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Summary,

Heritage, understood by the sum of its tangible and intangible elements, is the basis
of authenticity, integrity and the 'spirit of the place', giving meaning, value,
individuality and emotion.

The doctoral dissertation investigates the earthquake vulnerability of the historic
masonry buildings in the Iosefin and Fabric neighborhoods of Timisoara. The
vulnerability investigation is based on the existing methodologies and validated at
European level, and the thesis aims at customizing these methodologies for the type
of earthquakes existing in the Banat area. Based on a detailed nonlinear analysis
performed on 25 representative buildings, it is proposed to adapt the existing
methodology, and the results are validated by associating with the damage observed
in situ after the 1991 earthquake in the Banloc area. This outlines a new methodology
for quickly assessing the seismic vulnerability of historic buildings in areas with surface
earthquakes.

In addition, the originality and individuality of a community is ensured by the cultural
pillar, as part of a sustainable development. In this context, the paper comes with an
important cultural characteristic, proposing that the level of vulnerability be influenced
by the risk of irrecoverable loss of architectural-artistic, urban or socio-economic
values.

The proposed new methodology is validated by applying it to a number of 105 historic
buildings in Timisoara.

In conclusion, the doctoral thesis starts from scientific data widely used in Europe,
but makes important personal contributions by customizing existing methodologies
for surface earthquakes and by developing these methodologies so as to take into
account the cultural value of historic buildings.

Such research lays the foundations of an integrated policy of conservation and
restoration of historical heritage, putting Timisoara on the map of cities of interest
with definite concerns in this direction.
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Rezumat,

Patrimoniul, inteles prin suma elementelor sale tangibile si intangibile, reprezinta
baza autenticitatii, integritatii si ‘spiritului locului’, conferind semnificatie, valoare,
individualitate si emotie.

Lucrarea de doctorat cerceteaza vulnerabilitatea la seism a cladirilor istorice din
zidarie din cartierele losefin si Fabric ale orasului Timisoara. Investigarea
vulnerabilitatii se bazeaza pe metodologiile existente si validate la nivel european,
iar teza urmareste particularizarea acestor metodologii pentru tipologia de cutremure
existente in zona Banat. Pe baza unei analize neliniare detaliate realizata asupra a
25 de cladiri reprezentative, se propune adaptarea metodologiei existente, iar
rezultatele sunt validate prin asocierea cu avariile observate in situ dupa cutremurul
din anul 1991, din zona Banloc. Astfel se contureaza o noud metodologie de evaluare
rapida a vulnerabilitatii seismice a cladirilor istorice din zone cu cutremure de
suprafata.

In plus, originalitatea si individualitatea unei comunitati este asiguratd de catre
pilonul cultural, ca parte a unei dezvoltari sustenabile. In acest context, lucrarea vine
cu o importanta caracteristica culturala, propunand ca nivelul de vulnerabilitate sa
fie influentat de riscul pierderii irecuperabile a unor valori de ordin arhitectural-
artistic, urbanistic sau social-economic.

Noua metodologie propusa este validata prin aplicarea acesteia asupra unui numar
de 105 cladiri istorice din Timisoara.

In concluzie, teza de doctorat porneste de la date stiintifice utilizate la scara larga la
nivel european, insa aduce importante contributii personale prin particularizarea
metodologiilor existente pentru cutremure de suprafata si prin dezvoltarea acestor
metodologii astfel incat sa tina cont si de valoarea culturala a cladirilor istorice.

O astfel de cercetare pune bazele unei politici integrate de conservare si restaurare
a patrimoniului istoric, punand Timisoara pe harta oraselor de interes cu preocupari
certe in aceasta directie.
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1 INTRODUCTION

1.1 Introduction

Natural disasters represent an important aspect of the life of people who live
in exposed areas. One of the most important natural disasters that can occur in many
places in the world is the earthquake.

Although there were made significant steps in the process of understanding
the tectonic moves, through continual development of the seismology and design
codes with the indication of specific antiseismic measures, lately there were registered
a large number of seismic events in the entire world which led to important losses.
Last researches in the field of seismic engineering are holistic studies which need a
multidisciplinary approach for the causes, effects and measures that should be taken
to reduce the losses.

The results of the multidisciplinary researches and the conclusions that can
be drown after past earthquakes must be connected and integrated into a civil
protection strategic programme coordinated by the government authorities through
intervention measures. This measure has the aim of preparing the population and the
responsible authorities to have the best possible answer and so, to reduce the effects
of the seismic events. The reduction of the negative effects can be obtained by
following effective protection policies that must be implemented before an earthquake
occurs, immediately after the event and in the long-term after the earthquake
(approximately ten years). This aspect indicates the necessity of developing
prevention and intervention strategies for pre and post-event measures.

The prevention and intervention policies should be drawn up for various
seismic scenarios, in dependence of the magnitude, epicentral distance and focal
depth, foundation soil type and other particularities of the area. The possible scenarios
and the civil protection measures must also consider the secondary effects of
earthquakes, such as landslides [1], a tsunami [2], or a fire [3].

The seismic scenarios, in general, try to identify the possible direct losses,
such as local or global damages to buildings or human life and possible indirect losses,
such as economic, social, cultural, and historical ones.

History offers us a lot of examples of seismic events with a significant negative
impact on various cities in the world. There are some historical earthquakes that
changed the entire appearance of the historical cities on every continent, such as
Catania [4], Lisbon [5], San Francisco [6], Messina [7], Cusco [8] and others. Also,
another recent series of strong earthquakes hit various cities, such as Mexico City
[9], Chile [10], Sumatra [11], Aquila [12], Amatrice [13], Skopje [14], Tangshan
[15], Tehran [16], Bucharest [17], Christchurch [18], Bam [19], Bhuj [20], Gorkha
[21] and others. These earthquakes caused severe damages to both modern and
historical old buildings.

Special attention must be given to the protection of the historical urban
centers, which represent an important cultural value and that are located in many
cases, in the seismic area of the Mediterranean basin. In the past 20 years, countries
like Italy, Greece and Turkey have experienced strong earthquakes that highly
affected the architectural assets [22]. Unfortunately, there was noticed the fact that
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even relatively small magnitude earthquakes caused severe damages to the built
heritage. For example, in Italy, a not very strong earthquake that occurred in 2009
led to damages to many historical buildings in the Abruzzo region. Despite the
relatively small magnitude of only Mw=6.3, the earthquake provoked more than 300
deaths, let almost 30000 people without houses, and damaged a vast number of
buildings, from which many had historical and cultural value [23].

The losses that were provoked highlighted the need for awareness and
knowledge. Even in our days, there is a serious danger for the historical urban areas,
which are exposed due to lack of seismic design rules or lack of proper consolidation
work in the last years. A specific level of total losses, both social and economic, can
represent a specific level of risk for a certain area [24], [25].

Seismic risk can also be understood as a sum of three different factors, such
as hazard, vulnerability, and exposure [26], [27], [28]. In this equation, hazard
represents the actual probability of occurrence of a seismic event of a specific intensity
in a particular geographic area. This parameter cannot be influenced by human
activity and is very hard to predict. The vulnerability can be explained as the most
probable potential of investigated buildings to reach a certain damage state in case
of an earthquake with a specific intensity [29]. It can be influenced by the
conservation state of the buildings, building materials and techniques, location and
other factors. Finally, the exposure can be defined as the proprieties of the area that
might get influenced by the seismic event [29]. It can be influenced by risk reduction
policies.

The reduction of seismic risk can only be obtained by reducing the
vulnerability and the exposure level through protection strategies. There is therefore
highlighted the opportunity for risk reduction policies and urban planning
multidisciplinary strategies to be able to protect both architectural heritage and local
communities. To reduce the seismic risk in historical urban centres, many European
countries developed various quick and easy to apply seismic vulnerability assessment
methodologies for historical buildings.

Moreover, there is a high need for historical urban centres for optimised
models for seismic vulnerability assessment and loss estimation. These tools not only
can offer the necessary level of knowledge to predict the future effects of possible
earthquakes but also can represent the base for preparing and implementing risk
mitigation policies [30].

Not least, it stands out the necessity to protect the cultural value of the
historical buildings, which are the most likely to be damaged, through seismic
vulnerability assessment methodologies that consider the cultural value.

This simplified seismic vulnerability assessment methodologies must indicate
to the local authorities the priorities in the consolidation process of the historical
buildings, before any earthquake and immediately after a seismic event. Based on the
investigation results, there can be predicted the cities’ answer to various seismic
scenarios.
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1.2 The opportunity of the study subject

Historical buildings were made based on intuition and a great understanding
of the action of several forces on the structure but without any mathematical or
analytical modeling. Historical structural masonry is considered nowadays, due to the
appearance of more resistant materials, as fragile at the seismic forces. Because of
their ductility and reduced bearing capacity, historical structures are considered
vulnerable to seismic events. Because the built historical heritage is very consistent,
there is an attempt to preliminary identify the seismic vulnerability of the historical
buildings through simplified empirical methods that follow the answer of the buildings
to past earthquakes.

Nowadays, there are several seismic vulnerability assessment methodologies
of historical structures that are widely used, but also another ones in progress,
globally, that are strongly influenced by the earthquake characteristics and buildings
particularities of each region. That is why, the development and improvement of the
methodologies, by multidisciplinary teams, for the seismic vulnerability assessment
for masonry buildings is necessary and opportune.

Globally, there are used three types of simplified assessment methodologies,
such as empirical, numerical and hybrid techniques. A possibility of developing the
seismic vulnerability assessment methodologies is to combine empirical with
numerical assessment procedures and to adapt the results to the specific
characteristics of an urban area. Thereby, the method can be applied later on at a
large scale, with minimum time and money resources.

Moreover, the research papers regarding the cultural value of the historical
masonry buildings are contemporary subjects, highlighting the necessity of
investigating this aspect. Because many historical cities are located in seismic areas,
there is opportune to propose a simplified seismic vulnerability assessment
methodology that also considers the cultural value of the masonry buildings.

The assessment of the seismic vulnerability is investigated in the entire world,
for historical sites [31], historical buildings and urban centres in Portugal [32], Italy
[33], Peru [34], Algeria [35], Nepal [36], Morocco [37], New Zealand [38] and others.

The subject of the thesis continues and harness the results related with many
research contracts and multidisciplinary projects in the field, such as PERPETUATE
[39], NIKER [40], RESIN [41], RISK-UE [42] and others. However, there are several
researches and investigations worldwide in this field, since there aren't clarified yet
all the aspects and variables that lead to a proper seismic behavior evaluation of a
historical building.

At the moment many multidisciplinary teams in the entire world investigate
the structural behavior of historical masonry structures, representing the Italian
school through Lagomarsino et al. [43], Mazzolani et al. [44], Modena et al. [45],
Dina D’Ayala et al. [22], the Portuguese school through Lourenco et.al.[46], the
French school through Mouroux et al. [47], the New Zeeland school through Ingham
et al. [48], the Greek school through Tassios et al. [49] and Kappos et al. [50], the
US school through Mahoney et al. [51] and others.

The subject of the thesis is debated at large scale in important international
peer-reviewed journals with impact factor and several internationally renowned
conferences, such as SAHC, PROHITECH, IB2MAC, ICSA, ICEFA, and others
illustrating the importance and actuality of the theme.
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Therefore, the present thesis subject is of high interest both nationally and
internationally because it continues the work of recognized international
multidisciplinary teams in the field of seismic vulnerability assessment of historical
masonry buildings at the urban scale and propose an original simplified seismic
vulnerability assessment methodology that can be applied in the areas characterized
by shallow earthquakes of moderate intensity.

The thesis is divided into six chapters and three appendices.

The first chapter represents an introduction to the theme, describes the main
idea, and presents the main objectives. There is also highlighted the opportunity of
the investigated subject and the basis in which the subject was developed.

Chapter 2 presents in the first part the general context of the investigated
subject together with the “state of the art” in the field of seismic vulnerability
assessment and loss estimation of historic urban areas. The second part of the chapter
brings a detailed presentation of the seismic vulnerability assessment methodologies
that were chosen to be used and applied to the investigated buildings. There are
described the empirical methodologies, which are the easiest, quick to apply and
appropriate for urban scale, the mechanical methodologies which necessitate a more
detailed investigation and data access, and also the hybrid methodologies which
represent a combination of the previous two. The third part of the chapter is about
the existing cultural assessment policies, while the last part relates the urban risk
reduction strategies that are used at a global level.

The third chapter is divided into two major parts. The first part of the chapter
describes the selected zone to be investigated and presents a preliminary analysis of
the area. The historical evolution of Timisoara city and especially of the two historical
districts that represent the case study areas, Iosefin and Fabric, helps the reader to
understand the context better. Following a multidisciplinary study made on-site, there
are also presented urbanistic and social analysis, to be able to provide a tool for
further loss estimation procedure. At the same urban scale, there is also presented
an analysis of the seismicity of the area, past earthquakes, and their effects and also
past registered magnitudes. Based on this information, there is also proposed the
most probable seismic scenario for the investigated areas, and there is defined the
expected macroseismic intensity in case of an earthquake of crustal type in the
proximity of the Timisoara city. A novelty that is brought by this chapter is the
definition and presentation of the particular failure mechanism of masonry buildings
in the near- field areas, obtained after real damage observed on nearby sites affected
by the past shallow earthquake, such as Banloc city. Moreover, the scale of the
investigation is reduced, and the buildings from the case study historical districts are
investigated in detail. Following the on-site investigation and visual inspection for
more than 100 historical masonry buildings and a complete survey for 25 of them,
there are presented the typical structural typological classes in the area. There are
established the mechanical characteristics of the masonry that are going to be used
in the further nonlinear analysis and also, as a personal contribution, there are
presented the most valuable architectural-artistic assets of the area.

