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Abstract

Historical seismicity is mainly defined from historical sources which are not always available. Yet
historical buildings are an unique opportunity to record and study effects of past earthquakes
at a given place. An innovative methodology is defined to improve knowledge of local historical
seismicity. Such a methodology is based on an interdisciplinary approach combining : analysis
of historical sources, stratigraphic analysis and structural analysis of an historical building. The
church of Sant’Agata del Mugello (Italy, Tuscany) is considered as a case of study. The strati-
graphic analysis is performed by identifying the repairs using the RECAP methodology. 80 repairs
units using 13 building techniques are identified in the church. The identified repairs are associated
with unknown events, earthquakes or routine reconstructions. When post-earthquake reconstruc-
tions are found, damage mechanisms are associated with them. 13 constructive phases of the
church have been traced combining stratigraphic analysis and historical sources. A proto-church
was built before 948 A.D. and is nowadays below the current one. The first phase of the current
church appears between the 9th and the 12th century. A significant event of unknown origin oc-
curred during the 12th century which probably led to an important collapse and then a significant
reconstruction of the church. The church is then deeply affected by the 1542 seismic event (epi-
central macroseismic intensity 9, deduced magnitude 6.02) which resulted in the collapse of the
upper part of the bell tower and the two lateral chapels as well as the overturning of the front wall
and of the two lateral walls of the nave. The 1611 seismic event (epicentral macroseismic intensity
7, deduced magnitude 5.1) damaged the upper part of the bell tower as described in historical
records. In spite of the confirmed occurrence of seismic events in the area from the middle of the
17th century and the beginning of the 20th century, no information relating seismic damage of the
church has been found in historical records nor in the startigraphic analysis. The most important
earthquake which struck the area on June 19th, 1919, produced only some small cracks in the
church (magnitude 6.38).

Keywords— historical seismicity, historical sources, building stratigraphy, architecture, structural anal-
ysis, damage mechanisms, Central Italy

Highlights

• Combining stratigraphic analysis and historical records to trace the evolution of an edifice

• To identify the origin of a repair unit (post-earthquake or routine work)

• To identify and quantify damage mechanisms from identified repairs units
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1 Introduction

Historical seismicity is mainly known from historical records. However, such documents do not always exist
or can be subject to misinterpretation (Ambraseys [1971], Albini et al. [2017]). New information is hence
required to gain constraints on historical seismicity. Amongst them, historical buildings witnessed natural
catastrophes like earthquakes which are recorded in their walls as structural disorders and restorations.
Tracing the seismic history and the constructive evolution of an historical edifice is of great interest
for human and architectural sciences, earthquake engineering and seismology. From a human sciences
perspective, the study of historic buildings provides a better understanding of the seismic resilience in
ancient societies (Bradtmöller et al. [2017], Nigro [2014], Samson et al. [2015], Torrence and Grattan [2003])
including how they adapted building techniques to reinforce edifices in seismic area (Forlin and Gerrard
[2017], Stiros [1995], Bankoff [2015], Hinzen and Montabert [2017]). From an architectural point of view,
the identification of the building techniques as well as the related constructive phases is important for
vulnerability analysis, restoration process and also to a better understanding of the building itself and and
its evolution along the time (Arrighetti [2019], Fontani [1802], Alessio Marchetti et al. [2017], Ortega et al.
[2017], Papa et al. [2011]). In the case of earthquake engineering studies, the identification of past damage
mechanisms allows to understand the seismic response of the cultural heritage building as well as how to
reinforce it (Lagomarsino and Boato [2010],Binda et al. [2006]). From a seismological point of view, a local
description of the damage level of an historical building for each past earthquake improves the knowledge
of epicentral macroseismic intensities 1 which are fundamental data for seismic hazard assessment (Volant
et al. [2009], Sintubin and Stewart [2008]). In this paper, an innovative methodology is introduced
combining information from historical records with a stratigraphic analysis of historic buildings in a seismic
context. The stratigraphic analysis is based on the RECAP method (”REconstruire Après un tremblement
de terre : Expériences antiques et innovations à Pompéi”; Rebuilding after an earthquake. Ancient
experiments and innovations in Pompeii, ANR-14-CE31-0005, 2015-2019: see http://recap.huma-num.fr),
developped as part of the study of post-earthquake reconstruction in Pompeii. The RECAP method
focused on the identification of architectural repairs and can be decomposed in four distinctive parts :
identifying the repair; identifying the damage; identifying the nature of the repair, and chronological
relations between repairs. Such chronological relations can be improved by historical records. In some
cases, the stratigraphic analysis contributes to a more precise interpretation of historical records. The
cross-disciplinary approach described in this paper aims :

• To retrace the evolution of the constructive phases of an historic building and of the used material
over time;

• To associate damage mechanisms with post-earthquake reconstruction units.

The Sant’Agata del Mugello church is chosen as a case study. The Romanesque church is located in the
Mugello basin (Italy, Tuscany) and suffered from many earthquakes at least from 1542 (Io 9, M 6.02).
The Parish church has been partially studied in preliminary studies (Arrighetti [2015]) according to the
so-called ’archaeologia dell’architettura’ method (Brogiolo [2002], Mannoni [1984], Cagnana and Mannoni
[2000], Mannoni [2005], Parenti [2002]). The previous stratigraphic analysis included the facade of the
church, the north-facing outside wall of the nave and the west-facing outside wall of the bell tower. The
work is extended to the entire church in the present study using the RECAP method described below.
The historical building is composed of a church and a squared cloister (Figure 1). But here we only focus
on the church. There are indeed only a few documents describing the cloister history and the walls are
nowadays covered with plasters making difficult any stratigraphic analysis.

1epicentral macroseismic intensity (Io): measure of the effects of an earthquake on buildings located near the
seismic source projection on the earth surface.
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Figure 1: Plan of the historical building of Sant’Agata del Mugello including the church and the cloister

2 Seismotectonic context

The church is located in the northern portion of the Mugello area (Italy, Tuscany) characterized by
an intermontane asymmetric basin trending WNW-ESE and filled with Pliocene-Pleistocene alluvial and
lacustrine deposits (Benvenuti [2003], Sani et al. [2009], Bonini et al. [2016]). The basin is inferred to have
developed under a compressive regime in Late Pliocene-Early Pleistocene related to the contemporary
Northern Apennine active thrust (50 km away from the basin). The basin was then affected by NE-SW
extension and normal faulting when the compressive regime ceased around the Early-Middle Pleistocene
period (Sani et al. [2009]) in relation with the opening of the northern Tyrrhenian Sea. The church is
located ∼ 10 km south of the large SSW-dipping normal fault system (∼ 25− 30 km long) referred to as
the ’Ronta fault system’ which affects the north-eastern basin margin (Sani et al. [2009]). The ’Sieve fault
system’ of N-dipping antithetic normal faults bounds the southwestern margin of the basin (Sani et al.
[1997], Sani et al. [2009]). This scarcely visible fault system is assumed to control the asymmetric location
of the Sieve River located in the southern part of the basin (Sani et al. [1997]). Some studies described this
southern normal fault system as the master fault of the Mugello basin (Martini and Sagri [1993]), which
would be connected to the regional NE-dipping low-angle Etrurian normal fault system (Boncio et al.
[2000]). Instrumental seismicity has recently allowed the recognition of another normal fault system in the
north-western Mugello basin margin activated in 2008 interpreted as a steep NNE-dipping seismogenic
normal fault (Amato et al. [2008], Ripepe et al. [2008]) and the 2009 seismic events interpreted as a
steep SSW-dipping seismogenic normal fault as a northwards extension of the Ronta fault system where
macroseismic epicentres associated with the 1542 and the 1919 events have been located (Rovida et al.
[2016]). The Mugello sector is thus characterized by a rather moderate seismicity with several historical
earthquakes (blue box in Figure 2). Some of them having the largest macroseismic magnitude of 6.02
in 1542 and of 6.38 in 1919 (Rovida et al. [2016]). The identification of the faults responsible for the
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historical earthquakes is still a matter of debate since several faults may potentially produce earthquakes
in the Mugello area as described above. On one hand, following the hypothesis that the southern fault
system is controlling the tectonics of the basin, the DISS Working Group (DISS Working Group [2018])
subdivided the southwestern basin margin into a north-western and a south-eastern fault segment (yellow
box in Figure 2). The former and the latter are inferred to have ruptured respectively during the 1542 and
the 1919 seismic events (Donne [2005]). On the other hand, Bonini et al. [2016] consider the Ronta fault
system as the most likely origin of the largest historical earthquakes on the basis of the length, lateral
continuity, morphological evidence and recent instrumental seismicity.
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Figure 2: Seismotectonic context of the Mugello area (adapted from Bonini et al. [2016]). The active faults are
compiled from various sources (Donne [2005], Sani et al. [2009]). Historical earthquakes are from the CPTI15
catalogue (Rovida et al. [2016]). The main shocks of 2008 and 2009 are from Amato et al. [2008].
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3 Materials and Methods

3.1 Collecting and processing historical sources

Studying historical seismicity requires an exhaustive search of all historical records. Furthermore, the
nature of the documents (primary or secondary source) plays an important role in interpreting the impact
of the earthquake and the resulting uncertainty (Albini et al. [2017]). Hereinafter, it will be stated whether
the used document is a primary or a secondary source. The used written records are of various types :
parochial register, anonymous testimony, log book or journal paper. We collect both historical information
describing the impact of past earthquakes on the church and that describing routine maintenance works
that changed the building geometry and the use of new material over time.

3.1.1 The ”Libro Campione V” of the Sant’Agata church : an exceptional source

The ”Libro Campione V” of the church of Sant’Agata is an unique document describing with a high degree
of accuracy maintenance works done in the church (Brunori Cianti [2011]). This record provided some
information for the 1542 seismic event and describes the 1611 earthquake very precisely. The log book
was initiated in 1596 by the priest Raffalello Sbaccheri (1595-1605) (Brunori Cianti [2011]) and continued
from 1608 to 1630 by the priest Tolomeo Nozzolini (1569 - 1643) who was previously known as logics,
physics and mathematics professor at the university of Pisa and the preceptor of the Medici family. In
1608, he found the church of Sant’Agata highly damaged that he interpreted as the consequence of the
1542 seismic event. He gathered first hand information about the 1542 seismic event that he did not
witness. He described with accuracy the repairs he led in the church including the type of damage as
well as a detailed description of the repairs like the quality and the quantity of material used; the cost of
material and workers. He witnessed the 1611 seismic event which induced new damage in the church. In
this paper, we consider both extracts from the original text (primary source) and the text transcribed by
Lia Brunori Cianti (Brunori Cianti [2011], secondary source).

3.2 Collecting and processing stratigraphic data

A stratigraphic analysis was performed on the internal and external facings of the church. For such a
study, the building is divided into technical groups as walls (MR), columns (C), pilaster (PL), and arches
(ARC) as presented in Figure 17.

The stratigraphic analysis is performed using a method developed and implemented in the framework
of the RECAP program. The method is focused on the analysis of post-earthquake reconstruction inven-
toried in the OPUR database2 (Dessales and Tricoche [2018]). The OPUR database is organized in four
steps. The first step is to identify the repair in terms of number, location on site and technical groups (MR,
C, PL, ARC). The repair is linked to the identified building technique inventoried in the ACoR database
according to an ID number (https://acor.huma-num.fr/, [Dessales, 2020]). Each building technique is
described in terms of morphology, materials, stone dimensions, layout of the materials (Figures 4-7). As
a second step, the nature of the damage is determined according to the following disorders : inclination;
deformation; fracture; crack; supposed collapse; settling. In case of post-earthquake reconstruction, a
failure mechanism can thus be identified depending on the nature of the damage. Because repairs are not
necessarily associated with natural disaster but could be explained by building expansion/reconfiguration,
the origin of the damage is discussed and then probabilized (very low, low, strong, very strong). The
third step is the description of the repair nature.

The description can be done in written form or by filling in a certain number of criteria (crack filling,
reconstruction, buttress construction, ...), the dimension of the repair (length, width, height, thickness,
...), the type of technique used (masonry, metallic ties, ...) and the full description of the material used.
The fourth and final step is the identification of chronological relations, which are twofold : the chronology
of the construction technique used in the repair is defined in relation to the other construction techniques

2”Outil Pour Unités de Réparation”; Tool for Repair Units in free access from the site RECAP
http://recap.huma-num.fr/webpublic/#recherche/slide3
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present in the building inventoried in the ACoR database (or other any reference, indicating, by means
of a code, the types of construction techniques defined); a chronology between the identified repairs into
the OPUR database is also done. Thus, a repair can be posterior, anterior, or contemporary to one or
more types of construction techniques . By establishing these relationships, it is possible to develop a
statistical approach to identify the most damaged types of techniques, as well as the types of techniques
most commonly used in the case of repairs.

In the case of the Sant’Agata del Mugello church study, the data recorded in the OPUR database
are available at the following link (https://github.com/MArnaud/OPUR SantAgata/) or in an exported
form in appendix.
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Figure 3: Plan of the church with the location of technical groups: MR for wall, PL for pilaster, C for column and
ARC for arch. Labeled lines (AC, CD, . . . ) are related to interpreted orthophotos presented thereafter.

