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Conservation of Historical Port Architecture:
Knowledge as a Means to Aid Conservation

By Daniela Pittaluga®, Giacomo Calvi* & Giulia Pellegri’

A research project focused on some historic buildings in the port area of Genoa
tried to answer the following questions: Is it possible to preserve historic buildings,

hand down their memory, make their history understood and at the same time
give them new functions? How far can new living and working requirements be
reconciled with the preservation of historical structures. The project is part of a
broader research plan that has already been underway for some years at the
Department of Architecture and Design (University of Genoa) on the subject of
warehouses serving the port; medieval warehouses that have been transformed
several times in different periods. The article will illustrate the methodology
applied for the virtual reconstruction of the Molo district, its warehouses and in
particular the Magazzino del Sale (Salt Warehouse) located in vico Malatti 13r,

with detailed historical analyses in the archives, accurate surveys and complex
archaeological analyses. The research work began from the only certain
evidence of the presence of the Magazzino del Sale, a document in “Fondo Tipi”
kept at the Genoa State Archives. From this single documentary trace, the research
proceeded backwards, analyzing existing documents on the “Molo” Genoa’s
district, namely the “cabella embulorum” and the “embulorum figuratis”, year
1544; the traces of all other warehouses in the neighbourhood were also
reconstructed. The novelty of this intervention is that, unlike previous examples
which had involved universities, control institutions and public bodies, this time
the main stakeholder is the building ownership. This represents a major novelty:

there are multiple constraints on utilization, but the owner has proved to be
attentive and cooperative, aware of the importance of the building for
understanding a part of the city’s history. This Awareness was present since the
beginning, but it consolidated in the course of this research. From this
understanding a whole series of other possibilities for study and research have
arisen. The reflection we want to bring here is on the need to induce this
awareness in private citizens as well: only in this way will they be open to real
collaboration with the institutions responsible for research and protection. And
this not only for protected assets but also for the non-protected ones as they
constitute a widespread, diffused, sometimes little-known but very characteristic
heritage of most sites around the Mediterranean. This could be the turning point
for their survival.

Introduction

Can knowledge play a positive role in heritage conservation? For years there
have been discussions about the need for the preservation of memories of the past
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and how good knowledge of this heritage can increase the real chances of
preservation.' In this strand of research, a particular aspect is the direct knowledge
of materials, their traces of workmanship and specific laying characteristics. The
contribution shows the results of a scientific research carried out at the Department
of Architecture and Design of the University of Genoa (Italy) between 2013 and
2020, the subjects are tools and methods of Knowledge and Conservation of
Historical Architecture, the application was the architecture of historical centers
and in particular the Genoese one; this research received specific funding by the
University of Genoa? (“Archaeology of architecture and the restoration site”- PRA
2013, “The archaeology of architecture in the restoration site” - PRA 2016,
“Conservation and restoration: analysis methods and monitoring strategies” - PRA
2018,* “Conservation and restoration: analysis methods and strategies for the
maintenance of material and immaterial heritage” - PRA 2019, “Conservation and
restoration: strategies for a quality project” - PRA 2020).°

The article presents the results of the research carried out on a specific part of
the historic center, the one in close contact with the port.® In this area, in fact, in
addition to the usual reading difficulties typical of the analysis of historical
structures, there are those related to the study of architectural artefacts linked to
specific functions serving the port’ (Figure 1).

1. See in this regard, for example, the Proceedings of the Conferences “Science and Cultural
Heritage” from 1985 to the present, ed. Arcadia Ricerche, Venezia, the publications of the EAAE
(European Association for Architectural Education), Transactions on Architectural Education nos.
52, 64, 65, 66, 67, the publications “RICerca REStauro,” ed. Quasar, Rome 2017, 2020, 2023.

2. University Research Project PRA.

3. In collaboration with Department of Geography, Prehistory and Archaeology Universidad
del Pais Vasco, Spain.

4. In collaboration with CISAPSI (Coordinamento Intercomunale Studi ¢ Analisi del Patrimonio
Storico della Svizzera Italiana).

5. The scientific head of this research is Daniela Pittaluga.

6. Although we conducted the research together, paragraphs “Introduction”, “Methodology
followed in the case study research: the conservation of Genoa's commercial district, a 'warehouse
district' serving the port” (pp. 3-4) , “Results” (pp. 15-31), “Conclusions” were written by Daniela
Pittaluga, paragraphs “Results” were written also by Giacomo Calvi, paragraphs “Advanced Digital
Survey for the Conservation and Re-functionalization of Historic Buildings” (pp. 4-14 ) were
written by Giulia Pellegri. Photos and drawings, where not specified are by Giacomo Calvi.

7. Some particular aspects regarding the specificity of the constructions serving the Port, their
characteristics, the possibility/difficulty of knowledge and the possibility/difficulty of preservation
had already been addressed in 2017 at the ripam?7 conference held in Genoa. The outcomes of this
study are published in D. Pittaluga, and F. Fratini (Eds.), Conservation et mise en valeur du patrimoine
architectural et paysagé des sites cotiers méditerranéens/Conservation and promotion of architectural
and landscape heritage of the Mediterranean coastal sites (Milano: Franco Angeli, 2019).
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Figure 1. Genoa's Old Port. The Molo Peninsula is on the Right
Source: pixabays 2024.

Methodology Followed in the Case Study Research: The Conservation of
Genoa's Commercial District, a "Warehouse District' Serving the Port

In recent years, various researches have been conducted on the possibilities of
recognising historical traces and preserving them;® a good knowledge, in fact, makes
it possible to establish the most suitable methods for a conservative restoration of
buildings. This research aims to identify tools and methods of ‘reading’ for an in-
depth knowledge of the built environment in a particular setting: that of not only
residential but also productive structures serving the port. This in itself is a

8. A. Boato, L archeologia in architettura. Misurazioni, stratigrafie, datazioni, restauro (Venezia:
Marsilio 2008); A. Boato, S. Lagomarsino, and D. Pittaluga, “Masonry vaults in Genoa: from Historical
and archaeological analyses to scientific interpretation of the rules for their construction,” in S.
Huerta (Ed.), Proc. International Congress on Construction History, Madrid, 20-24/1/2003, vol. 1
(Madrid: Instituto Juan de Herrera, 391-403); A. Boato, and D. Pittaluga, “Un impegnativo intervento
seicentesco di sottomurazione nel monastero di Santa Maria delle Grazie a Genova,” in Archeologia
dell’architettura no.VII (2003): 99-134; C. Calderini, A. Canziani, S. Lagomarsino, and D. Pittaluga,
“Structural framework evolution from XVIIth to XXth century in Genoa Republic’s Shipyard
Architecture archaeology investigates the layers of the structure,” in The second International
Congress on Construction History (Cambridge 29/3-2/4/2006), 473-491; D. Pittaluga, Questioni di
archeologia dell architettura e restauro (Genova: ECIG, 2009); F. S. Musso, Archeologia, Restauro,
Riutilizzazione in Atti del XII Convegno Scienza e Beni Culturali, Bressanone (Padova: Arcadia
Ricerche ed., 1997), 11-20; Musso, “Un restauro che “non cancella”,” in Recuperare [’edilizia n0.26
(2002): 58-67; Musso, “““Construction history” and “Construction of histories”. University education
and the future of construction history,” in Santiago Huerta (Ed.) Construction history vol. 111, 1509-
1517, Proceedings of the First International Congress on Construction History (Madrid: Instituto
Juan Herrera, Escuela Tecnica Superior, 2003).
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challenge. A further opportunity to make progress in the decoding of material
traces is linked to the need in this context to move from the architectural scale to
the urban scale and vice versa. This research aims to identify tools and methods of
“reading” in order to have an in-depth knowledge of the built environment. This is
the methodology followed: a first phase of investigation of indirect sources
(bibliographic sources, published and unpublished, archive documents, graphic
representations, videos and interviews...), a second phase of data collection from
direct sources (tools of architectural archaeology) and a third phase of cross-
referencing the data deduced from phase 1 and phase 2 and critical reflection both
in relation to the knowledge and analysis tools, and in relation to the impact of
knowledge as a concrete aid for a more conscious conservation.

