Hill of Poggioreale

The area of the cemetery hill of Poggioreale, complex and-laydted, is
currentlyat the center of the debate concerning the future urban planning of Naples
due to its condition as a cultural landscape at risk: the suspension and the isolation that
characterizes this place, foreign to the transformative dynamics concerning the
contemporary city of Naples, determine a rather complex situation.

The contemporary city with the new exits of the subway that crosses the hill at the
underground | evel, the monument al cemetery,
along the southern edge, the subsoil that contains numerous stratified signs, such as the

25 Cfr. R. Varriale, (ed.)Jnderground Naples | sottosuoli napoletanCNR, Napoli, 2009.
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ancient railway line, or the excavated spaces dating back to the Greek period, are some
of the levels that characterize the palimpsest of the Poggioreale area.

The design strategy intends to start from the elements diffused in the subsoil
space to rinterpretate the stratigraphtontinuumthrough multilevel intersections
capable of reconnecting the different urban levels.

Excavating the ancient ground, to bri

Poggioreale, in the area below the cemetery of Santa Maria del Pianto, discovered by
Enzo Albertinf® in 1982, where everything has remained as it was two thousand years

ago and on whose walls thousands of graff.i

other indecipher abl €& iscengniyshe tigges poistiofial |
broader design strategy, capable of reverberating on the public space of the upper
level. The presence of graffiti inside the Greek caves induces us to conceive of this
space as a museum, within which it is possible to come into direct contact with
history: the strategy tries to reason on new accessibility to primitive spatiality and the
narration of the past, to offer visitors and citizens the opportunity to discover the
ancient uniquely, revealing a sense of wonder and mystery that always accompanies
the entrance to the chthonic world.

The Greek caves, as museum rooms below the hill of Poggioreale, whose walls
are characterized by ancient graffiti, are a place of-onesta narration, in which the
oral form is integrated with the visual one. This combination of senses nowadays takes
place through digital experimentation: an example is the project faragwuxIV
museum by Snghetta + Duncan Lewis Scape Architecture in PERg(R0X7),
where the museum narrative is centred on the experimentation of digital technologies
that merge with aspects of theatrical narration, capable of generating a sensitive
atmosphere that completely involves the user. The visitor inhabits the ancient space
like a primitive man, through the experience of sensory knowledge, moving between
curiosity and fear towards a world that arouses interest, but that is not fully known.
Digital storytelling in museum communication favors a remarkable paradigm shift of
the archaeological museum space, which from a container of objects becomes a
container of narratives, where everything revolves around the idea of combining the art
of storytelling with a media and digital variety in terms of the confluence of images,
audioand vided?®

However, the archaeological cave spatiality alone does not constitute a form of
visual narration but becomes such through an architectural design capable of
reinforcing the narration of the primordial spatiality: visual, sound, and atmospheric
suggestions, emphasized by internal design grafts favor a hybrid narrative capable of
reoccupying the spaces. The ancient dimension, now uninhabited and incompeehensib

26. President of thblapoli Sotterranea Associatiptine first asociationdedicated to the study of
the underground of Naples. It was founded in the late 1960s. For more information, see: https:/mww.
napolisotterranea.org/.

27. G. Liccardo,Napoli Sotterranea. Una guida alla scoperta di misteri, segreti, leggende e
curiosita nascostéNewton C. Editori, Roma, 2019, p. 25.

28. See: https:/Aww.archdaily.com/868408/laseausnohettgpluscassormann.

29. Cfr. B. R. RobinThe educational uses of digital storyteling i n fiPr oceedi ngs
Orlando, (ed.), C. Crawford, R. Carlsen, K. McFerrin, J. Price, R. Weber, D. Willis, Society for
Information Technology & Teacher Education International Conference, AACE, 2007, p. 709.
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to modern man, is contaminated for contemporary fruition capable of divulging
history and favoring the interactive immersion of the visitor.

The walls of the Greek caves of Poggioreale are reinterpreted as an ancient visual
work, aspeaking imagéom which to start an interactive design, which interprets the
subsoil as the rooms of a continuous museum, which goes on to the upper levels,
linking to the monumental cemetery park.

This connection between the strata is grafted at the level of the Sant'Alfonso
district, a residential neighbourhood to the south of the cemetery area, manipulating
the preexisting retaining wall, reinterpreted as a design element: the wall understood
as an fAinhabitedo el ement with variable thi
the underground system from the urban level, and on the other, allows the reconnection
between levels.

The objective is twofold: to make the ancient cavities accessible and usable, to
narrate the history and the archaeology, but also to explore new forms of crossing and
permeability of the hill of Poggioreale, vertically and horizontally, hybridizing the
textures characterizing the different levels of the underground.

AHi storical topography becomes [...] not
notion for organizing public space. Public space is thus the great ordering element of
both diachrony and synchroosp.

Gradual squares, punctual accesses, -ajppeexpositions, and resting spaces
constitute design elements capable of predisposing urban space to build knowledge,
memory, and identity of places, without compromising them.

30. Y. Tsiomis,Progetto urbano e progetto archeologico. La disposizione dello spazio pubblico

del sito archeologico dell 6AgoyrinA MassargnteeMhe e del gu
Trisciuogli o, C. Franco, (ed.), AiLéantico e il nu
contemporanea: metodi,r ati che e strumenti o, Utet, Torino, 2002,
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Figure 3. Incisionsin the Ground for the Hill of Poggioreale
Sourcedrawing by Chiara Barone.

The combined action of the project generates new public space, connected to the

submerged archaeol ogical world, through t|
ground, which guides the process of subtraction of matter, more specifically of
incision in the soil, so that the fAcutso c

chthonian world.
In the case of the hill of Poggioreale, the incision takes the form of a cut in the
ground: the project picks up the traces of recent geological prospecting, by extending a
previous hole that crosses the stratigraphic thickness of the ground vertically, proposing
a continuation to favor a new continuity capable of making the archaeoltmyres!
accessible from the different urban levels.
As Marco Navarra states, Aitdés necessary
the air to the d%epest |l ayers of the Earth
Thus, the project for the hill of Poggioreale is interpreted ascsion in the
ground capable of reconnecting the urban elevations to the underground museum
rooms, which show themselves. The project uses the action of incise not only at the
urban scale but also at the architectarahaeological scale, one of the ancient
cavities, proposing to start again from the graffiti (see Figure 3), from the visual works
engraved on the walls to activate a strategy of narration of the past and exhibition of
the places once inhabited.

31 M. NavarraDe |l | 6i nf or me . Piccola filosaqgWwlL2a pratica i
Lettera Ventidue, Siracusa, 2022, 196.
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Intercommunicable Labyrinths Among the Underground Rooms of Materdei
Sanita Districts

If, in the Poggioreale area, the development of the large cemetery park at the
upper level is closely related, from a semantic point of view to the subsoil of the hill,
where the presence of Greek archaeological cavities used for funereal purposes as a
place of burial and necromantic practices led one to think of the possibility of the
entrance to the beyond, within the second area of interest, the M&mndai

di stricts, the connection between the dAwor|l
although very present, remains latent.

Naples had a dense network of underground cemeteries that developed mainly on
the slopes of the Colli Aminei, in the suburban area of the Ma®athitax districts,
the Avalley of the deado, -#&RemaiNeapolisas cal l ed
In this way, the archaeologist Giovanni Liccardo describes this area as the ancient
Avall ey of the deadod, a place with a high

have been lost to this day and of which only literary evidence remains.
In this regard, several causes, bothmacle and natural, have favoured the loss

of many of these ancient hypogeal spaces: many have been reshaped and used as

stone quarries or transformed into environments for different use by man, while others
have been profoundly destroyed or concealed by the forces of naturecétiedso

Al ave dei Vergini o, which descended,
Fontanelle valleys and the Cristallini area, forming rivers of water and debris, which
have contributed to the loss of historical memory. The latest discoveries in this area
date back to recent times, to 1888, when explorations from Traetta Street continued
towards San Gennarods Gate, bringing
hypogeum, four continuous rooms completely dug out in the tuff, consisting of a
vestibule and a subterranean hypogeum.

Thus, by following the traces of the
eroded the city's sall, it was possible to bring to light some of the many hypogea present
in the Sanita and Materdei undergrounds. The hypogea of the Cristallini, the Togati, the
Melograni and vico Traetta,-j@in, along the historic axis of the Sanita district the
catacomb complexes of San Gaudioso, San Severo and Santa Maria della Vita, religious
archaeological spaces in Materdei district, belonging to different eras, excavated within
the Neapolitan tuff, whose excellent mechanical characterisiids itnpossible to carry
out excavations without danger of landslides or mudslides.

These archaeological spaces, completely submerged in the underground, are
disconnected from the dynamics of the contemporary city above.

The project aims to reconnect the levels through dual reasoning both physical and
figurative, a hybrid path that oscillates between the above and the below, ensuring
continuity between the spaces widespread in the archaeological underground, the
contemporary city of the above, and its monuments. The will to reconnect spaces at
different levels, both horizontally and vertically, recalls the legendary
intercommunicability of the Neapolitan catacombs, recounted in the adventurous tales
of many writers between the 16th and
Gennaro one could pass to those of San Gaudioso, or San Severo, or Santa Maria della
Vita, and even to the faff ones of Sant'Efebo. [...] This immense underground city is
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said to have been created by the Cimmerians, a people who loved darkness and caves

and were afraid of*®the eruptions of Vesuvi
Starting from theintercommunicabilityof the spaces below with the spaces

above, itbés possible to trace new archaeol

strategic visions for this stratified and complex area (see Figure 4): on the one hand,

the need to unveil archaeology, to break down the existing separation between the

city's strata, through widespread outposts of archaeological exhibitions capable of

creating interactive cultural networks; on the other hand, the need to encourage the

coexistence of different uses embedded in the districts, which inevitably open up to

functional experimentations. Archaeological underground rs&dtimns, churches,

exhibition and museum spaces, theatres, commercial galleries, and spaces for care, are

just some of the functional declinations that the underground world can host, to promote

an opening to the needs of contemporary man, and thus, to the expanding city.

Figure4. Intercommunicability Between Strata in the Matef@anita Districts
Sourcedrawing by Chiara Barone.

32. Liccardo G.Napoli Sotterranea. Una guida alla scoperta di misteri, segreti, leggende e curiosita
nascosteop. cit., 109.
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Archaeological plots and hybrid use trigger complex design strategies,
capable of involving the entire community, through relevant sodioral and
economic processes, which are activated over time, establishing new urban
relationships, starting from the knowledge of the place and the widespread
awareness that, beneath the city's feet, lies a heritage of inestimable value to be
enhanced. The archaeological underground is not only the seat of the historical
vicissitude of the objects it exhibits, but also the history of itself, of the cultural,
artistic reasons that generated it: the aim is to provide the visitors with the tools
and methodologies necessary to interpret a widespread heritage, which in some
cases is intangible.

The proposed archaeological plots are articulated about the movement of the
body and the visitor's travel in the space of the city, also making nsediditing
tools such as technology, to facilitate the process of interpretation and
understanding of the past. The project idea is that of the opening archaeology to
the city3® defining new concatenations of archaeological spavedtple and
labyrinthine pathghat allow for the reactivation not only of the submerged ruins,
but also of the surrounding urban context.

