Defensive Architecture of the Mediterranean / Vol. XXII / Russo, Acierno (Eds.)
© Sapienza Universita di Roma/ edUPV

DO https://doi.org/10.4995/Fortmed2026.2026.21383

The Tower of San Domenico: A Knowledge Project for the

Restoration of the Walls of Vico nel Lazio

Marta Acierno?, Elisabetta Giorgi?, Carlo Inglese?, Silvia Seller?
* Sapienza Universita di Roma, Roma, Italy, marta.acierno@uniromal.it, elisabetta.giorgi@uniromal.it,
carlo.inglese@uniromal.it, silvia.seller@uniromal.it

How to cite: Acierno, M., Giorgi, E., Inglese, C. & Seller, S. (2026). Layers of Stone: The tower of San
Domenico: A Knowledge Project for the Restoration of the Walls of Vico nel Lazio. In: Russo, M. &
Acierno, M. (eds.) Defensive Architecture of the Mediterranean, vol. XXII, Proceedings of FORTMED
- Fortification of the Mediterranean Coast, 19-21 February 2026, Rome. Rome-Valencia: Sapienza
Universita Editrice / edUPV

https://doi.org/10.4995/Fortmed2026.2026.21383

Abstract

The consolidation intervention carried out in the 1980s on the Torre di San Domenico, a significant
element of the defensive walls of Vico nel Lazio (FR), now provides a critical opportunity to reflect upon
past operational practices and their implications for historic heritage. The analysis does not merely
reconstruct the executed intervention but employs it as a starting point to investigate the responsibilities
and consequences of conservation actions on an ancient building, highlighting the necessity of a conscious
and integrated design approach. The proposed perspective combines targeted surveys, in-depth knowledge
acquisition, and interpretative diagnostics, conceived not merely as technical tools but as critical
instruments to understand the material, structural, and historical complexity of the artefact. Within this
framework, the Torre di San Domenico functions as a methodological laboratory for the entire mural
system of Vico, a pilot case in which to test the limits and potentials of a restoration project founded on
knowledge, design responsibility, and the capacity to integrate multidisciplinary expertise.
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1. Introduction

The consolidation intervention carried out in the guiding future conservation interventions,
1980s on the Torre di San Domenico today proposing an integrated approach that connects
represents a significant case for critically targeted survey, in-depth knowledge acquisition,
examining past operational practices and their and the role of diagnostics, conceived not simply
impact on historic fabric. The aim of this as a technical support but as a critical tool for
contribution is not merely to retrace a completed understanding the artefact (Musso 2004). Within
restoration episode, but to use that experience as this framework, the Torre San Domenico can act
a starting point for reflecting on the as a pilot case for the entire mural system of Vico
responsibilities, implications, and outcomes of nel Lazio: not as a model to be procedurally
interventions on an ancient building. The study replicated, but as a methodological laboratory in
seeks to outline a research perspective capable of which to test the validity and limitations of a
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knowledge-based approach applied to complex
structures.