The “Ex Magazzino del Sale” building has been chosen as a case study; most
of its structure is preserved, and also the wooden roofing (trellis structure) is
substantially the original one, it is an expression of traditional local building
techniques. The difficulty in accessing and directly inspecting the roof structure,
and at the same time the need for constant monitoring for its preservation required
a special methodological effort: for this purpose, an analysis procedure was
identified that makes use of multiple sources and multiple tools. Perhaps this
aspect, in addition to the characterization and technological specificity of this roof,
is one of the most interesting elements as it lends itself to being adopted in other
similar contexts.

Advanced Digital Survey for the Conservation and Re-functionalization of
Historic Buildings

The conservation and repurposing of historic buildings see digital surveying
as one of the most advanced and innovative techniques for improving the
understanding, documentation and management of historic buildings, as in the
case study of the Magazzino del Sale in the Molo district of Genoa.

The integrated survey (laser scanner and photogrammetry) allows us to obtain
a detailed and precise three-dimensional representation by collecting detailed data
on the structure and dimensions of the building and identifying structural and formal
anomalies that are difficult to see with the naked eye. Thanks to photogrammetry,
moreover, the focus is on colour data and surface finishes as a premise for further
and in-depth stratigraphic analyses.

Digital survey techniques allow the development of applications in the fields of
knowledge, conservation and design, such as documentation and archiving, structural
analysis and diagnostics, and the design of restoration and re-functionalization
interventions’ (Figure 2).

9. G. Pellegri, Cross-knowledge approach: language, methods and techniques (Roma: Gangemi
Editore International, 2019), 997-1006.
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Figure 2. In the Survey, Two Complexities are generated: The “First Complexity”

Related to the Critical Selection in the Monitoring of the Constituent Processes of
the Architecture, with the Relative Acquisition of Data with Consequent Implementation,
Storage and Possible Connections. The “Second Complexity” Related to Restitution,
Communication, “Rendering”, from the Most Traditional Forms to the Most Advanced

Ones such as “Metaphors of Access to Cultural Information !’
Source: Flowchart by Giulia Pellegri and Sara Eriche. !!

Documentation and Memory

The detailed and precise documentation, which is essential for the preservation
of the historical memory of buildings, is converted into digital models, real
permanent archives that allow the preservation and virtual reconstruction of the
building even in the event of future changes. The analysis of survey data allows
you to study and understand the structural and formal evolution of buildings.

The Permanent Digital Archive provides a faithful and detailed representation
of a building’s state, which can be preserved and accessed over time. This ensures
that the historical memory of the building remains intact and accessible for

10. G. Pellegri, and S. Eriche, Representation as a Narration of the City Methodological
Project Proposal (Athens: Athens Institute for Education & Research, 2022), 61-77.

11. Graphic processing through workflow was a key aspect of Sara Eriche's PhD research in
Architecture, conducted at the Department of Architecture and Design at the University of Genoa.
Her doctoral work, completed within the Doctoral School in Architecture and Design (XXXII Cycle,
2017-2020), was titled Advanced Representation in Mixed Reality: Critical/Analytical Considerations
and Application Experiments. The research was supervised by Prof. Giulia Pellegri.
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research and educational purposes, even in the event of modifications, damage or
partial destruction.

Original Virtual Reconstruction supports informed decisions during the
restoration process, particularly in emergencies or following significant changes to
the building.

Lastly, digital models play a crucial role in the Preservation of Historical
Records. The integrated application of detailed visual support and traditional
documentary sources helps to reconstruct and understand the evolution of a
building over time, while also offering a broader look at the historical and cultural
dynamics that influenced its architecture.

The first fundamental aspect of this process is the Chronological Reconstruction
of the transformations of the building. The digital models created can be periodically
updated and compared with others from different eras by reconstructing the
chronology of the various phases of the building's life, highlighting the key moments
of construction, renovation and deterioration, thanks to a detailed and stratified
overview of the different transformations.

In addition, the Analysis of structural changes makes it possible to identify
and study the specific changes that the building has undergone such as, for example,
the addition of new architectural elements, the replacement or change of the materials
used, or the adoption of new construction techniques. These analyses allow a more
complete understanding of the design choices and the conditions that have guided
their transformations. By analyzing these aspects, it is possible to obtain a broader
and more integrated understanding of the historical context in which the
building was designed and modified, illuminating crucial aspects of the cultural
and social history of the time!? (Figure 3).

12. G. Pellegri, Sistemi infografici di Rappresentazione dell’Architettura e dell’Ambiente.
Un’esperienza didattica (Genova: Coedit, 2009).

348



Athens Journal of Architecture October 2025

,%d.,

1. Raffronto storico vista Sud

2. Raffronto storico vista Qvest 3. Raffronto storico vista Nord

Genoa: San Marco pier
urban survey - studies on historical-urban planning evolution

| Thematic 3D maps and urban sections

Sezioni longitudinali Sezione A-A' Piazza Cavour

Sezione B-B' Via del molo

Sezlone C-C' Mura del molo - Forta Siberla

Figure 3. Chronological-structural and Visual-perceptual Analysis of the San Marco
Pier. Urban Survey Aimed at Studying Historical-Urban Evolution: Thematic Maps

and Transversal and Longitudinal Sections

Source: Urban survey. "Representation of Environment and Territory” in the Bachelor's Degree in
Civil and Environmental Engineering, Polytechnic School of the University of Genoa, taught by
Professor Giulia Pellegri.

Structural Analysis and Diagnostics

Advanced architectural surveying significantly improves the ability to identify
and analyze structural damage, while offering critical tools for continuous monitoring
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and preventive conservation. Techniques such as 3D laser scanning and photogrammetry
provide highly accurate data, allowing the detection of small changes in a building's
structure that can go unnoticed through traditional methods.!® In addition, these
technologies facilitate the creation of digital models that serve as detailed records,
which can be used for continuous monitoring over time. Such models allow
environmentalists to monitor deterioration or structural changes, allowing for timely
and informed interventions to prevent further damage.'* Through these methods,
the conservation process becomes more proactive, shifting from reactive repairs to
preventive measures that ensure the long-term preservation of cultural heritage. !>

With the precision of 3D models and point clouds, you can spot deformations,
cracks, and other damage that may be missed by traditional visual observation.
Deformation and damage are detected by observed changes in the point cloud,
displacements or distortions in the geometry of the building, offering valuable
clues to potential structural problems that require timely intervention. This level of
detail allows for a more accurate diagnosis of the physical condition of the building,
improving the ability to intervene.

The ability to monitor conditions over time and simulate structural behaviour
allows you to assess the stability and safety of the building, facilitating the planning
and execution of restoration and maintenance interventions. By using these advanced
techniques, it is possible to preserve and protect architectural heritage in an
informed and scientific way.

At the same time, survey techniques allow an analysis of structural anomalies.
Using the data collected, detailed maps can be created that highlight anomalies
compared to the expected models, such as defects in materials, malformations or
damage resulting from external events, such as earthquakes or floods. Thanks to
the use of advanced analysis software, these anomalies can be visualized in detail,
allowing you to determine their severity and plan the necessary corrective actions.

This process of analysis contributes to a greater understanding of structural
issues and the identification of underlying causes, which is essential for the design
of restoration or consolidation interventions. An additional benefit of surveying
techniques is the monitoring of changes over time.

Through the periodic survey of the building, it is possible to trace the evolution
of its structural conditions, identifying deterioration trends at an early stage. This is
particularly relevant for buildings that show signs of instability or are located in
areas with high risks, such as seismic or flood-prone zones. The comparison
between models acquired at different times allows you to observe how and where
the building is changing, facilitating the planning of preventive and targeted
interventions.