The second part of the chapter already presents the results of the seismic
vulnerability assessment of the investigated buildings, following the methodologies
that were presented in the second chapter. This part illustrates the results of the
empirical investigation of more than 100 historical masonry buildings and the detailed
mechanical investigation of 25 of the most representative ones. Moreover, there is
also made a comparison between the results of the methodologies and the real
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damages observed on nearby sites after past earthquakes. Because the results
indicate a tendency of the empirical methodology of underestimating the expected
damage, there is concluded that the methodology needs to be adapted for the shallow
earthquakes in areas with reduced seismicity, such as Banat seismic region. Following
this observation, there is proposed a new damage estimation formula that considers
the real damage state that might occur, also representing the main personal
contribution in this part of the chapter. There are redesigned the empirical seismic
vulnerability curves for all 105 investigated buildings following the new proposed
damage estimation formula adapted for the near-field earthquake effects. A
comparison between the original and the proposed methodologies results is also
presented.

Chapter 4 comes in the first part with one of the most important personal
contributions in the thesis. It highlights the importance of the cultural value of the
historical buildings for the local community and the history of the city. There is
proposed a development of the existing empirical methodology to consider also the
architectural-artistic, urbanistic, and social-economic value of each investigated
buildings. Following the same damage estimation formula that was previously
proposed, this chapter presents the application of the new proposed seismic
vulnerability assessment influenced by the cultural value results. This proposed
methodology also considers the importance of the case study area and can adapt the
results to the particularities of the site. The new vulnerability curves are compared
with the previous empirical curves, indicating a good correlation and an increase of
the vulnerability for the most representative historical buildings of Timisoara city. The
results are helpful for the local authorities as they can be used to design a list of
priority for rehabilitation work.

In the second part of the chapter, there is also defined a loss scenario based
on the losses assessment methodology results of the investigated area, for the
considered seismic scenario. There are evaluated the possible losses in terms of
buildings, human life, jobs, money and artistic assets. This loss scenario is convenient
for understanding the expected effects of a possible shallow earthquake in the
proximity of Timisoara city. Following the obtained results, there is also proposed a
preliminary risk reduction plan that investigates the existing situation to identify the
possible places for refugees and temporary shelters.

The fifth chapter presents original information about the particular failure
mechanisms developed by historical buildings in Banat seismic area. There are
illustrated original results regarding the capacity curves of the investigated buildings,
interstorey drift ranges, cracks distribution, top horizontal displacements, base shear
forces, ductility and behaviour factor. The results confirm the conclusions of the
nonlinear analysis and the necessity of adapting the empirical seismic vulnerability
assessment methodology. Moreover, the chapter presents an interesting comparison
between the capacity and the demand of historical masonry structures and also
proposes fragility curves for each typological class. There is investigating also the
effect of the wooden framework for the bearing capacity, ductility and behaviour factor
of the historical masonry buildings and there are proposed FRP quick solutions for
reducing the seismic vulnerability.

The last chapter is a conclusion chapter that discusses the results of the
empirical, mechanical, and cultural seismic vulnerability assessment methodologies
and also the losses scenario estimations. There are highlighted the personal
contributions of the author and their opportunity. Moreover, there are presented
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published papers related to the thesis subject and also future research direction to
develop the existing analysis.

Appendix A presents the complete survey of the 25 detailed investigation
buildings. The second appendix illustrates the empirical investigation forms that were
obtained for all the 103 investigated historic masonry buildings, while appendix C
comes with the synthesis of the seismic vulnerability assessment results in terms of
numbers and graphics.

There are presented a number of 290 figures and 51 tables.

Overall, the presented thesis, starting from the existing seismic vulnerability
assessment methodologies from the entire world, proposes an original new
methodology, which is also applied on a large number of historical masonry buildings
in Timisoara city, characterised by shallow earthquakes. Based on a correlation
between different methodologies results and real failure mechanisms observed after
past earthquakes, the damage estimation formula is adapted for the near-field
earthquake. The new proposed methodology considers for the first time the influence
of the cultural value of the historical buildings. A classification of the specific failure
mechanism, ductility and behaviour factor for the historical masonry buildings in this
investigated area is proposed. The entire multidisciplinary seismic vulnerability
assessment methodology together with the risk reduction proposal plan defines the
research direction and opportunity of the thesis.

1.3 Objectives

The scientific research has sought to achieve the following objectives:

i) Realizing state of the art for the most common seismic vulnerability
assessment methodologies

ii) Proposing a quick and simplified seismic vulnerability assessment
methodology for historical masonry buildings located in areas characterized by
shallow earthquakes and reduced seismicity, such as Banat seismic region

iii) Identifying typical failure mechanisms characteristic for historical
masonry buildings in Banat seismic region

iv) Classifying the historical masonry buildings in Timisoara following
typological classes and proposing a database with the characteristic structural
systems

v) Assessing the seismic vulnerability of historical masonry buildings
in the Banat seismic area

vi) Critically analysing the results obtained following different
methodologies

vii) Defining the seismic vulnerability curves of the main historical
areas of Timisoara city

viii) Proposing an empirical vulnerability assessment methodology
that also considers the cultural value

ix) Defining the vulnerability curves influenced by the cultural value
for the historical areas of Timisoara

x) Defining the most probable seismic scenario following the
seismicity of the area and building typologies

xi) Proposing seismic vulnerability maps for the two historical districts
of Timisoara city
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xii) Evaluating the possible losses considering the most probable
seismic scenario

xiii) Synthetizing the results of the numerical assessment and defining
the general capacity curves for each typological class

xiv) Proposing the average ductility for each typological class that was
previously classified, following a specific seismic scenario

xv) Proposing behaviour factor values for each typological class that
was previously classified, based on the expected seismic scenario

xvi) Proposing fragility curves for each typological class

xvii) Defining of the expected damage states for each typological
class, according to a specific seismic scenario

xviii) Investigating of the effect of the timber framework roof to the
ductility of masonry structures

xix) Proposing of quick, easy to apply, modern and not expensive
consolidation solutions for historical masonry buildings in Timisoara
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2 EXISTING SEISMIC VULNERABILITY
ASSESSMENT METHODOLOGIES FOR
HISTORICAL BUILDINGS AND HISTORICAL
URBAN AREAS

2.1 General context

The seismic hazard can be understand as a measure tool for the most probable
destructive potential of an earthquake, in a specific area. In the scientific literature,
the measure for the severity of a seismic event is obtained by using macro-seismic or
instrumental scale. There are two possibilities, by using parameters related to ground
motion, not related with past seismic events, or by using estimation of mean intensity
based directly on real damage state observed after past earthquakes. The first
category can be expressed in terms of peak ground acceleration, local magnitude or
Richter magnitude, while the second category can be related with the macro-seismic
intensity [25].

In the process of seismic hazard estimation, there are used both:
deterministic and probabilistic methods. First one reconstruct the damage scenario
following studies of the observed damage of past seismic events in a specific area and
estimates the frequency of repetition in time. The second method uses the information
from seismic history of an area and determines the probability of occurring an
earthquake of certain intensity or magnitude at a specific interval of time. Following
the probabilistic hazard estimation, there was designed the global seismic hazard
map, as presented in Figure 2.1 [52].

Figure 2.1. Global seismic hazard map [52]
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For the exposure of an area, the literature defines it as the sum of quality and
quantity of exposed elements to the risk. There can be consider buildings, persons,
activities, cultural values, traditions, spirit of place and any other element that might
be affected by a seismic event. In the process of exposure estimation level, there
should be consider also the capacity of the area to react to an earthquake [25]. The
level of exposure in the world is illustrated in Figure 2.2 [53].

Muderste level of evaresrs L5
Low level of exporare ,‘

L

B
o

Figure 2.2. Global exposure map [53]

The vulnerability is defined as the measurement of the possibility to be
subjected to a specific damage state due to a given earthquake condition or the
predisposition to suffer a specific damage state [54]. A convenient parameter for the
earthquake condition is the macro-seismic intensity, as a direct correlation between
intensity scale and damage [25]. For the determination of the vulnerability of the
buildings from an area, which represents the risk parameter that is the most possible
to be influenced and reduced, there are many methods used in the entire world, which
will be further presented.

Considering the large number of procedures for assessing the seismic
vulnerability, there is highlighted the need for a consensual classification. There are
two main opinions regarding procedures classification. First, developed by Pellegrini
[55], concludes that risk mitigation methodologies can be divided into three main
groups, as following:

i) Empirical techniques
ii) Analytical or mechanical techniques
iii) Hybrid methods, as presented in Figure 2.3 [30].
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Figure 2.3. First classification of the seismic vulnerability assessment methodologies [30]

Second, there is the classification proposed by Petrini and Corsanego [56],
which consider four main categories instead of three, as following:

i. Direct vulnerability assessment method (or analytical)
ii. Indirect vulnerability assessment method (or empirical)
iii. Conventional vulnerability assessment technique

iiii. Hybrid vulnerability assessment technique.

The direct vulnerability assessment techniques follows a typological
classification by assigning to each investigated structure type a specific typological
class. The evaluation of the most probable damage state for each typological class is
obtained following damage observation data from past earthquakes and designing
damage probability matrices. The matrices are obtained by considering data for
specific region and different seismic intensities. This technique usually is based on
both typological and mechanical methods, representing the structure typology
through simplified or detailed models [57].

The indirect vulnerability assessment techniques are based on a relationship
between the mean damage grade and the expected seismic intensity, by estimating
a specific vulnerability index. The data are obtained through vulnerability curves that
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indicate the expected damage state for each seismic intensity. Each investigated
building is classified and according to its class is assigned a particular vulnerability
index that can be related to a most probable damage state. The techniques is
appropriate for assessment of seismic vulnerability at urban scale or large number of
buildings [57]. The most common methodologies that uses the indirect technique is
the GNDT-SSN, that estimates the seismic vulnerability of large stocks of buildings by
correlation with collected data from past earthquakes in various historical urban
centres from Italy [58].

Conventional seismic vulnerability assessment methods are based also on a
specific vulnerability index, but in this case the vulnerability is characterised
independently from the damage estimation. The method can be also used to compare
the seismic vulnerability of different buildings or different groups of buildings within
same typology. For each structural typology and design requirements, there are
defined capacity curves related to each damage state or even spectral displacements
[57]. The performances of each structural typology are calibrated by experts [59].
Following calibration, the most common methodology that uses conventional
technique is HAZUS [60], which classifies the damage in 36 structural systems and
uses four damage states [60].

The hybrid vulnerability assessment technique is actually a combination of
procedures from direct, indirect or conventional methodologies. One of the most-
known hybrid methodology is the macroseismic methodology, developed by
Lagomarsino and Giovinazzi [61]. This procedure is based on the potential of both
direct and indirect techniques. It uses the same vulnerability assessment classification
and method that is indicated in the European Macroseismic Scale EMS-98 by Grunthal
[62], but in the same type it improves the results by an indirect technique.

The proper use of each individual technique is presented in Figure 2.4 [63].
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Direct techniques

LAY

>

Indwract techmgues

< >

Hybnd lechmiques

Figure 2.4. Different urban scale appropriate use for seismic vulnerability assessment
methodologies [63]
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2.2 Classification of seismic vulnerability assesssment
procedures

One of the most difficult task in the process of the seismic vulnerability
assessment is represented by the data collection and methodology definition. In order
to adapt the situation for the multiple possible cases, there were defined the main
types of investigation methodologies based on the scale that they are appropriate for.
This categories consider the level of detail in the investigation process, the scale of
the case study object and the way that the collected data is used, defining first, second
and third level approaches.

The first level approaches involves the smallest level of detail in the
investigation process, following mostly qualitative information. That is why, are most
appropriate for the large-scale vulnerability assessment analysis. The second level
approaches involves already some geometrical and mechanical information, being
appropriate for aggregate assessment or small building stocks. The third level
approach is based on a detailed complete survey and mechanical characteristics of
the building. It involves numerical modelling techniques and is appropriate for single
building scale, as presented in Figure 2.5 [64].

O Particularly suitable © Possible to apply
Large-scale Small building stocks Building scale
First level approaches L4 O
Second level approaches L4 C
Third level approaches O -
Level of detail Low Medium High

Figure 2.5. Possible seismic vulnerability assessment approaches for various scale [64]

2.2.1 Empirical methodologies

Empirical methodologies represent the first level approach in the process of
the seismic vulnerability assessment of existing buildings. In the early 70’s, hazard
maps were defined following damage scales. Later on, there was started a tentative
of assessing the seismic vulnerability of historical buildings at large scale. At first, the
evaluation was made only through empirical methods that were obtained as functions
of macroseismic intensities [30]. There are several empirical methodologies used
nowadays, but in the next pages will be detailed some of them, that are considered
to be most appropriate for Timisoara city.

2.2.1.1 Damage probability matrix

First one is the damage probability matrices. This techniques was first
proposed by Whitman [65], for the estimation of damage in a probabilistic way. The
main idea of this method is that each building that belongs to a particular structural
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typology has the same chances of achieving a specific damage state for a given
macroseismic intensity. After the earthquake from 1971 in San Fernando, the
methodology of Whitman [65] was designed for various structural typologies following
a damage ratio that represents the ratio between the actual cost of repair work and
the cost of replacing the affected building. Based on a function of the seismic intensity,
the format of the damage probability matrix proposed by Whitman et. al. is presented
in Table 2.1 [30].