2. The San Domenico tower: context and
construction

The fortified settlement of Vico nel Lazio is
situated within the mountainous landscape of the
Monti Ernici, an area characterised by limestone
reliefs, dense woodland, and a human system that,
since the Early Middle Ages, has shaped the
environment according to defensive needs and
territorial management. The surviving city walls
of Vico represent one of the most significant
examples of fortified architecture in central Italy,
providing material evidence of a process of
settlement structuring that intensified between the
11th and 13th centuries (Tomei 1981, Zannella
1977, Torossi 1987). In this context, Vico
exemplifies the phenomenon of incastellamento,
as described by Pierre Toubert (Toubert 1973),
whereby population concentration, political
functions, and agrarian control were organised
around fortified nodes, leaving a lasting imprint
on the medieval human geography of Lazio. The
walls of Vico, constructed as a continuous circuit
with rectangular towers and crowned by
battlements, reflect this phase of urban and
defensive reorganisation: a coherent and
strategically oriented system serving both
protective and symbolic functions, asserting
lordly power over the surrounding territory.
Within this complex defensive framework, the
Torre di San Domenico occupies a particularly
notable and, at times, problematic position. The
tower has a rectangular plan and a characteristic
“C”-shaped profile, a formal solution that is
repeated along Vico’s fortifications. On the
external face, approximately 1.5 metres above
ground level, a small votive niche dedicated to
Saint Dominic has been preserved, illustrating the
medieval and early modern practice of integrating
devotional elements within defensive structures,
serving both protective and communal identity
functions. While no precise dating is currently
available for this feature, it is evident that it was
inserted into an opening within the curtain wall,
demonstrating its later addition relative to the
construction of the external masonry (Fig. 1). The
construction technique employs limestone
masonry, relatively easy to work, with
heterogeneous textures indicative of different
building phases or interventions. The lower
portion of the tower comprises a rather irregular
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masonry of small, roughly shaped blocks
emerging from the bedrock, while the middle
section displays courses of larger stones laid with
a generally horizontal alignment. The upper
portion exhibits greater craftsmanship, with
better-dressed stones and more regular courses.
This differentiation reflects a complex
construction chronology, particularly evident in
the external masonry; internally, the masonry is
more homogeneous, corresponding to the
characteristics of the central section. The tower is
topped by guelph-style battlements, a further
element of distinction contributing to the strongly
defined visual identity of the walls. The masonry
typologies have been compared with recurring
examples in southern Lazio (2): the internal wall
and the external base part are built with a type
Al/l, therefore attributed to the 12th century,
while the central part is built by type A4/lla,
characterised by limestone blocks arranged in
more or less continuous courses, with occasional
wedges inserted to adjust the alignment, referred
to 12 century. Finally, more finely worked upper
external courses refer to type B2/la and are
attributed to 13th century (Acierno et al., 2026).
The masonry analysis therefore is highlighting
three main construction medieval phases. This
hypothesis is further supported by analysis of the
tower’s quoins: in the lower portion, in continuity
with the 11th-century masonry, roughly hewn
clongated stones are alternately arranged to
ensure effective corner bonding; in the upper
section, the same arrangement is maintained, but
the stones are smaller with better-defined edges

Fig. 1- Vico nel Lazio, votive shrine dedicated to
Saint Dominic, set into the wall by breaking
through the original structure (M. Acierno)

Today, the tower faces widespread biological
degradation due to invasive vegetation and



localized loosening of masonry, despite the
presence of several metal bands and extensive
cement-based repairs carried out in the 1980s.
The interior is partially occupied by a later
superimposition, which nonetheless does not
entirely compromise its typological legibility.

Fig. 2- Vico nel Lazio, San Domenico Tower,
detail of the corner quoins. Where the masonry is
conserved it is possible to see the original
arrangement (M. Acierno)

3. 3D laser scanner survey of the San
Domenico Tower

The survey campaign conducted on the urban
walls of Vico included a detailed investigation of
key elements of the defensive circuit, notably the
Torre di San Domenico, through the use of 3D
laser scanning methodologies for data acquisition
and processing. The understanding of the spatial
consistency and perceptual unity of the Torre di
San Domenico is currently compromised by
adjacent modern constructions, which fragment
its original perception and disrupt its connections
with the rest of the defensive walls. The objective
of the documentation through massive acquisition
systems was to digitally re-establish these spatial
connections, enabling the exploration of both
architectural and urban relationships within a
virtual environment. The use of mass acquisition
systems based on LIDAR allows the capture of
morphological and  geometric-proportional
characteristics of a surface in three dimensions.
The resulting point cloud is referenced to a
Cartesian coordinate system, with each minimal
unit—the point—precisely located in 3D space.
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In addition to the three spatial coordinates, each
scanned point includes RGB colour values
derived from an integrated photographic sensor,
aligned with the LIDAR projection centre. This
ensures that the resulting equirectangular images,
obtained by merging individual photographs, are
perfectly co-registered with the point cloud. Each
point is also associated with a reflectance value,
indicative of the material’s response to the laser
signal. Reflectance depends on multiple factors,
including the material type, surface moisture, and
conservation state. While a direct one-to-one
correlation between reflectance values and
material characteristics is not possible, their
interpretation  becomes meaningful ~when
combined with other data sources. Furthermore,
laser scanner point clouds contain topological
information expressed through the normal vector
at each point.

This parameter is essential in digital
environments for simulating illumination and
controlling the conversion of point clouds to
surfaces ~ while  preserving  topological
characteristics. For the portion of the city walls
around the Porta di San Domenico, thirty scans
were conducted with a Faro Focus 3D laser
scanner, strategically distributed along the
perimeter both externally and, where accessible,
internally. This extensive acquisition aimed to
capture the maximum  geometric-spatial
information of the gate and to analyse its
relationship with the other towers and adjoining
buildings. This procedure enabled the assessment
of the spatial relationships between the Torre di
San Domenico, neighbouring towers, and the
Porta “Otricoli” or “Orticelli” located nearby, as
well as their positioning relative to the historic
urban core.