Architectural surveying includes the accurate recording of the geometry of the
building and construction elements, including the relationships with adjacent
buildings. The stereometric description of the building involves the identification

13. S. Brusaporci, L. De Luca, and S. Pinna, Digital Technologies for the Conservation of Cultural
Heritage (Springer, 2019).

14. M. Benedetti, et al. Integrated Techniques for Cultural Heritage Conservation (Elsevier, 2021).

15. Through these methods, the conservation process becomes more proactive, shifting from
reactive repairs to preventive measures that ensure the long-term preservation of cultural heritage.
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of the planimetric and altimetric characteristics of the constituent elements, including:
thickness and profile of the vaults, type and deformations of floors and roofs, structural
type of the stairs, as well as the location of niches, cavities, closed openings (specifying
the closing method), flues, including foreign elements and type of foundations.

ABACO DEI MECCANISMI DI COLLASSO DEI PALAZZ

LLECAPFELLE

WECEANISIN DX TAELI NELLE CAPPELLE 24 UOLTE DELLE CapPELLE

Figure 4. Abacus of the Collapse Mechanisms of Buildings and Churches. Cards

from the Ministry for Cultural Heritage and Activities Aimed at Acquiring a Systematic

Knowledge of Italian Cultural Heritage
Source: Modello A-DC PCM-DPC-MIBAC 2006. ¢

These survey and documentation operations are consolidated principles in the
disciplinary field of architectural survey and technical drawing, where the

16. D.P.C.M February 23, 2006 (Official Gazette 7.3.2006, N.55) Approval of models for the
detection of damage, following calamitous events, to assets belonging to cultural heritage. Annex A of
the Directive of the President of the Council of Ministers 9 February 2011 Assessment and reduction
of the seismic risk of cultural heritage with reference to Technical standards for constructions referred
to in D.M. 14/01/2008. (Published in the Official Gazette No. 47 of 02/26/2011 - Ordinary Suppl. No. 54).
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precision and completeness of geometric information are considered indispensable
for the correct understanding and conservation of buildings.

The representation of the results of the survey will be carried out through plans,
elevations and sections beyond and with detailed construction details to identify the
resistant structural scheme.

Based on the Italian ministerial guidelines for the detection of damage and this
proactive approach, it is crucial for the long-term preservation of buildings, allowing
action to be taken before damage becomes irreversible. The information acquired
must be organized and returned according to the provisions of the monitoring program
of the state of conservation of the protected architectural heritage (Annex A), drawn
up through forms by the Ministry of Cultural Heritage and Activities and aimed at
acquiring a systematic knowledge of the Italian cultural heritage!” (Figure 4).

Design and Planning

The design and planning of interventions on historic buildings through the
creation and consultation of detailed digital models involves restoration and adaptation
interventions with unprecedented precision. The use of three-dimensional simulations
is now a well-established practice in cultural heritage conservation, as it allows for
greater precision, minimizing the impact of changes and ensuring that interventions
are respectful of the historical integrity of the building.'®

This informed, data-driven approach helps to preserve and enhance the
architectural heritage while respecting its historical integrity and improving the
overall functionality of the building. In this context, architectural surveying plays a
crucial role in two main areas: the design of interventions and the simulation and
planning of the integration of new functions through various advantages.

For the design of interventions on historic buildings, we refer to: Detailed
Visualization which helps to identify the areas that need interventions and to
design solutions that respect the historical characteristics of the building; Informed
Design: simulate different design options and evaluates how each proposal affects
the building as a whole. This data-driven approach reduces the risk of errors and
ensures that the proposed changes are compatible with structural and historical
needs; Integration of New Elements: facilitate the integration of new architectural
or structural elements with existing ones by overlaying new designs on existing
models to assess how new elements integrate into existing architecture, ensuring
that new additions do not compromise the historical integrity of the building and
the Interaction Analysis between the different components of the building and the
proposed modifications. For example, it is possible to evaluate how a new intervention
could affect ventilation, lighting or load distribution.

17. G. Pellegri, Advanced survey applied to the territory and to building structures in risk areas
(Genova: GUP Genova University Press, 2021), 149.

18. F. M. Mazzolani, Structural Conservation of Historic Buildings: A 3D Approach to Restoration
and Preservation (Elsevier, 2017).
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Also in the design field, simulations based on 3D models are essential for
effective planning and the integration of new functions without compromising the
historical integrity of the building. '

By analyzing these models, architects and conservators can assess how new
interventions will affect the building’s aesthetic and structural integrity before any
physical work begins.?’ Moreover, 3D simulations allow for meticulous planning
of interventions by visualizing the exact placement of new features, such as
additions or alterations, within the existing structure. This ensures that any changes
made align with the building’s historical character and do not disrupt key architectural
elements.?! For example, by simulating different materials or design options, planners
can evaluate how well new features integrate with the existing fabric of the building,
ensuring a harmonious blend between old and new.?? These tools also support
decision-making processes by offering a platform for testing various scenarios, which
can identify potential conflicts, structural weaknesses, or aesthetic clashes before
they become issues on-site. As a result, 3D simulations not only enhance the accuracy
of the planning phase but also help maintain the building’s integrity, ensuring that any
alterations are sensitive to the heritage value of the architecture.?’

Here are some key aspects: Impact simulations that allow for predicting how
structural or architectural changes will affect the building. For example, you can
simulate the additional load of new floors or structures and observe how these
changes will impact the stability and behavior of the building over time; Planning
of Interventions through simulations on digital models used to plan the work
phases, coordinate activities and optimize the use of resources. This approach
minimizes downtime and reduces the risk of unexpected damage during the
restoration process; Evaluation of New Functions and Optimization of Solutions,
testing and optimizing design solutions before their physical implementation.
Simulations help to assess the impact of changes on the design and functionality of
the building. For example, if you intend to transform an old warehouse into an
exhibition space, simulations can show how the layout and new installations will
affect the use of the environment and the visitor experience.

Education and Outreach

Advanced architectural surveying not only serves for design and conservation
but also plays a crucial role in education and awareness about cultural heritage.
Digital models and virtual reconstructions offer new opportunities to engage and
inform students, researchers and users through: Educational Materials that allow

19. P. Clini, and R. Quattrini, Le panoramiche sferiche per il rilievo e la comunicazione dell’
architettura, un nuovo approccio alla realta virtuale speditiva (Roma: Gangemi Editore, 2011).

20. A. Khan, and J. Trinder, Advances in 3D Modeling and Simulation for Heritage Conservation
(Springer, 2016).

21. A. D'Angelo, et al., Heritage and Architecture: Advanced Methods in Digital Preservation
(Elsevier, 2017).

22. M. Rizzo, and F. Pallottino, Digital Approaches to Cultural Heritage: Integration and
Conservation (Wiley, 2020).

23. T. Pastore, et al., 3D Simulation for Cultural Heritage Management and Conservation
(Routledge, 2019).
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for a detailed exploration of the structural and stylistic features of historic buildings.
This approach provides a deeper understanding of architectural complexity, offering
detailed visualizations of construction techniques and decorative styles used across
different historical periods.

These data enable the Study of Complex Details by zooming and rotating 3D
models to examine architectural and structural details that would be difficult to
observe on-site such as ornaments, structural joints, and materials used. This enhances
to understanding of historical construction techniques by using interactive tools that
allow for virtual exploration of buildings and interaction with the information
contained in the models. This immersive approach facilitates learning and stimulates
interest in cultural heritage. Simulations of interventions and virtual structural analyses
provide practical insight into the challenges and solutions related to architectural
heritage.?*

As far as sharing and protecting cultural heritage is concerned, technologies such
as augmented reality (AR) and virtual reality (VR) can be used to create immersive
experiences that allow visitors to “enter” historic buildings and explore spaces
reconstructed in 3D. This type of experience offers a deeper connection with cultural
heritage and allows you to better understand its value and historical and architectural
context. An innovative type of dynamic representation is the holographic technique,
showing how they have changed over time through animations and virtual
reconstructions (Figure 5).

et e O N ‘ “ ; & / Ry
Figure 5. Three-dimensional Study of the San Marco Pier with Identification of
Volumetric-Spatial and Chromatic Relationships of the Building Fabric. This Type
of Representation Forms the Basis for Subsequent Applications of Dynamic,

Holographic, and Immersive Visualization of Cultural Heritage

Source: Graphic work produced during "Representation of Environment and Territory” in the
Bachelor's Degree in Civil and Environmental Engineering, Polytechnic School of the University of
Genoa, taught by Professor Giulia Pellegri.