I n this sense, Toni Giron s project for
Pi e3 ia mminteresting example. llla De La Pietat is an agglomeration of
stratified ancient architecture, in the center of the city of Vic: the Roman temple,
the remains of the Montcada castle, the baroque churches and chapels are
superimposed, resulting in a very complex stratification, similar to that
characterizing the Materd&anita districts.

The project proposes a transversal vision, to facilitate the experience of the
whole, enhancing the diachrony of past times, activating them in continuity with
the urban context. Multiple and labyrinthine design paths link the interior and
exterior spaces, generating narrative itineraries that guide the visitor in
understanding the place.

Archaeology is the only way to access the preSdmecause of its intrinsic
capacity to permeate fievery |l evel of strat
to grasp them all together and discern the tangle of reciprocity and correspondence
rel ationships that bind the¥%h together and

The architectural design is the only tool capable of permeating every level of
stratification, through punctual grafts that penetrate the underground, generating a
continuous path, an archaeologiodban itinerary, connecting the different
underground rooms: from the courtyards of the historic Neapolitan, it is possible to
access the underground level through architectural elements that help the high/low
connection and stimulate the curiosity of inhabitants and tourists alike, towards the
knowl edge of a completely unknown fAothero

In this way, the underground will no longer be understood as a space of
oblivion, of fear, or even as a space of technical volumes serving the city, but as an
extension of the above,cntinuumof urban stratification, as it was in the past,

33. G. Volpe Archeologia pubblica. Metodi, tecniche, esperig@agocci editore, Roma, 2020.
34. See: https://tonigirones.com/proyectolvic/

35.Cfr. G. Agamberl. 6 u s o ,NeriiPozzadditqre, Vicenza, 2014, 9.

36. G. De CarloNelle citta del monddMarsilio Editori, Venezia, 1995, 19.
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permeable through the excavation infercommunicable labyrinthghat move
between the underground archaeological spaces.

Archaeological Introspections for the Diachronic Experience of the Hypogea of
Mount Echia

The third area of interest, with common characteristics to both Poggioreale
Hill and the MaterdeBanita districts, is that of Mount Echia. The subsoil of
Mount Echia, which is tuffaceous and porous like the other Neapolitan areas
described above, has been used in very different ways over the years, according to
the needs of those who lived there: in the Greek period, the area, known as the
Aimegarense regiono, i . e., an area where 'y
purposes, was characterised by the presei
baths and places of worship of Mithras and Serapis; then, in the Augustan period,
followed the excavation of the Roman Serino aqueduct and cisterns, expanded
between the 16th and 17th centuries by the Neapolitan Cesare Carmignano, hence
the aqueduct of the same name; later, in the 16th century, extraction campaigns
were started in the San Ferdinando area in the Carafa Caves to find tuff useful for
the construction of the State Archive and Palazzo Carafa; finally, in the 19th
century, there was the construction of the bourbon tunnel, never completed,
designed by the architect Errico Alvino under the rule of Ferdinand Il of Bourbon.
Over the years, the bourbon tunnel has performed various functions, first as a royal
tunnel, then as an aiaid shelter, then as a car depot, and finally as an
underground car park.

With the late twentieth century, the underground of Mount Echia once again
became the subject of numerous studies, which tried to imagine the continuation of
Alvino's work, to rediscoVveexperimantngi nt i mat e
with excavation projects in continuity with the past.

The possibility of giving continuity to the existing excavated spaces,
belonging to very different eras and disconnected from each other, starts a design
reflection aimed at constituting a single system that cuts through Mount Echia at
the underground level: the connection between Plebiscito Square, through the
hypogeum of the Church of San Francesco di Paola, by means of the continuation
of the bourbon tunnel, could allow Morell
Vittoria Square, onto which the great public Neapolitan Villa, a very important
urban park, is grafted. In this way, Errico Alvino's original idea, to build a tunnel
under Mount Echia to connect the east and the west of the city, could be
implemented through micrdrilling between the prexisting excavated areas.

AAn obstacle to better and easier ways
insurmountable rock. So, while | studied any route, | could only imagine one that
would arise from tunnelling of this mountain, i.e., by drilling where the shortest
and most opport vhThesepvors autine theo intentibns toe . 0
involve the construction of a double tunnel, starting from Carolina Square, behind

37.ARossiPr ogetto per |I|,6drnea/.diMaMommtgeo Hcahmpaignani , (
Il dee per la citt”™ sotterraneao, Electa, Napoli, 19
38. R. De Fuscad\apoli sotto & sopravol. 5, Lucca Torre editore, Napoli, 1995.
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the Church of San Francesco di Paola, connecting on one side to Vittoria Square

and on the other to Martirids square. The
where the two tunnels were opened in the tuff, which, once they met the Carafa

Cave, would continue for another 200 meters, until they intercepted the cisterns of

the Carmignano aqueduct. The excavation work stopped abruptly in 1855, with the

death of Ferdinand Il of Bourbon, in correspondence with the Church of San

Francesco di Paola.

There were other hypotheses for underground connections in the 20th century,
but none were realized until 1929, when the Civil Engineering Office built the
current Vittoriads Gal MoantBchia, ima parallelveway t ha
route and heedless of the previous excavations carried out. Although the
construction of Vittoriabs Gal l ery provi c
facilitating the connection between the two parts of the city, the ancient, excavated
spaces are not set aside and removed.

Starting in the 1980s, a flourishing design season began, involving the
Neapolitan underground, as demonstrated by the projects carried out as part of the
exper i ment aSottonapoli kleehperda cifta sotterraréd already
described: functional hybridizations, architectural grafts between above and below,
new excavated elements try to imagine different relations with the city above. So,
it appears interesting to reinforce the complementary relationship between below
and above: underground cavities, spaces intended for contemporary uses, and
urban public spaces are linked in a unified vision, oscillating between the soil and
the subsoif? The user freely explores the hypogeum by passing through very
different spaces: archaeological exhibits, spaces for events and concerts,
underground rooms that can be used for temporary exhibitions, liturgical spaces
linked to the Church of San Francesco di Paola, and contemporary parking.

The idea of overcoming the typological and formal paradigm of the tunnel
understood as a crossing space, functional only for urban mobility, leads to new
correlations with the forms of living space and exhibition space, to show the
archaeology submerged in the ground.

The adopted design strategy is the one described by Moneo for the Museum
in the archaeological areas of Cartagena.

AThe project proposes to incorporate and con
urban fabric, creating a museum itinerary that [...] leads from low to high altitudes,

unfolding through exhibition spaces illuminated by a complex system of skylights,

and developing by serving the visitor with mechanical elevators, which serve as a

guide to the presentation of the remains found in the excavation campaigns. It is a

museum promenadé

39. Cfr. V. Magnago Lampugnani, (e&httoNapoli. Idee per la citta sotterranédecta, Napoli, 1988.

40. Cfr. I. Santarellill recupero delle cavita ipogee tra produzioneecujturai n P. V., Del |l 6 Air a
Grimaldi, P. Guarini, F. Lambertucci, (ed.), ASottos
Quodlibet, Macerata, 201513119.

41. R. MoneoSeccion de historia Museo Romana<Arquitectura Vivax, n. 123, 200888, 48.
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The idea that the crossing route can be configurednassaurrpromenade
allows for the overcoming of the formal paradigm of the tunnel for the urban
connection: the excavation project carries out a systematization of the existing
hypogeal spaces, through connections, deviations, 1itling, necessary to re
connect the excavated spaces through new project @@edt&igure 5)

Figure 5. Museurqpromenadd hrough Mount Echia
Sourcedrawing by Chiara Barone.

The project aims to carry out aarchaeological introspectionif in
psychology with introspection techniques it is possible to access a state of mind to
understand the past and the emotional processes linked to the person, in
architectural terms, the archaeological introspection can be understoabes a
look into the earth's removedeappropriating forgotten spaces as opén
archives able to speak of the past by narrating the transformations that have
characterized this place.

Paths, tunnels, and galleries for urban crossing connect hollmwespaces
belonging to different eras: from the narrow section of the crossing space, one
enters very large spaces, in which, as in a process of catabasis, the user loses
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contact with the outside world, entering a statsevfsory deprivatid that is loss
of senses.

Archaeological introspection allows one to become fully aware of the past of
the place, emphasizing the entry into another dimension that allows one to
strengthen the intracorporeal bond between the user and the space.

The museum promenadg understood in this perspective as an introspective
crossing through the body of the earth, a continuous path that reappropriates the
archaeological cavities as nodes of a diachronic space telling a synchronic story, in
continuity with the contemporary urban scene.

Conclusions

Archaeological Undergrounds as @alimpsest of Opportunitiefor the Design
of the Contemporary City

ANaples is not only what one sees in glory c
the breath of an invisible or hardly visible world that has been building the present

city for many centuries. A huge, fragmented foundation of many layers, many times

overlapping materials, placed by people from different regions and religions. Thus,

magnificent monuments emerge, which men sometimes uncover by digging. This

accumul ated material condi® ions and directs

As Alvaro Siza states, it is the sedimented matter in the subsoil that guides
contemporary architectural design, reviving the dialogue between the soil and the
subsoif* which, as demonstrated through the three case studies in the city of
Naples, although not fed for years, is still very strong.

The project intends to experiment with the ancient spaces in the subsoail
starting from the primitive excavation, working in those interstitial spaces between
above and below, which over the years have led to a fragmentation of the different
urban layers.

The contribution interprets the action efcavating the pasis a cognitive
tool but also as a design tool, on the one hand, it deepens the archaeological and
historical knowledge, investigating often unknown primitive spaces on the other
hand, it provides the project with the tool to unveil and reconnect them back to the
above city, emphasizing the continuity between the urban &yers.

In this regard, the urban and architectural strategies for the three areas of
Naples propose alternative excavation processes, open and in progress, capable of

42. Y. Ustinova,Caves and the Ancient Greek Mind: Descending Underground in the Search for
Ultimate Truth Oxford University, Oxford, 2009, 154.

43. A. Siza,Lectio Magistralis i n M. R. Algamt Szan e NapotAffinitdedd . ) , f
Gabriele Basilico e Mimmo | odiced, Electa, Napoli, 2

44. Cfr. F. Venezia, G. Petrusdbsque ad infera usque ad coeumi n F. Venezi a, AiLe id
occasioni 60, Electa, Milano, 1998, 260.

45, Cfr. P. V., Del |l 6AiTr a, A . S@tosudhartbad.iLa P . Guarin

progettazione della citta che scen@eiodlibet, Macerata, 2015.
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triggering a process of transition of the archaeological underground space into the
city.

Excavation as an incision of the grouimlthe case of the hill of Poggioreale,
experiments with the possibility of generating an empty space available for new
narratives that feed on the exchange between reality and the imaginary, a cutting
of the ground layer that allows the excavated voids submerged in the earth to be
brought back into play, making them the protagonists of a narration of the history
of the place.

Excavation as founding action afiew intercommunicable labyrinthsn the
case of the Materd&anita districts, explores the potential of grafting hybrid
archaeological plots, capable of involving the user and the local populations in the
redi scovery of the urban Aremeavitgad 6, ur gi n
and historical characteristics of the place and the physical connection between the
underground archaeological rooms.