Table 2.1. The matrix of the damage probability proposed by Whitman et. al. [30]

Damage Damage to Damage to Damage (%) Seismic intensity
state structural non-structural
elements elements v vi vil vill IX
0 No damage | No damage 0.00 + 0.05 10.40 | - - - -
1 No damage | Minor 0.05+0.30 16.40 | 0.50 - - -
2 No damage | Local damage | 0.30+1.25 40.00 | 22.50 | - - -
3 Not Global 1.25+3.50 20.00 | 30.00 | 2.70 - -
noticeable damage
4 Minor Substantial 3.50+4.50 13.20 | 47.10 | 92.30 | 58.80 | 14.70
5 Substantial | Heavy 7.50 + 20 - 0.20 5.00 | 41.20 | 83.00
6 Major Nearly total 20+ 65 - - - - 2.30
7 Building condemned 100 - - - - -
8 Collapse 100 - - - - -

In Europe, one of the first damage probability matrix was designed after the
earthquake from Irpinia, Italy in 1980, by Braga et. al. [66]. The novelty of this format
is that the damage distribution of each structural typology for various seismic
intensities was made following a binominal distribution. This binominal distribution is
based on only one parameter that varies between 0 and 1, but this aspect brings also
the disadvantage of having the standard deviations in dependence to this only one
parameter. This method was considered to be a direct procedure [67] due to the
possibility of creating direct relationships between structural typology and damage
level. The procedure uses three possible vulnerability classes from A to C and is based
on the MSK scale [30]. Nowadays, the damage probability matrix is a procedure that
is still very used in Italy, but several improvement proposals were made in the past
years. For example, the seismic scale was changed from MSK to MCS scale by di
Pasquale et. al. [68] in order to adapt the procedure to the Italian seismic catalogue.
Later on, a fourth vulnerability class D was introduced by Dolce et. al. [69] and the
seismic scale was changed from MCS scale to EMS-98 scale [62]. The new
vulnerability class was assigned for buildings edified since 1980 that are more likely
to be built following seismic design codes or to be retrofitted [30].

One of the most recent damage probability matrix that is based on the EMS-
98 macroseismic scale is the macroseismic method proposed by Bernardini et.al. [70],
[61]. The procedure considers five possible damage grades for macroseismic
intensities ranging from V to XII EMS-98. For each class of decreasing vulnerability
from A to F, there are described quantitative scales of damage levels and qualitative
description of the dimension of damages in the buildings. For example, for the
vulnerability class C, that is considered to be the medium vulnerability class, the
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damage distribution for each macroseismic intensity is presented in Table 2.2 [30].
Also, the European macroseismic scale EMS-98 assigns a vulnerability class to each
building by considering only the structural typology of the building, as presented in
Figure 2.6 [25].

Table 2.2. Damage probability matrix for vulnerability class C following Giovinazzi and
Lagomarsino macroseismic methodology [70], [30]

Intensity Damage grade
1 2 3 4 5

Vv
VI Few
VIl Few
VIII Many Few
IX Many Few
X Many Few
Xl Many
Xl Most

The methodology was improved in 2004 [61] by assuming a beta damage
distribution and following a Fuzzy Set theory. Moreover, the matrices for each
vulnerability class have been designed in correlation with each group of buildings by
using an empirical vulnerability index. The vulnerability index depends on structural
and geometrical characteristics of the building or group of buildings. This new
improved procedure was already applied on many building stocks from several
European cities [71], such as Barcelona [72], [73], Lisbon [74], Faro [75], Sulmona
[76] and others.

Vulnerability Class

T of structure
e A B C D E F

rubble stone, fieldstone O LEGEND:
adobe (earth brick) OoOH QO most likely vulnerability class
% simple stone O — probable range:
% massive stone HOA --- range q' less probable,
@D . exceptional cases
= unreinforced, with manufactured }‘_ -
= stone units O
unreinforced, with RC floors HOHA
reinforced or confined O
frame without ERD
e - H—OH
a (earthquake-resistant design)
§ E frame with moderate level of ERD H—OH
S % | frame with high level of ERD bof-—OH
Z 3 | walls without ERD HOH
w o
w walls with moderate level of ERD O+
wall with high level of ERD }..O._{
@
= steel structures b= _.O._{
o«
Q
§ timber structures H-—OH

Figure 2.6. Seismic vulnerability classification for structural typologies following EMS-98 [25]
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On large scale, the damage probability matrix based on intensity procedure is
very effective due to the fact that there are a lot of areas with seismic hazard maps
designed based on macroseismic intensity. The advantage of predicting possible
future damage grade by using observed damaged from past earthquakes is big,
because this procedure can be used in simplified manner for areas with similar
characteristics. The main disadvantages are that the macroseismic intensity scale is
designed just by observing past damages to building stocks. This aspect needs the
existence and collection of many and accurate post-earthquake information and
damage statistics, aspect that is not possible in all the areas. The simulation of
vulnerability reduction by applying retrofitting solutions is difficult because there are
no past information related to this aspect. Nowadays, many seismic hazard maps are
designed based on the peak ground acceleration, so there is a need for correlation
with the macroseismic intensity. Also, if the peak ground acceleration is used in the
derivation of the empirical vulnerability assessment, there can be taken into
consideration the relation between the period of vibration of each building and the
ground motions frequency [30].

The data of damaged collected after past earthquakes led to a statistically
interpretation and a damage distribution was defined for masonry structures, as
presented in Figure 2.7 [25]. In Figure 2.8 [77] there is presented the quantitative
appreciation of the damage from the previous figure.

Classification of damage to masonry buildings

Grads 1: Negligible to slight damage

Grads 2: Moderate damage

Grads 3. Substantial to heavy damage

Grads 4: Very heavy damage

Grade 5: Destruction

Figure 2.7. Damage distribution for masonry buildings after EMS-98 scale [25]
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Figure 2.8. Quantitative appreciation of the damage level [77]

2.2.1.2 The vulnerability index method

The vulnerability index method represents also an empirical procedure, called
indirect because the relationship between the seismic demand and the response of
the building is defined following a vulnerability index [30]. At first, the methodology
was proposed by Benedetti and Petrini [78] for buildings considered as isolated
structural units and was applied in Italy [79]. The procedure is based on field survey
form that associates a specific vulnerability class to each investigated parameter for
each building. Each parameter can receive one of four vulnerability class based on the
quality conditions and it has also a specific assigned weight. The class A represents
the optimal situation, while the class D is considered to be the most unfavourable.
The weight for each parameter is related to the importance of it and was determined
based on large amount of damage survey data. The first investigation form contained
10 parameters that considered the structural and geometrical aspects of each
individual structural unit, such as symmetry, plan and elevation regularity,
distribution of structural elements, foundation type, quality of materials, actual level
of decay ant others. The first application in Italy [79] developed the original
methodology to eleven parameters, as presented in Figure 2.9 [25].

' CLASSES C,, | WEIGHT
# PARAMETERS - T
A B C D | b

1 | Type and organzanon of ressimg system 0 5 20 5| 1.00
2 Quality of resistmg system 0 5 25 45 0.25
3| Conventional strength 0 5 25 5| 1.50
4 Buiddme position and foundations 0 5 15 5| 0.75

$ | Horzontal diaphragms 0 5 25 45 varible
6 | Plan confiruranon 0 5 25 45 0.50
7 In height confizuration 0 3 25 5 | vamble
3 .\[n\;uluu distance bens een wals 1 o 5 25 45 0.25
9 | Roof 0 15 25 15 | varible
10 Nom st ural e lemenis 0 0 25 T 0.25
11 | General mamienance conditions 0 5 25 45 1.00

Figure 2.9. Seismic vulnerability assessment investigation form used in Italy before 2000 [79]

The vulnerability index ranged between 0+382.5, but it was later normalized
between 0+100, for a simplified comparison. The zero value represented the ideal
situation or the minimum vulnerability, while the value of 100 represented a
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maximum vulnerability and a very high risk for the investigated building. For each
vulnerability function, there is associated a damage factor from 0 to 1, value 1
meaning collapse of the investigated building [25]. Following past earthquakes data,
the vulnerability functions were calibrated in dependence of the peak ground
acceleration, as presented in Figure 2.10, for Coimbra, Portugal [80].

, = B 60 40 20 10 5
0.2 04 0.6 0.8

PGA

Figure 2.10. Vulnerability functions in terms of peak ground acceleration for different
vulnerability indexes [80]

Damage factor, d

1

Later on, a new development of the vulnerability index method was proposed
for the buildings considered in aggregate by Formisano and Mazzolani [81], by
considering 15 parameters instead of 10. The new 5 parameters extends the
evaluation of the investigated building by considering also the possible effects of the
adjacent buildings and eventually interaction between them (as presented in Figure
2.11 [82]).

Figure 2.11. In-plane interaction between aggregate’s units [82]
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The estimation of the vulnerability index follows the same path as previously.
Each parameter can be assigned to one of the four vulnerability class from A to D.
The scores for the vulnerability classes ranges from 0 to 45 for the first 10 parameters,
that are based on Benedetti and Petrini form [78] and for each parameters, there is
assigned a weight factor. For the additional 5 parameters, the class scores can be also
negative, so they can actually reduce the seismic vulnerability. This new parameters
are related with the similarity of structural typology, difference between opening
percentages, staggered floors or different adjacent heights. The class scores were
assigned after calibration based on numerical analysis [83] and technical Italian code
[84]. The final version of the vulnerability investigation form is presented in Figure
2.12 [81].

The final vulnerability index is actually the sum of the assigned class scores
multiplied by the weight factor, as presented in Equation 1 [85].

Iy = %12 six w )

The vulnerability index method was applied and developed on several
European cities [86], such as Barcelona, Catania, Thessaloniki and other in the
research project RISK_UE [42].

Class score (5) Weight
Factors -
A B C D w)
1. Organization of vertical 0 5 0 45 1
structures
] - werti g -
2. Nature of vertical struc 0 5 25 45 025

tures
. Location of the building

tad

and type of foundation 0 - 45 03
4. D_lﬁt_rlbutlon of plan re- 0 5 25 45 15

sisting clements
5. Plan regularity 0 5 25 45 05
6. Height regularity L] 5 25 45 0.5+1
7. Type of floor 0 5 15 45 0.75+1
&. Roofing 0 15 25 45 075
9. Details 0 0 25 45 025
10. Physical conditions 0 5 25 45 1
11. Presence of adjacent

buildings with different =20 0 I5 45 1

height
12. Position of the building

0 45 <25 -15 0 1.5
in the aggregate

13. Presence and number of
staggered floors

14. Effect of either structural
or typological heteroge-
neity among adjacent
structural unit

15. Percentage difference of
opening areas among ad-  -20 0 25 45 1
Jacent facade

Figure 2.12. Final form of the seismic vulnerability assessment investigation form proposed by
Formisano [81]

0 15 25 45 os
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A correlation between the vulnerability indexes Iy and the vulnerability scale
was provided by the GNDT-II method [79]. The analytical expression illustrated in
Equation 2 correlates the expected damage grade up with the vulnerability index of
each investigated building [87].

(2)

iy = 25[1 + tanh (I+6.25xV—13.1)]

Q

Where I represents the seismic risk in terms of macroseismic intensity EMS-
98, V is considered to be the normalized vulnerability index in the range of 0+1 [57]
and Q is a ductility factor related with the building typology [88].

Another analytical expression between the wvulnerability index and the
expected damage state is illustrate in Equations 3-4 [25], [79], [89].

Hp = [2.5 + 3 x tanh (M)] x f(V,D) 3)
Q
v (I-7)
fw,n = {e 2 IEMS—-98<7 (4)
1 IEMS —98>7

Where I EMS-98 is considered to be the seismic risk represented by the
macroseismic intensity, V represents the index of vulnerability following the GNDT-II
method [79], Q is a factor of ductility related with the building typology [25] and
f(V,I) represents a function of the intensity and vulnerability index [25], as expressed
in Equation 4.

A particular adaptation of the procedure can be seen in the “Catania Project”
[90], [91], were the vulnerability index resulted both from direct field observation
and a range of values that were assigned to construction practices from the area. This
procedure led to a minimum and a maximum value of the vulnerability index for each
investigated building, but for the old buildings, the values were calibrated after the
real damages observed after the earthquake from Friuli in 1976 [92], [93] and
Abruzzo in 1984 [94]. The adapted methodology was used for assessing the seismic
vulnerability of both masonry and reinforced concrete buildings, as a quick approach,
based on the guidelines of the ATC-21 report [95]. The methodology was applied also
on the historical centre of Cusco, Peru [34].

The advantages of the vulnerability index procedure, as an indirect technique,
are multiple, as the method allows to define the vulnerability of a building or of a
group of buildings with their particularities, not just the vulnerability of a structural
typology. In this case, is more particular that the previous one. The main
disadvantage is that the parameters and weights need an expert judgment and also
present a certain level of uncertainties. When the methodology tends to be applied
on very large scale, there is the need of defining the most representative buildings
for the investigated area and to correlate the results with the census data [96], if
available. In the cases of the case study areas where such database is not available,
the procedure is very time consuming [30].
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2.2.1.3 The continuous vulnerability curves

The continuous vulnerability curves procedure is based on the real observed
damage after past earthquakes in different geographical areas. As the macroseismic
intensity is not a constant parameter, but a variable, there was the need of adapting
the derivation of the vulnerability functions to the MSK damage scale and also to the
Parameterless scale of intensity PSI [97]. This adaptation was made by Spence et. al.
[98] and Orsini [99] as is presented in Figure 2.13 [30].