S -

24. G. Pellegri, and F. Salvetti, Advanced Representation for preservation and communication
of cultural heritage (Roma: Gangemi International Ed., 2020).
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Research and Innovation

Advanced architectural surveying stimulates research and innovation in various
fields, contributing to the development of new conservation methods thanks to the
ability to collect and analyze detailed data allowing to test and develop more effective
approaches for restoration and conservation while emerging technologies continuously
improve analysis and documentation methodologies.

Different areas of application can be mentioned: the development of new
conservation techniques, the analysis of immediately visible deterioration, testing
materials, and restoration techniques virtually simulating the impact of proposed
interventions before their physical application, reducing the risk of errors. All of this
supports the development of data-driven maintenance protocols, which can be used to
continuously monitor the status of the building and plan preventive interventions.
Digital models allow you to take a preventive and predictive approach to restoration.

By analyzing current conditions and simulating future scenarios, it is possible
to plan interventions before problems become serious, minimizing the risk of
irreversible damage and optimizing the resources allocated to conservation, also
by integrating sensors and dynamic monitoring technologies with digital models to
obtain real-time data on structural conditions, improving the ability to intervene
promptly in the event of changes or deterioration.

In summary, innovation in Survey Tools such as high-resolution laser scanning
and advanced photogrammetry also thanks to the use of drones and environmental
sensors, improves the quality and precision of the data collected, obtaining a more
complete and accurate view of the state of historic buildings. New techniques and
analytical approaches improve the ability to document and understand the complexities
of historic buildings: New modelling methodologies, such as cloud-based modelling
and parametric modelling, allow large amounts of data to be managed and analyzed
efficiently, facilitating the documentation and planning of interventions and the
ability to create new technologies which, with the use of advanced software for
simulation and predictive analysis, makes it possible to anticipate the effects of
changes and restorations on historic buildings. This proactive approach in synergy
between different disciplines, improves the ability to make informed decisions to
optimize the results of interventions and promote the development of new
methodologies and innovative approaches for the conservation and restoration of
architectural heritage.

In the context of ongoing research, advanced and integrated data acquisition
techniques contribute significantly to the generation of knowledge in the historical
and architectural fields. Through precise documentation, detailed structural analysis,
informed planning, education, and research stimulation, these techniques offer a
wide range of benefits. By using digital surveying, it is possible not only to
preserve and better understand historic buildings but also to incentivize and control
methods and protocols for the conservation and enhancement of cultural heritage.
These integrated processes enable:

No fragmentation: The integrated survey eliminates the fragmentation of
operational practices.
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Acquisition of diversified data in a single database.

Facilitation of data cataloguing and usage: It facilitates the cataloguing and
use of data thanks to a cohesive network supported by programs like HBIM.
Understanding historical measurement techniques: High-resolution digital
models help understand historically acquired measurement techniques.
Enrichment of cultural competencies

Promotion of social inclusion: through new practices for accessing cultural
services such as augmented reality/mixed reality and virtual 3D tours.?

Results

The area of the ancient port of Genoa, its wharves and warehouses constitute a
particularly stimulating heritage from several points of view. This area is indeed
interesting for its complex history, for the abundance of written sources and for the
great quantity and quality of archaeological and archacometric data available. The
port, and everything connected to it, has been a major asset for Genoa since the
Middle Ages. This awareness has also led over time to investments and experiments
in all historical periods, from the medieval to the contemporary period. The best, most
innovative materials were used here; the most daring solutions were experimented
here.?® The Molo and Ripa districts have been the hub of Genoese trade and economy
since the Middle Ages: the construction of the Molo district took place at the same
time as the first pier was built and the Ripa was created. Since then, the municipal
consuls understood the vocation of this strip of land as an ideal place to host all those
types of workmanship that dealt with the construction, maintenance and launching of
boats and in general anything that had to do with maritime trade and shipping. The
planned intervention at the time wanted to give a precise urban identity to this
district with the re-organization of the Ripa, the creation of the Darsena and later
the Arsenal;?’ this created a kind of protected area on the Genoese waterfront.

25. G. Pellegri, and M. Castaldi, Surveying as a Sustainable Critical Tool for Cultural Heritage
(Springer, 2024).

26. In the port, for example, water-resistant mortars were experimented for the first time in the 17th
century with the use of pozzolan mixed with air lime. Cfr. A. Boato, and T. Mannoni, “Materiali e
tecniche nella Genova portuale: i calcestruzzi alla pozzolana dell’eta moderna alla rivoluzione industrial,”
in G. Biscontin, D. Mietto (Eds.), Calcestruzzi antichi e moderni: storia, cultura e tecnologia,
Proceedings of the IX Conference “Scienza e Beni Culturali”, Bressanone 6-9/7/1993 (Padova, Italy: ed.
libreria Progetto, 1993), 11-20; T. Mannoni, I/ fantasma della Ripa: archeo-dramma in tre atti e un finale
(Genova: Sagep, 1994); T. Mannoni, “Quando il mare diventa una grande via di comunicazione,” in D.
Puncuh (Ed.) Storia della cultura ligure, vol. XLIV (CXVIII), 69-97.

27. For constructions, repairs boats studies and research have been carried out by the writer with
analyses of high archacology; see in this regard A. Canziani, D. Pittaluga, and T. Mannoni, Dati storico-
archeologici dell’arsenale di Genova. Dal sottosuolo all elevato (Bari: Edipuglia, 2010), 163-184;
Calderini, Canziani, Lagomarsino, and Pittaluga, “Structural framework evolution from the 17th to 20®
century in the Genoa Republic’s shipyard,” 2006, 473-492; A. Canziani, and D. Pittaluga, “Analisi
storico-archeologico del Quartiere Galata a Genova,” in Notiziario di Archeologia medieval (Ed.)
All’'Insegna del Giglio (Firenze, no.77), 10-13; A. Canziani, and D. Pittaluga “L’arsenale seicentesco
della Repubblica genovese. L’impianto e le prime trasformazioni,” in Archeologia dell’Architettura (Ed.)
All’Insegna del Giglio (Firenze, vol. 10): 125-151.
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The Commercial District of Genoa: A “Warehouse District” Serving the Port
- An Analysis from Indirect Sources

Between the 11th and 12th centuries, the political and economic rise of Genoa
took place, and the urban area began to interconnect with the port area; the reasons
for this expansion of trade are not entirely defined. Some sources speak of a silver
trade with North Africa that yielded huge profits, much more than salt or other
precious goods;® however, this hypothesis does not seem to be sufficient to justify
the increase in port trade, also due to the fact that Genoa did not possess silver in
its own lands and had to go to Sardinia to get it. Certainly the political-ecclesiastical
structure of the city at the beginning of the 13th century and the far-sightedness in
the economic organization of the goods and the port meant that the port revenue
went up. In fact, the port organization of this century was already established, with
a dedicated magistracy - the “Salvatori del Porto e del Molo” - and already in 1134
we have news of taxes on anchorage in the port, of dwellings on the Ripa and in
the Molo district; in 1150, the wharf in front of St Mark's church is described as a
regular landing and embarkation place. There are also reports of duties on salt
trade that ships from Sardinia had to pay.