3.3 Merging information of historical records and the stratigraphic

analysis

An in-depth study of archives delivers information about the identified repairs and their origins. Thus,
merging this information with information from the stratigraphic analysis helps to classify the repairs as
resulting from seismic damage, or from other origins (routine maintenance work). When both information
are available, each stratigraphic information is compared with the information in the available texts.
Stratigraphic analysis can be complementary to historical information but can also be contradictory. A
time line (presented in Figure 23) is then constructed by entering the origin of the information (historical
document or stratigraphic analysis). Their complementarity or antonymy is specified. The chronological
relationships between the different repairs identified in both cases allow to define construction phases. In
the case of post-earthquake reconstruction, damage mechanisms are then identified and specified.

6



4 Description of the building techniques

16 building techniques are identified in the church and described in Figures 4-7. The used materials are
mainly limestone (Pietra Albarese and Formazione di Silano), sandstone (Pietra Serena), serpentinite
(Marmo di Monte Verdi) and bricks.
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Figure 4: Presentation of the technique of construction TCM1, TCM2, TCM3 and TCM4 found in the church.
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Figure 5: Presentation of the technique of construction TCM5, TCM6, TCM7 and TCM8 found in the church.
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Figure 6: Presentation of the technique of construction TCM9, TCM10, TCM11 and TCM12 found in the church.
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Figure 7: Presentation of the technique of construction TCM13, TCM14, TCM15 and TCM16 found in the church.
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5 Description of the constructive phases in the light of

historical sources
5.1 Phase 0

In 1963-1967 archaeological excavations inside the church have revealed the remains of an ancient mono
apse church oriented NW-SE as shown in Figure 17 (Soprintendenza [1980]). The width of this first church
is half of the current one. The use of paving stones of different colours indicate the previous location of
the proto-church on the ground. Furthermore, the very first written evidence of the church dating from
984 A.D. has been found in Bullettone dell’Arcivescovado Fiorentino at page XI (Ajazzi [1887]) which
probably corresponds to the current church. The phase 0 corresponding of the proto-church is estimated
before 984 A.D..

5.2 Phase 1 and phase 2

There is no historical information about the evolution of the church between 984 and 1497. However,
stratigraphic analysis shows significant repair operations during this period. Figure 8 and Figure 9 show
both the external and internal west-facing wall of the church (MR1 in Figure 17).
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Phase 6
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Phase 7
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Phase 9

0 1 2 m.
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[3][4] [34] [63] [64]
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[28]
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[3]

Figure 8: Stratigraphy of the front wall (MR1, external west-facing of the church and MR12, external west-facing
of the bell tower) showing phase 1, phase 2, phase 7, phase 8 and phase 13. Phase 1 corresponds to the original
construction of the current Romanesque church. Phase 2 is identified as a repair of phase 1.
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Figure 9: Stratigraphy of the facade (MR1, internal west-facing of the church) showing phase 1, phase 2 and phase
13. Phase 1 corresponds to the original construction of the Romanesque church. Phase 2 is identified as a repair of
phase 1.

At the bottom, we distinguish a clear and irregular limit between two building techniques : TCM1
and TCM2. Differences between both techniques are described in Figure 4. One of them is the use of
a serpentinite course in the first phase. TCM2 is the most present technique in the current nave of the
church (MR1, MR2, MR14, C3, C4, C5, C6, PL1, PL2, located in Figure 17) as it is shown in Figure 8,
9, 11, 12, 13.
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Figure 10: Stratigraphy of the external north-facing of the church (MR14) including the nave (on the rigth), the
bell tower (on the middle) and the north lateral chapel. Phase 1, phase 2, phase 3, phase 4, phase 7, phase 8, phase
12, and phase 13 are identified.
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Figure 11: Stratigraphy of the internal north-facing of the church (MR14) including the nave (on the rigth), the bell
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Figure 12: Stratigraphy of the external south-facing of the church (MR2) including the nave (on the left), the bell
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and phase 13 are identified.
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In the external part, the wall as well as the corners quoins using technique TCM1 are repaired using
technique TCM2 (Figure 8). We note the particular case of the south wall corner. The wall corner of
phase 1 is repaired using a block of sandstone (in pink in Figure 8) belonging to phase 2. This quoin is
nowadays isolated because of a third repair identified as phase 13 described below (phase 13 is associated
with a second repair of the corner quoins). In the internal facing (MR1), such a limit is visible on the
wall as well as on both pilasters PL3 and PL4 (Figure 9). The use of the technique TCM2 indicates the
limit between the first and second constructive phase. Although the limit between phase 1 and phase
2 is mainly reported on the front wall, it is also observed in the external north facing wall of the nave
(MR14 shown in Figure 10) at the bottom right. Phase 1 is not visible on the north wall inside the church
(Figure 11) not only because the ground is higher but also because this part of the wall has not been
repaired. This is an indication of the typology of masonry using the ”sacco” technique (this technique
corresponds to the filling between two wall claddings). Inside the churh, we note that both columns C1
and C2 use TCM1 in the lower part and TCM2 in the upper part. Reminding that the technique of
construction TCM2 is dated from the 13th century (Arrighetti [2017]), we date the second phase of the
building between 984 and the 13th century. In the absence of historical data, it is difficult to determine
an origin to such a deep reconstruction of the church (anthropogenic origin, fire, natural disaster, ...).

5.3 Phase 3
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Figure 14: Stratigraphy of the external east-facing of the church (MR4, MR6, MR8) including the bell tower (on
the rigth), the central apse and both lateral chapels. Phase 3, phase 4, phase 5, phase 7, phase 8, and phase 10 are
identified.
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Phase 3 is related to the construction of the central apse (MR5, MR6, MR7) and the two lateral chapels
(MR3, MR4 and MR8, MR9) using technique TCM9 for their fundations visible at the bottom of each
wall and technique TCM16 for the walls. The stratigraphic analysis reveals the use of TCM16 in the
edges of MR8 and MR9 of the northern chapel (Figures 10, 14 and 17) which implies that the central
apse and the lateral chapels belong to the same building phase. However they are not necessary built
at the same moment. Indeed, Lia Brunori Cianti mentioned the construction of both lateral rectangular
chapels during the second half on the 15th century (p. 49, Brunori Cianti [2011]).

The delayed construction of both chapels is confirmed by the analysis of the church plan. In Figure
15, we firstly note the angular misalignment of 1.8◦between the wall MR9 of the northern chapel and the
wall MR13 of the nave (represented in red line and collinear to the central apse walls MR5 and MR7).
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Figure 15: Zoom in the northeast lateral apse. A misalignement is observed between MR9 and MR13.

The thickness of both walls at the bottom is different as shown in Figure 16 (77 cm for MR13 and 61
cm for MR9).
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evolution of the church over time.
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5.4 Phase 4

Phase 3

Phase 7

Undetermined

Figure 17: The north lateral chapel. The first phase of
the building is colored in red. The green part corresponds
to a repair of the first phase.

Phase 4 corresponds to the original construction of
the bell tower using technique TCM13 (presented
in Figure 7). The bell tower was built against the
wall of the nave (MR14) as well as the wall of the
northern lateral chapel (MR9, Figure 8). Although
there are no historical writings describing the con-
struction of the bell tower, there are three argu-
ments to date its delayed construction. Firstly,
the technique which is used in MR10, MR11 and
MR12 (technique TCM13 as shown in Figure 8)
is fully different from the technique used in wall
MR14 (TCM2) and from the technique used in the
first stage of the northern lateral chapel (TCM16
used in the original phase of MR8 and MR9) (Fig-
ure 17). This first observation indicates that the
bell tower and the north lateral chapel, each result-
ing from a separate construction site, were not built
at the same time. Second, the spatial relationships
between walls MR10 – MR9, MR10-MR13, MR12-
MR13 and MR12-MR14 show the posteriority of
the bell tower. Both MR 10 and MR 12 clearly lean
against MR9; MR13 and MR 14 are not linked.

Finally, the walls of the bell tower are clearly
wider than the ones of the nave as well as those of
the lateral chapels as shown in Figure 16.

5.5 Phase 5 and 6

R. Ajazzi (Ajazzi [1887], p. 15) mentioned two
minor renovations of the church. The opening of a door in the east-facing wall of the bell tower in 1497
is retrieved by stratigraphic analysis (Figure 14). The repair of the three windows of the southern wall
is also identified (in yellow in Figure 12). R. Ajazzi Ajazzi [1887] mentions the repair of the rose window
of the church in 1528 (Ajazzi [1887]). The traces of the old rose window is still visible on both sides of
the west wall (MR1) confirming its existence since at least 1542 (Figure 8 and Figure 9). It is nowadays
infilled with technique TCM3 (Figure 4).

5.6 Phase 7 : repairs link to the 1542 seismic event

One of the largest earthquake in the Mugello basin occurred in June 6, 1542 (Guidoboni et al. [2018],
Guidoboni et al. [2019]) with an estimated epicentral macroseismic intensity of 9 and an estimated mag-
nitude of 6,02. The seismic event is reported at least in 81 historical records, among which 27 are from
direct sources (Guidoboni et al. [2018], Guidoboni et al. [2019]). The epicenter is estimated very close to
Scarperia (Figure 2). In the particular case of Sant’Agata del Mugello, damage are reported in four main
historical writings. Descriptions are different from one historical source to another. The first document is
a letter dated from June 23, 1542 and kept in the Biblioteca Nazionale Marciana di Venezia (* [d], primary
source). It reported damage related to the earthquake such as collapsed buildings, injuries and fires in
the whole basin. The village of Sant’Agata composed of around 100 houses is described as being entirely
collapsed with 11 fatalities. The church seems to be entirely destroyed except a part of the bell-tower
described with a bell still attached at the top of the tower.
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”Santa Agata quale era honorevel vila de più di cento fuochi e li erano molte bellissime case
sta peggio del altre, tutta si trova rovinata e cos̀ı un bel tempio che li era e il campanile tutto
sfassciato, sopra del quale li è rimasto la campana quale sta in bilico ne si vede come né chi
la sustenti talché pare cosa stupenda e meravigliosa e l̀ı sono morti XI.”

A second document originates from the archivio di stato di Firenze (* [a], primary source) provided
detailed information about the effect of the earthquake in the Mugello basin (1742 collapsed buildings
and 113 dead people). The particular case of Sant’Agata is described as a collapsed church with 6 injuries:

”S[an]ta Agata Villa rovinata la chiesa, e mortovi 6 persone.”

A third document from the archivio di stato di Pistoia (* [b], primary source) gives some quantitative
information about the effect of the earthquake (more than 1500 collapsed building). The description of
the building damage in Sant’Agata is particularly focused on the church described as entirely destroyed.

”Sancta Agata tutta la chiesa e la casa rovinata; morti 6.”

Finally a document from the Archivio Parrocchiale dei Santi Jacopo e Antonio di Fivizzano (* [c], primary
source). described the church as being destroyed with 6 dead people.

”Castelgrosso e Santagheta ruvinata la chiesa e morto persone 6.”

The archives clearly demonstrate the occurrence of a seismic event as an hypothesis to explain the
observed repairs described below. Throughout the rest of this section, repairs related to the 1542 seismic
event are described considering each macroelement of the church (the front wall, the bell tower, and the
lateral chapels). As introduced in section 3.1.1, Nozzolini’s log book provides some information about the
effect of the 1542 earthquake on the church. Even if T. Nozzolini did not witness the 1542 seismic event,
he collected first hand information. He described the bending of the front wall as a result of the 1542
seismic event. The stratigraphic analysis reveals that wall corners of the front wall have been restored
(represented in green in Figure 8 as blocks which did not staggered). In the case of the bell tower,
Nozzolini learned from senior people who witnessed the 1542 seismic event that the bell tower was higher
before the 1542 earthquake (Figure 18, [Brunori Cianti, 2011]). They decided after the earthquake to
rebuild only the south wall of the bell tower where they opened two windows. The rest of the bell tower
was then covered with a roof. Nozzolini found the bell tower in this state when he represented it in his
log book (Figure 18). The stratrigraphic analysis confirms the construction of the top of the south facing
wall of the bell tower as shown in green in Figure 8, 12 and 14. The original shape of the south facing
wall of the bell tower as it was rebuilt after the 1542 earthquake is visible in Figure 12. The infilling of
the cracks is still visible on the west facing wall of the bell tower (MR12 in Figure 8).

Figure 18: Excerpt of Nozzolini’s archives describing the bell tower in 1608 .
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In the case of the two lateral chapels, there is no documentation regarding the 1542 seismic event.
A discordance is yet observed between technique TCM10 and technique TCM16 (Figure 10 and 14).
In Figure 17, TCM10 is clearly used after TCM16. Such a discordance is interpreted as a repair of
the technique TCM16 using technique TCM10. The stratigraphic analysis clearly show that damage
description from historical sources should be carefully taken into account. The full collapse of the church
described in the texts is not compatible since we still observe the aforementioned phases (phase 1 to phase
6) identified in the nave (Figures 8-13), the lower part of the bell tower (Figure 8) as well as the apse
(Figure 14). From historical texts, we only validate the partial destruction of the bell tower (since the
lower part which is older is still visible).

5.7 phase 8 : first phase of repairs carried out by T. Nozzolini

Phase 9 is related to the Nozzolini’s repairs from 1608. The priest funded and lead unfinished restoration
work on the church after the 1542 earthquake. He described the front wall as tilted. He first put the porch
into its original position since the beams and the roof of the porch went outside of 30 cm (Brunori Cianti
[2011], p. 82).