1.0 =
-~ -~ -
e P
Vd f/ Vs
0.8 ! Fas
/ / ;
/ ;
£ f’{ "’f / N
= ! f ."l :
06 / ! I ; III-'
o i 7/ ;
= ¢ A J !
? ! / ’l,/ '{ !
2 1 J/ I
B 0.4 f., _,.f' / ._.r' :J,r . D1
/ f;' / / f_.f’ - D
/ A —— D2
0.2 4 ;’f /‘ S5 D4
s /s s —————— D5
.f/ -~ __,-/ ,/'l
0.0 S T
i} 5 10 15 20
PsI

Figure 2.13. Vulnerability curves following continuous vulnerability curves procedure [98]

The procedure was improved by Sabetta et. al. [94] following the survey made
after earthquake on almost 50000 buildings in Italy, damaged by severe earthquakes.
According to the MSK macroseismic scale, the buildings were classified into 3
structural typologies and 6 damage levels. The average frequency of each damage
level was defined as a mean damage index and was obtained for each structural
typology. Following a function of peak ground acceleration, there were defined
empirical fragility curves for typical structural typologies [100]. The peak ground
acceleration was determined following the registered magnitudes of past earthquakes
and the site-source distance, based on the attenuation law defined by Sabetta and
Pugliese [101].

Simplified empirical vulnerability functions that don’t use the macroseismic
intensity or the peak ground acceleration were also proposed, but they are based on
spectral displacement or spectral acceleration at the elastic period of vibration [102].
This kind of procedure illustrates an improved correlation between the damage level
and the ground motion input. Designing the vulnerability curves following spectral
ordinates instead of peak ground acceleration or macroseismic intensity had appeared
due to the more and more use of attenuation equations [30].
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2.2.2 Mechanical methodologies

The mechanical methodologies represent the second and third level approach,
involving a more detailed level of knowledge. If the empirical methods are based on
macroseismic intensity or peak ground acceleration, the mechanical ones are related
more to spectral ordinates and seismic hazard maps. This aspect tend to offer a more
detailed analysis and a vulnerability assessment related with direct physical meaning.
Moreover, it offers the possibility of calibrating the results to different characteristics
of the site or of the building stock [30].

2.2.2.1 The analytically-derived vulnerability curves

The traditionally damage probability matrices are derived from observed data,
but more recent methodologies uses also computational analysis for more clear
results. This contribution of the mechanical investigation has the aim to overcome the
major drawbacks of the empirical methodologies previously presented. The
analytically-derived vulnerability curves are obtained following a specific process that
is described in Figure 2.14 [103].

Selection of

Selection of earthquake computational model

intensity indicator

Selection of model
for definition of

of structure
.L damage
Definition of random W
characterisation of structural i
Definition of damage
parameters =
v states
Selection of representative
set of eartheuakes v hd
Selection of methodology Definition of criteria for
for nonlinear analvsis identification of damage
‘L states
> Nonlinear analysis €

h 4
Definition of probabilistic
distribution of damage
l
v v

Vulnerability Curves Damage Probability

Figure 2.14. Analytical vulnerability curves and damage probability matrix obtaining process
[103]
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The first vulnerability curves and damage probability matrices following this
procedure were obtained using Monte Carlo simulation for three categories of
reinforced concrete frame structures [104]. The probabilistic results were obtained
following a nonlinear dynamic analysis and considering also the specific ground
motion. For the definition of the damage probability matrices there was used the
Modified Mercalli Intensity scale. First, the structure was characterised when
subjected to dynamic loads. Second, there were defined the potential ground motions.
Thirs, there was defined the structural response of the investigated typology. The
dynamic analysis considered also a time-histories data based on a specific level of
ground motion for a large number of buildings with random structural characteristics.
Each nonlinear analysis was able to provide a global damage index that was related
to an expected damage state, as presented in Figure 2.15 [30]. The vulnerability
curves were later updated following observational data after a survey of 84 buildings
affected by the 1994 Northridge earthquake [105].

1.00

¥ . i
— Fitted Curves //’o" |r‘—,-"""l .
woan Simulation Results . " u
i y o | o] ‘
0.75
— Miner] 7 a <.
% * .
- N . .
= 050 i 1
N y Severe
a, .
R * . R = |
0.25 x
0.00 % __(-rt’r"'b‘l h J
0.0 1.0 2.0 3.0 4.0

Spectral Acceleretion (g)
Figure 2.15. Vulnerability curves following the procedure [103]

Adapted pushover curves were defined for several European buildings and the
performance point was used to correlate the curves with the expected damage state
[106].

One of the most used large-scale projects that follows the presented principles
is the RISK-UE project, which follows a building classification matrix based on
representative structural typologies for countries such as Bulgaria, France, Greece,
Italy, Romania, Spain and FYRoM [107]. The building matrix contains a total number
of 65 building classes, divided into three main categories:

(i) Low- rise, meaning maximum 2 storey for wooden or masonry buildings

and 1+3 storey for steel and reinforced concrete structures

(ii) Mid-rise, consisting in 3+5 storey masonry or wooden buildings and

maximum 7 storey steel or reinforced concrete buildings

(iii) High-rise, represented by more than 6 storey masonry or wooden

buildings and more than 8 storey steel or reinforced concrete structures [108]

Considering both vertical and horizontal type of structure and also the height
range, there was defined the Risk-UE building typology matrix, as presented in Figure
2.16, for masonry structures, as the most common types in Europe [108]. The
frequency of the building typologies is illustrated in Figure 2.17 for the most important
cities involved in the Risk-UE project [108].
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Mo, Label Description Mo, of
I Name . Height Range (m)
Stores = =
1 MIIL Rubble stone Law-Rise 1-2
2 MLIM il eyl M- Rise -5 15
3 MI2L Low-Rise 1-2
4 MIZM Simple stone M- Rase 3-5 15
5 MI12ZH High=Ruyse it 15
i} ML Low=Rise 1-2
7 MI13M Massave stone Blnd-Rase 3-5 15
¥ MI3H High=Ruyse it 15
4 M2L Achirbe Low-Rise 1-2
L] M3IL Low-Rise 1-2
Wooden slabs
r |- 5
11 MIIM LM BMud-Frse 3i-5 1:
12 M3ITH High=Ruyse it 15
13 M3I2L Misarry vaults Low-Rise 1-2
- g L = 2 5
14 M3IZM LM BMud-Frse 3i-5 1:
15 M3IZH High=Ruyse it 15
16 ML Contpesite slabs Low-Rise 1-2
(Rl e SEND
7 MIZN - Hise 1-5 5
17 MIZM LM BMud-Frse 3-5 1:
18 M3IZH High=Ruyse it 15
1% MI4L Low-Rise 1-2
20 MIAM RO skabs URM Mad-Rise 3-5 15
21 M3I4H High=Ruyse it 15
2y ML Lo =Rise 1-2
23 MM Reinforced ar 1 Rice 3-5 15
conlined masoary .
24 MAH High=Ruyse it 15
Figure 2.16. Risk-UE building typology matrix [108]
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Figure 2.17. Frequency of building topologies for the most important Risk-UE cities [108]
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The expected seismic behaviour of the investigated buildings is divided in
vulnerability classes. This means that specific building typologies are expected to
behave in similar way in earthquake conditions. This approach is a probabilistic one,
following a most likely vulnerability class and a specific possible and less possible
vulnerability range. For an easier classification, there is allocated a vulnerability index
in the range of 0+1 for each building type. The value close to 1 indicate a most
vulnerable condition, while a value close to 0 is appropriate for high-code designed
buildings [108].

Considering the macroseismic intensities EMS-98 and the five mean damage
grades previously defined, there was obtained the most probable seismic behaviour
for each building typology, as presented in Figure 2.19. This represents semi-empirical
vulnerability functions, expressing the most likely, possible and less possible
vulnerability classes. The results follows data given by all the cities and countries
involved in the Risk-UE project. The process of damage estimation for each building
typology is illustrated in Figure 2.18 [108].

RISK-UE BTM
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] Performkance pedng | 1AL
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B0 Duskar, bt i b coremasion " 1 Sirple ot Mlikdiie

=1 b Al i
+

P =ls]
H

-

Damage States
N = Mone; Mi = Minor; Mo = Moderate; 8 = Severe; C = Collapse

Figure 2.18. Damage estimation process in the Risk-UE project [108]
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5 I5- 7 B 9 1] 11 12
—MLl —MIl2 M3 Mz —M3l —M32
M3  ——ME4 =3 M —_—Ri1 B2
RiL]  ——RO32  ——RO4

Figure 2.19. Hybrid vulnerability curves for the masonry and reinforced concrete building
typologies in the Risk-UE project

In order to be able to adapt the methodology to each particular site, there
were defined some new factors that are expected to modify the structural behaviour
of the building, based on an expert judgment. The modifying scores are presented in
Figure 2.20 for masonry structures and in Figure 2.21 for reinforced concrete ones
[108]. The final vulnerability index in defined following Equation 5 [108].

AV = TV (5)
Vulnerability Factors Parameters
State of preservation %":fl ril.zl.?ntznzme ;gm
Low (1 or 2) -0z
Number of floars Medium (3, 4 or 5) +0.02
High (6 or more) +.06
Wall thickness
Distance between walls
. § Connection between walls .
Structural system (tie-rods, angle bracket) 0,044 3004
Connection horizontal structures-
walls
Soft-story Demaolition/ Transparency +{.04
Plan lrregularity +{.(M
Vertical lrregularity +H(.02
Superimposed floors +0.04
Roof Rnnfkwti_ght + Ilr.u?fThmﬁl 004
oof Connections
Retrofitting mterventions -0.08 + +0.08
Aseismic Devices Barbican, Foil arches, Buttresses
Middle -0.04
Aggregate building: position Comer +0.04
Header HL. 0
Aggregate building: elevation Staggered floors 002
Buildings of different height 0,04 = 0,04
Foundation Dnfferent level foundation .04
Soil Morphology Slope e

Figure 2.20. Modifying scores for the mean vulnerability index associated with masonry
buildings in the Risk-UE project
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ERD level

Vasluerailily Factors Pre or Low Code Medium Code High Cade
Code Level +,16 ] -0, 16
Bad Maintenance +H0.04 +.02 0
Low (1 or2) -4 -0 04 0,04
Number of floors  Medium (3, 4 or 5) 0 ] 0
High (6 or more) +{0,08 +{, 06 +{, 04
Shay +.04 +0.02 0
Plan lrregularity Torsion +0.02 +0.01 0
Wertical Irregulanty .04 +0.02 [
Short-column +.02 +.01 1]
Bow windows +.04 +.02 0
Aggregate buildings 004 0 0
{insufficient aseismic joint)
Beams -4 1] 1]
Foundation Connected Beans ¥ ] 1]
Isolated Footing +(0,04 ] 0
z 7] 7
S A

Figure 2.21. Modifying scores for the mean vulnerability index associated with reinforced
concrete buildings in the Risk-UE project

The main disadvantage of the analytically-derived procedure is the necessity
of high computational data and the necessary time to perform it. That is why, the
development of the vulnerability curves is a difficult task, especially in the areas where
characteristics of buildings are very different between each other [30].

However, a hybrid methodology could provide the best of the combination of
the empirical and analytical methodologies.

2.2.2.2 The collapse mechanism-based methods

The concept of the collapse mechanism-based methods is simple and is based
on the evaluation of the average horizontal acceleration at a critical level applied to a
specific building masses that leads to the activation of failure mechanism [109].

One of the most used procedures that follows this method is Vulnus, proposed
by Modena et al. from the University of Padua [110] for the seismic vulnerability
assessment of masonry buildings [88]. Vulnus uses a fuzzy-set theory and several
collapse multipliers [111], both for in-plane and out-of-plane behaviour.

First, the collapse multiplier for the in-plane condition, defined as I; is
considered the ration between the in-plane shear strength of entire system and the
total weight, as presented in Equation 6 [30].

I = % (6)

Where Vy and Vy are considered to be the strength at the middle of the ground
floor height in the longitudinal x and transversal y directions. It can be determined
based on the tensile strength of the masonry and the entire area of the masonry walls.

Second, the collapse multiplier for the out-of-plane condition, defined as I,
represents the ratio between out-of-plane flexural strength and the total height,
following Equation 7. The flexural strength is measured in the most critical external
wall [30].
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L, =min (3 + I})); (7)

Where I,’ represents the resistance of the vertical strips, while I,” is
considered to be the resistance of the horizontal strips.

Finally, a third index I3 is considered, as the weighted sum of different
vulnerability parameters, according to the second level GNDT form. The value of I3 is
normalized between 0 and 1. This index can be considered an empirical parameter
that follows qualitative aspects and defines the vulnerability index based on Benedetti
and Petrini methodology [78].

The necessary data that must be collected follows a specific investigation
form. The form follows three main categories. In the first part, there must be defined
the geometry of the building and each node, wall and septa must be associated with
an index. Second part is related with general building characteristics, while third part
considered the characteristics of each wall [109].

