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Presentation

URBAN SUBSTRATA & CITY REGENERATION
Morphological legacies and design tools

The fifth Isufitaly Conference will focus on the notion of the substratum
in its various aspects.

First, the typological one, as a set of rules inherited from the built
landscape that allow reading and conscious fransformation. We
cannot reduce, of course, the complexity and richness of our ancient
heritage to universal interpretational patterns that classify types and
processes in a kind of faxonomy of the Ancient (that is frue for any built
environment). Instead, the identification of a few common criteria
that allow us to inferpret these phenomena through an architect’s
eyes, tfracing the many outcomes back to the general rationales that
produce them, can prove useful to morphological studies.

Then, the physical shape of the historical layer, which in many
ancient cities has determined the structure of the current seftlements.
Substratum is, from this point of view, the part beneath the current
built landscape that has no longer a function but still contribute to

the form of new fabric. It is the prolific layer that gives rise to multiple
organisms. We could then consider a ‘substratum’ as the composition
of elements that once belonged to a built fabric or architectural
organism. ‘Substratum’ despite having lost both their relationship

of necessity that bound them together (their purpose and original
organicity), and the continuity between the different phases of
change and development, sfill transfer specific characters to the
buildings originated by them.

Finally, the intangible aspect, the heritage of projects, experiences,
and researches that constitute the working legacy on which current
study can be based.

The notion of substratum could be, therefore, more than a specific
issue, a way of seeing the built reality useful to the contemporary
project.

The term not only includes the ideas of rooting and transmission; it also
refers to the means, the tools we can use to reach the essence of the
form, of its universal being. This universality, a quality that the actual
building did not possess, constitutes a fertile abstraction: a reading

as well as a project, how we give a new unity to the multiple and
scattered forms of the remains we have inherited.

Furthermore, another theme, which is complementary fo the substrata
one, is that of urban regeneration. It is a fopic extensively investigated
by urban research which, in this context, could be reconsidered
differently and innovatively.

In continuity with the previous Isufitaly meetings, the theme of the
conference proposes a debate on the topics of the urban form
fransformation at different scales, in the light of our cultural heritage
understood as a design tool.

The conference will take place at Palazzo Mattei di Giove, built on the
ancient remains of the Teatrum Balbi, in one of the Rome areas where
the relationship between the present city and the ancient substratum
is more evident, even in its confradictions (the Porticus Octaviae, the
Teatrum Marcelli, the archaeological area of Largo Argentina).
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Shiraz and Kashan. Substrate and Urban form knots, road and
band of pertinence for the Morphological Analysis

Paolo Carlotti
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Keywords: Substrate, Shiraz, Kashan, Morphology Urban

Abstract

Two doctoral theses, two Iranian cities, have been the subject of research work
target to the renovation project of the building fabric. In one case it was a matter of
understanding if it is how the school building can perform a specializing function in the
building fabric (Strappa G. 2016) , in the other instead focused the attention on the theme of
residential regeneration in the tectonic and compositional tradition.

This paper presents the synthesis of the regressive and stratigraphic reading of the historical
fabric of the two cities. The work refines the concept of “resfructuring road”, focused by
Caniggia, used to read the shape of the city. (Caniggia G., 1984; Carlotti P., 2018).

The applied method is to identify, on digitized aerial photography cartography of
Cadastre, the role and meaning of the forms present in the map; identifying from time to
fime nodes and axes that belong the city to have an organic system of relationships (Sauer
C. O., 1925). Then subtracted from the cadastral draw, it allows fo identify prior substrates
organized with systems and structures linked to other different logics and economies.

The overlapping of different urban layers has made it possible fo highlight relationships
and rules that presided over the different phases of the transformation process of the building
fabric, which today can prove useful for the architectural and urban regeneration project.
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Two doctoral thesis, two towns of the Iran, two historical inhabited centers, Kashan
and Shiraz, located, the first in the mountain plateau on the northwestern border of the
great salt desert (Dasht and Kavir), the other on the last peaks of the Zagros mountain
range, which form a kind of wall on the border between the great Saudi desert and
the steppe desert shared with Afghanistan. Geological shores of the Pangeic continent
where the mountain range extended between Kashan and Shiraz was nothing more
than the compression zone between the mega Eurasia from East Africa which arise it to
a height of 4548 meters above sea level (Mount Zard Kuh). For centuries they have been
the place of a vertical transhumance that from the Shiraz plateaus moved southwards
fowards the coast for a seminomadicity of between two hundred and six hundred km
and that from the highest altitudes of Shiraz (1500 m) and Kashan (1600 m asl.) of the
mountain area called “temperate area or Yaylag”, where they spent the summer,
descended in winter towards the lower and more temperate plateaus called “tropical
valley or Kishlak”.