Finally, the design of thexcavation as an archaeological introspection
which guided the strategy for the underground of Mount Echia: the project makes
possible an intracorporeal itinerary into the Earth, through a continuous crossing
that accompanies the user in the experience of knowledge of a new world, which
destabilizes the senses, but which possesses in its spaces the very origin of the
place. The sensory deprivation and emotional charge of the underground world
become a design tool that enhances the narrative character of these places.

In conclusion, the excavated city is to be interpreted aslimpsest of
opportunitiesand of new principles, of new looks towards the future, which make
use of the archaeological spaces of the ¢
of generating the archetypal andprc i st i ng | ayout 4f the ci
through a topographical and archaeological method capable of keeping different
times and materials togetHer.
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Tales from Fragile Grounds:
The Project of Vulnerable Inter-Spacesn Stratified
Landscapes

By Marilena Bosone

The strength of fragile grounds Ilies in th
patinaand thus in their being weak, porous and in continuous deformation; but

they are also open and complex landscapes, available to change repeatedly. The

physical and cultural vulnerability of fragile grounds makes it difficult for

society to imagine a coexistence with it. However, the accidental component,

meant as an occasional but at the same time creative relationship with the

landscape, is both the intrinsic dynamism of fragile grounds and the different

possibilities of using the ordinary space of everyday life. This contribution

investigates the issue from a qualitative and no longer just quantitative point of

view, through the disciplin®ef architecture. Referring to the methodological

aspect, hew variables are identifiexs well as some interpretative and operative

devices, which flow into the projeict specific actions for the valorization and

enhancement of fragile grounds in stratified contexts of histerical

archaeological and landscape relevance. This approach makes it possible to

deepen the conceptioferspaceswhich, starting from an intrinsic condition of
vulnerability of a Omiddle groundd, creat
interrelation and contributes to the development of a significant role of

architecture in contexts exposed to risks.

Introduction

From Fragile Grounds to Stratified Landscapes

iln the ground [...], going down into strat
and heterogeneous evidence that shows to be surprising and more difficult to integrate
into our habitual knowledge. [...3 It is a

Even though there is a great and unacknowledged similarity between nature
andman in spontaneously shaping contexts, it is becoming increasingly difficult
for the community to find ways to |ive wi
cultural vulnerabilities. This attitude concerns complex contexts characterized by a
conditionof risk and derives from a lack of knowledge of the real nature of the
landscapes we live in. In fact, this deficit has been followed over time by the
practice of destruciod u e t o0 mandés ab afhShooreacmoreof t he ¢
frequently, the evidencef a natural or cultural risk is approached with extreme
technicalities, which seem to have the objective of eliminating this condition,

‘PhD Student, Department of Architecture, Univers
1. A. CarandiniStorie dalla terra(Turin: Einaudi, 2010).
2. A. CarandinilLa forza del contest@Bari: Laterza, 2017).
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giving an apparently certain solution to a problem with an uncertain natara.

ri sk also derives the idea of oO0absolute se

opposite of risk, bul rather its dangerous
Fragile grounds are a topic of interest mainly in the fields of specialized

disciplinesand engineering techniques, but it has a particular affinity with the

disciplines of architecture and landscape, which allow other relevant contemporary

issues to be addressed. In general, since the architect always operates because of a

necessity, it is even more evident how a j

than on ®Rooexample the diffierend dimensions of a city in which

memory and changing ways of life coexist always result in a dynamic relationship in

the territory. The architectural design also allows us to draw on interpretative and

experimental tools that build a qualitative and no longer just a quantitative point of

view on the project of coexistence with the fragile characters of the landscape.
However, even in the context of contemporary architectural design some

conditions of difficulty emerge related to this subject, which have much deeper

roots. In 2010, Vittorio Gregotti identified some problematic assumptions in the

way o f making architecture that would have c

renunciationof the modification of the present as a project of critical confrontation

with the context, [...] the renunciation of the relationship with the ground as

ant hropogeography and as °®lathihregart,dhey o f set

geographer Franco Farinelli insists on the fact that the anthropogeographical landscape

i s what fpr omoSaedsperhapseit will allevkys & cegainded

familiarity with the collective memory of
More recently, Lui gi Franci osini has den

of t he’oftopogiaphy andl geology in the concept process of cities and

architecture, which produces real ogtuctures and dulls the direct relationship

of the human being with nature.

Coming back to the 6éthings of the groul
understoods t he matri x of a ficonnection of dif:
thinking about what the fragility of the

fragile; fragility always lies in the relationship between what we demand and what
we want t o | e avlbe ideaof ftadility, thenais @ah sdeaacipselp .
linked to man and to the tension that is generated among different energies,
sometimes concentrated, sometimes so diffuse as not to be perceptible.
If the level of fragility depends on man relating to a specific context, the
t heme of a Ospace of medi ati ono, relatior
variables of this complex system becomes central in architectural design. This

3. O. Carpenzand,e strategie del progetto urbano per ricostruire e protegdare. Caravaggi,
0. Carpenzano, A. Fioritto, C. Imbroglini and L. Sorrentino (eB&pstruzione e governo del rischio
(Macerata: Quodlibet, 2013).
4. G. Byrnelectio Magistralis. Costruire nel costruitm G. B. Battista and A. Dessi (ed$@yrritori
del |l darchitettura. Cont i nu(MdceratasQuddlibeh 20P2).i t~ nel proget:t
5. V. Gregotti,Tre forme di architettura mancatél urin: Einaudi, 2010).
6. F. Farinelli,Crisi della ragione cartografica(Turin: Einaudi, 2019); Farinelli, Feografia.
Undéintroduzi on e (Tarin: Eimodgd2003). i del mondo
7. L. FranciosiniTopografia e forma urbangU+D Urban and desigmo. 15 (2021).
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investigation intends to develop the concept oinger-spacé as an architectural

space inherent to the instability of a
about a project of interrelation among each side involved, acting in a preventive

way, from a time point of view.

The architectural project is intended as a tool with which one discovers
unexpected opportunities for dialogue between visible and invisible, variable and non
variable elements, in a continuous and discontinuous system of relationships to be
explored, in which man, according to the evolution of the most recent debates, is no
|l onger the sole subject but a fAhuman bei
continuous and dialectical relationship of adaptation with the surrounding
environment. o

The condition of uncertainty, which has always connoted the settlement
dynamicsof urban history, leads to investigating a complex system of natural and
anthropicvariables. It is helpful to understand the processes of contemporary urban
settlementshut also to identify a possible coexistence with the fragile components
of territories, extending, for example, the protection and enhancement of the
historical heritage also to the fragile grounds that characterize it. First, it is
investigatedd h otheée prexistences have evolved into a landscape with specific
fragile characteristic§ hi nki ng about the &édhowd opens a
in design culture and provides useful insights into the evolution of contemporary
urban contexts, which still today suffer from a lack of dialogue with the fragile
character of the places in which they are situated.

Man-made structures are always the result of a relationship with an ever
changngg nvi ronment; for example, the i mposin
built by thousands of years of volcanism that structure a systemic urban matrix
articulated in clearly recognizable parts. Awareness of this relationship allows for
a better understanding of human settlements in fragile lands, but also of the natural
forces that influence them and may have shaped their original concéptisinas
they may influence contemporary architectural design.

According to this interpretation, the ©6a
above, is for all intents and purposes a
and changing action of man and nature. It is the result of erosion, destruction,
movements, eposits and accumulations; thus, it is the result of natural and
anthropic forces combined or separated from each Btlrethe presence of large
natural phenomena, archaeological traces end up appearing as subsets of the
natural stratigraphic sequence.

(@)

8. Jodo Nunes, in the context of the PhD Senhliatuire builtat the University of Naples 'Federico
II"on 28 April 2022, talked abolrter-spacesas forgotten places of separation and sacrifice, but also
active spages of sharing, generators of a «'second structure' of nature that becomes even more interesting
than the spaces that define it».

9. See Luigi Franciosini's lectio magistralis entitieam of the soil and form of architecture. A
small anthologyat the University of Bari on 16 June 2022, https:/mww.youtube.com/watch?v=coMs
S5llah4&ab channel=PolitecnicodiBari

10. See Eri et a Aandsaapds 6f sArchaeolbgn ArdhBaily evebsite, hitpse/ d
www.archdaily.com/999739/landscaymdsarchaeology?ad_source=search&ad_medium=projectsta
b&ad_source=search&ad medium=search_result_all

11 A. CarandiniStorie dalla terra(Turin: Einaudi, 2010).
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Therefore, it emerges the necessity to redefine the concept of the historical
heritage associated with the stratified landscape in the context of fragile grounds. It
is a cultural heritage in continuous evolutidnyhere natural events act in a
structuring way. This concept overturns the idea bifiear time to which we are

accustomed and opens to a O0time in movemen
sequence past/present/future, but a continuous possible ibgcas temporality
within temporality, a'% modification in con

3 R & = % %
Figure 1. Natural Formations and Remains of Human Activities in One of the

HarsheslLandscapes on Earth (Paracas National Reserve, Peru).
Source: Photo taken by Erieta Attali and published in ArchDaily in the arfigladscapes of
Archaeology(2023).

In a geearchaeological vision of fragile grounds, stratified landscapes are an
inexhaustible source of inspiration for architectural design, because they tell of the
phenomena that have affected it over time, shaping the territory and determining
its evolution and its effect on communities (see Figure 1). Stratified landscapes
suggest a transversal reading of the events which have produced that set of
6over laa mmMmii nlgotdifferantdasguaies and construction techniques, of
new materialalternating with reused ones, which have been left with the role of
saving and reaffirming the necessary mater
Memory, through this reading, turns datbe a paradox, since to survive it
must change and evolve but at the same time it must also preserve itself in order
not to |l ose its ontological character, or
i mma n ¥ that vee@ttribute them to.
The idea of stréted landscapes as integlational and dynamic systems in
evolution makes it possible to go beyond the isolated objective of returning only
an aesthetic experience of the project and to contemplate, instead, a possible

12. |._ Carnicero and C. Quintankinfinished. Ideas, Images, and Projects from the Spanish
Pavilion at the 15th Venice Architecture Biennéarcellona: Actar, 2021).

13. F. Julliene trasformazioni silenziosgMilan: Raffaello Cortina Editore, 2010).

14. L. Spinelli (ed.) ayers of Contemporary Architectu(®lilan: FrancoAngeli, 2021).

15. S. SettisSe Venezia muaor@urin: Einaudi, 2014).
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scenarioo f fAi ntersecti ons, ®stanigdomtise materiad hybr i d
consistency bits fragile section, that is a physical reality continuously operable
over time, where its use becomes an indispensable value to reveal an unfinished
and often invisible identity.
Literature Review

Risk, Fragility, Vulnerability, Inter-spatiality

The most popular term used by scientific communities to indicate the fragile

condition of stratified | andscapes is O6ri
the word o6risk®&éd has increasingly | ost it
Oprobability of an event happening6é and, ¢

reductionistand selreferential approach of technology. This cultural drift has
created a gap itihe design field while, on the contrary, the transversal point of view
of the architectural discipline opens a wide scenario of possible opportunities,
converting the concept of O6riska, rel ated
Oi mtpaart i al i tyé, then.