”Ad̀ı 12 di Agosto per haver rimesso al suo luogo il tetto del portico dinanzi alla chiesa che
l’anno 1542 era uscito per il terremoto e calato le travi dal luogo suo in fuori un mezzo braccio
[...]”

He used a tie rod to fix one of the beam of the porch to the front wall of the church. Two smaller tie rods
are also fixed at the same place. Such reinforcement are no more visible.

”Per una catena di ferro di libbre 9 che lega una delle travi di detto tetto con la facciata della
chiesa per un paletto di ferro di libbre 7 che tene detta catena di dentro nella chiesa 1. due
tutto Per due altre catenuzze minori poste al medesimo etto di libbre 5.”

Nozzolini describes the restoration of the roof of the church, as well as the porch of the bell tower. Even
if the stratigraphic analysis detects the evidence of a previous porch along the north wall of the church
(in blue in Figure 10) and the west wall of the bell tower (in blue in Figure 8), it does not correspond to
the porch described by Nozzolini. We believe the so called porch was located against the east wall of the
bell tower since a door existed at that time The priest also did some repairs in the dovecote (under the
roof of the bell tower) (p. 87, Brunori Cianti [2011]) and he leveled also the ground of the church as it is
nowadays observed (Brunori Cianti [2011], p 82) :

”Per dua migliaia di mezzane per mattonare la chiesa dal mezzo in sula quale feci abbassare
è ridurre tutta a un piano scudi dieci e lire quattro per farle arrotare prima che si cocessero”

”A abbassare il pavimento e fare il fondamento.”

Nozzolini indeed describes the presence of several items that are no more in the church. In particular the
existence of a stair going from the church to the dovecote (located in the bell tower at that time). He
filled the door in the bell tower which is still visible (in blue in Figure 11).

”In questo medesimo Campanile l’anno 1607 feci la scala murata che è in sacrestia, che
prima si montava di chiesa con una scala grande di legno, che arrivava a quell’uscio che hora
apparisce murato nella prima colombaia.”

5.8 Phase 9 : the seismic event of 1611

A new seismic event occurred in September 8, 1611 with an estimated epicentral intensity of 7. The
epicenter is located very close to Scarperia (Figure 2). This event is poorly described in the historical
sources. Nozzolini described the event as a terrible disaster ([Brunori Cianti, 2011], p 88):

”[...] a d̀ı 8 di settembre detto anno a hore quattro e mezzo di notte venne un terremoto
terribilissimo che rovino infite muraglie par il mugello ...”.
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In the church, three chimneys collapsed, the cracks caused by the 1542 seismic event reopened and new
cracks are detected. Such damage are visible in Figure 8. Because the belltower is particularly damaged,
Nozzolini proposed a deep restoration of the building as described in its notebook (Brunori Cianti [2011],
p 89).

”[...] io Tolomeo Nozzolini l’anno 1612 da d̀ı 9 di luglio fino a tutto agosto mi misi a rassettarlo,
la facciata delle Campane, non la toccai di niente se non quanto che essendo aguzza, l’alzai
dalle bande e un braccio più, e la ridussi a facciata piana, dell’altre tre facciate ne disfeci otto
braccia che erano intenebrate e conquassate e le alzai al pari di quell’altra e feci il campanile
quadro con quelli altri tre finestroni e lo ridussi a padiglione nel modo che horasi trova, la
spesa che vi è adata è quella che qui di sotto segue.”

The three walls of the bell tower (north wall, west wall and east wall) are leveled off about 4.7 m and then
rebuilt at the same height as it is visible today (in blue in Figures 8, 10 and 14). The raising of the roof
of the south facing wall of the bell tower (going from a triangular facade to a rectangular one) is visible
in green in Figure 12.

5.9 Phase 10, phase 11 and phase 12

According to R. Ajazzi Ajazzi [1887] the east door of the bell tower is embedded in 1659. This repair is
still visible in Figure 14 (in purple) and corresponds to phase 10.

Phase 1

Phase 2

Phase 3

Phase 11

E’ D’

0 2.5 5 m.

[40]

[24]

[41]
[42]

Figure 19: Stratigraphy of the inner east-facing of the church (MR4, MR6, MR8) showing phase 1, phase 2, phase
3 and phase 11. Phase 1 corresponds to the original construction of the Romanesque church. Phase 2 is identified
as a repair of phase 1.
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In 1819, some restoration works are done in the church choir corresponding to phase 11. The arc of
the central apse (ARC2) is raised about 1.20 m (Brunori Cianti [2011]). This operation induced a partial
destruction of the upper part of the choir. This restoration work is visible in pink in Figure 19. The two
lateral apses are lengthened about 1.8 m (Brunori Cianti [2011]) but this work is no more visible because
of the plaster on the walls.

”allungare le due ali del Mur delle Cappelle laterali per la lunghezza di braccia tre ciascuna
, come pure il Muro che recinge il detto Coro perla lunghezza di Braccia 111/4.”

Phase 12 is related to some reconfiguration work like the filling of the rose window and the repair of the
front wall corners.

(a) View of the church of Sant’Agata in 1802. (b) Photo of the church in 1905.

Figure 20: a) View of the church of Sant’Agata in 1802 (Fontani [1802]). b) Photograph of the church in 1905
(personal communication).

The rose window of the church is no more present as shown in Figure 20b contrary to the view shown
in Figure 20a. Finally, we note the disappearance of the porch between the picture and the photo.

5.10 The 1919 seismic event

A new seismic event occurred in June 29, 1919 with an estimated epicentral macroseismic intensity of 7
in Sant’Agata and an estimated macroseismic magnitude of 6,38. The epicenter is located in the south-
eastern part of the Mugello basin, 30 km away from Sant’Agata (Figure 2). Four primary sources describe
the church in Sant’Agata (Guidoboni et al. [2019], Guidoboni et al. [2018]). Some minor damage are
reported in the church like small cracks as well as the movement of some decorative structures inside the
church. The stratigraphic analysis does not reveal any repairs associated with this historical earthquake.

5.11 The phase 13

This final phase is related to all the restoration events during the 19th century. All the phases are
summarized in Figure 23.

5.12 Building techniques for repairs

Figure 21 shows the distribution of both the building techniques used in the repair units (Figure 21), and
the building techniques which are repaired themselves (Figure 21b). The most commonly used techniques
in repairs are TCM2 (41 %) and TCM8 (15.4 %). The most repaired techniques is also TCM2 (50.7 %).
It is interesting to note that the building technique TCM2 is mostly repaired by TCM2 itself at different
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period of time (mainly for the openings infilling). It shows that ancient builders had the will to make
discreet repairs avoiding, for example, to repair blocks of limestone (TCM2) with bricks (TCM8) .

a b

Figure 21: a) Distribution of the building techniques used in the repairs. b) Distribution of building techniques
which are repaired.

6 Geometry and material evolution of the church

We summarize our findings by building a time line of the phases chronology in the light of historical
records and stratigraphic analysis (Figure 22 and 23), proposing sketches for the 13 building phases
identified (Figure 24 ) as well as for the earthquake damage mechanisms identified (Figure 25). The time
line (Figure 22) clearly outlines the complementarity contribution of historical records and stratigraphic
analysis in the different construction phases identified.
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Date Origine PhasesSeismic itensitySource Type of operation

Construction

Seismic event
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Is Intensity in Sant’Agata

Archaeological data
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intensity

5

7

8

11

12

13

6

4

3

2

1

0

9
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<984 A.D.

948

1175

12th - 13th

1497

1500

1512-1513

1525-1526

1528

1536

1544

1546

1548

1611-1630

1659

1748

1802

1542

1597

1727

1762/04/15

1833-1834

1835

1843

1875

1905

1963-1967

1980

2008

1864

1919

1912

1929

1931

1939

1960

1969

1553

15th

1611

1914

1608-1611

1819

15th

Io = 9, Is = 9

Io = 7-8, Is = ?

Io = 7, Is = ?

Io = 6-7, Is = ?

Io = 7, Is = ?

Io = 6, Is = ?

Io = 6-7, Is = ?

Io = 7, Is = ?

Io = 5, Is = ?

Io = 10, Is = ?

Io = 6-7, Is = ?

Io = 6, Is = ?

Io = 7, Is = ?

Io = 7, Is = ?

Io = 4-5, Is = ?

Figure 22: Relative chronology of the construction of the Sant’Agata church crosschecking historical sources and
stratigraphic analysis. The figure shows on the left the origin of the data used to identify the construction phases
(historical records or stratigraphic analysis).
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The assembly of the different aforementioned phases is summurized in Figure 23.

Phase 1

Phase 2

Phase 6

Phase 11

Phase 7

Phase 4

Phase 9

Phase 3

Phase 5

Phase 8

Phase 10

Phase 12

Decorative structures

0 5 10m.

Geographic north

North building 

reference

Figure 23: Architectural evolution of the church over time summurizing the assembly of the different aforementioned
phases.

Based on this time line and on the architectural evolution of the church (Figure 23), an interpretation
of the evolution of the church’s architecture highligthing both the geometry and the material evolution
over time is proposed (Figure 24).
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Phase 7
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Phase 9

Phase 10

Phase 11

Phase 12

Figure 24: Sketches of the 12 building phases of the church over time.

During phase 0, the current church did not exist. The trace has been drawn on the floor of the current
church using color stones (Figure 23). Phase 1 is related to the construction of the first phase of the
current church (Figure 24a). This phase is still visibile at the bottom of the church (Figure 23). Building
technique TCM1 is used. The shape of the nave of phase 1 is not precisely known. However another trace
of a monocircular nave is still visible in the central apse of the current church (Figure 23). Figure 24a
provides an interpretation of the church as it could have been. The hypothesis of a semi-circular apse is
also mentioned by Lia Brunori Cianti (Brunori Cianti [2011]). Phase 3 is characterized by the construction
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of a rectangular central apse as well as the two lateral chapels. However, it is difficult to know if their
construction was carried out at the same time. On the basis of three arguments, it was decided to split
phase 3 in two subphases : phase 3a corresponding to the construction of the central apse (Figure 24b)
and phase 3b related to the addition of the side chapels (Figure 24c). First, the thickness of the walls
of the central apse and the lateral chapel is different (Figure 16). Second, an angular deviation of 1.8
degree has been detected between MR9 and MR13 (Figure 15). Initially, the central apse had to be built
and connected to the wall of the older nave (Figure 24b). In a second step, the side chapels were added.
The angular deviation of the north chapel is then interpreted as a design error. The rectangular central
apse is built during phase 3a while the two lateral chapels are added during phase 3b. According to a
stratigraphic argument : MR8 is built after MR7 (Figures 10, 14 and 17). The third historic argument
comes from the analysis of Lia Brunori Cianti (Brunori Cianti [2011], secondary source) describing the
addition of the two lateral chapels over the 15th century. Phase 4 corresponds to the construction of
the bell tower against the north wall of the church (Figure 24d). The original height of the bell tower
is discussed below. During phase 5, both the stratigraphic analysis and historical records confirms the
opening of a door in the east wall of the bell tower (Figure 24e). Phase 6 corresponds to the construction
of a penthouse along the front wall (Fig. 24f). This structure element is commonly cited in the historical
records over time.

a b

Phase 1

Phase 2

Phase 3

Phase 4

Phase 5

Phase 6

Phase 7

Phase 8

Phase 9

Phase 10

Phase 11

Phase 12

Figure 25: Sketches of the damage mechanisms identified for both, the 1542 (a) and 1611 (b) seismic event.

Phase 7 is related to the repairs after the 1542 seismic event (Figure 24g). The impact of the historical
earthquake is described at the scale of the entire basin but not at the building scale. The church is thus
described as entirely destroyed in the records. However stratigraphic analysis, providing an accurate
location of building damage and repairs, proves that the nave and the bell tower were still standing.
Such a result suggests how emphatic historical sources could be, in the description of the effects of an
earthquake. This tendency is all the more common in written testimonies which record a reconstruction
work, enhancing the role of an individual or institutional initiative ([Thomas and Witschel, 1992], and
thus should not be taken literally (Guidoboni et al. [2009]).