The parameters that are considered for the definition of I3 are:

- The constituent material, as presented in Figure 2.22

- The building conservation state, as presented in Figure 2.23

- The number of storey

- The type of the horizontal structure, as presented in Figure 2.24

- The regularity in place

- The height of the building

- The building area

- The warping of horizontal structures

- The floor regularity, as presented in Figure 2.25

- The wall restraint

In order to be able to apply the procedure, the investigated aggregates must
be homogenous in terms of:

- Foundation type and characteristics of the soil

- Construction technologies

- Height and volume

- Age of construction

- Materials and conservation state

RESISTANCE [MPa] SPECTFIC DENSITY
MATERTAL : Tke/m’]
COMPRESSION | TRACTION
1) not identified 1.5 0.08 2100
2) stone 2.6 0.14 2100
3) bricks 40 0.22 1800
4) RC blocks 4.0 036 1200
5) tuff block 3.2 0.20 1800

Figure 2.22. Wall constituent material and relative mechanical proprieties [109]
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CONSERVATION STATE
1} not identified Mechanical characteristics multiplied by 0.75
2} good Mechanical characteristics nultiplied by 1.00
3) mediocre Mechanical characteristics multiplied by 0.75
4) bad Mechanical characteristics multiplied by 0.50

Figure 2.23. Building conservation state [109]

PERMANENT LOADS
1) not identified G+Q=37KN/m
2) wery light wood (even stiffened). G+Q=22kN/m
3) light wron beams and lile G+Q=37 KVl
4) medium G+Q=52KN/mr
5) heavy Concrete G+ Q=067 kN/m"
6) very heavy G+Q=82KN/m’

Figure 2.24. Type of horizontal structural elements [109]

FTLOOR REGULARITY

1) not identified
2} regular

3) mmactive at () floor on the walls parallel to X direction

4) mactive at () floor on the walls parallel to Y direction

5) inactive at () floor on the walls parallel to X and¥ direction
6) overweight at floor ()

Figure 2.25. Floor regularity [109]

The possible failure mechanism are related with the type of nodes that form
between structural walls, as presented in Figure 2.26 [109].
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NODE TYPE

CROSS NODE 2
Possible breaking mechanisms:
+ Bending failure
» Failure of the arch
Mechanisms that cannot be activated:
+ Separation of the wall perpendicular to the
septum
+ Local overturning due to the thrust of the
arch

INTERMEDIATE “T” NODE

Possible breaking mechanisms:
+ Bending failure
+ Compression breaking of the arch
+ Separation of the wall perpendicular to the
septum
Mechanisms that cannot be activated:
+ Overmurning of the wall shoulder
perpendicular to the septum due to the
thrust of the arch 3

ENDING “T” NODE 3 2
Possible breaking mechanisms:
+ Bending failure
+ Compressive failure of the arch
+ Local overturning due to the thrust of the
arch
Mechanisms that cannot be activated:
+ Separation of the wall perpendicular to the
septum 1

“L”NODE
Possible breaking mechanisms: S
* Bending failure
* Compressive failure of the arch
* Local overturning due to the thrust of the
arch
* Separation of the wall perpendicular to the
septum

Figure 2.26. Effects of different type of nodes [109]

The out-of-plane failure mechanism analysis are performed following the
equilibrium limit analysis, based on a kinematic approach. The overturning of fagade
wall is presented in Figure 2.27, while the overturning of the corner is presented in
Figure 2.28. The vertical and horizontal overturning failure mechanisms are presented
in Figure 2.29 and Figure 2.30 [112].
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Figure 2.30. Horizontal wall flexion out-of-plane failure mechanism [112]

In conclusion, the collapse mechanism-based methods are based on collapse
multipliers that result from mechanical analysis and estimates whether a mechanism
will form and what kind of damage will determine.
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2.2.2.3 The capacity spectrum-based methods

The capacity spectrum of a structure is defined as the capacity curve, named
also the pushover curve, which is a function of the lateral load resistance of the
building and its specific lateral displacement. The capacity model can be understand
as the idealisation of the capacity curve, in which there can be found two important
control points, such as the yield capacity and the ultimate capacity, as shown in Figure

2.31 [108].

AT 1
Ultimate Capacity (UC)
Vu &
Vy Yield Capacity (YC)
I
Va ' Design Capacity (DC)
A >
Ag Y Ay Ay Ar

Figure 2.31. The capacity model of a structure [108]

The yield capacity can be understand as the resistance strength of the building
to the lateral load before the point in which the system develops nonlinear response.
The ultimate capacity is represented by the maximum strength of the structure at the
moment in which the system has reached the plastic state [108].

The capacity spectrum-based method is based on the acceleration-
displacement spectrum, obtained under a specific ground-shaking scenario. The
intersection between the spectrum representing the ground motion and the pushover
curve representing the horizontal displacement of the investigated building under
increasing lateral load is called the performance point of the structure [113], as
presented in Figure 2.32 [108].

Sranger, mora dustils corstrustion

Performance point

Spectral Acceleration

Wiealkoer, leas ducgile construction

- Strong shalcing
Madium shaking
T A e —
L L L 1 1

.
>

Spactral Dizplacement

Figure 2.32. Definition of the performance point of a structure [108]

BUPT



Classification of seismic vulnerability assesssment procedures

One of the most representative methodologies that follows the capacity
spectrum-based procedure is Hazus or Hazard US, which represents a national project
with the aim of promoting an applicable methodology for the assessment of the
possible losses after specific earthquakes in the entire region [60], [114]. The major
axis of the Hazus project are:

- The estimation of the potential hazards in the investigated region

- The inventory and classification of the buildings and other facilities

- The estimation of the direct physical damage to each building class

- The estimation of the indirect damages from secondary effects of

earthquakes

- The estimation of the losses in terms of human life, losses of homes and

jobs, direct economic losses

- The estimation of the indirect economic losses due to the necessary

recovery time [30].

The entire damage estimation process (Figure 2.33) is based on the capacity
curve of the representative building classes. For each building class there were chosen
model buildings for various design practice in the investigated region. The definition
of the performance point for each of the studied building models allows to define the
probability of being in a specific damage state. The vulnerability curve is designed as
a lognormal curve with a logarithmic standard deviation Bsds which combines the
uncertainties in the damage state and variability of the response of the structure, as
illustrated in Equation 8 [30].

Model Buil ding Type 4 e PESE- Spectral Respense
- Capacity Curve L &_”’ - Reduced for Damping /
- Fraglity Curve —_ > Tnration Effects

7 {
‘/,_,-"'_) i S | < 0
- Sd ”

')
ll ¢ Mon-structural Non-structural
. | Siruchil Drift Sensitive Accel. Sensative

oon

Curnulative P[DE | Sd or Sa]

sd {E. 8d Sa

E. 100 | 100% 100%

& | |

£ | [ oo 0%

¥ ‘ |

=

= |

R| ™3 M EC | ™ W s M E C N8 M E ¢

Damage States: - None, & - Slighe, M - Mo derate E - Estensive, C- Complete
Figure 2.33. Damage estimation procedure for Hazus project [30]
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Boas = |(CONVIBBS 150 + Bucsusy? ®)

Where Bc represents the variability that can appear in the capacity of the
model, Bp represents the possible uncertainty in the response because of the

variability of the ground-motion demand, while S 545 is considered to be the median
spectral displacement for a given damage state ds [30].

A building model can also consist in a complexity of fragility curves which
defines the probability P[D] of being or exceeding a specific damage state ds. The
procedure considers five major damage states, such as none, minor, moderate,
extensive and collapse. Each of them is characterised by the lognormal standard
deviation previously defined, spectral displacement Sy and median value, as
presented in Equation 9 [108].

Plds|S ] = (D[iln (_Sd )] (9)

Sdds

Where Sq is the spectral displacement and ® represents the standard
cumulative distribution function [108].

After the definition of the proportion of each damage state for the building
model, there can be determined a composite measure of damage by summing each
proportion by 0% for no damage, 2% for slight, 10% for moderate damage, 50% for
extensive and 100% for collapse damage state [30], defining the fragility curves as
presented in Figure 2.34 [108].

P[D>ds]

0 2 4 ] 8 10

Slight Moderate Extensive — Collapse

Figure 2.34 Example of fragility curves [108]

Later on, Giovinazzi [115] proposed a modified mechanical procedure, based
also on the capacity spectrum for the seismic risk assessment of both masonry
buildings and reinforced concrete frame structures. The procedure is based on
simplified bilinear capacity curve derived following parameters from the design codes.
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From the codes is obtained the function of the seismic zone, representing the base
shear coefficient. The yield spectral displacement can be understand as the function
of the yield spectral acceleration and the yield period of vibration. The ultimate
spectral displacement, that can be understand as a function of yield displacement and
structure ductility capacity is also obtained from the codes. As previously defined, the
performance point can be obtained from the capacity spectrum. After the point is
obtained, it is introduced into the vulnerability curve in order to define the possibility
of being or exceeding a specific damage state. The difference from the Hazus
procedure is represented by the definition of the mean values for the displacement
Sq, as function of yield and ultimate displacement (Equations 10-13). There are
considered only four damage states, respectively minor, moderate, severe and
complete [30].

Sa1 = 07x4d, (10)
Sa, = 15xd, (11)
Sa3 = 05x(dy + dy) (12)
Saa = dy (13)

Where dy represents the yielding displacement, while dy is considered to be
the top horizontal displacement.

The main disadvantage of the procedure is the use of this kind of damage
distribution prevent a useful variation of the mean damage state. Moreover, there
was demonstrated that at least for reinforced concrete frame structures, the actual
damage distribution has a more complex behaviour [116], but it is considered suitable
for masonry buildings. The issue that can lead to not very precise damage estimations
is the intention to force the damage pattern to present a binomial distribution [30].

The limit states are determined based on the yielding displacement and the
ultimate displacement, by two different analysis: micro modelling or macro modelling.
The main difference is that in the macro modelling, the material elements such as
bricks, mortar and contact surface between them are modelled together as a
composite material [117].

Regarding the modelling strategies, there are three main categories, such as:

- The finite element method

- The distinct element method

- The equivalent frame method [118].

The finite element method is based on the discretisation of the continuous
domain by a mesh that is formed by elements connected between each other by
nodes. The distinct element method is more appropriate for discontinuous materials,
such as masonry, but it necessitate a considerable computational effort, suitable only
for small models. Finally, in the equivalent frame method, the global model is divided
into macroelements connected by rigid nodes [118]. This last method is the most
suitable for relatively quick numerical assessment of the seismic vulnerability of
existing masonry buildings. The analysis can be performed with Tremuri software,
which is able to provide a complete tridimensional model for an unreinforced masonry
structure by considering marcoelements, representing the non-linear seismic
behaviour of the building, with limited computational loads [119].

The main advantage of this method is that performing the analysis is
considerable faster that the analysis from previous methods, because it involves a
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lower number of degree of freedom. Also, the use of Tremuri software allows the
consideration of other structural elements, such as floors from different materials.
Examples of application of the equivalent frame method can be seen in case studies
over existing masonry buildings in Europe area [120], [121], [122].

In most of the cases, when it comes to the global analysis of existing masonry
building, there is considered only the in-plane failure mechanism, because the out-
of-plane failure mechanism usually involves elements of the structural that might not
affect the entire seismic response of the building [123], [124]. For the definition of
the seismic behaviour of the entire structure, the global elements are divided into
macroelements consisting in two different types of panels, connected through rigid
nodes:

- The piers, which represent the main vertical structural elements

- The spandrels, which are considered to be the horizontal structural

elements, which has the aim to couple the piers in case of seismic loads
[125].

The spandrels can present three different kind of behaviour, influencing the
response of the adjacent piers, as following:

- The spandrels that have not tension resistant elements, can act as

cantilever for the piers

- The spandrels that present at least one tensile resistant element, can

partially couple the piers

- The spandrels that present reinforcement both at the top and bottom part,

can determine a shear type response of the piers [126].

The equivalent frame model considers that the spandrels are deformable and
they can move horizontally or even rotate. Piers and spandrels can present elastic-
plastic behaviour, through a deformation limit. Usually, the elastic domain is
considered until the activation of the first plastic hinge. Only the joints are considered
to be rigid and cannot suffer any deformation. The illustration of the macroelement
division of the considered structural model is presented in Figure 2.35, together with
the capacity curve characteristic to Tremuri software [119].
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Figure 2.35. Tremuri software: a) equivalent frame of the simplified model; b) the specific
capacity curve [119]
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2.2.3 Hybrid methodologies

Seismic fragility curves represent binomial, lognormal or other distributions
curves, constructed on sufficient available data [50]. The necessary information can
be obtained from expert judgments [127], statistical databased designed after past
seismic events [128] or analytical investigation of mechanical models [129].
Application of an empirical methodology by itself can be difficult because of the limited
statistical information for several seismic intensities. Analytical methodologies on the
other hand comes with the necessity of high computational data and they might
overestimate the damage costs sometimes. The purely expert judgments tend to over
predict damage states for some structural typologies. To overcome this issues,
Kappos et. al [130] developed the hybrid methodology, an approach that uses
empirical statistical data, but estimates the expected damage by nonlinear analysis
of each structural typology, for various seismic intensities, following two approaches:

i) Level I approach is based on the expected macroseismic intensity for a given
area, defining the fragility curves for a relatively low number of structural typologies

ii) Level II approach is based on the capacity curves of a structural typology
and the demand spectrum for a given area, defining the fragility curves for each
structural typology in terms of spectral displacement [50].