Risk and its understanding in terms of social perception and prevention are to
be placed within a global social context, where society itself is defined by the
German sociologist Ulrich Beck as a Ari sk
idea that drives modernity has become problematic, i.e. the idea of the
controllability of side efBecknmakesand dange
fundamental reading of the risk, a point of view that makes it possible to free this
concept from the complex world of science and broaden it towards the wide
sphere of everyday i f e : AWith the uncertainty of r
existential experimentalisnthe discovery, the undergoing, the anticipation of the
unpredictable, the fear, the pleasure, the surprise, the measured anticipation of
death, which introduces risk into everyday life, all culminates in the statement: |

risk, ergo sum. % suffer, therefore | am.
Below, the transition from the concept of risk, meant as a limiting condition,

to that of O6vulnerabilityo, meant as a p

From an extended perspective of i nvestig

cultural heritage of which Beck speaks, generates an unconscious association with
a restricted category of landscapes, where technical intervention seems to be the
only solution to the urgent status of emergency.

According to this new point of view, the fragility component becomes a
structuring condition of stratified landscapes that are all characterized by an
intrinsic vulnerability and instability. To support this thesis, the Anthropologist
Anna Lowenhaupt Tsing says that the time that will follow the Anthropocene will
be a time of precariousness and fragility will be a material and immaterial

16. H. BavaMultiple HorizonsIn L. Diedrich (ed.)Territories. From Landscape to cifBasel:
Birkhauser, 2009).

17. U.Beck,Conditio humana. Il rischio nell'eta global&ome: Laterza, 2011)

18. U. Beck,Conditio humana. Il rischio nell'eta global&ome: Laterza, 2011)
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condition to be acquired in space and tithim 2019, Maria Guazon, curator of

the Philippine Pavilion at the Venice Biennale, talked about the concept of her

own exhibition tittedShared vulnerabilites i We ar e kept afl oat by
dissolution of borders, the unprecedented speed of time, and a spatial mobility

never experienced. Yet we face relentless threats of uprooting, discrimination and

disaster. Nature i® u r great l evel 0; and, agai n, i n
interconnected world todagzuazon reflected on the words of Denis Cosgrove,
when he speaks of fa sha®ed interrelation

Talking about risk, in any case, is a fundamental premise as it makes it possible to
define a precise spati@mporal position of the scenario under investigation. This is
not only a change of perspective, which allows the uncertainty component of the
landscape to be read as an opportunity for design, but also to emphasize that risk is no
longer synonymous of catastrophe or destruction b a pr eci se stage Ain
between safety and destruction, where even the mere perception of risks determines
t hought s ZaThislapproach thus makesdt possible not to work necessarily
in the spacéime of emergency or in the disordered and blurred scenario ed\mst
but to read the generating substance of a gi

f

Theword o6fragil ebéd, on the other hand, ref e
interruption, di scontinuity; wher eas t he
vd ner,abi3le.s, fAwhat can be woundedo), stands

conflicting relationship and indicates the possibility of being damaged, struck and

violated. Vulnerability, therefore, refers to the plastic condition of the landscape.

Mar co Navarra explains the concept of Opl as
of transforming and incorporating past and extraneous things, of healing wounds,

of replacing | ost part s?apowertmmtopensitng br ok en
the formless and indeterminate. The same author, more recently, tries to make an

initial attempt to transpose the concept of plasticity into the discipline of

architecture, speaking of a 6geological ar
the Earth and deploys a practice of the Or
times and ways: APutting the tension betwe

of a Ground Architecture to imagine new alliances capable of generating

f ut YA the same time, Pierluigi Nicolin in his writings brings out the

original meaning of the term O&éresiliencefd
Oresilienced der resal@sterdative ofsalio which indicatedi n wor d

the action of getting back on the boat capsized by the waves of the sea. This term,

therefore, refers to an elastic consistency of things and to a very precise temporal

condition, i.e., when it is already affected by a serious imbalance. The plastic

capacities of a system, on the other hand, do not aim to return to the initial state,

19. A. Lowenhaupt TsingThe Mushroom at the End of the World: On the Possibility of Life in
Capitalist Ruins(Princeton: Princeton University Press, 2015).

20. D. CosgroveGseography and Vision: Seeing, Imagining and Representing the {Woridon:
Tauris Academic Studies, 2012).

21. U.Beck,Societa del rischio. Verso una seconda modefttame: Carocci editore, 2000).

22.M.NavarraDel | 6i nforme 2. Assembl aggi -(SyRéeusecol a fil osof
LetteraVentidue, 2022).

23. M. NAarnvahirtagt tiur a geol ogi ca. OTECENEeb.L2Dri e circol a
(20212).
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nor even to create definitive solutions, but rather to find open solutions by
planning unfinished narrative worlds.

Based on these premasieal i thWé themetobdbdoc
terms, meant as a new condition of architectural design for fragile graunds
stratified contexts, characterized by plasticity and mutability.

In the expressionintarpati al ity, the word Ospatiali:
the characteristic of being placed, | oc a:
discriminator is the prefixinter, which instead refers to an exploded condition of
space, opened to the instability of multiple relationships that space phtential
generateamong different variables.

This reflection, therefore, is complementary to the one Marco Navarra makes
on t he ciresntcaehpit!l iotfy 64 I't is also composed
Ostabilitydé refers to a ciomadiaidohafigeaghl
stability, composed of dynamic balances poised for change, enabling dialogue
through learning- original knowledge, the project that intertwines past and
future, times and worlds wit#Ain the fabri

Methodology and Tools
Variables for Defining Vulnerable Inter-spaces

The condition of vulnerability of fragile grounds makes it possible, on the one
hand, to interpret stratified landscapes through some variables and, on the other, to
outline an operative dimension that foll ow
di mensi o of nature. o

The variables that make it possible to think in design terms abousjiates
are themetamorphic beingthe space eventthe time durationand theground
palimpsestwhich conform to a complex, processual and spatial system, in reference
to which it is possible to develop transversal radtlar and muktdisciplinary
interpretations. These four main variables allow a possible legibility of the stratified
landscapes, starting from those characters that may seem marginal or anomalous and
identifying certain elements operating in the transformative action of the project
itself.

The Metamorphic Being

ifBeing in the world means, for each species
others. Living therefore means occupying, invading a foreign space and negotiating a
possible Zhared space. 0

24, P. Nicolin, AL elotysnterpationatBditorialeh@ 155 (a014).esi | i enza. 0
25. M. NavarraTerre Fragili. (Syracuse: LetteraVentidue Edizioni, 2019).
26. |. CortesiNatura Operanteln A. Criconia, |. Cortesirad A. Giovannelli (eds.40O parole per
la cura della citta. Lessico dei paesaggi della saliacerata: Quodlibet, 2021).
27.E.CocciaMet amor f osi . Si aTmin: Einaudi,2024).c a, sol a vita
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|t i's useful to make a poi nsgpacesbout t he
investigated, that also become one of the transformative variables. As mentioned
earlier, man is no longer the absolute center in the processes of transformation and
perception of landscapes, but one of many active parts of the architectural inter
space, becoming a paradigm of interspecific relations. From this definition, itsderive
the concept of O6émetamorphic beingsd, which
speci fic identity -spates buhtieeir natural predispoditannt s d o f
to mutability, since, to live, they must adapt to esr@nging spaces and conditions.
The vulnerability of intespace supports this condition, which is indispensable for the
coexistence of fragmented and deeply different entities.

This interp@etration among species and territories can be translated into the
action of O6assimilationdéd and it always pro
scenario of intespaces. Consequently, the experience of the territory is in
constant evolution, to such an extent that architecture and landscape can be read
transversally through the lenses of kinematics and topology that escape from a
static perspectivand open universes to be experienced in movement and within
time. This observation focuses attention not so much on the time of departure or
arrival as on the intermediate space of movement, where, since the nomadic era of
the Paleolithic, the rite of eternal wandering is celebrated daily. This space is
associated with a constantly changing geogréphich is deformed over time
according tonothenolsnelr iehrebsper pet ual terri
Inters pac e, in this case, can be compared to
space in which the full fragments of the space of being float in the emptiness of
going remain marked, until they are erased by the wind. Nomadic space is
furrowed by vectors and by unstable arrows that constitute temporary connections
rat her than paths. o

In 2005, the periodical Casabella n.739/740 dedicated two editions to the
6Forms of Movemento6, in whicRinRaisp Kool haas
France (2003), entitleull and empty spaces between the ground and the subsoil
is shown. The former market area Les Halles is declined as a new opportunity for
permeability between the center and the periphery of the city, standing at the
crossroads of multiple flows among visitors and different cultures, the neighborhood
and the metropolis. Interpace understood as a dsnomadi c ma
where paths connect different elements, takes on a stronger specification in this
case. The overlapping of various levels transforms thaltmensional map into a
threedimensional intespace:

-the underground | evel as a Ol arge exche
Halls Forum and the surrounding city.

- the garden level that restores the relationships between the surface and the
lower levels, conceiving the city as a renewable topography, responsive to
various mutations and periodically reactivated.

28. F. AitTouati, A. Arenes, A. Gregoire, B. Latour, A. DeMar@erra Forma: A Book of
Speculative MapgCambridge: The MIT Press, 2022).

29. F. CareriWalkscapes. Camminare come pratica estéficain: Einaudi, 2006).

30 See OMAOGs p htpg/evermomacaniprojeciskbrlles o n
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- the emergent level of the activities through the organization of volumes
into 6superstructureso.

The Space Event

AArchitecture is not simply space and form
in sPace. o

This space investigated, starting from
IS not the expression of an exceptional fact but a trigger factor, always in the
making, of a past deserving to be rememb&ethe interspace, in fact, is
understood as a forgotten thickness, composed of the vertical geological section of
the subsoil and the horizontal geographical section of the ground, where different
times scales and relationships coexistence.-smace no longer frees itself from
the geological consistency of space but becomes a tale of the erosion process of
territory, to the point of an intimate connection with geography, understood as the
deep and mutablevel of history*3 It opens a confrontation with the movement of
the ground, the pla@nd the traces, until no perceiving exactly where one begins and
where the other ends.
Once agai n, a changing depth, open to t
not emphasize the pewvent safety measures nor, even less, -@omsit
reconstruction, but rather a condition that is relative to an event, chance, fact that
has happened or that may hapgfen.
Paola Gregory defines this space of the event, attempting to describe its most
hi dden characteristics, as a fdAplace gener
mutations and the breaking down of boundaries; a place of the subversion of
values, of the event, and of shock, that is a space of disorientation and oscillation,
of play ard ambiguity. o
Francesco Veneziads project®Gémany t he Dan!
(1987) is explicative of this concept, as he places the suggestion of a recurring
event, characterizing the site of the intervention, at the basis of the design choices.
On the banks of the Danube, the architect designs a base on which to build the
Stadhalle which mixes the spatiality of the Domus Aurea, the Farnese Theatre of
the Pilotta in Parma, the Palazzo della Ragione in Padua and that of the nearby
stone bridge, all characterized by a succession of parallel walls connected by
arches. The hall isompletely independent of the great base. Under the mighty
arches, the weekly markebuld take place and during the periodic flooding of the

31. B. TschumiThe Manhatan transcript_ondon: Academy Editions, 1981).

32. A. Corboz,|ll territorio come palinsestdn Vigano, P. (ed)Pr di ne sparso. Saggi s u
metodo la citta e il territorio(Milan: Franco Angeli, 1998).