Archives as well as stratigraphic data show that the top of the bell tower probably collapsed. The
north, east and west facing wall of the bell tower were directly covered with a roof (15,5 m high deduced
by the botom limit of OPUR 44, 45 and 46 which also preserved such a limit from other construction
phases) while the south wall is raised up above the roof (19,7 m high deduced from opur 44, 45 and 46).
The dimensions of the church after such repairs are deduced from Nozzolini’s description since he leveled it
off 4,7 m. The nave currently has titling walls. Even if the induced damage of the front wall were repaired
again when Nozzolini arrived 66 years after the 1542 earthquake, the repairs of the corner quoins are still
visible (in green in Figure 24). It induced a bending of the three walls of the nave (Figure 25a). Such a
bending is still visible since the corner walls are vertical while the middle part of the nave is bending. An
important repair of the two lateral chapel is detected only by stratigraphic analysis. The failure mechanism
deduced from such repair is a collapse of both chapels (Figure 25a on the right). It is important to note
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that the absence of historical documents would have made it impossible to identify such damage without
a stratigrapic analysis. Phase 8 corresponds to the first repair work led by T. Nozzolini between 1608 and
1611 (Figure 24h) and is precisely described in his exceptional log book. The north penthouse is rebuilt
and a new one is built along the south wall of the nave. Phase 9 is related with the repairs made by T.
Nozzolini after the 1611 seismic event (Figure 24i). His log book as well as the stratigraphic analysis of
the bell tower show a reconfiguration of the top of the building. The damaged walls were first reduced
then raised up until the current configuration. The identified repairs as well as the historical description
suggests a deep cracking of the bell tower (as shown in Figure 25b). The eastern door of the belltower
is embedded during phase 10 (Figure 24j) as described by historical writings and corroborated by the
stratigraphic analysis. In 1819, the central apse is raised up related to phase 11 (Figure 24k). Phase
12 corresponds to the infilling of the rose window and the repair of the front wall corner (Figure 24l).
Modern restoration over the 20th century are done during phase 13. The dimensions of most structural
elements over time are fairly well known (nave, side chapels, central apse). In the case of the height of
the original bell tower (built during phase 4) we have no direct information since it was destroyed and
rebuilt many times. However Figure 26 described how we constrained the original height (h4) from the
identified successive repair units and the historical sources. Figure 26 focused on the west wall of the bell
tower. The oldest limit is h2 (estimated at 15.35 m from orthophoto in Figure 8) corresponding to the
height of the damaged bell tower just after the 1542 earthquake and on which people decided to rebuild
the south wall of the bell tower. After the first repair of the bell tower (phase 7, OPUR 46) the maximal
height (h5) of the south wall of bell tower is of 18.58m (deduced from stratigrapic analysis in Figure 8).
Since only the south wall of the church has been rebuilt, we can give a first evaluation of the height of
the belltower between h2 and h5 (i.e. between 15.35m and 18.58 m). Furthermore, this evaluation can be
impoved using additional information from Nozzolini’s notebook. Indeed the only Nozzolini’s work in the
bell tower is the destruction of 4,7 m of the three walls until the still visible h1 limits. h3 is then deduced
from h1 at 17,38 m which is inevitably lower than the original heigth h4. It is important to note that
h2 and h3 are not necessary equal since a slight levelling probably had to be done in order to be able to
build the south wall contrary to the three other walls of the bell tower. The original height h4 can thus
be constrained between h3 and h5 (i.e. 17.38 m and 18.58 m).
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Figure 26: Scheme of the west wall of the bell tower to discuss the evolution of its height over time. OPUR ID are
specified in square brackets.
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7 Conclusion

Combining the analysis of historical records with the analysis of building stratigraphy following the
RECAPmethod, we propose here a new approach to trace the architectural evolution of the Sant’Agata del
Mugello church and identify damage mechanisms. 80 repair units are inventoried in the OPUR database.
The identified repairs are then compared with written records which constitute an exceptional evidence.
Such a methodology allows to identify 13 building phases. The two methods provide complementary
information. Sometimes, information is not detected from one of the two methods. As an example,
the collapse of both lateral chapels of the church during the 1542 earthquake was detected only from
stratigraphic analysis since the seismic event is very little described in historical sources. Archives made
it possible to distinguish between postseismic repairs and common reconstruction of the building. Both
methods allow to identify and quantify damage mechanisms. Phase 7 and phase 9 are related with
earthquake damage. As expected, the 1542 seismic event was the most damaging earthquake. Cracks
damaged the bell tower inducing the fall of the top of the bell tower. The three walls of the nave are
damaged following a bending damage mechanism. A complex overturning characterized the collapse of
the two lateral chapels. T. Nozzoloni delivered an exeptional log book describing the multiple renovation
works as well as repair works. The document contains first hand information about damage related to
the 1542 seismic event. No damage are related to the 1597 earthquake. Before the 1611 seismic event,
the front wall of the church was replaced in its original position. A penthouse was built alongside the
southern facing wall of the nave. The 1611 seismic event damaged only the bell tower inducing deep
cracks through the walls. The tower was first lowered then raised up to its current height. The study
shows a drastic change in the building techniques used in the church over time. The earliest building
techniques used large blocks of limestone for the building of the church : the nave, the central apse, the
early stage of lateral chapels and the one of the bell tower. Techniques using large blocks of limestone
are also used in the repair units. As an example, TCM2 is used to repair the nave. Nevertheless, damage
induced by the 1542 seismic event are so important that building techniques drastically evolved. Masonry
techniques with rounded shaped blocks or pebbles are used. Mortar is dominant (TCM9 and TCM10).
TCM9 and TCM10 have a high vulnerability since material can be caught by hand. Techniques using
stones and bricks are also used. The decreasing quality of the building techniques could be related to a
quick reconstruction of the damaged church with limited fundings. The Nozzolini period (phase 8 and 9
from 1608 to 1630) is characterised by an improvement in the building techniques used to rebuild both
the 1542 and 1611 seismic damage. Nozzolini’s renovation used very small rectangular blocks of limestone
with bricks using a more resistant mortar (TCM14). No more repairs are related with earthquakes after
phase 9. Rectangular blocks of limestone are used to infill the rose window in the front wall and decimetric
block of limestone are used in the wall corners with concrete. If the archives corroborates the stratigraphic
analysis, the latter allows to improve the text interpretation. As an example, the analysis clearly shows
that the church did not entirely collapsed after the 1542 earthquake as it was written. This comparison
is essential even in the case of detailed historical sources like the Nozzolini’s notebook. Accounts of post-
seismic reconstructions are indeed often the elaboration of an individual memory through the glorification
of renovation works (Bérenger-Badel [2005], Thomas and Witschel [1992]). Such a precision is particularly
important to enhance the definition of epicentral macroseismic intensities.
The church of Sant’Agata is an exceptional working laboratory since the repair operations are still visible
and the existence of exceptional historical documents like Nozzolini’s log book allows to corroborate the
information obtained from stratigraphic analysis. Such an extraordinary richness of information is mainly
due to the Sant’Agata population who is strongly engaged into the preservation of its heritage. Indeed,
the town hall of Scarperia e San Piero sponsored an outreach event, held in October 2019 in the church
of Sant’Agata, to present the project to the local population and to hare with them the main results of
this study.

To conclude, this cross-disciplinary protocol, developed in the framework of a case study, has the
potential to be applied to other buildings of different typologies, periods or locations and to contribute
more broadly to the knowledge of the local historical seismicity.
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OPUR catalogue

Identity Intervention partial - ACoR : TCM2
Repaired part(s) : North, South ; Upper part, Middle part

Hazard Supposed collapse (Rocking. Partial overturning of the wall with rotations axis at
the floor level)
Ancient origin : undetermined - Probability of the event undetermined

Localisation

Id. OPUR

SantAgata, , ,  : Façade wall, load-bearing

1

Repair Reconstruction
Dimensions (cm) : Lenght 1500 (preserved), Width 1510, Height 1191
Masonry : Stone, Mortar [Lime and sand]

Relations Equal to TCM2 - Before TCM3, TCM4, TCM6 - After TCM1
Contemporary to OPUR 35, 36, 37, 5, 77 - Before OPUR 2, 34, 4, 63, 64, 67, 68, 69,
7, 70, 72, 9 - After OPUR

Other precisions Front wall of the church (MR1) : between the middle and top of the wall. The upper
part of the wall is built above a first constructive phase. A major change of work
which. This could reflect a collapse of the structure.

the technique that is being repaired(TCM1) :
Use of decimetric and quadrangular blocks of limestone (Pietra Albarese). Maximum
length of the block : 25.5cm, Minimum length of the block : 12.3cm. Max width :
72cm, minimum width : 10.5 cm. Blocks edges are roughly cut. Course of
serpentinite are used with an ornemental purpose. Dimension of joints : max : 1.2cm,
min : 0.2cm
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Identity Intervention partial - ACoR : TCM3
Repaired part(s) : North, South ; Upper part

Hazard Settling
Ancient origin : undetermined - Probability of the event undetermined

Localisation

Id. OPUR

SantAgata, , ,  : Façade wall, load-bearing

2

Repair Reconstruction
Dimensions (cm) : Lenght scanner, Width 339, Height 390
Masonry, Filling-in : Stone, Mortar [Lime and sand] [dimension of elements : about
10°-20 cm]

Relations Equal to TCM3 - After TCM2
Before OPUR 75 - After OPUR 1

Other precisions External facing of the front wall of the church (MR1) : Infilling of the rose window.
Use of limestone (Pietra Alberese) and Serpentine course. Decimetric blocks.
Undetermined origin. Such an infilling of the previous rose window might be
considered as a common reconfiguration work even if it is sometimes made as a
postseismic repair.
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Identity Intervention partial - ACoR : TCM6
Repaired part(s) : North, South ; Middle part, Upper part

Hazard Deformation (Corner overturning)
Ancient origin : earthquake - Probability of the event strong

Localisation

Id. OPUR

SantAgata, , ,  : Façade wall, load-bearing

3

Repair Not indicated
Dimensions (cm) : Width 123, Height 787
Masonry, Block : Stone, Mortar [Lime and sand] [dimension of elements : between
20 and 50 cm]

Relations Equal to TCM6 - After TCM1, TCM2
Contemporary to OPUR 79 - Before OPUR 4, 5 - After OPUR 67, 68, 69, 70, 71, 72,
75

Other precisions Repair of the two corner quoins of the front wall (MR1) as well as the upper part of
the wall. The repair is particularly visible because of a centimetric shift between opur
6 and opur 1.

Use of decimetric blocks of limestone (until 50 centimeter length).
We associated this repair with a seismic event. First it is a typical repair due to a
global overturning of the front wall. Such a damage is secondly described in
historical source (Tolomeo Nozzolini's log book).
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Identity Intervention partial - ACoR : TCM2
Repaired part(s) : North, South ; Middle part

Hazard Supposed collapse
Ancient origin : undetermined - Probability of the event undetermined

Localisation

Id. OPUR

SantAgata, , ,  : Façade wall, load-bearing

4

Repair Reconstruction
Dimensions (cm) : Lenght 50, Height 50, Thickness 75
Masonry, Filling-in : Stone, Mortar [Lime and sand]

Relations Equal to TCM2 - After TCM2
Contemporary to OPUR 63, 78 - Before OPUR  - After OPUR 1

Other precisions Front wall of the church (MR1). External facing of the church. Infilling of holes which
contained the beam of the penthouse.
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Identity Intervention partial - ACoR : TCM2
Repaired part(s) : North, South ; Middle part, Upper part

Hazard Supposed collapse (Global overturning of the façade)
Ancient origin : undetermined - Probability of the event undetermined

Localisation

Id. OPUR

SantAgata, , ,  : Interior wall, load-bearing

5

Repair Reconstruction
Dimensions (cm) : Lenght 1500, Height ~7.50, Thickness ?
Masonry, Block : Stone, Mortar [Lime and sand]

Relations Equal to TCM2 - After TCM1
Contemporary to OPUR 1, 6, 7 - Before OPUR 10, 74, 79, 8

Other precisions Front wall of the church (MR1) : internal part of the church.
This is the same description than opur 1 but applied to the inner facing wall of the
church.
It is the same repair operation. Type of the masonry : SACO
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Identity Intervention partial - ACoR : TCM2
Repaired part(s) : North, South ; Middle part, Upper part

Hazard Supposed collapse
Ancient origin : undetermined - Probability of the event undetermined

Localisation

Id. OPUR

SantAgata, , ,  : Pillar

6

Repair Reconstruction
Dimensions (cm) : Width 19, Height 231
Masonry : Stone, Mortar [Lime and sand] [dimension of elements : 10 cm]

Relations Equal to TCM2 - After TCM1
Contemporary to OPUR 5, 7 - Before OPUR 8 - After OPUR 5

Other precisions Repair of the south pilaster (PL4) of the inner part of the front wall (MR1). Use of technique
TCM2 to repair TCM1. The repair unit is linked to the repair unit of the front wall as described
in opur 4. There is only a small part of the repair which is still visible today because this repair
is itself repaired by another repair unit.

We note the same repair than the north pilaster (PL3).
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Identity Intervention partial - ACoR : TCM2
Repaired part(s) : North, South ; Middle part, Upper part

Hazard Supposed collapse
Ancient origin : earthquake - Probability of the event strong

Localisation

Id. OPUR

SantAgata, , ,  : Pillar

7

Repair Reconstruction
Dimensions (cm) : Width 10, Height 76
Masonry : Stone, Mortar [Lime and sand] [dimension of elements : 10 cm]

Relations Equal to TCM2 - After TCM1
Contemporary to OPUR 5, 6 - Before OPUR 10

Other precisions Repair of the north pilaster (PL3) of the inner part of the front wall (MR1). Use of technique
TCM2 to repair TCM1. The repair unit is linked to the repair unit of the front wall as described
in opur 4. There is only a small part of the repair which is still visible today because this repair
is itself repaired by another repair unit.
Same repair work than the south pilaster (PL4).
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Identity Intervention partial - ACoR : TCM2
Repaired part(s) : North, South ; Middle part, Upper part

Hazard Supposed collapse - Crack
Ancient origin : undetermined - Probability of the event undetermined

Localisation

Id. OPUR

SantAgata, , ,  : Pillar

8

Repair Not indicated
Dimensions (cm) : Width 58, Height 483
Masonry, Block : Stone, Mortar [Lime and sand]

Relations Equal to TCM2 - After TCM2
After OPUR 5, 6

Other precisions Reconstruction or damage of the south pilaster (PL4). A crack is visible between the part of
the pilaster built against the front wall and the second part that could interpreted as a repair or
the consequence of the small overturning of the front wall after the 1542 earthquake. The
same technique is used for both part of the pilaster.