Either level I or level II approaches involves nonlinear analysis for each
structural typology considered to be representative for the existing building classes.
Results of the pushover analysis are then combined with statistical data and there are
designed the fragility curves, in terms of macroseismic intensity or spectral
displacement [50]. So, hybrid methodologies represent a combination of two or more
procedures, with the aim of improving the results of each other. They present the
major advantage of offering the possibility to calibrate one analytical methodology
after observational data. The basis of this approach is the combination of analytically
determined expected damage based on computational investigation and real
observational data related to damages observed after past earthquakes. In case of
low level of information about post-earthquake damage in a specific region, hybrid
methodology can combine analytically and empirical results, reducing this way the
necessary computational effort [30].

One of the first damage probability matrices following a hybrid methodology,
combining damage probability matrices for various intensities with registered
information from empirical vulnerability index procedure was proposed by Kappos
[130], [131], [132]. There was used also a model to simulate the behaviour of each
building typology of the damage probability matrices through nonlinear analysis. The
investigation was carried out on 6 different structures from Greece that are
representative for the buildings designed following 1959 code. The registered data
regarding damages to building were used after the 1978 Thessaloniki earthquake.
Based on the dynamic analysis results, there was determined a general vulnerability
index [30]. The investigation was performed for about 6000 buildings in Thessaloniki
city, which represented about a half of the total building number in the area. At first,
there was the intention of performing nonlinear analysis based on the Mw=7.0 design
earthquake for the area. Because of the limitations of the numerical analysis, there
was decided to combine this type of investigation with the damage statistics obtained
after the Myw=6.5 earthquake from 1978. Following Equation 14, the future damage
estimation was determined [130].
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Cc(7.0)
C,(7.0) = Ca(6.5)xm (14)

Where C, represents the statistical repair cost and C. is considered the
calculated repair cost obtained based on nonlinear analysis made for the most
representative buildings.

The database collected after 1978 earthquake covers the largest number of
data collected and the largest area in Greece, being more comprehensive than the
newer attempts, such as the databases designed after the 1999 Athens seismic event
[133].

The most comprehensive application of the methodology was obtained for
Thessaloniki and Aegion city, Greece. In Aegion, there were considered 2014
buildings, from which 42.5% were unreinforced masonry buildings. In the first level
approach, a seismic intensity of 7 was considered for Thessaloniki and 8 for Aegion.
Statistical data for building stocks in the investigated cities were available for various
intensities, so an empirical approach was appropriate at first. The database presented
information regarding material, type of structure, construction period, damage
estimation after earthquake and cost of repair. The database didn’t contain
information about the specific type of masonry, so there was assumed that buildings
built before 1940 were made in stone masonry, while the rest in brick masonry. The
damage states distribution for the masonry buildings is presented in Table 2.3. The
fragility curves of the first level are illustrated in Figure 2.36 [50].

Table 2.3. Damage states distribution for unreinforced masonry buildings after 1978
Thessaloniki earthquake

Damage state Stone masonry Brick masonry
D1 74.42 77.23
D2 13.79 12.87
D3 5.53 4.89
D4 4.33 3.83
D5 1.92 1.17

P(D>DSH)

9 10

8
EMS98

Figure 2.36. First level fragility curves for the unreinforced masonry buildings with 2 storey
[50]
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The second level approach was based on nonlinear analysis and capacity
curves, which represents a provocative task due to the difficulty of modelling the
masonry material. The work referred to masonry structures with stiff floors such as
masonry vaults or reinforce concrete slabs, as those types are the most common in
Thessaloniki and Aegion city. The analysis was performed for three building types,
such as single-storey, two-storey and three-storey structures, based on a generic
layout (Figure 2.37). The mechanical characteristic of the masonry is illustrated in
Table 2.4. Considering the possible number of storeys, the type of masonry material
and the possible geometries (such as small or large openings), there were determined
36 building types, all of them investigated with numerical analysis. The nonlinear
analysis was an equivalent frame model, in order to simplify the procedure. The
representative capacity curves for each building type are presented in Figure 2.38
[50].

Table 2.4. Mechanical characteristics of masonry material considered in the nonlinear analysis
of second level approach

Material Compressive Young’s Modulus E
strength fum [MPa]
Masonry type A 1.5 550fwm
Masonry type B 3.0 550fwm
3 175 3% & 12 bl
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Figure 2.37. Building layout considered for single-storey, two-storey and three-storey
representative masonry buildings in Thessaloniki and Aegion [50]
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Figure 2.38. Capacity curves for one-storey, two-storey and three-storey masonry buildings,
together with experimental curves from Pavia and Ismes tests [50]

Using the hybrid procedure, there were designed damage histograms and
vulnerability curves for the building classes that were investigated (Figure 2.39). As
expected, the buildings made in stone masonry proved to be more vulnerable than
the ones made in brick masonry [50].
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Figure 2.39. Vulnerability curves for: a) brick masonry buildings; b) stone masonry buildings
[50]

So, the hybrid procedure proposed by Kappos et.al. combines the statistical
empirical data registered after past earthquakes with numerical analysis results of the
most representative building types in the area, leading to the definition of the
expected damage states at territorial level.

Another investigation based on hybrid methodology was followed by Barbat
et.al. [134] and was based on the vulnerability index methodology combined with
Monte Carlo computational simulation. There were investigated typical buildings from
Spanish region and there were determined the vulnerability functions based on
statistical analysis. The aim was to simulate the behaviour of an entire urban area
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through a large number of hypothetical buildings that were proposed based on
observational data from the entire area. After performing the mechanical analysis,
the results were calibrated based on data observed during site investigation. Final
results after several calibrations are presented in Figure 2.40 [30].
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Figure 2.40. Seismic vulnerability function after Barbat hybrid methodology [30]

Because of the different level of uncertainties that the empirical and analytical
analysis involve, there is highlighted the difficulty of correlating the results and find
the most compatible procedures. There is recommended to follow the median values
in order to adapt the analytical results to the empirical one [30].

An example of the hybrid technique can be considered the macroseismic
procedure of Faccioli [90], that was applied on several European cities, such as
Barcelona [135], Annaba [35] and Faro [32]. Another representative example is the
procedure proposed by Ferreira [136], where a simplified vulnerability index is
followed in order to observe the possible effect of several different retrofitting
solutions, mapped on a base of GIS software, as presented in Figure 2.41 [30].
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Figure 2.41. Example of hybrid procedure applied by Ferreira: a) before applying the
retrofitting solutions; b) after applying the retrofitting solutions [30]
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2.3 Cultural value assessment procedures

Seismic vulnerability assessment of historical masonry buildings is usually
focused on the structural global behaviour of the investigated unit. In the last year,
there was highlighted the need to assess also the possible effect of an earthquake to
the non-structural elements of an historical buildings, that might be very valuable and
almost impossible to replace in case of lost. There were developed several European
projects that focus on the possible losses of the cultural heritage, such as PERPETUATE
Project [39], or NIKER Project [40].

The project that is well-know is PERPETUATE Project that follows three major
axis, such as:

i) developing a vulnerability assessment methodology for the cultural assets
and possible strengthening proposals

ii) definition of the appropriate safety levels for the cultural values

iii) increasing the level of knowledge and reducing the necessary retrofitting
measures [137].

The strategic plan of the project is presented in Figure 2.42 [138].
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WPT
DEVELOPMENT OF A INTEGRATED
METHODOLOGY AND APFLICATION
TO GASE STUDIES

WP2
GUIDELINES - DISSEMINATION

Figure 2.42. PERPETUATE Project structure [138]

The vulnerability assessment procedure is based on a displacement-based
methodology, where the safety levels are defined in dependence of the displacement.
This way, the eventually retrofitting solutions can be suggested in order to ensure the
collaboration through structural and artistic elements. The performance-based design
concept is recognized by several international design codes and technical reports,
such as Eurocode 8 [139], FEMA [140], Italian Technical Code [141] and others [142].
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This concept defines a risk estimation through a probabilistic approach based on
various seismic scenarios, allowing to determine the most probable performance
levels for historical masonry buildings [137].

There is encouraged the use of the pushover analysis, due to the possibility
of the force-displacement curve to define the elastic and inelastic response of the
investigated unit. Following the nonlinear curve, there were defined the performance
levels or limit states, both for structural and artistic elements, as presented in Figure
2.43 [137].

The project defines four limit states for structural elements of the investigated
building, as following:

i) no damage

ii) damage

iii) life safety

iiii) collapse

For the artistic assets, the limit states are defined as presented:

i) no damage
ii) near integrity

rtistic Asset Limit Stares

LIFE SAFETY &

Building Limit Srates

/ PERFORMAMNCE POINT

REDUCED DEMPND e -

CAPACITY CURNE -

iiil) damage
Displacement

iiii) loss [137].
Figure 2.43. Performance levels or limit states defined for both structural and artistic elements
in PERPETUATE Project [137]

L

Force

The definition of the limit states for the artistic assets follows the preservation
requirements, such as conserving the aesthetics of the element or ensuring the
serviceability of reparability of the affected artistic asset. The comparison between
the nonlinear analysis results and the seismic demand is obtained through
probabilistic methods. There is defined a Demand Spectra for various categories of
soil or hazards, because the seismic demand is determined by more than just one
parameter. Because the subject of the project is related with historical buildings, the
lifetime is expected to be higher and implicitly the return periods will be defined as
longer than in case of new building design, as presented in Figure 2.44 [137].
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Figure 2.44. Return periods associated with various limit states [138]

One of the most important steps in the process of the seismic vulnerability
assessment is the knowledge phase. As long as the level of knowledge is high, the
level of uncertainties is low, leading to more credible results. When the information
level about existing building is not satisfying, there appears the need of introducing
several safety factors and implicitly assuming the lowest conventional parameters. In
terms of results and recommendations, this might lead to extensive retrofitting
solutions without being actually necessary which could also cost a bad ration between
intervention cost and real effects [137].

When it comes to artistic assets, there is recommended to apply the minimum
intervention possible for conserving or restoring the element, in order to ensure the
preservation of the authenticity. The most suitable procedures for modelling units that
are part of the cultural heritage and assess both structural and artistic elements
require the pushover analysis methodologies, in order to be able to define the
performance point of the entire unit. Following specific building typologies and artistic
assets classifications, PERPETUATE Project evaluates their seismic behaviour until
collapse, through different modelling strategies [137].

Also, the project evaluates the effect of various retrofitting solutions,
traditional or innovative, also through performance-based procedures. This can help
to avoid applying extreme consolidation solutions that might come from following the
design codes for new buildings. Also, there is investigated in particular the effect of
such solutions for the safety and integrity of the artistic assets. In the end, the project
aims to define the most suitable methodology for assessing the vulnerability of
cultural heritage at urban scale [137].

With the contribution of ICOMOS International Scientific Committee [143] and
ISCARSAH Committee [144], there is promoted the importance of the conservation
of cultural heritage [145].
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2.4 Seismic risk reduction strategies

In most of the cases, the strategies for reducing the seismic risk are full of
uncertainties, because are influenced by a large number of variables [146]. There is
highlighted the need to perform a multidisciplinary study, with implications from
different fields of knowledge, such as structural analysis [147], earthquake
engineering [148], geotechnical sciences [149], seismic sciences [150], urban
sciences [151] and architectural building design.

Because of the accentuated tendency of urbanisation, there is expected that
by 2050, more than 60% of the total number of people will live in the urban areas
and especially in the biggest cities of the world [152], named megacities [153]. This
tendency will lead to a very large number of people exposed to the seismic risk.
Nowadays and future cities need a strategy than can assure for them three major
aspects:

i) capability of adapting to the climate change situation

ii) being resilient

iii) reduction of the hazard risk or vulnerability [41].

At first, there was considered that one part of the entire vulnerability of the
city is the exposure. Later, the literature separated the exposure from the
vulnerability, as two different aspects that can be separately influenced, proposing a
risk impact framework, as presented in Figure 2.45 [41], [154].

IMPACTS

SOCIOECONOMIC

SLMALE PROCESSES

Socioeconomic
Pathways

Natural

Variability RISK

t.Emergent Adaptation and

Mitigation

Anthropogenic Actions

Climate Change

Governance

EMISSIONS
and Land-use Change
Figure 2.45. Risk impact framework [154]

Exposure can be understand as total amount of the ecosystems, people and
livelihoods, infrastructure and economic system, social-cultural values and spirit of
the place, that are susceptible to be affected by a possible earthquake [41].

The hazard instead represents the possibility of happening an earthquake or
a natural disaster that might put in risk human life, buildings, infrastructure,
economy, cultural values and others [41].

Vulnerability can be expressed as the level of decay that a complex system
might experience after a seismic event [41]. Sharifi et. al. [155] considers that
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vulnerability can be understand as the sum of all features that influence the
susceptibility of a system to suffer from damages. Later on, Kelly et. al. [156]
describes vulnerability as the ability of a system to recover and adapt.

Risk can be defined as the potential for damage to a specific value, at an
uncertain outcome [41]. Lavell et. al. [157] considers risk as a perturbation of the
social equilibrium, while Birkmann et. al. [158] describes it as probability of occurring
alterations of high importance to the normal functioning of a system over a period of
time.

The seismic risk can be divided into two major directions [41]:

i) key risk, which is the risk with severe potential negative effect for people
and social-economic system, such as highly dangerous natural hazards

ii) emergent risk is the risk that appears from the interaction of several
aspects in a complex system, such as the risk related with the climate change dynamic
[41].