33. V. Gregotti,Tre forme di architettura mancai@urin: Einaudi, 2010).

34. Definition of the word 'event' taken from the Treccani Vocabulary.

35. P. GregoryTerritori della complessita. New Scap@éenice: Marsilio Editori, 2023).

36. See Veneziabs project published on https://
co/597_2009_223 6942.pdf

A. Condello,Pb 03 Building Around Architecture | Francesco Venezia Outside the Mainstream
(Matosinhos: AMAG Publisher, 2022).
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Danube the same arches would repect I n th
image of a vast pool, a clear reminder of Roman origins.

The Time Duration

ATi me can only be procdss orphermmethon.The daraidnat i on t o
of human beings alive in 6timedé and Ospaceb
being is provisional [...] Spa¥e (and archit

Given the fragile nature of stratified landscapes and the intention to translate
the fragility component into vulnerability, as a creative propensity to change, time
al so becomes a iiper3gnkanbpervseenadof Asseqiting i al mut &
time with space all ows space to be interpre
yet happened a¥d meets the past. o

Thus, in the broad spectrum of theoretical conflicts about absolute or
relational i ntei pmedt attihcants tdfmed scpanceonl y &
relation to a process or phenomenon. The space investigated is, in fact, the
accident al spaced of fragile grounds, whe
assembly of fragments in always new segments. A space in which a collective
historical time composed amtertwining lines and an unpredictable instantaneous
time coexist, breaking establishé@lances and implying a habitability of the
moment. A practice of architecture understood in this way takes complexity as its
fundament, as an indissoluble link between space and time, geography and history,
requiring a strategiattitude to move forward in what is uncertain.

Time as duration is the main project theme for Alvaro Siza Vieira in the Nadir
Afonso Contemporary Art Musedftin Chaves, Portugal (2015). The project, in fact,
developing in the vicinity of the Tamega River, must embrace the different changing
conditions linked to periodical flooding. Siza contemplates them all, steuitinghe
intention of obtaining a fluid relationship between nature and architecture, raising
the entire building on thin baffles that point at various angles, in the direction of
the river. At the same time, he provides a system of ramps, stairs and lifts to
connect the floodable level with the rest of the city and the levels of the project, to
make habitable even that spatial interval that is apparently inhospitable but
profoundly explicative of the placesd natu

The Ground Palimpsest

The welk nown i nterpretation oflatdice O6territc
stratification of traces that have been overwritten several times, is combined with

37. S.Holl, Parallax. Architettura e percezion@Milan: Postmedia Books, 2004).

38. S. Marini,Nuove terre. Architetture e paesaggi dello scqdMacerata: Quodlibet, 2010).

39. S.Holl, Parallax. Architettura e percezion@Milan: Postmedia Books, 2004).

40. See Sizabdbs project publ i s he-dfonseconterhpbt ps: / / www. a
rary-artmuseurralvarosizavieira, ~ AA. VV. , A AL-Y A RIPE Srbgdign. 2132161 5
(2022).

41. A. Corboz|l territorio come palinsestdn Vigano, P. (edPr di ne sparso. Saggi sul
metodo la citta e il territorio(Milan: Franco Angeli, 1998).
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that of t he 6 a*uaderdted dsa ket gf laténi, mtersgersedus, 6
evolving traces, with a certain propensity to accommodate the project and combine
it with the ordinary space of everyday life, as it is linked to the inherent dynamism
of the territory but also to the multiple uses of space.

Referring to the concept of everyday life space, for example, friction points
emerge in the clagimeetings of time and space. They bring into play not only variable
of the place but also some variable linked to the way people experience space;
anomalies emerge in a system that is managed without contemplating exceptions,
without the ability to adapt to singularities. Two ways of action of an antithetical
nature emerge: on the one hand, the use of space with its accidentalities and, on the
other, the strict control of the rule. The
an occasional but at the samé time creatiyv

It is considered, then,aninterp ace bet ween the oOowritten w
pal i mpsest and *ofthe acddentalyZwngdretlidtablenandipotentiakty 6
unlimited palimpsest, which always ends up surprising, frightening and disorienting.

Despite this apparent dichotomy, the boundary between the two worlds is difficult to

i denti fy: not only can the oO6written worl df¢
also the o6unwritten worldé cannot fully @
practicality of an architectural design.

In this regard, Luigi Franciosini's project for the Archaeological Park of
Verucchid® i n I taly (2011) is explicative. Here
by the traces of the ancient landscape, furrowed, on the one hand, by a dense network
of surface water drainage and, on the other, by compact, stable limestone formations
that have shaped stegided cliffs and rise majestically in the middle of the clays.

Parallel to the design of the park, where the forest and the clearing show the
interventions of man through agriculture, animal husbandry and the practice of burial,
the architectural elements are placed in points with the most marked grades of slope
and are structured to accommodate the visitor route of the diffuse museum. Inside, the
space stretches along gentle ramps in continuity with theaipeaths.

Tools for Interpreting and Experiencing Vulnerable Inter-spaces

AHow do you go from one stratum to another
that define that thin transition surface among different materials where movements,
slippages and® folds take place?0o

Gregotti, talking about the essenti al pr
what concerns the relationship w#th the s
this means a connection with the ground both of aagelmaeological rad gee

42. S. Marini,Nuove terre. Architetture e paesaggi dello scqdMacerata: Quodlibet, 2010)

43.M.DeCertau- 6 i nvenzi on.éRomeelLbvorg, 2001).i di ano

44. 1. Calvino,Mondo scritto € mondo non scritf@urin: Einaudi, 1983).

45, See Franciosinibd6s project pddgifransidssiexd on https:
stefanevillani-cristinacasadeparcearcheologicedi-verucchio

46. M. NAwvahirtaet tiura geol ogi ca. OTECHNEND.2Ori e circol
(2021).

47. V. Gregotti,Tre forme di architettura mancat@ urin: Einaudi, 2010).
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graphic nature, that means a morphological connection with history. Thiteeigh
project, however, these materials are no longer merely descriptive but become
interpretative and experimental tools for fragile grounds, thus formal and operable
matter in architecture and in the changing system of stratified landscapes.

In this sense, based on the first design references described in the preceding
paragraphs, t he*igideftiegas andnterpretdtiee togl and ther d 6
6oblique sectiond as an operative tool. Thi
approach to be flanked by one of applications, placing these tools as mediators
between interpretation and design experimentation of fragile stratified landscapes.

I n detail, the interpretative tool i's th
relationship among soil, air, water through the sedimentation and erosion
processes that take r 6°dhistoalnmdfacterevealse t he gr c
the traces that furrow the land in an infinite tectonic accident.

The operative tool of architectur al pr o,
allows the corrosive motion of the shape of the ground and its rooting motion to be
systematized, transforming the vulnerable istgs ace i nto a rel ational

will be one thing to represent strata composed of networks: roads, houses, public
spaces, waters, morphology, etc., another the reality of territorial spaces, in which the
same networks and the same spaces add up, one upon the other in an endless depth/
thickness/catastrophe and without certain rules: it is the double status that we can
recognize to the territory, which on the one hand can be described as the
overlapping of planes, one separable from the other, and, on the other hand, it can
be defined bythe metaphor of felt, of newoven fabric, made of unexpectedly
l i nked fPrTehgemeintesctdoi ond becomes an anatomic
where strata and textures have accumulated, a place where over time the ground
connection of the urban building has taken shape through different methods. So,
geology deposits spaces and architectures within the continuously folded material
of the city.

Architecture for fragile grounds, in this sense, does not have the role of
reconfiguring a situation of apparent initial equilibrium, but rather that of reconstructing
a dialogue between the dispersed fragments, preserving, at the same time, the perception
of a tensive distance given by their condition of constant mutation.

Results

Actions and Riskodos Degrees of Freedom

The morphological connection with history in fragile lands, which emerges
through the methodology described above, allows design actions aimed at enhancing

48. P. A. Trevelo, A. V. Kohler, A. Bullier, D. Enon, D. Malaud, M. Mercuriali and O. Ragoucy,
La Terre est une architecturgtipsia: Spector Book, 2021).

49. P. Geddeg;n amont de tout villén M. Schaffner, M. Rollot and F. Guerroué (elsg veines
de la Terre: Une anthologie des bassiassants(Parigi: Wildproject, 2021).

50. C. Parent, P. Virilio and M. Mostafavihe Function of the Oblique: The Architecture of
Claude Parent and Paul Virilio 196869 (London: Architectural Association, 2004).

290



Athens Journal of Architecture July 2025

and strengthening both the historical heritage and the fragile section of its landscape.
Through the operative tool of th-e dobl i gt
spaces of the stratified landscapes habifatileo possible actions aigentified in

relation to the different possible responses of the project to the degrees of freedom

that risk condition imposes on stratified landscapes.

The O6éresistanced action oaifkdegea dEr space |
freedom. In this sense, architecture and landscape design, in the process of
strengthening the geoarchaeological and geographical elements of the ground, also
collaborates in reducing the natural risk of the territory.

The project of the Royal Collections Museum on the Cornisa in Madrid by Luis
Mansilla and Emilio Tufién is an example of this type of action, which made visible
an urban palimpsest characterized by the overlapping of multiple texts, sedimented
and eroded by tim&,explicative of the historical but also morphological articulation
of Madrid landscape (see Figure 2).

The Cornisa of Madrid is an interactive edge of the city, the last offshoot between
the urban fabric and the artificial nature of the territories adjacent to the Manzanares
River. The project resumes, in fact, the formal and constructive character of the
inhabited retaining wall of this urban section, carved on the existing as an extension of
the morphological base of the Royal Palace. Like an oblique section inflicted on the
hill, the visit route moves on three stratifications of exhibition rooms that hold the
different collections, following a descending order, while the archaeological ruins are
integrated into the complex through the unveiling of a large urn that contains and
preserves a fragment of the Hispaviaslim walls.

51 L. M. Correia and C. Coel ho, Haliitsabiitycahd t ect ur al
Poeti c RevdebogrinE?®R0@Mso. | n

52 E. TufY-n, All tempo come materiale da costruz
di MaldRAmadazinen. 35 (2016).
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Figure 2. Architecture of Resistance of a NBataining Wall for the Royal Collections

Museum as Enhancement of the Archaeological Excavations and the Hillside
Source:Designed by Mansilla + Tufidn Arquitectos and publisheArohDaily in the articleRoyal
Collections Museum / Mansilla + Tufidn Arquitec{2816).

The Opr oxi mi tspaecoaversely & matched with a highk
degree of freedom. In this case, the architectural insert leaves the relationship with the
ground unchanged, supporting the natural evolution of the elements responsible for a
given condition of fragility. The action of proximity returns, however, to a usable and
safe space, as it is placed at a different level from the one incessantly shaped by the
action of natural elements that, thus, can freely manifest themselves.