As early as 1281, Genoa had a warehouse for storing grain located in the
historic center, behind the port. In 1290 the first wharf on the Molo Vecchio (Old
Pier) was completed, increasing the landing space available to vessels; at the same
time, the network of sales outlets and goods storage systems also increased, and
began to become more and more capillary and extensive around the entire harbour.
All products arriving in the port would find their first filter of control and weight at
Ripa and Arsenal, and then later move on to the "stationes", temporary storage
facilities.?’

In 1314 there are reports of a second warehouse for storing legumes built opposite
the Ripa. Towards the end of the 14th century, estates for the storage of goods began
to be sold at the Molo. While records are fragmentary throughout the century, it is
possible to reconstruct the layout of warehouses in the Molo and Mandraccio
districts from the 15th century onwards. In 1496, Genoa, which had taken no
particular interest in overseas conquests, obtained a monopoly on the salt trade.

However, until the end of the 16th century, the Molo area appeared as a
working-class neighborhood, consisting of modest houses with a medieval layout,
in contrast to the other neighborhoods of Genoa, which had undergone a strong
urban and architectural renewal in those very years. In fact in the 16th century, with
Andrea Doria, the Republic experienced its heyday, but in 1531 a severe famine
struck Genoa, inflicting heavy economic shocks on local trade and merchant
activities, and from the 17th century the navy also began to suffer the effects of
many years of war.

28. S. Epstein, Genoa and Genoese, 958-1528 (North Carolina: North Carolina University Press,
1966), 134.

29. F. Podesta, 1l Porto di Genova, dalle origini fino alla caduta della Repubblica di Genova
1797 (Genova, E. Spiotti, 1913), 195-197.

30. G. Felloni, “Popolazione e case a Genova nel 1531-35,” in Atti della Societa ligure di storia
patria, Genova, 1964, Volume LXXVIII (n.s. , IV), ora ripubblicato in Scritti di Storia economica
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In order to boost commerce, in 1623 the port of Genoa was declared a free
port for all goods and not only for wheat; this provision had the first concrete
effect that the vessels trading there could enjoy customs duty relief. This operation
- which primarily served to strengthen trade with Holland and northern European
countries, where Genoa exported silks and fine wools and imported cod and
cereals - lasted until the end of the Republic, considerably increasing the profits of
Genoese merchants and the city as a whole.?!

Throughout the 17th century, the public administration's interest in the district
concerned the management part of the distribution. Between the end of the 17th
century and the middle of the 18th century, Genoa was subjected to numerous
attacks by the fleets of the main European powers: first with the famous bombardment
in 1684 by the French, to whom it ceded Corsica in 1767; then, less than a century
later, in 1748 the English attacked and blockaded the port. Following the French
Revolution of 1789, the situation did not seem to change, and although the city
maintained the pace of its trade, with the advent of the Industrial Revolution, the
value of exported goods - silks, velvets, rice, jams, lemons, oil - fell
dramatically.>?

While in the 17th century there was an overcrowding of buildings throughout
the district that would come to a halt at the end of the following century, there was
also a notable development of a new specialised commercial structure that would
be found permanently throughout the 18th century and beyond, namely the Magazzino.
The Magazzini del Sale reached 30 units in 1660, to which four larger ones were
added during the 18th century. At the dawn of the 19th century, the face of the Old
Port changed radically: the first factories were built, the first grain silos were
constructed, and the type of goods traded also changed completely. Coal, wood and
cotton became the most imported products, the driving force of 19th century industry;
the warehouses in the port structure, including those at the Pier, were thus readjusted
to accommodate the new goods. On 19 December 1898, construction began on the
Molo Vecchio (Old Pier) of the Magazzini del Cotone (Cotton Warehouses), to be
completed in 1901; the new structure was equipped with 7 electric wall cranes, 12
shore cranes positioned on rails, and 7 goods lifts for internal use.>*

Following the creation of the Port’s Autonomous Consortium in 1903, we can
see the extent to which during the course of the century, and coinciding with the
two World Wars, all production and trade were transferred to the west of the city,
leaving the Old Port in a state of progressive disuse and abandonment, a condition
that would continue until the 1970s.3*

Beginning in the late 1980s, the municipal administration put in place a plan
for the redevelopment of the old port area: in this context, the old industrial
artefacts on the Molo are the subject of redevelopment work that has provided for

(Genova, 1998), Volume II, 307-310.

31. G. Jaja, Il porto di Genova (Roma: Anonima Romana Editoriale, 1936), 197-199; see also
F. Varaldo Grottin (Ed.), Archeologia del commercio. Porti antichi (Genova: Sagep, 1996).

32. F. Podesta, 1l Porto di Genova, dalle origini fino alla caduta della Repubblica di Genova
1797 (Genova: E. Spiotti, 1913), 589-591.

33. E. Poleggi, and P. Cevini, Genova (Genova: G. Laterza e figli, 1981), 197.

34. Idem, 207-209.
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new uses. The Abbondanza warehouses in Via del Molo are partially reconverted
to periodically host the Science Festival and as a branch office of the Faculty of
Languages. Similarly, the Salt warehouses in Via Bottai are destined for new
residences. The reconversion of the ex-Magazzini del Cotone by architect Renzo
Piano takes on great significance in this sense. The renovation work was completed
in 1992 on the occasion of the Columbus celebrations with the sole purpose of
exhibition.

Despite the numerous urban restoration projects completed in recent decades
in this part of the city's ancient fabric, other significant architectural emergencies -
former grain warehouses and the salt warechouse in vico Malatti - need to be
returned to new, sustainable functions at the service of the community.

In the Genoa State Archives, in the “Tipi” fund, the Tabula EMBOLORUM
FIGURATIS (Figure 6) a valuable document concerning the Molo district was found.
This table represents the real estate in the Molo, dates back to 1550 but depicts a
situation from at least several decades earlier. From this table it was possible to obtain
fairly detailed information on 18 Magazzini del Sale (salt warehouses) at the Molo and
a planimetric representation and section of these is provided. From this data,
however, it is difficult to understand what the structures of these warehouses were
like, and many of them have also undergone profound transformations over time.
In the terraticorum sive embolorum referred to from the year 1444 but compiled in
1544, we find listed 7 warehouses of wheat, wool and salt on the Molo peninsula, a
salt cellar and the Salt Office. In 1544 the warehouses at the Molo increased to 17,
which became 30 in 16603¢ (Figure 7).

Most of these buildings contain salt and grain: this is the case of the Magazzini
dell’Abbondanza located in Via del Molo, also with an office dedicated to the
grain trade (1559). These buildings consist of stone structures, generally about
fifteen metres high, and divided into two or more storeys; usually the goods, whether
salt or grain, were unloaded from a half-height attic that could be reached by a
wooden walkway almost always located on the long side of the building.

As can be seen in the detailed plans and elevations of the Tipi estate, there
was frequently a space on the top floor of the warehouse for residential use.
Following the discovery of America, trade was progressively diversified, creating
a situation within which Genoa readily adapted, on the strength of its own port
structure and the acquired economic dominance that, through the Banco di San
Giorgio, the Ligurian capital exercised over other European powers, while maintaining
its traditions on commercial products.

Among the various warehouses of the Molo, there is one warehouse that has
largely kept its wall and roof structures almost intact: it is the magazzino delle Sale
in Vico Malatti13 r. The latter has undergone few changes of ownership since the

35. G. Rosso del Brenna, Archeologia industriale e architettura contemporanea nel Porto di
Genova (Genova, Sagep: 2014), 82. Today, the Magazzini del Cotone houses a multiplex cinema (The
Space), two auditoriums for conferences, several bars and restaurants, and services closely related to
the luxury yachts that dock at what is known as Molo Vecchio.