Places of the estivation, of live under tents, of the Mongolian and Turkmen native
people that from the steppes of continental Europe, in prehistoric times, found in the
Persian highlands characteristics similar to those of the steppes. Peoples who have
always followed the same path to reach the tropical area from the coldest areas of the
Euro Asian steppes, which include the current provinces of Kurdistan, Kermanshah, llam,
Isfahan, Chaharmahal and Bakhtiari, Lorestan, Kohgoliyeh, Fars and Khuzestan.

Kashan and Shiraz have been also the subject of doctoral research aimed at the
morphological analysis of the strongly strafified and originally organized building fabric
made of basic housing units, with courtyard type built (in the case of Kashan), built using
the matter of the place transformed as building element and raised up on the same
place.

This paper anticipates the result of the regressive and stratigraphic reading of the
historical urban fabric of the two cities, carried out using and developing the concept
of “breakthrough street"focused by Caniggia (Caniggia G., 1976; Carlotti P., , and most
recently revisited in the) concept of hypergrid and hyperisolated, which symmetrically
it inserts in the building fabric of historical and contemporary towns (Moudon A., 2019).

The method used was to identify the traces of the residual alignments in the more
ancient residual lines drawn on the digitized aero-photographic cartography (dwg),
which from fime to fime have changed the urban system organization (Sauer C. O.,1925).

The procedure adopted to read the urban fabric, aimed to recognition of the plot
shapes, has been portrayed by a block scheme, theoretical basis of an algorithm which,
through the recognition of shapes (pattern recognition) and of the bands of pertinence
of the roads, that lead the diachronic recognition of the phases of urban transformations.

Road portion designed ex novo or sometimes superimposed on existing road
segments, in turn maftrices of building fabrics characterized by different geometries,
logics and economies. Fundamental elements of the different phases of the building
fabric transformation process which in formal transformation can prove useful for the
architectural and urban regeneration project.

Hypergrid and hyperblock

The fransformation of the city and its urban fabric can take place through substitutions
or adjustments. Substitution fransformations are usually implemented in the building fabric
through breakthrough/ or new additions of hierarchically organized paths.

They are implemented by adjusting, by partial replacements that must adapt to
pre-existing plots and block. These are easily recognizable because they usually have
a building unit inside, built on the orthogonal bands of relevance made with plofs with
very irregular and with larger dimensions and often combined with differently oriented
alignments. This is frue both for historical and for contemporary urban fabrics. Samples of
these operations are those that can similarly be observed in many European cities of the
XIX's; such as that of Rue de Rivoli in Paris or the Gran via in Madrid or at Rome the Corso
Vittorio Emanuele or Viale di Trastevere, but also in the urban fabrics of North American
cities as Boston, for which the practice of replacement and updating of the urban fabric
has often been due to the pragmatics and economic maximization logics (Petfruccioli A.,
Carlotti P., 1998). Routes almost always created to connect urban knots, developed and
designed in the building fabric in previous moments, new streets and urban developments
that responded better to the dominant demands and logic of the moment. In the town
with orthogonal urban fabric, these phenomena are relatively less evident, but they are
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always perfectly recognizable because they tend to organize themselves with orthogonall
arrangements, with wider axes hierarchically organized and characterized by bands of
pertinence composed of larger lot surface and with taller buildings. | have already had
the opportunity to highlight this particular behavior also in Roman fabrics, such as the
one observable along the areas belonging to the breakthrough street of Viale Trastevere
(Carlotti P., 2017).

In the current urban fabric, these replacement operations are known for the fact that
they present irregular situations in the pre-existing fabric and, on the contrary, structures
and hierarchies almost similar to those observable along the matrix paths for the newly
expanded external sections. However, there is an infinite range of variants of these
situations which must therefore be considered from time to time in their precise context.