The comprehensive point cloud of the Torre di
San Domenico serves as a reference database for
interdisciplinary analysis (Fig. 3). Within this
framework, the digitally explorable model
functions as a tool for global structural
assessment while simultaneously allowing
detailed examination of architectural and
topographical elements. This approach facilitates
the systematic integration of specialised
contributions from multiple research domains,
forming a complex and comprehensive
information system. Annotations, including
textual notes and photographic documentation,
can be directly associated with the point cloud,



enabling precise localisation and

contextualisation of all relevant data.

Fig. 3- San Domenico Tower. Laser-scanner point cloud

4. Context of the intervention and design
criteria

In May 1984, the area of Vico in Lazio was struck
by an earthquake sequence that caused
widespread damage to the historic buildings in
the town centre and especially to the San
Domenico tower. The seismic event caused
extensive cracking, with through-cracks, corner
detachments, and behaviour of the tower similar
to nearly independent masonry panels (Fig. 4). In
this emergency context, the intervention designed
by Enrico Papetti was guided by criteria aimed at
ensuring immediate safety and restoring
structural stability. These objectives were
pursued through three strategies: removing
irreversibly damaged portions to restore
geometry and continuity; reconnecting damaged
sections to recover unified behaviour; and
counteracting horizontal thrusts and out-of-plane
deformations, especially at corners and higher
elevations. The consolidation combined overall
structural measures with localized ones to restore
the stability of the elevation and improve the
tower’s global behaviour. Steel bands were
installed at the corners to restrain the walls, limit
the detachment of masonry panels, and improve
stress distribution within the elevation. Metal ties,
made of FeB44K steel rods with diameters
between 16 and 24 mm, were anchored using
plates and a 5x5 cm steel mesh at heights of 6.00,
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9.00 and 11.00 m. Masonry portions that were
irreversibly compromised were demolished and
rebuilt in rubble masonry, while localized cracks
were treated with the stitching technique to
restore continuity between the blocks without
major replacement. Cement mortar was widely
used and is now clearly identifiable in the
reconstructed masonry portions and in the
extensive patch repairs.

Fig. 4- Survey of the crack pattern, front elevation
and south elevation (Drawings accompanying the
project by Arch. E. Papetti; municipal archive)



The intervention carried out in 1985 restored
masonry continuity and overall stability, halting
the progression of the damage and preventing
further local collapses. Given the post-seismic
damage, this result confirms the short-term
effectiveness of the adopted approach in
responding to emergency conditions. However, a
critical assessment in light of current knowledge
highlights intrinsic limits in the operational
choices adopted, which involved the use of high-
stiffness materials and iron devices—consistent
with practices established since the early
twentieth century, when non-traditional materials
began to be introduced in the consolidation of
historic architecture. While providing immediate
restraint and high load-bearing capacity, these
materials introduce chemical-physical
discontinuities with historic masonry, capable of
altering both global and local structural
behaviour.

The intervention, consistent with the technical
standards of the 1980s, today presents well-
recognised critical aspects. The work on the San
Domenico Tower clearly reveals a paradigm
shift: while in the 1980s the primary objective
was the immediate restoration of stability and
load-bearing capacity, today consolidation
methodologies prioritise material compatibility
with historic masonry, minimal invasiveness, and
reversible interventions. In particular, modern
composite systems—especially FRCM, now
preferred in restoration for their Dbetter
compatibility and permeability, and in some cases
FRP—allow improved mechanical performance
while limiting increases in stiffness and chemical-
physical alterations. Similarly, lime-based
mortars, including natural hydraulic lime mortars,
are now the preferred choice both for localized
interventions, such as patch repairs and
injections, and for widespread structural works,
ensuring compatibility and balanced deformation,
facilitating future interventions.

Chemically and physically, cement mortar and
high-strength concrete introduced materials with
characteristics ~ different from the original
masonry (Fig. 5). Their higher stiffness and lower
permeability generate stress concentrations and
delayed microcracking that develops over time.
These microcracks progressively emerge as a
result of slow processes such as shrinkage or
delayed expansion of cementitious mortars,
moisture—drying cycles, differences in stiffness
between adjacent materials, and gradual
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structural movements of the building. These
degradation phenomena compromise material
coherence and continuity, altering the global
behaviour of historic masonry and reducing its
ability to act as a unified system.