36. E. Poleggi, and L. Grossi Bianchi, Una citta portuale del Medioevo: Genova nei secoli X —
XVI (Genova: SAGEP, 2019), 302-303.
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17th century. This warehouse was the focus of studies during the research of the

Figure 6. Plan View of the District of the Molo, 1540

Source: Gabella Terraticorum sive Embolorum, code Figuratis —Archivio di Stato di Genova, Fondo
San Giorgio, collocazione E65.
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37. This refers to the research projects financed by the University of Genoa: in particular PRA
2013-'19 for which D. Pittaluga is the scientific responsible. In addition, a specific study was carried
out on this warehouse in 2021, see G. Calvi, Ex-Magazzino del sale al Molo: indagine storica tra
fonti dirette e indirette (Genova, Italy: Universita degli Studi di Genova, aa. 2020-2021).
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Figure 7. The Warehouses in the Molo District in 1660. Plans and Sections of Several
Warehouses at the Pier. From: Fondo Tipi. Piante et alzati delli magazzini e case che
possiede !lllustrissimo Officio delle compere di San Giorgio della Serenissima
Repubblica di Genova, cavato da D. Leonardo de Ferrari Genovese I'anno 1660, in

A.S.G., Fondo Tipi
Source: Calvi 2021, 241-242.

Reconstructing the Transformations of the Quartiere del Molo between
Indirect and Direct Sources

The written sources thus give an image of the Molo district as that of a
warehouse district serving the port. An attempt was therefore made to analyse
what remained of the current structures from this past period. To achieve this, a
three-dimensional model of the architecture of this quarter was made, which is
shown below.
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The 3D Reconstruction of the Mandraccio’s Urban Evolution

Within the framework of historical research, in order to have a clearer and more
synthetic vision of the urbanistic processes that have affected the Mandraccio district,
and in particular that of the Molo, it was decided to create a 3D reconstruction, in
volumes, of a portion of Genoa's historical centre; the models start from the 10th
century, during the period of the first urbanization of the Molo, until the present
day. The creation of these three-dimensional models can be summarized in 3
fundamental steps. The creation of these 3D models does not pretend to be rigorous
to the millimeter, but every care was taken to ensure that the reconstructions were as
close to reality as possible.

Step 1 - Union of Several Detailed Plans and Digitization on CAD Program

The first step was to obtain, thanks to the availability of the DocSAI Centre,
plans representing the historical center of Genoa, for each time frame of interest
for the above-mentioned study. Thanks to the technology available, all the plans,
even the oldest ones, were digitized, so that it was easier, once the scale of the
drawing was identified, to recalculate them on AutoCad. One problem encountered
was that most of the plans, even those from more recent eras, represented the
buildings as macro-volumes, with little precision as far as the individual housing
units were concerned; it was therefore necessary to go a step further, searching on
several levels in order to have more information.

With regard to the Molo district, Poleggi’s reconstruction was of fundamental
importance, and the material received at the Genoa State Archives.*® For each
model created, the plan of the current port basin of Genoa was also superimposed
with the one present in each analyzed plan, to get an idea of the proportions and
construction in the past, compared to today.

Step 2 - Identification of Contour Lines

Secondly, knowing that the portion of the historic center we are interested in
does not lie on a level ground, despite its proximity to the sea, but rather at the foot
of a hill, it was useful, in order to obtain a further level of detail, to tackle the study
of contour lines. Clearly, the hill of Castello, has undergone numerous modifications
over the centuries, from when it was terraced with cultivated fields, to the
agglomeration of buildings that we are used to seeing today; it can be assumed,
however, that in principle, the heights of the land have not undergone significant
modifications to change the morphology of the terrain. For this reason, it was
decided to use the recent contour line mappings for all models, counting with good
approximation that they are valid for all models. It was sufficient to superimpose
the contour lines on the previously digitized Cad model to finally be ready for the
extrusion of the 3D models. The only point of comparison with the past were the

38. See: Poleggi and Grossi Bianchi, Una citta portuale del Medioevo. Genova nei secoli X-
XVI, 1979, 210.
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various views of the Gulf of Genoa painted over the centuries, the reliability of
which on the proportions is, however, poor, which led to the work in Phase 3.

Step 3 - Building Heights, a Comparison Between Past and Present

The last step turned out to be the most complicated, but at the same time
the most useful for a correct restitution of the three-dimensional volumes,
namely the identification of the average building heights to be included in the
3D model. With the exception of the phases from the 18th to the 21st century,
the search for information on the heights of buildings for the urban portions of
our interest produced scarce and often not rigorous results. It was therefore
necessary to cross-reference and compare different pieces of information; the
first step was to search, with the help of the manuals on architectural
monuments in the Genoese area, for each century taken into analysis, for
buildings that have persisted in their form and volume up to the present day, so
as to be able to make a comparison.

An example could be the Church of San Marco al Molo, for which we
know the date of construction, changes over time, and therefore as well as its
height compared to sea level; on the basis of this data, the buildings that have
reached us intact were the first to be included in the model, and taken as a point
of reference for subsequent insertions. This research was also supported by the
information that the manuals provided to us on the various types of housing
over the various centuries in the historic center of Genoa. Clearly these two
steps were fundamental to outline a first profile, but the information clearly
concerned buildings or monuments of historical interest; what to do for all the
other buildings? A comparison was made with the hundreds of views painted
over the centuries, most of which were not rigorously reproduced, and
compared with the certain information in our possession. In this way, the 3D
models were created with the modeling program, Sketchup8 aided by the Vray
for Sketcup render plugin (Figures 8-14).
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Figure 8. a) Diagram of Phase 2 of the 3D Model Construction; b) Example of
How the Extrusion of the 3D Model Was Performed

Source: Calvi 2021, 68-69.
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Figure 9. a) 3D Model, Genoa X-XI Centuries.; b) Genova in VII Century, see Ennio
Poleggi, Luciano Grossi Bianchi, Una citta portuale del Medioevo. Genova nei secoli
X-XVI, Genova, Sagep, 1979, p. 36),; ¢) Recontruction of Genoa in X-XI Centuries by
Cevasco (in Collezione cartografica del Comune di Genova, in Centro di Documentazione

per la Storia, I'Arte e I'Immagine di Genova, digitalizzazione n.2104)
Source: Calvi 2021, 68-70.
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e
Figure 10. XI-XII Centuries. View of Genoa, End of XIII century, see Giuseppe
Riviera (from Collezione cartografica del Comune di Genova, in Centro di Documentazione
per la Storia, I’ Arte e I'Immagine di Genova)

Source: Calvi 2021, 71.
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Figure 11. Genoa, Town Map Year 1337 (from Achille Bertarelli, Collezione cartografica
del Comune di Genova, in Centro di Documentazione per la Storia, I’Arte e

I’Immagine di Genova, n. inv. 1288)
Source: Calvi 2021, 72.
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Figure 12. XVI Century, Ennio Poleggi,, Luciano Grossi Bianchi, p. 201, see P.

Barbieri, Forma Genuae (Genova. Edizioni del Muncipio di Genova, 1938)
Source: Calvi 2021, 74.

Figure 13. XVIII Century, Genoa, Churches, Palaces, Institutes, Squqares Roads
and Main Theathers (from fratelli Treves, Mappa della citta della Lanterna, Milano,

1929)
Source: Calvi 2021, 74.
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Figure 14. XX Century, Map of Current State bf Genoa Town (© Comune di Genova)
Source: Calvi 2021, 75.

The Salt Warehouse in the Ancient Port of Genoa in Vico Malatti 13 r

In this study, an attempt was made to trace a historical reconstruction of the
former Salt Warehouse and its role in the urban context in which it is located.
Some elements of its structure were also studied and the main construction phases
were identified. The Magazzino del Sale was the subject of a study that was carried
out in two phases: a first phase of research investigated the various indirect sources
(bibliographic, cartographic, iconographic and archival documents), and a second
phase carried out the research by investigating the direct source, that is, the
architectural artifact itself.

The Warehouse, as mentioned above, has a fairly well-preserved volume, with
few transformations occurring from the 17th century to the present; thus, it allowed a
relatively easy high-level archaeological analysis. It is also fairly well described in
archival documents; this allowed for good reading with the help of indirect sources.
Cross-referencing the data inferred from these two types of sources then allowed
further clarification of its history.