Oppenheimer et. al. [159] offers a risk classification in dependence of the
expected hazard effect over the affected system, as presented in Figure 2.46 [41].
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Figure 2.46. Risk classification [159]

Resilience represents an important characteristic for an urban area,
understand as the capacity of the city to respond and adapt to seismic events or other
hazards, in order to keep its essential functions and identity, as presented in Figure

2.47 [41].
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Figure 2.47. The structure of the resilience attribute [41]

A resilient city must function, survive and recover from an earthquake,
through sustainability policies permanently adapted to the new conditions [41], as
presented in Figure 2.48 [25].

RESPONSE

Emergency
Phase

PREPAREDMNESS RICOVERY

Emergency Post Emergency
response plans

Figure 2.48. The aspects that a city must fulfil in order to be resilient [25]

At urban scale, a city can be compared with a living organism or a mechanical
model influenced by different urban standards. In case of damage, there might occur
a diminution of the performance levels [41].

The main ideas that are related with the term of resilience are the
sustainability and the vulnerability of a city. First one represents a well-known concept
in the past years that is used in many fields of interest, in continuous change and
adaptation [160]. The second concept can be considered as the opposite of the
resilience term [161], but the idea is not widely accepted [162].

Assessing the urban resilience and implicitly, the capacity to recover from an
earthquake represents a difficult process, more likely being in the past year to assess
the sustainability of a city instead, at various scales [163]. A considerable number of
indicators to estimate the resilience level of an urban area were introduced by
Fleischhauer [164] highlighting the importance of a proper urban spatial planning,
while Frazier et. al. [165] followed a study in Sarasota County, Florida on a similar
set of indicators, but differently weighted. A disaster resilience index was proposed
by Joerin et. al. [166], following five different aspects, such as:

i) physical

ii) social

iii) economic

iv) natural

v) institutional, as presented in Figure 2.49 [167].
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Figure 2.49 Disaster resilience index parameters [167]

A resilient city must present some major proprieties, such as:

i) capacity of ensuring that the failure of one component of the system will

not lead to the global failure

ii) presenting diversity
iii) presenting a degree of independence thought its components
iv) ensuring an integrated system that sustains its mechanisms

v) strength

vi) having resources for responding and recovering from disturbing events

vii) adaptability

viii) efficiency [155].

The advanced and integrated urban planning policies might ensure the
preservation of the performance levels for a city and its buildings. The problem
appears especially in the historical urban areas, where such policies could affect the
authenticity of the place or could cost very much. In this situations, there is suitable
a certain level of risk, considered as acceptable risk, but with the condition of ensuring
the safety of the vital elements [25]. Expect from the human life, the minimum urban

components that must be protected are:

i) infrastructure
i) open spaces

iii) vital urban functions
iv) strategic buildings [168].
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The preservation of previous components represent critical aspects in the
process of responding in the immediate phase after an earthquake and also guarantee

the recovery of the affected urban area [25].

Finally, the framework for assessing the resilience of an urban area is

presented in Figure 2.50 [167].
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Figure 2.50. Urban resilience and seismic risk reduction assessment [167]

The thesis aims to improve the knowledge level regarding the seismic
vulnerability of the Timisoara city and to increase its level of resilience. Also, based
on the model obtained for Timisoara, the research work can be used for a better

resilience of any other city, with similar characteristics.
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3 MULTICRITERIAL VULNERABILITY
ASSESSMENT

3.1 Timisoara historical and urban investigation

3.1.1 Historic evolution

Timisoara is the biggest city located in the western part of Romania, in Banat
region and was an important commercial pole even from the past.

The first recognition of the city is from 1177, but there are various sign that
suggest that the city existed even before the XIIth Century. At that moment, it was
named “The fortress of Timis”, after the name of the most important nearby river,
Timis River. The fortress was defended by a palisade wall made of earth and Bega
River on three sides, as presented in Figure 3.1 [169].

3

Figure 3.1. Timisoara fortress in the XIV" Century [169]

Later, the street path becomes rectangular (Figure 3.2), with two important
streets, along N-S direction, respectively E-W direction. In the XIV® Century, King
Carol Robert of Anjou settles here, so the fortress is starting to develop. In the year
of 1342, the fortress gets the recognition of a city or “civitas”, with military and
administrative function [169].
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s

: == T . .
Figure 3.2. Timisoara city in the year of 1650 [169]

During the Ottoman administration, the city is divided into districts and
suburbs. The major part of the fortification system is made from earth and wood. A
very detailed plan of the city was made in 1716 by Eng. Perette, as presented in
Figure 3.3. Outside the city fortress, there were built vacation houses, surrounded by
important gardens [169].

_.Z_té__E: R Y S A R e
isoara city, made in 1716 by Eng. Perette [169]

At the beginning of the XVIIIt" Century, Timisoara becomes part of the
Habsburgic Administration, and a colonization process with German people begins.
Even if the most important urban function remains the military one, the commercial
activities are developed and the educational system is improved. Due to political and
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economic reasons, the Conte Mercy proposed the first systematization and
organization strategy for Timisoara city and its surroundings. The most difficult part
of the development strategy is represented by the hydro technical work, which
involves the regulation of rivers and the rehabilitation of swamp. Because of the fact
that the existing fortress doesn’t satisfy anymore the military standards, there is
studied the possibility of realising a new bastionary fortification system. There are
indications that in the year 1719 started the construction of the new fortification, in
Vauban style (Figure 3.4). In the year of 1751, the civil construction department is
separated from the military construction department [169].

Figure 3.4. The plan of the new fortress for Timisoara city, year 1746-1747 [169]

Starting with year 1727, there is registered an intense activity of construction.
In 1728, there are adopted the first construction regulations for Timisoara city and its
surroundings. During this time, there are demolished all the old buildings made in
burnt clay and wood. A new street path, rectangular, there are constructed new
buildings made in masonry. The new constructions follow the street line, forming
continuous street fronts and closed contours with interior courtyards. New public
squares are designed, usually very symmetric. When the fortress walls are finished,
the buildings inside the wall forms the city centre, or Cetate district as it is named
nowadays. Because of strategic reasons, there is kept a distance of 949 meters from
the fortress walls in which is not allowed to construct anything. Starting with year
1744, there are designed new suburbs outside the “nonedificabile” area. The new
main suburbs are Iosefin (named like this from year 1773), in the western part of the
city and Fabric, in the eastern part of the city. The most important public functions
remain in Cetate district. The image of the main district in presented in Figure 3.5
[169].
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Usually, the streets in Cetate district present a width between 10 and 13
meters, in few cases even 15 meters. At the beginning, the buildings were built in I
or L shape, but later, they were extended, forming U or even O shapes. Most of the
buildings presented two or more levels, but the buildings located very close to the
fortress walls present only one level. The construction typology follows massive
masonry perimetral walls, masonry vaults above basement and ground floor and
wooden floor for the other storey. The horizontal and vertical displacement of the
structural elements is regular and balanced. In Cetate district, most of the buildings
are made in Baroque architectural style, while in Iosefin and Fabric districts, in
Secession, Art Nouveau and Eclectic architectural style. The new buildings in Cetate
are more decorated and are usually for three families/unit, while in the suburbs, the
buildings are designated to just one family. The image of the city from the end of the
XVIIIth Century is presented in Figure 3.6 [169].

1
Figure 3.6. Plan of Timisoara fortress and suburbs [169]

Fabric district appeared as a settlement for merchants and craftsman. The
population of this suburb is bigger than the population of Cetate. The street path is
usually rectangular, but there are some sinuous streets due to the form of the
swamps. The construction lots are under 500 square meters and the width of the
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streets is between 10.50 and 16 meters. The buildings are smaller than in Cetate,
made also in masonry. In the south-western part of the suburb, the gipsy community
built a small irregular area, with the smallest houses from the city. At the middle of
the XIXth Century, more than 50% of the total population of the city lives in Fabric
district. A representative image of the Fabric district is presented in Figure 3.7 [169].

. by
ge (1901) for Fabric district [169]

™
Figure 3.7. Representative ima

Iosefin district was named at the beginning the German suburb. The district
was developed on both sides of Bega River. The lots are rectangular and significantly
bigger, with more than 1900 square meters. The street path is also rectangular, with
widths of 38, even 41 meters for the main streets. The buildings are also made in
masonry, but are bigger and taller than in Fabric district, with important gardens
[169].

In the year of 1868, the area that can’t be built around the fortress walls is
reduced from 949 to 569 meters, so the suburbs of Iosefin and Traian starts their
development through the city centre. Despite this modification, the existence of the
massive defence walls obstruct the development of Cetate district and also the
construction of modern sewerage and water supply network. That is why, in year
1892, there is made an important decision for Timisoara, the defortification of the
city. Due to this decision, there is generated a significant surface of land for new
construction, considering the surface of the defence walls and of the protection area
around the fortress. In few years, there is built also this space, so Iosefin and Fabric
districts merge together with Cetate district, becoming part of the same continuous
city, as presented in Figure 3.8.
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Figure 3.8. Syematization plan for Timisoara city in year 19013 [169]

Until year 1966, the entire defence area that was initially kept around the
fortress walls is built. The city develops also to the northern and southern part, as
presented in Figure 3.9 [169].
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3.1.2 Urban analysis

The form of the nowadays Timisoara city resulted from all the urban
development decision that were made in the past. In the present, there are still three
main historical districts. The most important one is Cetate district, followed by losefin
and Traian. All three historical areas merged together during the evolution of Timisoara
city, as presented in Figure 3.10 [170]. One of the most important aspects is that Cetate
district is not that homogenous today, because of the high number of new construction,
rehabilitation work or extension of existing building. That is why, the investigated areas
are losefin and Fabric, which kept very much their authenticity.
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Flgure 3.10. Actual p05|t|on of the hlstorlcal areas of Timisoara [170]

For the urban analysis, there were investigated the buildings along the main
streets in losefin and Fabric districts. There was studied the height regime, occupancy
of plots, decay state of existing buildings and main functions. The selected buildings are
located along the proposed cultural promenade (Figure 3.13). The proposed
promenade resulted from overlapping the map of historical buildings (Figure 3.10) with
the map of main attraction points (Figure 3.12) and possible outdoor spaces for cultural
events (Figure 3.11). This route is expected to be highly visited during Timisoara
European Capital of Culture 2021 [171].
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Figure 3.11. The map with the urban outdoor spaces that could accommodate cultural events
[171]

Figure 3.12. Map of main attraction points of Timisoara and area of influence [171]
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IOSEFIN DISTRICT FABRIC DISTRICT

CETATEDISTRICT

Figure 3.13. Actual position of the historical districts of Timisoara [170]

There were chosen for investigation the most representative historical
buildings, as presented in Figure 3.14 for losefin district and in Figure 3.15 for Fabric
district. The total number of the buildings is 105, from which 68 are located in losefin
and 37 in Fabric.

Figure 3.14. The investigated historical masonry buildings from Iosefin district
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Figure 3.15. The |nvesfigaféd historical masonry buildings from Fabric district
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The first aspect that was noticed is the fact that historical masonry buildings in
Timisoara are built in closed contours, following the street path and forming interior
yards, as presented in Figure 3.16 [172]. Each individual structural unit works together
with the other units, creating an aggregate condition with a special structural behaviour
in case of an earthquake [173].
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Figure 3.16. Group of building characteristic for historical buildings in Timisoara [172]

Regarding the height regime, most of the investigated buildings in losefin area
present 2 levels, while almost 30% present 3 levels. Only few buildings have 4 or more
than 4 levels, while more than 25% of the buildings present only ground floor (Figure
3.17). In Fabric historical area, more than half of the buildings present 3 levels, while
almost 35% present 2 levels. Less buildings, almost 10% present only ground floor,
while 5% are built with 4 or even more levels (Figure 3.18) [174].

Almost all buildings present also a basement, in both historical areas. The
precise situation is presented in Table 3.1 [174].
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Figure 3.17. Height regime for the investigated historical masonry buildings in Iosefin district
[174]
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Figure 3.18. Height regime for the investigated historical masonry buildings in Fabric district

[174]
Table 3.1. Height regime of investigated buildings from Iosefin and Fabric historical areas
[174]
Historical Basement + Basement + ground Basement+ ground floor
district ground floor floor + one level + 2 levels or more
losefin 27 % 37 % 36 %
Fabric 10 % 35% 55 %

Most of the investigated buildings from both areas are built in L or U shape.
The majority of the buildings form continues street front, only 3% being built in a
random position inside the plot. The plots occupancy pattern is presented in Figure
3.19 for losefin district and in Figure 3.20 for Fabric one [171].
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Figure 3.19. Site occupancy pattern fo’r?he iﬁ?estig?a?ed bwuﬁding?in Tosefin district [171]

Figure 3.20. Site occupancy pattern for the investigated buildings in Fabric district [171]

Another characteristic of the investigated buildings is the presence of the
commercial spaces at the ground floor. The other floors are usually residential,
representing also the dominant function, or sometimes accommodate small offices.
Moreover, few buildings present a dominant commercial activity, a cultural or a
religious one. The dominant function for each building is presented in Figure 3.21 for
losefin district and in Figure 3.22 for Fabric historical area. Table 3.2 illustrates the
percentages of each function for the two historical areas [171].
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Figure 3.21. Activities in the investigated historical masonry buildings from Iosefin area [171]

'.