Structurally, iron ties anchored with plates,
although effective, limit future maintenance and
pose undetectable corrosion risks, making the
intervention non-reversible and poorly aligned
with contemporary conservation principles. From
a conservation and aesthetic perspective, large
portions of the masonry —particularly on the left
side of the main facade— present limestone
blocks embedded in cement mortar.
Aesthetically, the intervention is visually
intrusive, especially due to the widespread
presence of grey cement mortar, which affects the
legibility of the masonry surface and the overall
appearance of the tower, hindering future
corrections. These considerations underline how
the intervention, although consistent with the
technical standards of the 1980s, presents issues
now recognised in terms of compatibility,
reversibility, and preservation of material
integrity. The experience of the San Domenico
Tower therefore provides a valuable reference for
understanding the evolution of consolidation
practices, highlighting the need for calibrated,
compatible, and  long-term  sustainable
interventions.

Fig. 5- Cement-mortar patch repairs, front
elevation (S. Seller)

5. Towards a diagnostic plan for the San
Domenico Tower in Vico nel Lazio: premises,
methodology, and perspectives



In the framework of developing a preliminary
knowledge plan, inspections conducted at height
along the wall crests assume a central epistemic
role, as they allow observation of dynamics not
discernible from ground level: misalignments
unrelated to traditional techniques, ancient cracks
partially absorbed into the masonry, and often
undocumented reconstructive overlays (3).
Close-range observation of the tower’s upper
surfaces thus constitutes a form of extended
stratigraphic reading, where elevation is not
merely a geometric datum but a key to
understanding degradation and transformation
processes.

The use of portable optical instruments and non-
invasive techniques reinforces this critical
dimension of observation (4). Microscopy,
endoscopy, and thermography (Fig. 6) are
invoked not for their technical capabilities alone,
but for their capacity to reveal what the structure
tends to conceal. Through these methods, the
tower exposes its internal complexity, including
unexpected voids, heterogeneous masonry
repairs, incompatible mortars, and remnants of
plaster surviving in marginal areas. Diagnostic
investigation is therefore an interpretive rather
than purely measurement-driven process: each
thermal image, microscopic section, and
endoscopic survey requires historical and

architectural contextualisation to be meaningful.
Similarly, material characterisation of mortars,
far from being a classificatory exercise, enables
reconstruction of  construction  dynamics,
intervention phases, and technical thicknesses of
local masonry culture (5). Analyses conducted
through optical microscopy and Raman
spectroscopy (6) allow differentiation between
original materials, historical transformations, and
more recent insertions, including those related to
twentieth-century consolidation. Such
distinctions are essential for assessing the
compatibility of interventions and for
understanding the construction logic of the tower,
the quality of its masonry core, and the criteria
guiding future conservation projects. Within this
framework, it is necessary to develop an
integrated mapping system that functions not
merely as a data repository but as a critical tool
capable of synthesising the relationships between
material characteristics, structural behaviour, and
degradation dynamics. Georeferencing of
samples, documentation of masonry textures, and
differentiation between original and secondary
materials are not merely operational measures;
they constitute the foundation for an interpretive
reading of the structure, effectively creating a
masonry atlas that enables understanding of the
tower as a historical organism rather than a simple
accumulation of materials.

IR_4823

Fig. 6- Example of thermography on layered masonry

From this atlas, a representative sample area can
be defined, not as a site for technical
experimentation per se, but as a locus for
methodological verification. Cleaning tests,
patina  assessment, and replacement of
incongruous stuccoes become trials to evaluate
material response and to test operational
hypotheses before their application to the wider
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structure (7). If conducted using instruments such
as spectrophotometers and integrated with
microscopic observations, such experimentation
represents a crucial step towards a restoration
calibrated to the tower’s specific characteristics.