In this regard, Paulo Daviddés project for
on the island of Madeira (2016), is explicative of this kind of action. It is a small refuge
designed from a prexisting building in a state of ruin on the east coast of Madeira.

The pedaliarity of the project is its settlement in a condition of limit, on an
integument of lava flow cooled once it encountered the sea. The island has
historically been subject to numerous attacks by corsairs and pirates that justify the
presence along the coast of small buildings intended for defense. By now the pirate
attacks are no longer there and this small fort has lost its original function but, in
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the meantime, has begun to suffer another type of attack due to the widespread
extensionof tourist settlements, causing over time the loss of the relationship
among the refuge, the sea and the rock landscape.

The principal objective of the project was to highlight and reinforce the rocky
nature of the ruin and the platlThe solution turned out to accept the presence of
stone elements organized by man and place oneself above them, without changing
the rocky characteristic of the original building (see Figure 3).

Figure 3. Architecture of Proximity of the Pico do Areeiro Observation Refuge

over the Existing Ruin and the Volcanic Landscape
Source:Paulo David's contribution to the main exhibitiékeporting from the Fronfor the 15
Venice Biennale (2016).

The project, in fact, presents a double nature: a kighelr projection over the
existing ruin that opens to the view of the horizon, and a level that instead accepts the
rocky condition of the nature of the place, creating a relationship with the matter of the
volcanic ash that surrounds it.

Finally, the building opens towards the landscape of the Ocean and closes,
instead, towards the landscape behind, not allowing the view of the hotel interventions
that have arisen recently.

53. P. David, In B. Bogoni and A. Leal (ed®B 05 PAULO DAVID The Lesson of the continuity
(Alessandria: Amag Publisher, 2023).
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The Case Study of Vulnerabldnter-spacesn the Stratified Landscape of the
Astroni Crater (Campi Flegrei)

The extraordinary geography of the Archiflegreo, on the western edge of the
city of Naples, the great volcano with a diameter of twenty kilometers that delimits
the Campi Flegrei and contains all the minor volcanoes, represents an element of a
deep morphological identification of a crater landscape. It is, in fact, a clear case of
interweaving between nature and settlements, continually varied over time. In
particular, archaeological remains represent a powerful resource for understanding
the Campi FIl egr ei | andscape, where the fAgec
of the settled sites (see Figure 4), demonstrating how archaeologies, more or less
extensive and significant, can hold together various fundamental aspects of the Campi
Flgrei territory: not only the volcanic exceptionalities, but also the network of
ancient and contemporary settlements, the system of accessibility to the entire
area, and even something more imponderable such as myth. On the other hand, the
unity of the Campi Flegr®i has been eviden

Fiur 4. Geocarchaeological Similarities Between the Crater of Lake Avernus

(Campi Flegrei) and the Temple of Apollo
SourcePhoto taken by the author (2007).

Among the numerous craters of the caldera, the Astroni crater represents one
of the largest. Its documented history begins with the thermal baths along the
shores of Lago Grande, fed by a superficial hydrothermal spring, where the
wealthier Roman classes met. The transformation into a royal reserve by Alfonso |
of Aragona changed the siteds destiny and
humani st had the craterdés rim enclosed wit
animals from escaping, subsequently reinforced with the walls of the Real Bosco

ast rinPtMiamo, 2 del paesag

54.P.MianoL 6ar cheol ogia come infr
Ldarchi.(Madeatacr a per i p

Izzo and L. Pagano. (ed$) Ca mp i FIl egrei.
Quodlibet Studio Citta e Paesaggio, 2016).
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of Astroni>® The forest is also the last testimony of an ancient tree covering that,
despite having been altered by man over the centuries, constitutes a site of great
naturalistic importance.

The preliminary methodological phase of -gechaeological and geographical
interpretation of the Astroni crater reveals the complex condition paflisnpsest
groundin evolution, between strata in sedimentation and eroding plots. The project
uses the interpretative tool of the shape of the ground to identify the eroding plots of a
landscape corroded by the natural elements, the cause of the friability of the crater
slopes and the constant rise in the water level of Lago Grande, periodically resulting in
the flooding of the ancient hunting path. In the same way, the thermal baths at the
bottom of the caldera are translated into sedimentary strata, as far as the ancient
Borbonebébs tanks and the Nocera and Lupar a
communicating with the cities of Pianura and Pozzuoli. This changing scenery defines
theevent spacef the project and shows unique opportunities for intersection between
the differenttimes in evolutiorand themetamorphic beingthat contribute to the
fragility of the groundds common space (Se€

Figure5Var i abl es of thespa@estrni Crateros | nt

Source Collage designed by the author (2023).

55. F. Nicolini, Gli Astroni nella storia e nella realtfNaples: Grimaldi & Cicerano, 1985).
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The strength of the architectural design of the vulnerablegpseres in the
stratified landscape of the Astroni is to hold together all the peculiarities of the place

just described. Through the operative

with the fragile section of the landscape is facilitated, making recognizable and
livable a reality that would being weakened by mere technical operations of
mitigation and safety.

O0Actions of proximityd on the frag
Borboneds towers as unprecedented vi
6actions of reactiond along the top
the bordering cities of Pozzuoli and Pianura, as an opportunity to regenerate
problematic urban areas or new paths to the changing wetlands at the bottom of the
crater, where water marks the signs of time.

Conclusions

Placing the theme of architectural space alongside that of the fragility of stratified
landscapes, understood as inégational and dynamic systems in perpetual evolution,
means restoring a material consistency of hidden features of places. This point of
view invitesusto developacreess ew capabl e of hol ding
grounddé and the founding objects, t h
and the empty space of the event that holds them together, starting precisely from
the material consistency of its fragile section.

The theme of intespatiality, understood as a new condition of architectural
design for fragile grounds in stratified contexts, is characterized by a propensity
for plasticity and mutability and suggests the identification of certain interactive
variablesn the phase of reading the morphological connection of the land with its
history (metamorphic beingevent spacdime duration palimpsest ground

Having determined the nature of the vulnerable interspaces through this
variable, the project is constructed from a preliminary interpretative phase
followed by an operative phase, both supported by some toolsh@pe of the
groundand theoblique functioi As part of the operative phase, the architectural
project can be converted into concrete actions of enhancing and strengthening
fragile lands in stratified landscapes. The application of this project methodology,
through reactiorand proximity actions, allows the project itself to coexist with the
multiple conditiors of risk, acting on its effective reduction or safely supporting its
changing nature.

The validity of this design interpretation was verified through its simulated
application in the reality of Campi Flegrei in the west of Naples, as an emblematic
example of fragile ground in a stratified landscape. In this case, the design method
explored allowed for a new reading of the changing interconnection between the
historicatarchaeological section and the gaorphological form of the land.
Based on this reading, the actions identified provided effective responses to the
coexistence of contemporary architectural design with the multiple conditions of
risk, enhancing the cultural characteristics linked to the actions of man and nature.
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In conclusion, architecture has been given a central role in the project for
fragile lands, capable of making known resources of stratified landscapes that have

|l ong been ignored and enhancing them,

between natural and anthropic elements, only apparently separated from each
other.
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The Reinvention of Modernity:
Gianugo Polesello and th&ruppo Architettura

By Alioscia Mozzafo

The theoretical constructs developed by Gianugo Polesello in the field of urban

studies, which have characterized the research activity dbthppo Architettura

since the second half of the 20th century, provide a methodological reflection aimed at

defining tools and operational categories for urban and territorial plangibgspecie

architectureeconceived not as an ideological reconciliation of contradictions, but

rather as a unifying logic capable of sustaining conflicts within a unitary construction

that assumes the fidialectic of the distinct
ireducible specificities. To revisit these researches also entails questioning, today as

then, the flegacy of the Modernod and its ref
intentions that aim not so much at Afort hod:
totalitariani sms, but rather at a fAheterodox
t hat represent an alternative vision of Mo ¢
which, inouv i e w, has its roots in the full accepta

indispensablec ondi ti ons of a fAdesign thinkingdo tha
multiplicities to overcome contradictions, but rather, to embrace their components as a
constitutive principle of a new fiidea of spa

Gianugo Polesello, initially a student of Ignazio Gardella and then of Giuseppe
Samona, actively participates in that period of disciplinary and cultural renewal in the
theoretical teaching of architecture and the practices of architectural and urban design
started by Samona who was appointed to lead in 1943 the theridRiegiioSuperiore
di Architettura di VenezifRoyal Higher Institute of Architecture of Venice]. A renewal
continued in the following years through the teaching and research activities of young
architects and professorslstituto Universitario di Architettura di Venezlniversity
Institute of Architecture of Venicd] Aldo Rossi, Romeo Ballardini, Guido Canella,
Costantino Dardi, Giovanni Battista Fabbri, Mauro Lena, Pierluigi Nicolin, Raffaele
Panella, and Luciano Semeranvhom Carlo Aymonino, initially a lecturer from 1963
to 1981 and then rector from 1974 to 1979, starting from the late Seventies brought
together within th&ruppo ArchitetturdArchitecture Groupt.
As is known, Gi anugo Polesell obds contri
Gruppo Architettura s di sti ngui shed by assuming the
return for the expé&rience of architectural

“Research Fellow, University luav of Venice, Italy.

1. Gi ov a garlo AyrRoailo e le svolte della stofl2onegliano: Anteferma, 2023); see also
Giovanni Maeg rasl, WVildt v.al Gi anugo PGianage Bdeselm. nel Grupp
Un Maestro del Novecented. Pierluigi Grandinetti, Armando Dal Fabbro and Riccarda Cantarell
(Siracusa: LetteraVentidue, 2019),H13.

2 Gianugo Polesell o, ANPee pedidedadchictigttt'ur aLa
Gruppo Architettura a Venezia (196874) ed. Claudio Aldegheri and Maurizio Sabini (Venezia: Cluva,
1984), 18.
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A programmatic assumption that falls fully within the realm of theoretical constructs
and design investigations, which find wide reference in the tradition of studies from the
Schools of Veniceand Milarf since the second half of the 20th century and can be
situated within the broader scientific paradigms concerning the issues of the relationship
between architecture and the city, and the correlations that exist between the study of the
city and its design (Figure 1).

For Gianugo Polesell o, architecture and u
scienti flnaidamainego,as fAautonomous and inde
standpoint yet regarded as o6compl ementaryd
urban planning from the project of the city, but rather to consider architectural design as
a tool for experimental verification and concrete measurement of the general system of
motivations and design choices that make up the Plan. Therefore, the design operation is
substantiated by assuming a O6doubl e scal eb
functions and relationships in the territory in relation to political and economic
objectives for the overall functioning of the urban structure, and that of architectural
design, which measures the possible forms o
the physical space of the city.

AThe ci-wnytes lBolesklie ig generally considered both an urbanistic and
architectural issue. At least in the sense that for every intention of a generalizing nature,
aiming at the general configuration of a scheme, it is believed that there must correspond
a defined set of formal, qualitative attributes, which ensure a complete physical
identificati®on of that schemeo.