The Warehouse Analyzed Through Indirect Sources
The historical research work began by proceeding backwards, on the basis of

the only certain source of the presence of the Vico Malatti Salt Warehouse (currently
identified with the number 13r), the Tipi Fund (the collection of documents), kept
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in the Archive of State of Genoa. Through the investigation of the warehouse
under study, numbered according to the Fund as twenty-second, it was possible to
trace the surname of the owner of the property, i.e., Rovereto, literally cited as
“warehouses from which I buy Rovereti”. From this single documentary trace, the
first existing documents on the Molo district were subsequently analyzed, namely
the “cabella embulorum” and the “embulorum figuratis” register, the latter dated 1
March 1544 (however, it contains information dating back to a century earlier,
1444). In this precious document there is a painted list of all the houses and shops
on the pier, accompanied by the relevant measurements. Following the verification
carried out on the building located on the plan at the tenth-eighth corner,
correspondence was found, albeit with the relative approximations due to the non-
rigorous representation, with the current location of the Salt Warehouse in Vico
Malatti 13r. The consultation of the archaeological reports carried out by the
Superintendency of Archaeology, Fine Arts and Landscape of Genoa and by other
scholars over the last century help to dispel any sort of doubt and confirms that the
building still retains the original foundations of the 16th-17th centuries.*

In the footnote of the Tipi Fondi map, it appears that the warehouse inside
also had a dwelling and a “vacuo”, that is, an empty space, from which salt was
introduced at that time; a very precise indication is also given on how many salt
“mines” it could contain (also based on the type of vessel that transported it). The
document also refers to a pre-existing building (identified as a ruin), but unfortunately
the unit of measurement reported is not precise enough to identify another pre-
existing warehouse to the east. The Vico Malatti warehouse is shown in the plan
with a rectangular shape and a surface area of approximately 150 m?; in it you can
clearly see a recess at the corner of the short east side, which, in the elevation, can
be recognized as a primitive silo dug into the masonry where the salt coming from
the aforementioned void was presumably thrown. On the long side, towards the
north, there is a staircase which in plan would appear to be included between the
walls of the warehouse even if external to the actual room: this is because it served
as a service staircase to reach a second floor from which the salt, the traces of
which are still visible on the walls today. In the prospectus, which we cannot
define as either a section or a prospectus as the author gives it a deceptive three-
dimensionality to embellish the representation, there is no trace of the staircase
which we can therefore consider to be completely external to the perimeter as it
still exists today. The house inside the Warehouse appears to have been built on a
third floor connected internally by a wooden staircase, as was customary at the time;
we have no evidence of this pre-existence except in the above-mentioned elevation,
where a continuous floor is traced across the entire width of the building.

Unfortunately, there is no further certain information about the Warehouse
until 1798, in the midst of the Napoleonic era, when it was registered in the Land
Registry of the Ligurian Democratic Republic; the property no longer belongs to
the Rovereto family but is attributed to two brothers, Capurro Bartolomeo and

39. In particular, reference is made to Piera Melli's excavations in 2007 and 2014. Cfr. a In
particular, reference is made to Piera Melli's excavations in 2007 and 2014; P. Melli, Genova Pre-
Romana, una citta portuale del Mediterraneo, tra il VII e III secolo a.C. (Genova: F.lli Frilli Editori,
2007); P. Melli, Genova dalle origini all’‘anno Mille: archeologia e storia (Genova: Sagep, 2014).
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Capurro Nicolo. At the end of the eighteenth century, in the Warehouse there were
a house with 4 mezzanines and a landholding, usually used for the storage of goods.
It is only in the following century that the Vico Malatti Salt Warehouse is mentioned
again in an official document, a census of the inhabitants of the Molo referring to
the years 1865-1871, which can be consulted in the Historical Archives of the
Municipality of Genoa (Municipal Administration Fund). The only information
provided to us by this source is that the names of the occupants of the property are
not reported under Vico Malatti 131, as in the other pages of the census, but only
the wording “Magazzino” is present, together with the data that it was owned by
the former Port Financial Office. In this document there is no information relating
to the type of goods it contained, nor whether this building was already made up of
a single room without floors as it is today, or whether it still had at least one floor.
Probably at the end of the nineteenth century, the Magazzino del Sale and the
entire Mandraccio district were already beginning to suffer from the movement of
the port infrastructure towards the west, and it is perhaps for this reason that on 24
September 1904 the property passed into the hands of the Autonomous Consortium
of the Port, which in turn he officially sold it in 1925 to the Society of Caliphates
and Carpenters of the Port: following the last change of ownership, the former Salt
Warehouse is no longer used exclusively to contain salt, but all the types of goods
that required a storage room (Sa, Magazzino di Vico Malatti).*°

Following the progressive abandonment of the Old Port, in 1937 the former
Salt Warehouse was returned to the State Property Office, which in 1955 drew up
a new planimetric survey (currently preserved at the Superintendency of Archaeology,
Fine Arts and Landscape of Genoa). Subsequently the property was rented to
SOBOLT srl, a fasteners company founded in 1985, which used it for the storage
of goods until 2009. In this same year SOBOLT acquired the warehouse from the
state property by signing a deed of sale. 2009 is also the year in which, on 8§ July,
the Superintendence placed the monumental restriction on the former Magazzino
del Sale declaring the property to be of “Historical, Artistic and Archaeological interest
of particular importance,” protecting its architectural integrity and conservation.

The Warehouse Analyzed Through the Direct Source

During this phase of the research the survey of the structure was carried out;
this survey is currently the first so detailed, with particular attention to the wall
structure, its thicknesses and alignments and the elements of the wooden structure
of the roof.

To date, what remains of the original structure are the load-bearing masonry,
composed of stone and brick elements (exposed on the internal walls, plastered on
the outside), and the wooden roof with trusses that support the main beams, those
secondary joists and the planking on which the typical Genoese roofing in slate
slabs is placed. It is also possible to access the internal courtyard shared with number
3 of Vico Malatti where the external staircase belonging to the warehouse is visible.

40. Archive of the Port Authority of Genoa, envelope E1 /167.3, p. 7).
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The analyzes and studies on the wooden roof, despite the constraints due to
due to partial visibility due to the never-interrupted work activity in this building,
have demonstrated how these direct analysis tools, once compared with indirect
historical sources, allow us to build solid insights for a correct reading of the building.
Clearly, the reconstructions that emerged following the discovery of documents in the
various archives needed confirmation, and this was possible thanks to the
comparison with the direct analyzes carried out on the structure. A scrupulous visual
analysis of the roof, compared with the manuals and with other contemporary
buildings, and the mensiochronological analysis carried out on the wall sector,
allowed us to confirm the first hypotheses made and to broaden our knowledge of
the structure. We now know, with good certainty, how both the roof and the wall
space underwent different construction phases, the main ones of which have been
identified in this research (Figure 15).

ilupp crasslagies Aela coperrars

Flgure 15. Axonometric Section of the Magazzino del Sale in vico Malatti with

Stratifications on the Roof and Phases of Transformation of the Masonry
Source: Calvi 2021, 264.

The roof of the former Salt Warehouse in Vico Malatti is presented as a gable
roof with a hipped head, with a “trestle” load-bearing structure, integrated with other
elements that contribute to the overall balance of the roof, namely three “pseudo-
trusses”,*! or “lame” trusses in shipyard jargon, positioned at approximately 1/3 and

41. The classic or Palladian truss is appreciated and used in the covering of large spans, for its
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2/3 and 3/3 of the longitudinal axis of the structure. The insertion of these pseudo-
trusses makes this structure unusual, because there are very few similar cases in
Genoese architecture*? (Figure 16).