The practice of *modernizing” the city by replacement and adaptation was a practice
also used in the urban transformation operations carried out in the fifteenth and sixteenth
centuries, where the opening of the new streets required the arrangement of the facades
and the adjustment of whole blocks. An example can be that one can be observed on
the Via Giulia in Rome, or in the axis of San Francesco a Ripa this last created to connect
two important squares in the fabric of the Trastevere separated by an undeveloped
depression that separated these parts of the district (Carlofti P., 2018). In the first section
made by cutting the urban blocks and imposing the topological adaptation of new lofs
and new building types (replacement and recast in line of terraced types) it is possible to
observe the effect of the renovation, while in the second section of the street, performed
on a the partially void area, the drawing of the new rectangular lots, of a larger size, is
organized orthogonally to the route.

Smaller transformations can be observed in several parts of the urban fabric created
even before the centuries preceding the fifteenth century, mostly these are small
adjustments in the building fabric or individual private tfransformation that continue over
fime eveninthe same space. As aside case, they constitute those episodic replacements,
such as the square of the nova church, Piazza Farnese, Piazza della Cancelleria which
with the construction of a special building (Oratorio dei Filippini and the Palazzo della
Cancelleria, have established new urban centralities that has been then linked together
with the construction of Corso Vittorio Emanuele in the 19th century.

Similarly, even the most ancient and apparently linked to chance traces respond to
these logics of convenience and rationality observed in the fabrics described above.
Also these are sometimes due to a sequence of isolated actions which, linked to more
spontaneous involutions of the fabric, have led over time to the formation of concave
or convex paths and to the infiling of the older building fabric. This is the case of the
path in via Monserrato which in its central extension shows a concave trend, due to the
advancement of the facades, probably to integrate the stairwell or the shops previously
added on the street front and which had partially obstructed its wider seat. For example,
in the case of Aleppo (Panerai) is known that, along the colonnaded street of the city,
the progressive and irregular occupation of the space between the columns determined
the concave and convex frend in the urban fabric, that was still possible to observe in the
urban fabric before the war destruction.

Hyper blocks and breakthrough streets in the Kashan urban fabric

The study of the morphology of the central and historical area of the city of Kashan
was carried out within the research activities of the LPA laboratory, and it was aimed at
understanding the meaning and the role of the central places and their connection axes
in the different phases of the transformation process of the town.

Looking at the cadastral cartography of both Kashan and Shiraz, the latest footprints
on the city are immediately evident. The “modernization” was implemented with gutting
operations, whichin factimposed a new grid and new layers in the historic town. However,
the new pattern that overlaps violently on the fabric shows other stratifications, which,
although dictated by the same logic, on the contrary, has been metabolized from each
new addition and mutation.

The hypergrid has produced hyperblocks that can no longer be metabolized with that
substrate that largely constitutes its content. However, this has not erased the form of the
historical aggregate that can still be recognized within this new network that isolates and
divides urban sectors one time organically connected to each other. If anything, the
new axes of the hypergrid force the transformation of the building on the both side of
the road margins and then, increasingly driven by maximization logics, to the inner urban
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fabric of the hyperblock erasing any other residual fraces of the past.

The hypergrid is an idea of a city, which is superimposed on an existing design and
which friggers a fransformation process that in the long run leads to completely reorganize
the urban design.

The thesis assumed and presented in this short essay is based on the belief that
each form of block and lot is the result of choices and / or adaptations to inherited
and achieved structures. For this reason, it is always possible to deduce the previous
phases from this, but only starfing from the last one created, which if removed from the
cadastral design, show the strafification previously made and overall less evident, with its
own centrality and the different connections roads.

The reading of the Kashan building fabric was carried out on an aerial cadastral
map capable of providing the exact shape of the land plot and of its built part. The first
operation was then to recognize, through the almost total iregularity of the lots, the last
imprint superimposed on the town. These are routes created in relatively recent times,
fraced at the expense of the historical base urban fabric, which by evidently cutting
parts of the fabric have designed new and regular blocks composed by plotfs oriented
differently from the larger dimensions and shape trapezoidal

The second operation was instead that, after eliminating the last building substrate, to
analyze the bands of pertinence of the paths, as well as the shapes of the lots distinguishing
them once again by size and regularity of shape.

It was easy to highlight the paths added in relatively recent stages to the edges of a
denser fabric and characterized by particularly irregularly shaped lots.

Morphological analysis and historical documentation

By paying particular attention to the areas pertaining to the evident breakthrough
street of the Kashan fabric and subtracting these from the contemporary cadastral
map, it was possible to isolate and highlight the residual traces of the paths and building
perimeters of an older substratum organized on different alignments and recognizable
by the more or less regularity of the shape of the lot.