6. The knowledge system and the

responsibility of the restoration project



The underlying rationale for defining the
prerequisites of an adequate and sustainable
conservation policy is the awareness that the
Torre di San Domenico, like any historic
architecture, embodies a complex stratified
structure: an organism shaped by overlays,
substitutions, repairs, and adaptations, which
define both its identity and its vulnerabilities.
Reading this structure requires extending
observation beyond immediate perception,
recognising porosity, material discontinuities,
deviations from verticality, or variable textures
not as mere construction anomalies but as
material traces of a history that restoration must
first comprehend before attempting
transformation. When contextualised historically
and geographically, such traces acquire
significance and guide conservation decisions. In
this framework the proposed diagnostic plan for
the Torre di San Domenico should not be
understood as a sequence of analyses, but as a
critical process aimed at in-depth understanding
of a complex architectural organism. Only
through this knowledge can interventions be
designed that not only restore structural safety but
also interpret the building’s history, recognise its
constructive qualities, and conserve the material
memory embedded in its masonry. In this way,
the Torre di San Domenico becomes not only a
local case study but a methodological model for
advanced diagnostic practices applicable across
the walled heritage of Vico nel Lazio. A central
issue concerns the nature of structural
consolidation, which cannot be treated as neutral
or purely technical but must be integrated within
the restoration project as an inherently
architectural process. As highlighted by
Francesco Doglioni, consolidation does not
simply restore safety; it affects materiality and
legibility, potentially altering stratigraphic
relationships, historically consolidated static
equilibria, and values of material authenticity
(Doglioni 2008). For this reason, stratigraphic

knowledge constitutes an  operational
precondition: analysing the masonry, its
discontinuities, relationships between
construction  phases, and transformative
processes enables understanding of the building’s
structural history, identification of

vulnerabilities, and recognition of its defining
characteristics. Equally fundamental is the
principle of material and structural compatibility.
Techniques and structural devices must respect
original static mechanisms, avoiding the
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introduction of foreign elements that could alter
the building’s overall behaviour. The Torre, with
its complex stratification and strategic function
within Vico’s medieval defensive system,
demands rigorous interpretive attention, as its
material consistency is itself an expression of a
long history of adaptations, damages, and repairs.

In this context, contemporary seismic regulations
have progressively moved away from
prescriptive approaches focused solely on
structural performance, favouring knowledge-
based methods grounded in analysis of
construction details, execution techniques, and
local collapse mechanisms (Cangi 2005, Doglioni
et al. 1994). The seismic behaviour of historic
buildings cannot be understood or improved
without integrating historical, constructive, and
structural perspectives, recognising the direct
impact of stratified transformations. This
evolution confirms the fragility of the approach
prevalent in the 1980s, which assumed
standardised interventions could be applied
without critical assessment of the building’s
historical and constructive uniqueness. In this
perspective, interventions on the San Domenico
tower serve as a testing ground to understand how
technical procedures unsupported by adequate
knowledge frameworks can produce questionable
outcomes, irreversibly alter portions of the
structure, and in some cases weaken both
historical values and structural performance.
Critical reflection on this experience reinforces a
fundamental principle: historical, material,
constructive, and structural knowledge is not a
preliminary, accessory phase, but the generative
element of the entire restoration project. The Vico
case also highlights the consequences of the still-

present divide in practice between those
executing consolidation works and those
managing the restoration project. Only an

integrated approach, combining conservation and
structural concerns within a shared language and
vision, can prevent errors documented in the
scientific literature and evident in the material
outcomes of past interventions.

7. Conclusion

In light of these considerations, a critical
reassessment of the 1980s intervention on the San
Domenico tower is not merely a retrospective
exercise, but a necessary reflection to foster a more
mature, informed, and conscious culture of
restoration, one capable of addressing the challenges



posed by the built heritage using rigorous scientific
tools and methodologies consistent with the values
of authenticity, durability, and historical
understanding. The conservation of historic heritage
today requires an integrated approach, in which the
restoration project is not limited to a technical
intervention but serves as a genuine link between
different knowledge systems: historical, material,
structural, and cultural. Within this framework, the
idea of preparing a preliminary outline for a future
intervention on the Torre di San Domenico arises
from the need to systematise all available
information, valorise the experience gained, and
establish a shared foundation for coordinated and
informed actions.

Notes

(1) The research was conducted jointly by all the
authors. The text was developed collaboratively,
with the writing structured according to the
following contributions: Sections 1, 2, 5, and 7 by
M. Acierno; Section 3 by C. Inglese; Section 4 by S.
Seller; and Section 6 by E. Giorgi.

(2) The study of the masonry of Vico is still ongoing;
however, an initial part has been published in the
present proceedings (Acierno et al., 2026) and
allowed a comparison of the masonry types
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identified with those documented by Donatella
Fiorani (Fiorani, 1996).
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