Repair or damage?
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Identity Intervention partial - ACoR : TCM2
Repaired part(s) : East, West ; Upper part, Middle part

Hazard Deformation - Supposed collapse - Crack (Global complex overturning of the
façade)
Ancient origin : earthquake - Probability of the event strong

Localisation

Id. OPUR

SantAgata, , ,  : Façade wall, load-bearing

9

Repair Reconstruction
Dimensions (cm) : Lenght 2842, Height 338
Masonry : Stone, Mortar [Lime and sand]

Relations Equal to TCM2 - After TCM2
Before OPUR 13, 51 - After OPUR 1

Other precisions Internal facing wall of MR14 (north wall of the nave).
Reconstruction of the wall from the middle until the top of the wall. Use of TCM2 with
blocks of limestone having very fine joints. The repair is visible  because the wall is
straight ahead contrary to the wall below which undulates slightly.

It is important to not a bending of the wall below towards the interior of the church. It
confirms the typology of the wall built using SACO technique.
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Identity Intervention partial - ACoR : TCM2
Repaired part(s) : North, South ; Upper part, Middle part

Hazard Supposed collapse - Crack
Ancient origin : undetermined - Probability of the event undetermined

Localisation

Id. OPUR

SantAgata, , ,  : Pillar

10

Repair Not indicated
Dimensions (cm) : Width 52, Height 490

Relations Equal to TCM2 - After TCM2
After OPUR 5, 7

Other precisions Reconstruction or damage of the north pilaster (PL3). A crack is still visible between the part
of the pilaster built against the front wall and the second part that could interpreted as a repair
or the consequence of the small overturning of the front wall after the 1542 earthquake. The
same technique is used for both part of the pilaster.
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Identity Intervention partial - ACoR : TCM2
Repaired part(s) : East, West ; Middle part, Upper part

Hazard Settling
Ancient origin : undetermined

Localisation

Id. OPUR

SantAgata, , ,  : Façade wall, load-bearing

11

Repair Reconstruction
Dimensions (cm) : Lenght 720, Height 273
Filling-in, Masonry : Stone, Mortar [Lime and sand]

Relations Equal to TCM2 - After TCM2
Contemporary to OPUR 12 - After OPUR 1, 76

Other precisions Internal facing wall of MR2 (south wall of the nave). East part of the wall. Infilling of a previous
opening above the door going to the canonica. Use of technique TCM2.
I do not define a new building technique for this infilling. It is very close to the TCM2
technique used for the front wall. The only difference is the irregular face of the
block. The repair operation seems to have been very fast. It is important to note that
the three identified infilling in the church have been done using this degraded
technique.
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Identity Intervention partial - ACoR : TCM2
Repaired part(s) : East, West ; Middle part, Upper part

Hazard Settling
Ancient origin : undetermined

Localisation

Id. OPUR

SantAgata, , ,  : Façade wall, load-bearing

12

Repair Reconstruction
Dimensions (cm) : Lenght 106, Height 170

Relations Equal to TCM2 - After TCM2
Contemporary to OPUR 11 - After OPUR 1, 76

Other precisions Internal facing wall of MR2 (south wall of the nave). East part of the wall. Infilling of a previous
opening very close to the previous infilling described in opur 11.

I do not define a new building technique for this infilling. It is very close to the TCM2
technique used for the front wall. The only difference is the irregular face of the
block. The repair operation seems to have been very fast. It is important to note that
the three identified infilling in the church have been done using this degraded
technique.
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Identity Intervention partial - ACoR : TCM2
Repaired part(s) : East, West ; Middle part, Upper part

Hazard Settling
Ancient origin : undetermined - Probability of the event undetermined

Localisation

Id. OPUR

SantAgata, , ,  : Façade wall, load-bearing

13

Repair Reconstruction
Dimensions (cm) : Lenght 178, Height 341
Filling-in, Masonry : Stone, Mortar [Lime and sand]

Relations Equal to TCM2 - After TCM2
After OPUR 9

Other precisions Internal facing wall of MR13 (north wall of the nave). East part of the wall. Infilling of a
previous opening.
I do not define a new building technique for this infilling. It is very close to the TCM2
technique used for the front wall. The only difference is the irregular face of the
block. The repair operation seems to have been very fast. It is important to note that
the three identified infilling in the church have been done using this degraded
technique.
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Identity Intervention full - ACoR : TCM10

Hazard Supposed collapse - Fracture - Settling - Crack (Corner overturning. Partial
complex overturning)
Ancient origin : earthquake - Probability of the event very strong

Localisation

Id. OPUR

SantAgata, , ,  : Façade wall, load-bearing

14

Repair Not indicated
Dimensions (cm) : Width 419, Height 626

Relations Equal to TCM10 - Before TCM13, TCM8 - After TCM16
Contemporary to OPUR 18 - Before OPUR 15, 16, 17

Other precisions North side chapel (MR8).
A portion of a MR8 wall built against MR7 using the same building technique
(TCM16) which translated the construction of the lateral chapel after the central
apse. Yet the repair unit that we consider here is built against this previous portion of
the wall MR8 with the use of technique TCM10. TCM10 is a mix of mainly irregular
(sometimes regular) blocs of limestone with pebbles. It is important to note the high
presence of mortar. This type of repair translates a partial collapse of the lateral
chapel.
The so called V profil chapel linked to the central apse. The V profil  can be seen
looking at the plan of the church.
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Identity Intervention partial - ACoR : TCM8
Repaired part(s) : North, South, East, West ; Lower part

Hazard Supposed collapse (Corner overturning)
Ancient origin : earthquake - Probability of the event low

Localisation

Id. OPUR

SantAgata, , ,  : Façade wall, load-bearing

15

Repair Corner
Dimensions (cm) : North-South wall : Width 65, Height 154
East-West wall : Width 65, Height 134
Masonry : Terra cotta [Brick], Mortar [Lime and broken terra cotta]

Relations Equal to TCM8 - After TCM10, TCM9
Contemporary to OPUR 16 - After OPUR 14, 18

Other precisions Corner of the north side chapel. Repair of the lowest part of the corner using bricks
(TCM8)

We note the same repair in the highest part of the corner.
Repair of the previous opur 14.
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Identity Intervention partial - ACoR : TCM8
Repaired part(s) : North, South, East, West ; Upper part

Hazard Supposed collapse (Corner overturning)
Ancient origin : earthquake - Probability of the event low

Localisation

Id. OPUR

SantAgata, , ,  : Façade wall, load-bearing

16

Repair Corner
Dimensions (cm) : North-South wall : Width 68, Height 296
East-West wall : Width 66, Height 312
Masonry : Terra cotta [Brick], Mortar [Lime and broken terra cotta]

Relations Equal to TCM8 - After TCM10
Contemporary to OPUR 15 - After OPUR 14, 18

Other precisions Corner of the north side chapel. Repair of the highest part of the corner using bricks
(TCM8)

We note the same repair in the lowest part of the corner.
Repair of the previous opur 14.
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Identity Intervention full - ACoR : TCM10

Hazard Settling
Ancient origin : undetermined - Probability of the event undetermined

Localisation

Id. OPUR

SantAgata, , ,  : Window

17

Repair Not indicated
Dimensions (cm) : Width 80, Height 83
Filling-in : Stone, Terra cotta [Brick], Mortar [Lime and sand]

Relations Equal to TCM10 - After TCM10
After OPUR 14

Other precisions North side chapel (MR8). Infilling of a old window using the same building technique
(TCM10) used in the opur 14.
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Identity Intervention partial - ACoR : TCM10
Repaired part(s) : East, West ; Lower part

Hazard Supposed collapse (Corner overturning. Partial complex overturning)
Ancient origin : earthquake - Probability of the event very strong

Localisation

Id. OPUR

SantAgata, , ,  : Façade wall, non load-bearing

18

Repair Corner, Reconstruction
Dimensions (cm) : North-South wall : Lenght 421, Height 608
Masonry : Stone, Mortar [Lime and sand]

Relations Equal to TCM10 - Before TCM13, TCM8
Contemporary to OPUR 14 - Before OPUR 15, 16

Other precisions North side chapel (MR9).
Same repair than opur 14 but applied to wall MR9.
Use of a "assise de réglage" in the middle of the wall.
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Identity Intervention full - ACoR : TCM16

Hazard Settling
Ancient origin : undetermined - Probability of the event undetermined

Localisation

Id. OPUR

SantAgata, , ,  : Doorway

19

Repair Not indicated
Dimensions (cm) : Width 120, Height 198
Filling-in : Stone, Mortar [Lime and sand]

Relations Equal to TCM16 - After TCM16

Other precisions Central apse (MR6). External part of the apse. Infilling of a door.Use of the same
building technique than for the wall (TCM16).
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Identity Intervention full - ACoR : TCM8

Hazard Settling
Ancient origin : undetermined - Probability of the event undetermined

Localisation

Id. OPUR

SantAgata, , ,  : Window

20

Repair Not indicated
Dimensions (cm) : Width 259, Height 458
Filling-in : Terra cotta [Brick], Mortar [Lime and sand]

Relations Equal to TCM8 - After TCM16

Other precisions Central apse (MR6). External part of the apse. Infilling of a previous window. Use of
bricks (TCM8).
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Identity Intervention partial - ACoR : TCM10
Repaired part(s) : North, South, East, West ; Upper part, Middle part

Hazard -

Localisation

Id. OPUR

SantAgata, , ,  : Façade wall, non load-bearing

21

Repair Reconstruction
Dimensions (cm) : Lenght 379, Height 694
Masonry, Block : Stone, Mortar [Lime and sand]

Relations Equal to TCM10 - Before TCM8
Before OPUR 22, 23, 43

Other precisions South side chapel (MR4 east wall of the south chapel).
Same repair than opur 14 but applied to wall MR4.
Use of a "assise de réglage" in the middle of the wall.
The repair work is very similar to the one used for the north chapel.
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Identity Intervention partial - ACoR : TCM10
Repaired part(s) : North, South ; Lower part

Hazard Supposed collapse (Corner overturning)
Ancient origin : undetermined

Localisation

Id. OPUR

SantAgata, , ,  : Façade wall, non load-bearing

22

Repair Not indicated
Dimensions (cm) : Width 47, Height 177
Masonry, Block : Stone, terra cotta, Mortar [Lime and sand]

Relations Equal to TCM10 - Before TCM8
After OPUR 21

Other precisions South side chapel (MR3 south wall of the south chapel).
Same repair than opur 14 but applied to wall MR3.
Use of a "assise de réglage" in the middle of the wall.
The repair work is very similar to the one used for the north chapel.
A younger building is built against to this repair wall (the cloister).

We note the very high vulnerability of this technique.
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Identity Intervention partial - ACoR : TCM10
Repaired part(s) : North, South ; Upper part

Hazard Settling
Ancient origin : undetermined

Localisation

Id. OPUR

SantAgata, , ,  : Window

23

Repair Not indicated
Dimensions (cm) : Width 120, Height 119
Filling-in, Masonry : Stone, Mortar [Lime and sand]

Relations Equal to TCM10 - After TCM10
After OPUR 21

Other precisions South side chapel (MR4 east wall of the south chapel). Infilling of the window using
technique TCM10.
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Identity Intervention full - ACoR : TCM8

Hazard Settling
Ancient origin : earthquake - Probability of the event strong

Localisation

Id. OPUR

SantAgata, , ,  : Arch

24

Repair Not indicated
Masonry : Terra cotta [Brick], Mortar [Lime and sand]

Relations Equal to TCM2 - After TCM2
Before OPUR 40, 41, 42 - After OPUR

Other precisions Interior arches of the two lateral chapel. Techniques using bricks. This technique is
different of the one used in the arch of the central apse (use of decimetric blocks of
limestone and sandstone).
After understanding the building evolution of the church. This unit is no more
considered as a  repair unit. The two lateral arches have benn probably built during
the building of the two initial lateral chapels. Bricks are visible under the plaster.
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Identity Intervention partial
Repaired part(s) : North, South, East, West

Hazard Fracture (Vertical crack)
Ancient origin : earthquake - Probability of the event strong

Localisation

Id. OPUR

SantAgata, , ,  : Façade wall, load-bearing

25

Repair Cracks filling
Dimensions (cm) : Width 50, Height 170

Relations Not indicated

Other precisions External east facing wall of the bell tower. 12 iron chains in the wall. A small crack is
visible.
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Identity Intervention partial - ACoR : TCM14
Repaired part(s) : East, West ; Upper part

Hazard
Ancient origin : earthquake - Probability of the event strong

Localisation

Id. OPUR

SantAgata, , ,  : Façade wall, non load-bearing

26

Repair Not indicated
Dimensions (cm) : Width TOUTE LAARGEUR CAMPANILE, Height 482

Relations Equal to TCM14 - After TCM10, TCM13
Contemporary to OPUR 47 - After OPUR 44

Other precisions External east facing wall of the bell tower. Reconstruction of the upper part of the
buillding using technique TCM14.
This part of the bell tower has been rebuilt by Nozzolini. The symbol of Nozzolini's
family is still visible embedded in the wall.
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Identity Intervention full - ACoR : TCM13

Hazard
Ancient origin : undetermined - Probability of the event undetermined

Localisation

Id. OPUR

SantAgata, , ,  : Doorway

27

Repair Not indicated
Dimensions (cm) : Width 104, Height 205

Relations Equal to TCM13 - After TCM13

Other precisions External east facing wall of the bell tower. Infilling of a door using the same
technique than the wall.
Information in the historical sources about the opening and the infilling of the door.
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Identity Intervention partial - ACoR : TCM14
Repaired part(s) : North, South ; Upper part

Hazard Supposed collapse (Partial overturning of the wall with rotations axis at the floor
level)
Ancient origin : earthquake - Probability of the event strong

Localisation

Id. OPUR

SantAgata, , ,  : Façade wall, load-bearing

28

Repair Reconstruction
Dimensions (cm) : Width 563, Height 502
Masonry : Stone, Terra cotta [Brick], Mortar [Lime and sand]

Relations Equal to TCM14 - After TCM10, TCM13
Contemporary to OPUR 29, 30, 47 - After OPUR 46

Other precisions External west facing wall of the bell tower. Reconstruction of the upper part of the
buillding using technique TCM14.
This part of the bell tower has been rebuilt by Nozzolini. The symbol of Nozzolini's
family is still visible embedded in the wall.
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Identity Intervention partial - ACoR : TCM13
Repaired part(s) : North, South ; Upper part, Middle part, Lower part

Hazard Fracture (Vertical crack)
Ancient origin : earthquake - Probability of the event very strong

Localisation

Id. OPUR

SantAgata, , ,  : Façade wall, load-bearing

29

Repair Cracks filling
Dimensions (cm) : Width 20, Height 1070
Filling-in : Stone, Terra cotta [Brick], Mortar [Lime and sand]

Relations Equal to TCM13 - After TCM13
Contemporary to OPUR 28 - Before OPUR 73

Other precisions External west facing wall of the bell tower. Infilling of the north crack reinforced using
iron chain. TCM13 is used for the repair.