3. i Sc h o o |ArchietturaVDesighgaest ed, by Luciano Semerani, n6.(2985).
4. Ant oni oLlakégione dedli iedifi. ILda scuola di Milano e olfielilano: Marinott,

2010).
5. Gi anugo Polesell o, fiLa progettazi dane della <cit
progettazione analitica della cittéed. Pierluigi Grandinetti and Franca Quademi del Dipartimento no. 1
C

(Venezia: Dipartimento di teoria e tecnica della pr
6. Gianugo Pol esell o, LlaConfronty goes (1968y 3lasain del | a ci
GianugdPol esel | o, fiLa pr ogHenterargmoi 18({1381):883) | a citt ™ per pa

300



Athens Journal of Architecture July 2025

Design Exercises developed within the Activities of the Ph.D. Program in Architectural
Composition at the IUAV University of Venice Between 1988 and 1995. Board Realized

for the Seminar Entitled fAFor -PlacesinAr chi t ect
Polycentric Localization. The Extension (Topography) of the Metropolitan City at

I nternal / External Limits: The Cases of Cor
SourceUniversity luav of Venice, Project Archive, Gianugo Polesello Fund.

In order to better grasp the theoretical and operative reflections developed by
Gianugo Polesello within this historical and thematic context, it is useful to retrace some
passages of theiano territoriale di coordinamento della regione vengfarritorial
Coordination Plan of the Veneto Region], realized in collaboration with Giuseppe
Samona in 1968 upon commission by the forMaegistrato alle Acque di Venezia
[Magistracy of the Waters of Veenicg].

A design reflection that if, on one hand, reasons about issues connected to specific
needs of urban and territorial development of the metropolitan lagoon city of Venice and

7. Gianugo Pol es e lPaw terstoiae diGoomdisamentp della @giomeovenéta.
Studio di lll e IV fasel968 (University luav of Venice, Projeéishive, Gianugo Polesello Fund).
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the regional system of Veneto, on the other, stands at the origin of a whole series of
methodological reflections, developed and deepened in the subsequent years, aimed at
defining principles and -theoreticasstruaiseeof u | for f
ar chi t ect 6ofanalysisopestiomsartd ar¢hitecural design of the city.

More precisely, in the introductory section of Piang the two authors delineate
interpretative and operational categories for urban planning of the territorial system,
which take on a foundational nature for the subsequent theoretical constructs developed
by Polesello within the context of urban studies that have characterized the research
endeavors of théruppo Architettura

AThe ur bani Sarhoadnand Polgselld writeorgdnizes a territory as a
system that manifests itself through contexts of elements coordinated among each other by
the concrete presence of urbanistic emergences. These are taken as dimensional and
qualitative parameters within a field where the contextuality of the elements is defined by
their readiness for transformation, which is the intentionally established premise guided by

motivations concerning the urbanistic treatn
For the two authors, the natur al or artif
significance of Adominant motifso, as they
history traces in the physical space of the territory, in relation to which it becomes

possible to formulate specific criteria of divisibility into autonomous and coordinated

parts, assumed as potential fields for subsequent states of transfdftnation.

The meaning of Aurban emergenceodo, as speci
the Pl an, is operationally translated 1into

attributed to the concept of Aurban facto.
AThe ¢ on cie@anugooHolesglcawrites must be synonymous with

architectural quantltfty dominating as Urban |
Polesell o attributes to the notion of ido
category of Al and useo, whi ch, referring tc
Abuil dingo, in other words, to that #Awill t
|l and, allows for representing a precise for ¢
To consider the fAdominanto as an interpre
system made fAby dominantsd means that wurban
to historical and monument al emergences as:
primary el ementso as an expression of <colle

the city'? Instead, by attributing to them the value of operational tools directly connected
to the problems of design and transformation of the urban system, they coincide with
those Oparts@rchitbet cratrscchi dpicaeteidof gdtigur
which an additional value of a O0structural@
and allows relationshi pst®alewsthe araniteduglr bui | di n

8 GianugdhobRolcbseletoura e | e aree centrali Mo N U me
1996(University luav of Venice, Projects Archive, Gianugo Polesello Fund), 2.

9. Gianugo Pol esel | oPiana neditoidk di soergimamentdSdellao n = ,
regione venetdl-lll.

10. I &XViId | |

11 Gi anugo Polesell o, fiLa progettazilane dell a ci
progettazione analitica della citt®.

12 See AldoRossl, 6 ar c hi t et tPadovaMarsio) 1B68). c i t t ~

133 Gi anugo Polesello, fALa progettazione della cit
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to achieve a concrete result on th
rtod6 of it .

Lo

Py SRR PR
5 N loVE
A- AL Vo

Figure2.Gi anugo Pol esell o, AVENETI AN ARCHI TECT

November 6, 1982, in Notebook 12
Source University luav of Veenice, Project Archive, Gianugo Polesello Fund.

More precisely, Gianugo Polesello consid
Aurban facto, as a consequence of the rel
6general 6 nature related to theifunctioni
encompassed, that is, within™helthacope of
needs of a O6particulardé nature | inked to i
iwhich are, differently, attributable to t

14 See Gianugo Polesello, fALO strumento urbanist

del | a G@ruppotarchitettura. Fer una ricerca grogettazione 2Venezia: IUAV, 1970), 94.
15 Gi anugo Pol esel | dPiana temitoriglei di soerginareentoSdellmo n ~
regione venetavl.
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char acietrhastt i ccis®dt i ngui shes each fAurbanistic
needs for transformation of urban and territorial phenomena.
AThe sense of t hie @& eéSamond iandi Paléselloowiits e r vat i ons
converges primarily on the concept of urban motivation, which is determined on two
levels. One, more general, concerns urban culture itself, as a discipline with highly
characterized and theoretical principles and global purposes of meaning and quality; the
other one, more operational and pinpointed, concerns the specific territories on which
urban action is exercised, whose motivations operate on the initial major lines of
intervention and determine tthe transformati
Two dialectically opposed and coexisting levels within the design operations, the
reasons for which are to be referred to the necessity of establishing a direct and
continuous confrontation with the historical and concrete conditions of urban
phenomena, in order to overcome the abstract deductive logics that presided over the
generalizations of the then modern Master Plans, without, however, renouncing the
possibility of a significant action on the general structure of the city.
More precisely, the publicati ®&udiin 1960 o
per una operante storia urbalfedi VenezigStudies for an Active Urban History of
Venice], which concludes a decddeg cycle of research on the relationship between
Abuil ding typologyo and fAurban morphol ogyo
taking historical knowledge of the city as an indispensable prerequisite for any urban
planning operation and architectural design of its parts.
Theoretical constructs that operationally develop some programmatic intentions
already formulated by Giuseppe Samona during the inaugural address held at the
opening of the academic year 198%54° and in his subsequent writintfsaimed at
overcoming the statistical approach of a #ft
to Samona, was incapable of fully adhering to the specific conditions of historicity
inherent to the different urban realities, as it was an ideological application of a
superstructure that failed to represent the concrete facts of the city by adopting a
Ahistorical perspectiveo. Hence the decl ar
Amor phol ogical analysiso as a tool that exc
within the builtcontnuumof a constructed environment t ha
which distinguishes the urban structure and whose representation becomes, as Samona
writes, fknowledge of the city 2determined a:
Foundational theoretical and programmatic premises of an analytical and
operational nature from which to formulate a design method capable of engaging with a

Adual meaningo that, according to Polesello
6. |1 bi d.
17 1 bid, 1V,

18. Severio Muratori,Studi per una operante storia urbana di Vene@@ma: Istituto
poligraficodello Stato, 1960).

199 Giuseppe Samon’, ANecessit”™ di uno studio di
del |l e sue esi Yretnachitettma wbanistica. &critti € progetti: 192973 ed.
Pasquale Lovero (Milano: Franco Angeli, 1978),-249.

200 Giuseppe Samon”, AUn pUngrachitetturabuedanistisat i co per Vel
Scritti e progetti: 1929973 306314.
2. Giuseppe Samon”™, fAUn piano urbanistico per Ven
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city.2? It is attributable to the need to respond simultaneously both to the specificity and
concreteness of Aparticular needso0 that de
iparts of the <cit®¥asaswedut oansomoaust metiifane
logicatst ruct ur al nature through the design o
requires, instead, the definition of every specific intervention with respect to the value
a s s u me dpartinyelatornt@thedtality of the partsvhi ch i%4 the cityo.
AThe rel ati ons hi pasPBoeselospedafiéspaaetationslapn d whol e
of logical and technical nature; it does not compromise the possibility of motivations
external to the internal logic of the procedure, but rather demands that these motivations
be both a premise an® a consequence of the
In order to define the tools and operational categories of architectural project
through which finds its expression on this
fautonomy and complementarity®Qahugo turn) b
Polesello, during the research years developed withiartigoo Architetturaadopts as
scientific paradigms of a broader fATheory
on the Groszstadt published in the volum&roszstadt Architektu(1927)?” and Le
Cor busi er 0Gontgmporajy eitg df taree Mitian inhabital®2458 and the
\Ville Radieus¢1935)%°
Accading to Polesello, in both theoretical formulations, the dwelling constitutes
the Afundamental mattero of the modern cit
a broader design constituted by specific n
categories of thH® Architecture of the city
The Aurban dominantso defined by Le Corb
c ont e mp o*raadrmatchedi by HKillderseimer with the typical equipment of the
Groszstadti commercial buildings, covered halls and theaters, constructions and
buildings linked to mobility and transportatiora r e s peci fi ed as fAarchi

that, even though corresponding to fAspecif
uséxad,e, at the same time, fgeneral functi
22Gi anugo Polesell o, fAlLa per3Bgettazione della cit
23 1 bid, p. 31.
24. 1 bi d.
25 Gianugo Polesell o, AL6barchitetturta e | a pro
progettazione analitica della citt#-8.
26 Gianugo Pgilasel tiesti iMapiodme dobéduso: i progett.i

in Gruppo architettura. Per una ricerca di progettazior@8nezia: [IUAV, 1971), 5.

27 Ludwig BrbbessadmerArchitektur . trank 8ancachi tettur a
Spagnuolo Vigorita (Napoli: Clean, 1998), or. €&toszstadt ArchitektyStuttgart: Julius Hoffmann, 1927).

28. L e CUrbahislicg traes: Annamaria Beltrami Raini (Milano: il Saggiatore, 1967),
ed.Urbanismg Pari s: £ditionBsgEri s, NCovéaecdi Dbh24de. ALO

29.Le Corbusierl.a Ville radieus¢BoulognesurS e i ne: £diti ons de | 6Architec
Collection de | 6®qui pement de | a civilisation machi

300 Gianugo Polesell o, fAGroszetadwohl idtdoe K tou rL.u diwd ar cHi il the
della grande citta] 06.

31 Gianugo Polesello, ATipologia e destinazione d

32 Gianugo Polesello, nAnSfoeszwdrdd a&ArkchdwiehgtHdirl bé
della gande cittq 106.
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concern, as Polesello write, Athe internal
establish the cond¥tions of the cityods exi st
Gianugo Polesello clarifies from the outset that the meaning of the term
0functioningd i n tGroszstaddmeio theytheaeticalesignl ber sei me
constructions of Le Corbusier is not attributable to that technesratic e nt ed fAFuncti on

Theory of the Cityo which aims to ideologi
phenomena through the constructionaopriori st r uct ur e @At hat serves
common s*lrnuscttevarde,0.it establishes a concept u.

and 6formal é to preserve such complexity wit
design operations are determined to be congruent, that is, endowed with meaning in relation
to the action thatthrough theniii s carri ed ouf® within the field

More precisely, the foundational value of the theoretical action of Le Corbusier and
Hi |l ber sei mer, for Pol esel l o, lies i n the i
determined component?3tp whilpseah isignificande asds 6 d o mi n &
validity are attributed in relation to a precise transformative value and design role that
are not defined in abstract, but rather, by assuming as analysis and design field the
concrete historical conditions of the fAexi
contradfctorinesso.