The “lattice roof” with “pseudo-trusses” dates back to the 17th century and was
probably built using the warehouse building. It has undergone some limited
reinforcement integrations identified (some struts, wooden chains of the trusses,
and iron chains subsequently placed in the 17th century masonry, as shown by the
mensiochronological analysis).** In a certain way, these roof reinforcements also
affected the masonry, as evidenced by an external buttress visible on the east wall.
The masonry itself could also be divided, macroscopically, on the basis of the
studies carried out, into 3 main phases: the medieval/sixteenth-century structure of the
ruin, partially survived and still visible today in the three marly limestone pillars on
which the three arches of the west wall currently rest and in the pillar of the north wall,
the main seventeenth-century brick structure, and the various infillings or renovations
that took place between the nineteenth and the first half of the twentieth century.
Furthermore, the visual pre-classification of the wooden elements, the thermographic
survey, the pre-analysis of the degradation of the roofing elements, the
thermogravimetric and calcimetric survey, also allowed us to draw up an initial picture
of the general state of the building. While no critical situations of degradation were
found for the main beam, it was seen that for the planking and for the secondary
beams there are some portions that require further investigation.

static scheme (attributable to that of the three-hinged arch) defined as “non-thrusting”; this is subject
to tensile stresses, on the chains that would otherwise weigh in the form of a horizontal force on the
support of the struts, to compressive stresses, in the lightning, which reduces the free deflection arc
of the struts, discharging these stresses onto the “monk” (monk or “pendant king” is an element of
vertical stiffening of the reticular truss), which is subjected to traction due to the symmetrical forces
transmitted. The “pseudo-truss”, on the other hand, is composed of two struts, usually headed on the
“ground beams” or at a slightly lower level in the masonry, which then overlap at the ridge, and two
or more horizontal chains placed at the tertiary beam (“terzere”), to which they also provide support,
therefore at approximately 1/3 and 2/3 of the height of the truss. In the absence of the “monk”, the
struts and the chain at the base of the struts present in the classic truss, the static scheme, in this case,
is defined as “weakly pushing”, as all the elements of the “pseudo-truss” are subject to compression
and bending. In some cases, to prevent the two struts from tending to bend towards the inside of the
roof, a so-called pseudo-chain is placed at the centre of the two inclined elements which is subjected
to bending stresses under pressure; this however creates strong lateral thrusts on the masonry, in
fact, in these cases, the horizontal component of the thrust is contrasted by transverse iron chains in
the perimeter walls in correspondence with the “pseudotrusco” [8] but at a slightly higher level.

42. See G. Mor, Strutture di copertura nell architettura genovese (Genova: Ed. Facolta di
Architettura, 1998); Mor, 1l legno nell architettura: tradizione e nuove tecniche (Roma: Aracne,
2005); Mor, “Le strutture a cavalletti e puntelli,” in G. Mor (Ed.) Manuale del recupero di Genova
Antica. Elementi di conoscenza di base (Roma: DEI, 2006), 115-130, Mor (Ed.) Manuale del
recupero di Genova Antica. Elementi di conoscenza di base (Roma: DEI, 2006).

43. T. Mannoni, A. Cagnana, S. Falsini, P. Ghislanzoni, and D. Pittaluga, “Archeologia ed
archeometria dei muri in pietra. Superfici e Strutture in Liguria,” in G. Biscontin, D. Mietto (Eds.)
Le pietre nell architettura: struttura e superfici, Convegno di Studi Scienza e Beni Culturali,
Proceedings International Conference, Bressanone 25-28 giugno 1991 (Padova: Libreria Progetto
Editore), 151-162; Pittaluga, Questioni di archeologia dell’architettura e restauro restauro (Genova:
ECIG, 2009); Pittaluga, La mensiocronologia dei mattoni. Per datare, per conoscere e per comprendere
le strutture storiche (Genova: ECIG, 2009).
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Figure 16. Salt Storehouse in Vico Malatti, Stratifications on the Roof
Source: Pittaluga, and Calvi, “Ancient wooden roofs in the area of Genoa: an almost century salt
warehouse,” Tema (Technologies Engineering Materials Architecture) 8, Special issue (2022): 64-75.

Conclusion

At this stage of the research, some initial results can already be drawn: the
analysis conducted on indirect sources (bibliographic, cartographic, iconographic,
and archival) at the neighborhood level has allowed us to grasp one of the salient
aspects of this part of the city serving the port. Many buildings today have undergone
even significant transformations, but the information drawn from indirect sources
allows us to grasp their past history and the few traces that can still be seen on the
current structures are thus better understood and comprehended. Furthermore, the
understanding of this part of the city as a set of warehouses serving the port gives
greater meaning and importance to the maintenance and conservation of one of the
few remaining intact warehouses, that of Vico Malatti 13r. On the other hand, the
latter allows us to grasp more effectively what this neighborhood could have been.
It can, in a certain sense, be said that the intangible heritage (the work activity that
took place there and its role within the city, the organizational structure of a port
city like Genoa) and the material heritage in the Molo neighborhood are grasped in
these different ways. This experience confirms, once again, how complementary
the various sources are and how indispensable they all are. This shows how these
different sources are important for real knowledge in the first place, and for the
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effective and possible preservation even of those historical architectural assets that
are not protected.** What might be the original aspects in this research? 3D surveying
has long since formed an essential basis for the knowledge of an artifact and its
material conservation. In fact, the survey makes it possible to specify where and
how restoration interventions can be conducted; it can also help in choosing the most
appropriate solutions even with the help of intervention simulations. Specifically, it
has also formed the basis for a clear archaeological reading of elevated; in fact, it
has made it possible to highlight and relate traces of past interventions currently
visible only in part. Such elements precisely because they were visible only in part
could be difficult to perceive; in this case the 3D survey certainly helped in
understanding. Similarly, there was a similar situation in the 3D historical
reconstruction of the entire Pier district. In this case, in fact, there was an entire
neighborhood of warehouses serving the Port from the Middle Ages onward. In
many cases, these elements have disappeared, and in others there are only faint
traces of them that could only be understood in a general context but, on the
contrary, were incomprehensible when viewed individually.

Is it possible to preserve historic buildings, pass on their memory, make their
history understood and at the same time give them new functions? How well can
new housing and work needs be reconciled with the preservation of historic
structures. These were the initial questions. The research focused on the Pier district
in Genoa and the Salt Warehouse also made a contribution in the search for these
answers. As a result of all the analysis on the Salt Warehouse, in fact, the client
(who is currently using the structure as a Warehouse) revised his plans by
contemplating a possibility of reconciling the work activity with an exhibition part
of the artifact itself to serve the city. This, as mentioned above, this takes on even
more significance because this was the historic warehouse district. This decision
also has a further positive impact on the other buildings in the neighborhood that
are now more motivated to preserve and safeguard the faint historical traces still
present on their facades for a general understanding of the entire neighborhood. It
is thus a process that in a sense is self-feeding leading to the result of greater
preservation of a specifically Mediterranean tangible and intangible heritage.

44. See Pittaluga, “Stratificazioni lignee: problemi di lettura, interpretazione e conservazione,” in
G. Biscontin, and G. Driussi (Eds.) Conservare e restaurare il legno. Conoscenze, Esperienze,
Prospettive, Convegno di Studi Scienza e Beni Culturali, Study Conference Science and Cultural
Heritage Proceedings International Conference, Bressanone 23-26 giugno 2009 (Venezia: Arcadia
Ricerche Editore), 95-106; Pittaluga, Questioni ..., op. cit, Pittaluga, “Come “restaurare” anche i beni
non tutelati?”” in G. Biscontin, and G. Driussi (Eds.) Proceedings of International Conference Le nuove
fromtiere del restauro, International Congress “Scienza e Beni Culturali. Bressanone 27-30 giugno
2017 (Venezia: Ed. Arcadia Ricerche), 119-129; Pittaluga and Fratini (Eds.), Conservation et mise en
valeur du patrimoine architectural et paysagé des sites cotiers méditerranéens, 2019.
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