Mur W externe du campanile. Rebouchage de la fissure N en plus des tirants
métalliques. Remplissage de la fissure de manière identique que la technique de
construction (T-08)
Stratigraphical analysis in good agreement with the Nozzolini's description.
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Author & date AM. 08/12/2018.
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Identity Intervention partial - ACoR : TCM13
Repaired part(s) : North, South ; Upper part, Middle part, Lower part

Hazard Fracture (Vertical crack)
Ancient origin : earthquake - Probability of the event very strong

Localisation

Id. OPUR

SantAgata, , ,  : Façade wall, load-bearing

30

Repair Cracks filling
Dimensions (cm) : Width 20, Height 1075
Filling-in : Stone, Terra cotta [Brick], Mortar [Lime and sand]

Relations Equal to TCM13
Contemporary to OPUR 28 - Before OPUR 73

Other precisions External west facing wall of the bell tower. Infilling of the south crack using technique
TCM13. Presence of iron chain.

In correct agreement with Nozzolini's description.
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Author & date AM. 08/12/2018.
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Identity Intervention full - ACoR : TCM8

Hazard Settling
Ancient origin : undetermined - Probability of the event undetermined

Localisation

Id. OPUR

SantAgata, , ,  : Doorway

31

Repair Not indicated
Dimensions (cm) : Width 187, Height 342
Masonry : Terra cotta [Brick], Mortar [Lime and sand]

Relations Equal to TCM8
After OPUR 77

Other precisions North wall of the nave (MR14). External part of the wall. Infilling of the top of the door
using bicks.
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Author & date AM. 08/12/2018.
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Identity Intervention partial - ACoR : TCM8
Repaired part(s) : East, West ; Middle part

Hazard Supposed collapse
Ancient origin : undetermined - Probability of the event undetermined

Localisation

Id. OPUR

SantAgata, , ,  : Façade wall, load-bearing

32

Repair Reconstruction
Dimensions (cm) : Lenght 582, Height 273
Filling-in : Stone, Terra cotta [Brick], Mortar [Lime and sand]

Relations Equal to TCM8 - After TCM2
Contemporary to OPUR 33, 49, 50 - After OPUR 77

Other precisions North wall of the nave (MR14). External part of the wall. Infilling of the hole (the one
in the east part, close to the bell tower) probably used for the beam of a previous
penthouse along the north wall of the nave.
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Author & date AM. 08/12/2018.
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Identity Intervention partial - ACoR : TCM2
Repaired part(s) : East, West ; Upper part

Hazard Settling
Ancient origin : undetermined

Localisation

Id. OPUR

SantAgata, , ,  : Doorway

33

Repair Lintel
Dimensions (cm) : Lenght 210
Filling-in, Masonry : Stone, Mortar [Lime and sand]

Relations Equal to TCM2 - After TCM2
Contemporary to OPUR 32

Other precisions North wall of the nave (MR14). Inner part of the wall (inside the church). Infilling of
the top of the door using TCM2.
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Author & date AM. 09/12/2018.
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Identity Intervention partial - ACoR : TCM2
Repaired part(s) : North, South ; Middle part

Hazard
Ancient origin : undetermined - Probability of the event undetermined

Localisation

Id. OPUR

SantAgata, , ,  : Façade wall, load-bearing

34

Repair Not indicated
Dimensions (cm) : Lenght 512, Height 281
Masonry : Stone, Mortar [Not visible]

Relations Equal to TCM2 - After TCM2
Contemporary to OPUR 78 - After OPUR 1

Other precisions Front wall of the church (MR1). External facing of the church. Infilling of holes which
contained the beam of the penthouse.
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Author & date AM. 09/12/2018.
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Identity Intervention partial - ACoR : TCM7
Repaired part(s) : Upper part, Middle part

Hazard Supposed collapse
Ancient origin : undetermined - Probability of the event undetermined

Localisation

Id. OPUR

SantAgata, , ,  : Column

35

Repair Reconstruction
Dimensions (cm) : Height 505
Masonry : Stone, Mortar [Lime and sand]

Relations Equal to TCM7 - After TCM1
Contemporary to OPUR 1, 36, 37 - Before OPUR

Other precisions South east Column in the nave (CL2). Reconstruction using TCM7. Alternance of the
blocks size between 17.5 cm and 9.8 cm.

Images

Author & date AM. 09/12/2018.
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Identity Intervention partial - ACoR : TCM7
Repaired part(s) : Upper part, Middle part

Hazard Supposed collapse - Settling
Ancient origin : undetermined - Probability of the event undetermined

Localisation

Id. OPUR

SantAgata, , ,  : Column

36

Repair Reconstruction
Dimensions (cm) : Height 402
Masonry : Stone, Mortar [Lime and sand]

Relations Equal to TCM7 - After TCM1
Contemporary to OPUR 1, 35, 37

Other precisions North east Column in the nave (CL1). Reconstruction using TCM7. Alternance of the
blocks size between 17.5 cm and 9.8 cm.
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Author & date AM. 09/12/2018.
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Identity Intervention partial - ACoR : modern
Repaired part(s) : Upper part, Middle part

Hazard Supposed collapse - Settling
Ancient origin : earthquake - Probability of the event strong

Localisation

Id. OPUR

SantAgata, , ,  : Column

37

Repair Reconstruction
Dimensions (cm) : Height 402
Masonry : Stone, Mortar [Lime and sand]

Relations Equal to modern - After TCM7
Contemporary to OPUR 1, 35, 36

Other precisions Column C4. Some blocks from the TCM3 building techniques are replaced with high
blocks of sandstone. We did not define a building technique since it is related to
modern restorations.

Author & date AM. 09/12/2018.
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Identity Intervention partial - ACoR : TCM15
Repaired part(s) : East, West ; Middle part

Hazard -

Localisation

Id. OPUR

SantAgata, , ,  : Interior wall, load-bearing

38

Repair Cracks filling
Dimensions (cm) : Lenght 227, Height 136
Filling-in, Masonry : Stone, terra cotta, Mortar [Lime and sand]

Relations Equal to TCM15 - After TCM13

Other precisions Infilling of a fracture at the second floor of the bell tower (inner south wall of the
belltower : MR13) using technique TCM15.

Author & date AM. 09/12/2018.
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Identity Intervention partial - ACoR : TCM15
Repaired part(s) : East, West ; Middle part

Hazard -

Localisation

Id. OPUR

SantAgata, , ,  : Interior wall, load-bearing

39

Repair Cracks filling
Dimensions (cm) : Lenght w76 - e129, Height 243
Filling-in, Masonry : Stone, terra cotta, Mortar [Lime and sand]

Relations Equal to TCM15 - After TCM13

Other precisions Bell tower. Second floor. Infilling of a fracture located in the NW corner using
technique TCM15.

Author & date AM. 09/12/2018.
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Identity Intervention full - ACoR : TCM2

Hazard Settling
Ancient origin : undetermined - Probability of the event undetermined

Localisation

Id. OPUR

SantAgata, , ,  : Window

40

Repair Not indicated
Filling-in : mortar

Relations Equal to TCM2
After OPUR 24

Other precisions Inner part of the central apse above the main arch. The top of the arch has been
rebuilt using technique TCM2. The wall above the wall is slightly tilted. A decay is still
visible between the central part and the lateral ones.
Probably linked to a reconstruction after the 18th century.
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Author & date AM. 10/12/2018.
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Identity Intervention partial - ACoR : TCM12
Repaired part(s) : North, South, East, West ; Upper part, Middle part

Hazard Supposed collapse
Ancient origin : undetermined - Probability of the event undetermined

Localisation

Id. OPUR

SantAgata, , ,  : Pillar

41

Repair Reconstruction
Dimensions (cm) : Lenght 40 (maximal), Width 20 (maximal), Height 20 (maximal)

Relations Equal to TCM12
After OPUR 24

Other precisions PL1. North east pilaster. TCM12 repaired the the previous pilaster built with TCM1.
TCM12 is characterized by large blocks of sandstone and limestones (40 cmx20
cm).

Images

Author & date AM. 10/12/2019.
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Identity Intervention partial - ACoR : TCM12
Repaired part(s) : North, South, East, West ; Upper part, Middle part

Hazard Supposed collapse
Ancient origin : undetermined - Probability of the event undetermined

Localisation

Id. OPUR

SantAgata, , ,  : Pillar

42

Repair Reconstruction
Dimensions (cm) : Lenght 40 (maximal), Width 20 (maximal), Height 20 (maximal)

Relations After TCM1
After OPUR 24

Other precisions PL2. South east pilaster. TCM12 repaired the the previous pilaster built with TCM1.
TCM12 is characterized by large blocks of sandstone and limestones (40 cmx20
cm).

Images

Author & date AM. 10/12/2019.
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Identity Intervention partial - ACoR : TCM8
Repaired part(s) : North, South, East, West ; Lower part

Hazard Supposed collapse (Corner overturning)
Ancient origin : earthquake - Probability of the event low

Localisation

Id. OPUR

SantAgata, , ,  : Façade wall, load-bearing

43

Repair Corner
Dimensions (cm) : North-South wall : Width 65, Height 154
East-West wall : Width 65, Height 134
Masonry : Terra cotta [Brick], Mortar [Lime and broken terra cotta]

Relations Equal to TCM8 - After TCM10
After OPUR 21

Other precisions Corner of the south side chapel. Repair of the lowest part of the corner using bricks
(TCM8)

We note the same repair in the corner of the north lateral chapel.
Repair of the previous opur 21.
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Author & date AM. 10/12/2019.
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Identity Intervention partial - ACoR : TCM10
Repaired part(s) : Upper part

Hazard Supposed collapse (Partial overturning of the wall with rotations axis at the floor
level)
Ancient origin : earthquake - Probability of the event strong

Localisation

Id. OPUR

SantAgata, , ,  : Façade wall, load-bearing

44

Repair Reconstruction
Masonry : Stone, Terra cotta [Brick], Mortar [Lime and sand]

Relations Equal to TCM10 - Before TCM14 - After TCM13
Before OPUR 26

Other precisions East wall of the bell tower. External part. Reconstruction of the south parth of this
wall using technique TCM10.
Corresponds to the repair after the 1542 seismic event. It was done by the
population of Sant'Agata before the arrival of Nozzolini in 1608. Only the south part
of the wall was rebuilt.
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Author & date AM. 10/12/2019.
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Identity Intervention partial - ACoR : TCM8
Repaired part(s) : Upper part

Hazard Supposed collapse (Partial overturning of the wall with rotations axis at the floor
level)
Ancient origin : earthquake - Probability of the event strong

Localisation

Id. OPUR

SantAgata, , ,  : Façade wall, load-bearing

45

Repair Reconstruction
Masonry : Stone, Terra cotta [Brick], Mortar [Lime and sand]

Relations Equal to TCM8 - Before TCM14 - After TCM13
Before OPUR 62

Other precisions South wall of the bell tower. External part. Reconstruction using technique TCM10.
Corresponds to the repair after the 1542 seismic event. It was done by the
population of Sant'Agata before the arrival of Nozzolini in 1608. Only the south part
of the wall was rebuilt.
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Author & date AM. 10/12/2019.
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Identity Intervention partial - ACoR : TCM10
Repaired part(s) : Upper part

Hazard Supposed collapse (Partial overturning of the wall with rotations axis at the floor
level)
Ancient origin : earthquake - Probability of the event strong

Localisation

Id. OPUR

SantAgata, , ,  : Façade wall, load-bearing

46

Repair Reconstruction
Masonry : Stone, Terra cotta [Brick], Mortar [Lime and sand]