The contemporary hypergrid, the last efthe layers added to the overall urban fabric
of Kashan as well as Shiraz, is part of a system of breakthrough street, created in the
recent Palhavi period through the disembowelment of the ancient urban fabric. This is
in order to connect the main knots fo improve the vehicular flow between them. New
connecting axes, in between nodes in the urban organism made up of mosques and
other special buildings of the Islamic city, that have reorganized the historical building
fabric in hyperblocks. However, these have erased part of the historical fabric which
had hitherto been nesting, but which is still partially possible to imagine if in the generall
drawing of the fabric if within the urban fabric we will have been able fo isolate from the
more modern one. Hyperblocks that still retain the signs of a planned or spontaneous
fabric that belongs to other stages of development and that can be highlighted only
by separating the alignments and the different plot shapes of the “matrix” urban design
from that of the new breakthrough street of the hypergrid. By carefully examining this
dense orthogonal mesh, inside the new hyperblock, and by combining this grid with the
bands of pertinence of the several paths, it is possible to get back the evidence, albeit
in a blurred way, what remains of the ancients urban layers that could have been at the
origin of the current form.

Even in the morphological study of Shiraz the traces of the paths that connect the
inner centralities with the urban doors of the inner walls town are evident. As in Kashan,
it was possible to isolate those paths characterized by greater length and that only
occasionally have adhered to the different alignments of the urban fabric. Which cross
and connect urban areas, which in turn show the permanence of alignments, with bands
of pertinence consisting, for the most part, of rather irregular shaped plofts. In a couple of
cases and in coincidence with a general orthogonal warping, concave sections have
been observed. (Caniggia G., 1976, p. 86).

On the other hand, the behavior observed in the areas belonging to some older
streets that specialized in the commercial function is different. In Kashan one of the
most evident is that of the bazaar, close to the original settlement nucleus. The section
characterized by irregular polygons is placed diagonally to the fabric, instead composed
mainly of orthogonal paths and lots along the bands of pertinence (Fig.6). Particle shapes
adapted and superimposed on an evident structure on a building fabric that sfill retains
coordinated alignments both to the north and south of the breakthrough street.
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In the southern stretch of the fabric of the city of Kashan, a restructuring path is
recognizable that connects more external knots and stretched on traces of fabrics sfill
aligned on different manner. While the path that matches the commercial fabric of the
Grand Bazaar coincides, roughly with the alignments of the substratum and recognizable
in the north-eastern sector of the historic center. Both paths recognized through
morphological analysis coincide with the reconstructions made by Kashan historians.

If we do not take into account these different overlaps made in the building fabric, a
whole series of paths and bands of pertinence emerge, portions of the path and blocks
that extend it within the northern area of the historic town, aligned according to the
same orthogonal geometries and which belong o an expansion phase of the town just
outside the original nucleus. (Fig. 8).

Conclusions

The paths of restructuring and the topological variants observable in the cadastral
urban fabric, if investigated through the regressive method, allow us to reconstruct what
Paolo Carafa defines as “the flow of landscapes in transformation” (Carafa P., 2020).
Topological variations of the cadastral units of the Kashan and Shiraz have infilled the
courtyard house (short) areas that existed in the historical fabric of the city and other
time the space of the public way, confirming what the historians of the Iranian city have
hypothesized about the different case studies examined.
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Figure 1-2-3. Iran: Physical morphology and path of frhansumence.
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Figure 4. (right) Kashan: Analysis of urban fabric. Band of pertinence of breakthrough street
built in different fime.

Note the irregular form of the plots;

Figure 5. (left) Kashan: Hypergrid and hyperblock superimposed and alignments of the
ancient phases of development.

Figure 6. Kashan: Morphological analysis of the urban Fabric. The drawing superimposed is
the historical Hypothesis of the first settlements. The behavior of the plots and the alignment
confirm the historical hypothesis

Figure 7-8. Kashan: Morphological analysis of the urban Fabric. The drawing superimposed is
the historical Hypothesis of the different phases of the settlement from IXs to Xls. The behavior
of the plots and the alignment confirm the historical hypothesis organised with two different
alignments at north (light orange) and south (light blue alignment) after the first phase and
the further extension of the Xls phase. (Light orange alignment)
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Figure 9. Shiraz: Morphological analysis and breakthrough street in between different
town wall.
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Hydrographic system in historical city of Shiraz
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