Al é€] the pr oblidaoesaiofwritds is first of all .haaptoblesnm
of localization an urbanistic problem. Secondly, the localized approach of the individual
themes referring to the two sectors mentioned (dwelling and equipment) must
correspond, in a coherent relationship, todbestructionof artifacts that, due to their
localization and structure, are capable of fulfilling each of the needs expressed by the big
city [ifalic added]o.

The pair -c@lhnedaluiczdtoindn represents the ope
which the O6édoppositiond between the O6gener al
and the O6specificb6 instances of architectu
resolved into a Adialectic unityo, already
for every city and territory design operatin.

Through the examination of the theoretical content of certain projects by Le
Corbusier for the cities dflellocourt (1935),La Rochellda Pallice (1945),SantDié
(1945), andViarseille Veyre(1945), Gianugo Polesello defines a desigmpositional
procedure that is operationally clarified i
morphologically designed in relation to motivations internal to the architectural artifact
attributable to the concrete needs of individual urban facts. Simultaneously, due to their

33. Gianugo Polesell o, AiProbl emi di progettazione
Gruppo architettura. Per una ricerca di progettazion@/2nezia: IUAV, 1970), 101.

34 Gianugo Polesell o, iLébabitazione in rapporto
Gruppo architettura. Per una ricerca di progettazion@/8nezia: IUAV, 1971), 1.

35. 1 bid.

36. 1 bid.

37 Gianugo Polesello, Alfroeszwodradd &Arkchdwiedt Hdirl béeds
della grande cittal106.

38 Gianugo Polesello, ATipologia e destinazione di
2-3.

390 See Giusle@pri tSa marbadidiica.tSeritti & progetti: 1929973 ed.
Pasquale Lovero, (Milano: FrancoAngeli, 1978).
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0l ocalizationd, they t afkceutoml otehleatviaolnuet oofdt
problemsdéd relevant to the general functio
meaningofi mac hi ne o

AThe autonomy of the aftRokesklaspecfiecsior of t he
always partial because the presence of the context is a necessary element even for the

6understandingdé of the Mndividual artifact
To this 6dual scaled within architectur al
of thwhicehydas we recall, for Polesello is

as a fAdomi nant Jaarecrdatet the distinct aid compleanentary t y 0
urbanistic and architectural aspects of urban design. On one hand, these pertain to the city
perceived as a system of functional relati
hand, they relate to the accomplished &écon:c

ARThe scal e ©0PRolesallowriteiconpernsissues ahlaralization and,
more generally, the arrangement of human activities in space. Thus, it involves the
relationships between urban and territorial facts and the significance that each of these
assumes based on its position in relation to the position of all others. In this way, the
architecture of the Plan remains defined. [Conversely] The scale of architectural design
pertains to issues of constructiomanternal construction of each artifact or group of
artifacts taken as the subject off a unitar

In the theoretical formulations developed by Gianugo Polesello, a constant
methodological research becomes evident. On one hand, this can be traced to the necessity
for architectural design to hold a role and value in the construction of the city. On the other
hand, it stems from the need*aadesigpeci fy a
method founded on the study of the concrete historical conditions of the existing city.

Polesello highlights a profound theoretical and operational distinction between Le
Corbusi er 6s mod e r nGroszstadtyhileathedfirst idne laiimeto s ei mer 6
replace the historic city and thus positio
second one, what is considered replaceable is not the city itself, but the individual

architectures that constitute it. Indeed,
between the prmdustrial city and thé&roszstadgt it 6s equal ly true th
Polesell o points out, #fAis a o6differentd ar
the city has become differ*nt, but because
The fAb6Nestoriand procedure" formul ated |
structur e oGroszktadl Ackiteksbmok, npeecisélys demonstrates this

possibility of adopting the fAarchitecture

chapters, with the meaning of a system of relationships among distinct architectures that

specify the different ways of existence of specific functions within the urban system.

This is, in other words, the fixed princip
elements are examined and proposed in their autonomy, in a relative independence

40 Gi anugo Polesello, fAL&éabitazione in rapporto

41, Gi anugo Polcagedl’l oc,onfel |c ad ee@tappa aechitgitureo g et t ual e 0
Per una ricerca di progettazione(8enezia: IUAV, 1972), note 2, 3.

42 Gi anugo Polesell o, fAfrtoesrzedraddd &aArlkchdwiedt Brl b
dela grande citta 104.

43, | bi d.
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among *ihremorder to modify and wupdate thenm

needs/themes expressed®in the city and its |
It is through this theoretical and design
pl anniamghibyctureso finds expression. An ap
by maintaining, on one hanadghtrelatibnshpc onst ant p

among the 06gi ven 6*aados tmeothér band by madifyiegthp r 0j ect 0,
choice and construction of t hper ofj e BDSi t uer
requiement¥’associ ated with that urban transf or m:
and the continuous changes in meaning, value, and role of each individual part of it.

According to Polesello, if we consider the problem of urban design as a territorial

i ssue, Iitds possible to view the city as a
unity as a historical construct that contains various forms of territory occupation and
configuration. These represent, for ur ban
transformations carried out by humans in d
formation of parameters for partitioning, for the establishment of a dimensionality of the
territory in continuous and pr®cise relatiol

Il nterpreting the urban structure of the
s i d*nentils considering the territorial urban system as a construction of
heterogeneous, autonomous, and complementary parts. This takes the form of a
Apolycentric systemo in which Asingle citie
Asett | e menmte orlessiutbanized according to land use and the nature of
productive activities and from the entirety of the infrastructure and equipment that, as
Pol esell o states, fAmaterialize the system o°
all the cities consi®ered as a system and t |
The urban planning of the territory is thus conceived as a matter of relationship
between different urban unities and the areas of territory beyond them. This is not based on
an abstract Aisotropyo aiming to dissolve t
directed by the presence or establishment of numerous qualitatively and quantitatively

homogeneous poles. Instead, it involves the
of a territorial configuration which, as Sar
the valid reasons to justify [...] the meani

44, 1bid, 103.

45, Il bi d, 104.

46. Gi anugo Polesello, ALOBabitazione in rapporto a

47. 1 bi d.

48 Gi anugo Pol esell o, ALédarchitettura e | a proge
Gruppo architettura. Per una ricerca di progettazion@/génezia: IUAV, 1969), 80.

49, Ibid, p. 81.

50. Ibid, p. 82.

51. Gi anugo Pol esel | diana tedtoria®iduc®ednanentoSallmo n ™
regione venetaxVl.
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Figure3.Le Cor lbvlledi,e rOr aiwi ngs and Notes Made for
Art so Conf ¢esdenhoigques Tanttl'dssetie mBme du lytisme Hel d i n

Buenos Aires on October 5, 1929
SourceFLC Fondation Le Corbusier, Paris.

In accordance with this conception, the territory becomes enriched with a multiplicity
of Adomi nant motifso, di fferent from those
however, making them also valid as urban phenomena. The relationship between
architectural design and urban planning is established when the archipecjeich of a
building or a part of the city or territo
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intentions of the urban and territorial system envisaged by the Plan. This is the point of

Andi al ecti cal unityo between urban planning
allows an abstract logic to transform into physical structure through the architectural

construction of i ndi vidual Aurban factso t
Omorphol ogical 6 terms to the intentions of
operative categories useful for overcoming

with differences al sd’ttoheaswalmee o6afi scodi v ind
Oheterogeneityd as fipossible formso of exi s
structures that, according t¥ Polesello, tal
The structural and morphol ogical character
these settlement and construction forms consisting of heterogeneous, autonomous, and

compl ementary parts within a complex fApolyc
inside its lagoon represents the most paradigmatic historical example (Figure 4).

According to this representation, the <cit
distinct Aurban unitso to be valued as di st
characters, among which establishing a condition of reciprocity capable of providing

each of them with its own value and simultaneously in relation to that of the other units,

speci fying through the project, to quote Gi
proposed among 0 elervakeatet)sndheiresigulbrity and thel ( o r
Owhol ed of these single elements grouped t o
a 6sy$temdo.

2 Gianugo Polesello, fAiVenezia: neddAs<sihi T edit ocoor d
mensile del Consiglio Nazionale degli Architetti, no. 73 (1992): 11.

53, Ibid.

54. Gi anugo Polesell o, fi Rlotebook FHOreérsity lubmofuary 18, 109
Veni ce, Projects Archi ve, Gi anugo Pol esell o Fund

UNOARCHI TEDHWRROLI CENTRI S Maebqok 103UdiFersity fuav of
Venice, Projects Archive, Gianuglesello Fund).
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Figure 4. Map of the Islands in the Venetlan Lagoon Drawn by Benedetto Bordone in

1528

Source Bendetto Bordonésolario di Benedetto Bordone. Nel qual si ragiona di tutte lisole del mondo, con

li lor nomi antichi & moderni, historie, fauole, & modi del loro viuere, & in qual parte del mare stanno, & in

gual parallelo & clima gi aBooldifenézial584 col o dOéAri stote

To reread today Polesellobs reflections
during the years of th8ruppo Architetturaneans, more generally, to inquire about the
ALegacy of the Modernod and its reflection
that | ook beyond mere reformist fAorthodoxi
instead on a very attentive fAheterodoxyo
alternative view of Modernity. OAnother Mo
its roots, as Giovanni Fabbri states, fin
conflicts as indispen®able conditions of a

The current relevance of these theoretical constructions is therefore to be attributed
to the possibility of proactively considering the heterogeneity and discontinuities
observed, both today and back then, within urban and territorial systems, in order to
build a 6égrammar 6 of architectur al projec
multiplicity to overcome contradictions, but rather of assuming these components as
constitutive principles of a new O6idea of
this, the project is not thought as an ideological conciliation of contradictions, but rather
as a unifying logic through which to sustain conflicts within a unitary construction that
assumes the O0coexistence of di stinctd as
irreducible specificities (Figure 5).

55.  Gi o v a rCario Ayfmanmderle syolte della starid.
566 Massimo Cacci ar i ,GagoRolesele.tAchiatturePlBdd¥s el | 006, i n
ed. Mirko Zardini (Milano, Electa, 1992}13.
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Figure 5Pl ani metric Composition of the Projec:
Lagoon Terminal in San Giulianodo, and Al6
Margher ao, Realized a Design Seminar of t
Composition at the IUAV University of Venice, 19983

Source University luav of Venice, Project Archive, Gianugo Polesello Fund.

Moreover, the construction of a new o6con
originates from those modernist inquiries aimed at grappling with the complexity
of t he new O6functions?©o of t he i ndustri al
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