Relations Equal to TCM10 - Before TCM14 - After TCM13
Before OPUR 28

Other precisions West wall of the bell tower. External part. Reconstruction of the south corner using
technique TCM10.
Corresponds to the repair after the 1542 seismic event. It was done by the
population of Sant'Agata before the arrival of Nozzolini in 1608. Only the south part
of the wall was rebuilt.
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Author & date AM. 10/12/2019.
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Identity Intervention partial - ACoR : TCM14
Repaired part(s) : North, South ; Upper part

Hazard Supposed collapse (Partial overturning of the wall with rotations axis at the floor
level)
Ancient origin : earthquake - Probability of the event strong

Localisation

Id. OPUR

SantAgata, , ,  : Façade wall, load-bearing

47

Repair Reconstruction
Dimensions (cm) : Width 563, Height 502
Masonry : Stone, Terra cotta [Brick], Mortar [Lime and sand]

Relations After TCM13
Contemporary to OPUR 26, 28, 62

Other precisions External north facing wall of the bell tower. Reconstruction of the upper part of the
buillding using technique TCM14.
This part of the bell tower has been rebuilt by Nozzolini. The symbol of Nozzolini's
family is still visible embedded in the wall.
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Author & date AM. 10/12/2019.
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Identity Intervention partial - ACoR : TCM5
Repaired part(s) : East, West ; Lower part

Hazard Supposed collapse (Disgregation of masonry)
Ancient origin : earthquake - Probability of the event strong

Localisation

Id. OPUR

SantAgata, , ,  : Façade wall, load-bearing

48

Repair Reconstruction
Filling-in, Masonry : Stone, Mortar [Lime and sand]

Relations Equal to TCM5 - After TCM1, TCM2
After OPUR 77

Other precisions North wall of the nave. External part of the wall.
Repair of the lower part of the wall which probably collapse. This repair is typical of a
disgregation of the masonry.
The so-called cucci scucci (PhD thesis by Andrea Arrighetti)
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Author & date AM. 10/12/2019.
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Identity Intervention partial - ACoR : TCM2
Repaired part(s) : East, West ; Middle part

Hazard Supposed collapse
Ancient origin : undetermined - Probability of the event undetermined

Localisation

Id. OPUR

SantAgata, , ,  : Façade wall, load-bearing

49

Repair Reconstruction
Dimensions (cm) : Lenght 582, Height 273
Filling-in : Stone, Terra cotta [Brick], Mortar [Lime and sand]

Relations Equal to TCM2 - After TCM2
Contemporary to OPUR 32, 50 - After OPUR 77

Other precisions North wall of the nave (MR14). External part of the wall. Infilling of the hole (the one
in the middle of the church) probably used for the beam of a previous penthouse
along the north wall of the nave.
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Author & date AM. 10/12/2019.
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Identity Intervention partial - ACoR : TCM8
Repaired part(s) : East, West ; Middle part

Hazard Supposed collapse
Ancient origin : undetermined - Probability of the event undetermined

Localisation

Id. OPUR

SantAgata, , ,  : Façade wall, load-bearing

50

Repair Reconstruction
Dimensions (cm) : Lenght 582, Height 273
Filling-in : Stone, Terra cotta [Brick], Mortar [Lime and sand]

Relations Equal to TCM8 - After TCM2
Contemporary to OPUR 32, 49

Other precisions North wall of the nave (MR14). External part of the wall. Infilling of the hole (the one
close to the front wall of the church) probably used for the beam of a previous
penthouse along the north wall of the nave.
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Author & date AM. 10/12/2019.
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Identity Intervention partial - ACoR : modern
Repaired part(s) : West, East ; Upper part

Hazard Settling
Ancient origin : undetermined - Probability of the event undetermined

Localisation

Id. OPUR

SantAgata, , ,  : Façade wall, load-bearing

51

Repair Reconstruction

Relations Equal to modern - After TCM2
After OPUR 9

Other precisions Modern restoration of the top of the church (MR14). Internal part. Concrete is used
as plaster against the wall.
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Author & date AM. 10/12/2019.
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Identity Intervention partial - ACoR : modern
Repaired part(s) : West, East ; Upper part

Hazard Settling
Ancient origin : undetermined - Probability of the event undetermined

Localisation

Id. OPUR

SantAgata, , ,  : Façade wall, load-bearing

52

Repair Reconstruction

Relations Equal to modern - After TCM2
After OPUR 77

Other precisions Modern restoration of the top of the church (MR14). External part. Concrete is used
as plaster against the wall
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Author & date AM. 10/12/2019.
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Identity Intervention partial - ACoR : modern
Repaired part(s) : West, East ; Upper part

Hazard Settling
Ancient origin : undetermined - Probability of the event undetermined

Localisation

Id. OPUR

SantAgata, , ,  : Façade wall, load-bearing

53

Repair Reconstruction

Relations After TCM2, TCM6
After OPUR 3

Other precisions Modern restoration of the top of the church (MR2). External part. South wall of the
nave.Concrete is used as plaster against the wall
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Author & date AM. 10/12/2019.
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Identity Intervention partial - ACoR : modern
Repaired part(s) : West, East ; Upper part

Hazard Settling
Ancient origin : undetermined - Probability of the event undetermined

Localisation

Id. OPUR

SantAgata, , ,  : Façade wall, load-bearing

54

Repair Reconstruction

Relations Equal to modern - After TCM2
After OPUR 76

Other precisions Modern restoration of the top of the church (MR2). Internal part. South wall of the
nave.Concrete is used as plaster against the wall

Images

Author & date AM. 10/12/2019.
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Identity Intervention partial - ACoR : TCM8
Repaired part(s) : East, West ; Middle part

Hazard Settling
Ancient origin : undetermined - Probability of the event undetermined

Localisation

Id. OPUR

SantAgata, , ,  : Window

55

Repair Not indicated
Filling-in, Masonry : Terra cotta [Brick], Mortar [Lime and sand]

Relations Equal to TCM8 - After TCM2
Contemporary to OPUR 56 - Before OPUR 58

Other precisions South wall of the church. External part of the church. Opening of a window (west) in
the wall using technique TCM8 (bricks).
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Author & date AM. 10/12/2019.
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Identity Intervention partial - ACoR : TCM8
Repaired part(s) : East, West ; Middle part

Hazard Settling
Ancient origin : undetermined - Probability of the event undetermined

Localisation

Id. OPUR

SantAgata, , ,  : Window

56

Repair Not indicated
Filling-in, Masonry : Terra cotta [Brick], Mortar [Lime and sand]

Relations Equal to TCM8 - After TCM2
Contemporary to OPUR 55, 57 - Before OPUR 58

Other precisions South wall of the church. External part of the church. Opening of a window (middle)
in the wall using technique TCM8 (bricks).

Images

Author & date AM. 10/12/2019.
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Identity Intervention partial - ACoR : TCM8
Repaired part(s) : East, West ; Middle part

Hazard Settling
Ancient origin : undetermined - Probability of the event undetermined

Localisation

Id. OPUR

SantAgata, , ,  : Window

57

Repair Not indicated
Filling-in, Masonry : Terra cotta [Brick], Mortar [Lime and sand]

Relations Equal to TCM8 - After TCM2
Contemporary to OPUR 56 - Before OPUR 58

Other precisions South wall of the church. External part of the church. Opening of a window (east) in
the wall using technique TCM8 (bricks).

Images

Author & date AM. 10/12/2019.
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Identity Intervention partial - ACoR : TCM2
Repaired part(s) : East, West ; Middle part

Hazard Supposed collapse
Ancient origin : undetermined - Probability of the event undetermined

Localisation

Id. OPUR

SantAgata, , ,  : Façade wall, load-bearing

58

Repair Reconstruction
Dimensions (cm) : Lenght 582, Height 273
Filling-in : Stone, Terra cotta [Brick], Mortar [Lime and sand]

Relations Equal to TCM2 - After TCM2
Contemporary to OPUR 59, 60 - After OPUR 55, 56, 57

Other precisions South wall of the nave (MR2). External part of the wall. Infilling of the hole (the one
close to the front wall of the church) probably used for the beam of a previous
penthouse along the south wall of the nave. Probably built for the cloister.
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Author & date AM. 10/12/2019.
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Identity Intervention partial - ACoR : TCM2
Repaired part(s) : East, West ; Middle part

Hazard Supposed collapse
Ancient origin : undetermined - Probability of the event undetermined

Localisation

Id. OPUR

SantAgata, , ,  : Façade wall, load-bearing

59

Repair Reconstruction
Dimensions (cm) : Lenght 582, Height 273
Filling-in : Stone, Terra cotta [Brick], Mortar [Lime and sand]

Relations Equal to TCM2 - After TCM2
Contemporary to OPUR 58, 60

Other precisions South wall of the nave (MR2). External part of the wall. Infilling of the hole (the one in
the middle of the wall) probably used for the beam of a previous penthouse along the
south wall of the nave. Probably built for the cloister.

Images

Author & date AM. 10/12/2019.
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Identity Intervention partial - ACoR : TCM2
Repaired part(s) : East, West ; Middle part

Hazard Supposed collapse
Ancient origin : undetermined - Probability of the event undetermined

Localisation

Id. OPUR

SantAgata, , ,  : Façade wall, load-bearing

60

Repair Reconstruction
Dimensions (cm) : Lenght 582, Height 273
Filling-in : Stone, Terra cotta [Brick], Mortar [Lime and sand]

Relations Equal to TCM2 - After TCM2
Contemporary to OPUR 58, 59 - Before OPUR 61

Other precisions South wall of the nave (MR2). External part of the wall. Infilling of the hole (east)
probably used for the beam of a previous penthouse along the south wall of the
nave. Probably built for the cloister.

Images

Author & date AM. 10/12/2019.
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Identity Intervention partial - ACoR : TCM2
Repaired part(s) : East, West ; Middle part

Hazard Supposed collapse
Ancient origin : undetermined - Probability of the event undetermined

Localisation

Id. OPUR

SantAgata, , ,  : Façade wall, load-bearing

61

Repair Reconstruction
Dimensions (cm) : Lenght 582, Height 273
Filling-in : Stone, Terra cotta [Brick], Mortar [Lime and sand]

Relations Equal to TCM2 - After TCM2
After OPUR 60

Other precisions South wall of the nave (MR2). External part of the wall. Infilling of the hole (east)
probably used for the beam of a previous penthouse along the south wall of the
cloister.
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Author & date AM. 10/12/2019.
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Identity Intervention partial - ACoR : TCM14
Repaired part(s) : North, South ; Upper part

Hazard Supposed collapse (Partial overturning of the wall with rotations axis at the floor
level)
Ancient origin : earthquake - Probability of the event strong

Localisation

Id. OPUR

SantAgata, , ,  : Façade wall, load-bearing

62

Repair Reconstruction
Dimensions (cm) : Width 563, Height 502
Masonry : Stone, Terra cotta [Brick], Mortar [Lime and sand]

Relations Equal to TCM14 - After TCM10
Contemporary to OPUR 47 - After OPUR 45

Other precisions External south facing wall of the bell tower. Reconstruction of the upper part of the
buillding using technique TCM14.
This part of the bell tower has been rebuilt by Nozzolini. The symbol of Nozzolini's
family is still visible embedded in the wall.
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Author & date AM. 10/12/2019.
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Identity Intervention partial - ACoR : TCM2
Repaired part(s) : North, South ; Middle part

Hazard Supposed collapse
Ancient origin : undetermined - Probability of the event undetermined

Localisation

Id. OPUR

SantAgata, , ,  : Façade wall, load-bearing

63

Repair Reconstruction
Dimensions (cm) : Lenght 50, Height 50, Thickness 75
Masonry, Filling-in : Stone, Mortar [Lime and sand]

Relations Equal to TCM2 - After TCM2
Contemporary to OPUR 4, 64, 78 - After OPUR 1

Other precisions Front wall of the church (MR1). External facing of the church. Infilling of holes which
contained the beam of the penthouse.
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Author & date AM. 10/12/2019.
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Identity Intervention partial - ACoR : TCM2
Repaired part(s) : North, South ; Middle part

Hazard Supposed collapse
Ancient origin : undetermined - Probability of the event undetermined

Localisation

Id. OPUR

SantAgata, , ,  : Façade wall, load-bearing

64

Repair Reconstruction
Dimensions (cm) : Lenght 50, Height 50, Thickness 75
Masonry, Filling-in : Stone, Mortar [Lime and sand]

Relations Equal to TCM2 - After TCM2
Contemporary to OPUR 63, 78 - After OPUR 1

Other precisions Front wall of the church (MR1). External facing of the church. Infilling of holes which
contained the beam of the penthouse.
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Author & date AM. 10/12/2019.
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Identity Intervention partial - ACoR : TCM4
Repaired part(s) : North, South ; Middle part

Hazard Supposed collapse
Ancient origin : undetermined - Probability of the event undetermined

Localisation

Id. OPUR

SantAgata, , ,  : Façade wall, load-bearing

65

Repair Reconstruction
Dimensions (cm) : Lenght 50, Height 50, Thickness 75
Masonry, Filling-in : Stone, Mortar [Lime and sand]

Relations Equal to TCM4 - After TCM1

Other precisions Front wall of the church (MR1). External facing of the church. Infilling of holes at the
bottom of the front wall using technique TCM4.
This hole is described in the historical records as the opening of a tomb.

Images

Author & date AM. 10/12/2019.
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Identity Intervention partial - ACoR : TCM4
Repaired part(s) : North, South ; Middle part

Hazard Supposed collapse
Ancient origin : undetermined - Probability of the event undetermined

Localisation

Id. OPUR

SantAgata, , ,  : Façade wall, load-bearing

66

Repair Reconstruction
Dimensions (cm) : Lenght 50, Height 50, Thickness 75
Masonry, Filling-in : Stone, Mortar [Lime and sand]

Relations Equal to TCM4 - After TCM1

Other precisions Front wall of the church (MR1). External facing of the church. Infilling of holes at the
bottom of the front wall using technique TCM4.
This hole is described in the historical records as the opening of a tomb.
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Author & date AM. 10/12/2019.
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Identity Intervention partial - ACoR : TCM2
Repaired part(s) : North, South ; Middle part

Hazard Supposed collapse (Partial overturning of the wall with rotations axis at the floor
level)
Ancient origin : undetermined - Probability of the event undetermined

Localisation

Id. OPUR

SantAgata, , ,  : Façade wall, load-bearing

67

Repair Reconstruction
Dimensions (cm) : Lenght 40, Width 20, Height 20, Thickness 0
Filling-in, Block : Stone, Mortar [Lime and sand]

Relations Equal to TCM2 - After TCM2
Contemporary to OPUR 70, 71 - Before OPUR 3 - After OPUR 1

Other precisions Front wall of the church (MR1). External facing of the church. Use of large block of
limestone very different to the TCM2 technique used in this part of the wall.
Probably linked to a repair of the corner quoins after the 1542 seismic event by the
people of the village to repair the bending of the front wall. Indeed, the block is not
decayed like the middle part of the wall.

Images

Author & date AM. 10/12/2019.
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Identity Intervention partial - ACoR : TCM2
Repaired part(s) : North, South ; Middle part

Hazard Supposed collapse (Partial overturning of the wall with rotations axis at the floor
level)
Ancient origin : undetermined - Probability of the event undetermined

Localisation

Id. OPUR

SantAgata, , ,  : Façade wall, load-bearing

68

Repair Reconstruction
Dimensions (cm) : Lenght 40, Width 20, Height 20, Thickness 0
Filling-in, Block : Stone, Mortar [Lime and sand]

Relations Equal to TCM2 - After TCM2
Contemporary to OPUR 70, 71 - Before OPUR 3 - After OPUR 1

Other precisions Front wall of the church (MR1). External facing of the church. Use of large block of
limestone very different to the TCM2 technique used in this part of the wall.
Probably linked to a repair of the corner quoins after the 1542 seismic event by the
people of the village to repair the bending of the front wall. Indeed, the block is not
decayed like the middle part of the wall.
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Author & date AM. 10/12/2019.

68



Identity Intervention partial - ACoR : TCM2
Repaired part(s) : North, South ; Middle part

Hazard Supposed collapse (Partial overturning of the wall with rotations axis at the floor
level)
Ancient origin : undetermined - Probability of the event undetermined

Localisation

Id. OPUR

SantAgata, , ,  : Façade wall, load-bearing

69

Repair Reconstruction
Dimensions (cm) : Lenght 40, Width 20, Height 20, Thickness 0
Filling-in, Block : Stone, Mortar [Lime and sand]

Relations Equal to TCM2 - After TCM2
Before OPUR 3 - After OPUR 1

Other precisions Front wall of the church (MR1). External facing of the church. Use of large block of
limestone very different to the TCM2 technique used in this part of the wall.
Probably linked to a repair of the corner quoins after the 1542 seismic event by the
people of the village to repair the bending of the front wall. Indeed, the block is not
decayed like the middle part of the wall.

Images

Author & date AM. 10/12/2019.
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Identity Intervention partial - ACoR : TCM2
Repaired part(s) : North, South ; Middle part

Hazard Supposed collapse (Partial overturning of the wall with rotations axis at the floor
level)
Ancient origin : undetermined - Probability of the event undetermined

Localisation

Id. OPUR

SantAgata, , ,  : Façade wall, load-bearing

70

Repair Reconstruction
Dimensions (cm) : Lenght 40, Width 20, Height 20, Thickness 0
Filling-in, Block : Stone, Mortar [Lime and sand]

Relations After TCM2
Contemporary to OPUR 67, 68, 71 - Before OPUR 3 - After OPUR 1

Other precisions Front wall of the church (MR1). External facing of the church. Use of large block of
limestone very different to the TCM2 technique used in this part of the wall.
Probably linked to a repair of the corner quoins after the 1542 seismic event by the
people of the village to repair the bending of the front wall. Indeed, the block is not
decayed like the middle part of the wall.

Images

Author & date AM. 10/12/2019.
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Identity Intervention partial - ACoR : TCM2
Repaired part(s) : North, South ; Middle part

Hazard Supposed collapse (Partial overturning of the wall with rotations axis at the floor
level)
Ancient origin : undetermined - Probability of the event undetermined

Localisation

Id. OPUR

SantAgata, , ,  : Façade wall, load-bearing

71

Repair Reconstruction
Dimensions (cm) : Lenght 40, Width 20, Height 20, Thickness 0
Filling-in, Block : Stone, Mortar [Lime and sand]

Relations Equal to TCM2 - After TCM2
Contemporary to OPUR 67, 68, 70 - Before OPUR 3 - After OPUR 1

Other precisions Front wall of the church (MR1). External facing of the church. Use of large block of
limestone very different to the TCM2 technique used in this part of the wall.
Probably linked to a repair of the corner quoins after the 1542 seismic event by the
people of the village to repair the bending of the front wall. Indeed, the block is not
decayed like the middle part of the wall.

Images

Author & date AM. 10/12/2019.
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Identity Intervention partial - ACoR : TCM2
Repaired part(s) : North, South ; Middle part

Hazard Supposed collapse (Partial overturning of the wall with rotations axis at the floor
level)
Ancient origin : undetermined - Probability of the event undetermined

Localisation

Id. OPUR

SantAgata, , ,  : Façade wall, load-bearing

72

Repair Reconstruction
Dimensions (cm) : Lenght 40, Width 20, Height 20, Thickness 0
Filling-in, Block : Stone, Mortar [Lime and sand]

Relations Before TCM6 - After TCM1
Before OPUR 3 - After OPUR 1

Other precisions Front wall of the church (MR1). External facing of the church. Use of large block of
limestone very different to the TCM2 technique used in this part of the wall.
Probably linked to a repair of the corner quoins after the undetermined event which
induced the reconstruction of the front wall using technique TCM2. Indeed, the block
is not decayed like the middle part of the wall. (related to opur 1)
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Author & date AM. 10/12/2019.

72



Identity Intervention partial - ACoR : TCM2
Repaired part(s) : East, West ; Middle part

Hazard Supposed collapse
Ancient origin : undetermined - Probability of the event undetermined

Localisation

Id. OPUR

SantAgata, , ,  : Façade wall, load-bearing

73

Repair Reconstruction
Dimensions (cm) : Lenght 582, Height 273
Filling-in : Stone, Terra cotta [Brick], Mortar [Lime and sand]

Relations Equal to TCM2 - After TCM13
After OPUR 29, 30

Other precisions West wall of the bell tower (MR14). External part of the wall. Infilling of two holes
probably used for the beam of a previous penthouse along the north wall of the nave
and the west wall of the bell tower.
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Author & date AM. 10/12/2019.
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Identity Intervention partial - ACoR : TCM3
Repaired part(s) : North, South ; Upper part

Hazard Settling
Ancient origin : undetermined - Probability of the event undetermined

Localisation

Id. OPUR

SantAgata, , ,  : Façade wall, load-bearing

74

Repair Reconstruction
Dimensions (cm) : Lenght scanner, Width 339, Height 390
Masonry, Filling-in : Stone, Mortar [Lime and sand] [dimension of elements : about
10°-20 cm]

Relations Equal to TCM3 - After TCM2
After OPUR 5

Other precisions Internal facing of the front wall of the church (MR1) : Infilling of the rose window. Use
of limestone (Pietra Alberese) and Serpentine course. Decimetric blocks.
Undetermined origin. Such an infilling of the previous rose window might be
considered as a common reconfiguration work even if it is sometimes made as a
postseismic repair.
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Author & date AM. 10/12/2019.
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Identity Intervention partial - ACoR : TCM2
Repaired part(s) : North, South ; Middle part

Hazard Supposed collapse (Partial overturning of the wall with rotations axis at the floor
level)
Ancient origin : undetermined - Probability of the event undetermined

Localisation

Id. OPUR

SantAgata, , ,  : Façade wall, load-bearing

75

Repair Reconstruction
Dimensions (cm) : Lenght 40, Width 20, Height 20, Thickness 0
Filling-in, Block : Stone, Mortar [Lime and sand]

Relations Equal to TCM2
Before OPUR 3 - After OPUR 2

Other precisions North wall of the church (MR14). External facing of the church. Use of large block of
limestone very different to the TCM2 technique used in this part of the wall.
Probably linked to a repair of the corner quoins after the undetermined event which
induced the reconstruction of the front wall using technique TCM2. Indeed, the block
is not decayed like the middle part of the wall. (related to opur 1)
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Author & date AM. 10/12/2019.
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Identity Intervention partial - ACoR : TCM2
Repaired part(s) : East, West ; Upper part, Middle part

Hazard Deformation - Supposed collapse - Crack (Global complex overturning of the
façade)
Ancient origin : earthquake - Probability of the event strong

Localisation

Id. OPUR

SantAgata, , ,  : Façade wall, load-bearing

76

Repair Reconstruction
Dimensions (cm) : Lenght 2842, Height 338
Masonry : Stone, Mortar [Lime and sand]

Relations Equal to TCM2 - After TCM2
Before OPUR 11, 12, 54

Other precisions Internal facing wall of MR2 (south wall of the nave).
Reconstruction of the wall from the middle (limit with the three windows) until the top
of the wall. Use of TCM2 with blocks of limestone having very fine joints. The repair
is visible  because the wall is straight ahead contrary to the wall below which
undulates slightly.

It is important to not a bending of the wall below towards the interior of the church. It
confirms the typology of the wall built using SACO technique.
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Author & date AM. 10/12/2019.
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Identity Intervention partial - ACoR : TCM2
Repaired part(s) : North, South ; Upper part, Middle part

Hazard Supposed collapse (Rocking. Partial overturning of the wall with rotations axis at
the floor level)
Ancient origin : undetermined - Probability of the event undetermined

Localisation

Id. OPUR

SantAgata, , ,  : Façade wall, load-bearing

77

Repair Reconstruction
Dimensions (cm) : Lenght 1500 (preserved), Width 1510, Height 1191
Masonry : Stone, Mortar [Lime and sand]

Relations Equal to TCM2 - Before
Contemporary to OPUR 1 - Before OPUR 31, 32, 48, 49, 52

Other precisions North wall of the church (MR1) : between the middle and top of the wall. The upper
part of the wall is built above a first constructive phase. A major change of work
which. This could reflect a collapse of the structure.

the technique that is being repaired(TCM1) :
Use of decimetric and quadrangular blocks of limestone (Pietra Albarese). Maximum
length of the block : 25.5cm, Minimum length of the block : 12.3cm. Max width :
72cm, minimum width : 10.5 cm. Blocks edges are roughly cut. Course of
serpentinite are used with an ornemental purpose. Dimension of joints : max : 1.2cm,
min : 0.2cm
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Identity Intervention partial - ACoR : TCM2
Repaired part(s) : North, South ; Middle part

Hazard Supposed collapse
Ancient origin : undetermined - Probability of the event undetermined

Localisation

Id. OPUR

SantAgata, , ,  : Façade wall, load-bearing

78

Repair Reconstruction
Dimensions (cm) : Lenght 50, Height 50, Thickness 75
Masonry, Filling-in : Stone, Mortar [Lime and sand]

Relations Equal to TCM2 - After TCM2
Contemporary to OPUR 34, 4, 63, 64

Other precisions Front wall of the church (MR1). External facing of the church. Infilling of holes which
contained the beam of the penthouse.
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Author & date AM. 11/12/2019.
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Identity Intervention partial - ACoR : TCM6
Repaired part(s) : North, South ; Middle part, Upper part

Hazard Deformation (Corner overturning)
Ancient origin : earthquake - Probability of the event strong

Localisation

Id. OPUR

SantAgata, , ,  : Façade wall, load-bearing

79

Repair Not indicated
Dimensions (cm) : Width 123, Height 787
Masonry, Block : Stone, Mortar [Lime and sand] [dimension of elements : between
20 and 50 cm]

Relations After TCM2
Contemporary to OPUR 3 - After OPUR 5

Other precisions Repair of the upper part of the wall of the front wall (MR1) for the internal part.

We associated this repair with a seismic event. First it is a typical repair due to a
global overturning of the front wall. Such a damage is secondly described in
historical source (Tolomeo Nozzolini's log book).

Images

Author & date AM. 11/12/2019.
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Identity Intervention partial

Hazard
Ancient origin : earthquake - Probability of the event strong

Localisation

Id. OPUR

SantAgata, , ,  : Interior wall, load-bearing

80

Repair Not indicated
Metallic tie [Iron]

Relations Not indicated

Other precisions Use of an iron chain in the south wall of the church (MR2).
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Author & date AM. 11/12/2019.
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