RESIDENTIAL + COMMERCIAL
@ SERVICES/COMMERCIAL
RESIDENTIAL
()CULTURAL INSTITUTIONS
@ CHURCH

Figure 3.22. Activities in the investigated historical masonry buildings from Fabric area [171]

Table 3.2. Height regime of investigated buildings from Iosefin and Fabric historical areas

174
Historical Residential + Only : C]ultural/educational Religious Other
district commercial residential activities activities
losefin 85 % 3% 3% 1% 8%
Fabric 55 % 35% 2% 5% 3%

A very important aspect is the actual decay state of the investigated buildings.
There was noticed a medium to low overall conservation state for the historical
masonry structural units. In both districts, the majority of the buildings haven’t been
consolidated or rehabilitated in the last 20 years, while few are partially or fully
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restored. The exact situation is presented in Figure 3.23 for losefin district and in Figure
3.24 for Fabric area, while a situation in percentages in illustrated in Table 3.3 [174].

RESTORED
PARTIALLY RESTORED
@ NOT RESTORED

Figure 3.23. The conservation state for the investigated buildings in Iosefin district [174]

RESTORED
PARTIALLY RESTORED
@ NOT RESTORED

Figure 3.24. The conservation state for the investigated buildings in Fabric district [174]

Table 3.3. Conservation state situation for investigated masonry buildings in Iosefin and Fabric
historical areas [174]

Historical Without rehabilitation Partially restored Fully restored
district

losefin 75 % 10 % 15%

Fabric 82 % 8% 10 %

3.1.3 Nowadays socio-economic analysis

Earthquakes can affect seriously people life, so being aware of the actual socio-
economic state of a community is very important.
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An analysis was made based on site investigation, highlighting the existence of
504 apartments in the studied buildings from losefin district. Considering an average
number of 2.5 members/family, there can be considered a number of 1260 inhabitants.
In the commercial spaces, there were identified 196 companies with a total amount of
539 employees. A detailed situation is presented in Figure 3.25Figure 3.25. Number of
inhabitants distribution for the investigated buildings, losefin district [175]. In Fabric
district, there were numbered 385 apartments in the investigated buildings, leading to
a number of 963 inhabitants. The number of companies is smaller, only 69, with a total
number of 258 employees. A detailed situation is illustrated in Figure 3.26 [175].
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Figure 3.25. Number of inhabitants distribution for the investigated buildings, Iosefin district
[175]
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Figure 3.26. Number of inhabitants distribution for the investigated buildings, Fabric district
[175]

The main commercial pole in losefin district is represented by the local market,
with an agro-alimentary profile. At the present moment, this market is unorganized,
being chaotically used. The social and educational services are considered to be less
that needed. The existence of a significant number of commercial abandoned spaces
highlights the poor economic situation of the local community. From culturally point of
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view, in the area there are a municipal cultural house, a cinema, theatre and clubs with
specific activities. There are some public spaces, squares, sport fields that could be used
for increasing the quality of life for the people in losefin district. Also, the proximity of
Bega River with its green promenade represents a positive aspect for the social life in
the area [176].

The character of Fabric historical district is an industrial one, with a very
interesting succession of public squares. The majority of the inhabitants have a poor
economic situation, which led to various social issues in the area. This lack of finances
ca be seen also through the aspect of the historical buildings and commercial spaces,
less maintained than in the other two historical districts. There is a lack of cultural and
educational spaces. However, the proximity of the river bank, a large park and two
important public squares highlights a big potential of the social life in Fabric area [176].
The atmosphere in Fabric area can be observed in Figure 3.27 [177].

Figure 3.27. Atmosphere on a normal day in Fabric historical district [177]
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3.2 Typical failure mechanism for Banat region
3.2.1 Seismicity of Romania

Romania represents an east-European country, located in a seismic area, form
by the pre-alpine platforms and alpine orogeny units. In the country, there are two
major seismic areas. The most important one is Vrancea seismic zone, with a moderate
crustal seismicity. In Vrancea, there were registered some intermediate depth strong
earthquakes with magnitudes more than My = 7.0, causing damages and casualties.
The second most important seismic area is Banat region, with earthquakes of crustal
type and maximum registered magnitudes My = 5.6. The distribution of the main
seismic faults and past earhquakes in Romania and especially the central and western
part of the country is illustrated in Figure 3.28 [178].
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Figure 3.28. Location of faults and seismic events in the central and western part of Romania
[178]

The seismicity of the country is different in various areas, depending on the
considered seismic hazard. A hazard map is presented in Figure 3.29 [109]. One of the
important aspects is considered the design peak ground acceleration for the regions of
Romania, as presented in Figure 3.30. The values are considered for an average
recurrence interval of 225 years and 20% probability of exceedance in 50 years. In
Figure 3.31, there can be seen the corner period Tc for Romania, which describe the
field local conditions [179].
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Figure 3.30. Design peak ground acceleration for the regions of Romania [179]
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Figure 3.31. Cdrner per;iod for the regiohs>of Roménia [179]

Following the information from Figure 3.30 and Figure 3.31 and considering a
5% dumping, there can be considered a normalized response spectra for Banat region
of Romania, as illustrated in Figure 3.32 [179].
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Figure 3.32. Normalized response spectra considered for Banat region with Tc=0.7s [179]

BUPT



Typical failure mechanism for Banat region

3.2.2 Seismicity of Banat region

Banat seismic area represents the second most important seismic region in
Romania. The seismicity of the area is particular due to the crustal earthquakes sources.
The focal depth are usually between 1 and 35 km [180]. This type of earthquake can be
found only in Banat seismic region (Figure 3.33), where the biggest city is Timisoara.

From Figure 3.30 and Figure 3.31 there can be noticed that Timisoara city has
assigned a peak ground acceleration a; = 0.20 g and a corner period Tc = 0.70 s.
Following this information and considering a 5% dumping, there can be considered a
normalized response spectra for Banat region, as illustrated in Figure 3.34a. Original
proposal for elastic response spectra in Banat was proposed by Gioncu and Mazzolani
and presented in Figure 3.34b [181].

The behaviour factor is considered to be g=1, as suggested in the Romanian
Code for evaluation of the buildings with cultural value [182].

5 B B A b G KA ﬁ}‘____ t N p ‘;"
Figure 3.33. Location of Banat seismic area on the territory of Romania [183]
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Figure 3.34. Elastic response spectra considered for Banat seismic region: a) according to the
Romanian code P100-1/2013 [184]; b) original proposal by Gioncu and Mazzolani [181]

Regarding Timisoara city, there can be noticed the existence of the two active
seismic faults in the western part of the city (Figure 3.35). Both faults are located within
5-10 km from the city centre and represent a risk factor for the historical areas of
Timisoara [170].

TIMISOARA

R GEOMMCA

Figure 3.35. The two seismic faults located in Timisoara city [170]

The first seismograph was installed in Timisoara in year 1942 [185], but the
entire region was monitored instrumentally by a local network that was called Banat
Seismic Micro network, for a long time. But the network became modern only after
1977, having installed three stations [183].

The seismic region is located in the western and southwestern part of the
country, with five distinctive area of high seismic potential, such as Banloc, Herculane,
Moldova Noua, Voiteg and Sag-Parta [183]. The registrations illustrate earthquakes
with magnitudes ranging between 0.2 My and 5.6 My [186]. A detailed map, with the
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surroundings of Timisoara is illustrated in Figure 3.36. Some of the most important
seismic events are presented in Table 3.4 [187].

Magnitude
My,

° Mwz5.0
Q 50>Mvz4.5
Q 455Mv=24.0

Q 4.0>Mv235

3.5>Mwz3.0

b)

Figure 3.36. Registered magnitudes in Banat seismic region [187]

Table 3.4. Some of the most important earthquakes in Banat seismic region [187], [180],

[188]
Date Focal depth [km] Magnitude [Mw]
1879 10.0 53
1915 8.6 54
1936 134 5.2
1941 6.0 4.8
1959 7.5 5.0
1960 6.0 4.2
1991 11.0 5.6

There can be noticed a pattern, marked by three important periods of high
seismic activity. Each period correspond to a major earthquake and its seismic
sequence registered on a few years after the main shock. First period can be
considered the Moldova Noua sequence, registered between 1879 and 1880 with a
maximum magnitude of 5.3 Mw. The second important sequence is considered Banloc
— Romania — Serbia border, registered in the period 1901-1915, with a maximum
magnitude of 5.0 Mw. The third period corresponds to the Banloc — Voiteg sequence,
which occurred between 1991 and 1996, with a maximum registered magnitude of 5.6
Mw [187].

The conclusion that can be drawn are that considerable events tend to repeat
once at 37 years in the area and that the shallower focal depths could cause the most
damaging effects event in case of events with smaller magnitude [187]. Generally,
depending on the magnitude, there can be considered specific return periods for the
seismic events, as presented in Table 3.5 [188].

BUPT



Multicriterial vulnerability assessment

Table 3.5. Returning period for different earthquakes, depending on magnitude [188]

71

Magnitude [Mw] Time [years] Banloc-Timisoara seismic area
50% 40%
4.0 1.6 3.2 4
4.5 4 8 10
5.0 10 20 25
5.5 25 50 62
5.75 44 88 110
6.0 112 224 280

3.2.3 Typical failure mechanism in the epicentre

The strongest seismic sequence that occurred in Banat seismic region is the
earthquake from 1991, in Banloc city, at approximately 40 km away from Timisoara,
measured in straight line. The seismic sequence of the earthquake is presented in
Figure 3.37, marked by two main events occurred within five months in a very small
epicentre area, around 10 km. Another series of aftershocks, but of smaller magnitude
occurred until March 1992 [187].

Banloc - Voiteg zone ( 1981)
12071881, H=10:42, Ms=5.5, lo= VIIMSK, h=11 km
02.12.1991, H=08:49, Ms=5 3, o= VIIMSK, h=5 km

8

o
2 . |
4 | ||| ” | lvl L 1n |
I T T T T U

25-un. 20-iul. 14-aug. B-sep. 3-oct. 2B-oct. 22-nov. 1881

Figure 3.37. The seismic sequence of Banloc earthquake, 1991 [187]

Most of the buildings located in the epicentre area are made in brick or adobe.
The specific in-plane failure mechanism for masonry buildings are the flexural-rocking,
the shear-sliding and the diagonal shear [189], [190]. The most common damages after
earthquakes are the in-plane failure mechanisms due to shear forces, illustrated in
Figure 3.38 [191]. But because masonry buildings are irregular and very complex,
sometimes is more difficult to appreciate their behaviour under seismic action [192].
Also, the out-of-plane failure mechanisms (Figure 3.39) and the combined failure
mechanisms (Figure 3.40) are very common [191].
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a)
Figure 3.38. Most common in-plane failure mechanism due to shear forces for masonry
buildings: a) damage to spandrels; b) damage to piers; c) global in-plane damage [191]

Figure 3.39. Typical out-of-plane failure mechanisms for masonry buildings: a),b) overturning
because of lack of connection, both sides; c) overturning in correspondence of the piers; d)
overturning due to lack of connection, one side; e), f) arch failure; [191]

)
Figure 3.40. Most common combined failure mechanism for masonry buildings: a) lack of
connection between fagade and transversal walls; b) corner failure because of flexible
horizontal elements; c) failure because of anchors [191]
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Also in the case of Banloc earthquake, 1991, the type of damages were
especially due to shear forces and vertical forces. At first inspection, there were noticed
moderate damages to arches, lintels, attics, chimneys and roofs (Figure 3.41) [170],
[193]. From the typical failure mechanism, there was slightly activated the diagonal
shear, leading to some cracks especially in the fagcade masonry walls, as presented in
Figure 3.42 [174].

Fn 3 N\ Fi
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h) i)
Figure 3.41.Damages to masonry buildings in the epicentre of Banloc earthquake, 1991 [170]

a)

Figure 3.42. Diagonal shear cracking at the facade masonry walls of buildings in the epicenter
of Banloc earthquake, 1991 [174]

From the investigated pictures, there was noticed also a particular type of
decay, respectively the vertical cracks. This type of damage occurs because of the
shallow focal depth and very small epicentral distance. In the near-field events, the
vertical forces are comparable or even higher than the horizontal ones, as observed
also after L’Aquila (Figure 3.43) [194], Amatrice [13] and Christchurch [18] earthquakes.
That is why, the vertical cracking in-plane failure mechanism is more likely to occur at
the buildings located in the epicentre of the earthquakes [195].

BUPT



Multicriterial vulnerability assessment 75

2.00 + alg AQK-EW 2.00 5 alg — AQKZ
AQG-EW AQG-Z
AQA-EW
1.60 4 .
—— AQV-EW AQAZ
— AQK-NS | —AQV-Z
AQG-NS 1.20 4
— AQANS
AQV-NS
0.80 ’
||
0.40 +
T [sec]
0.00 } } } ——+t 1 0.00 + t + t . i
000 050 100 150 200 250 300 000 050 100 150 200 250 3.00
(2) (b)

Figure 3.43. Cdmparison between: a)_HoriiontaI and b) vertical cdrﬁponents of L’Aquil_a
earthquake from 6™ April 2009 [194]

The patter of the vertical cracks is presented in Figure 3.44 for Christchurch
[196], Darfield [38], Plomari [197] and Banloc buildings [174].

ayi .1 {l i :
Figure 3.44. Vertical cracking in-plane failure mechanism observed at masonry buildings in the
epicentre of : a) Plomari [197]; b) Banloc earthquake, 1991 [174]

The main reason of the appearance of the vertical cracks is due to the surface
waves that are present at the shallow earthquakes and near-field seismic events, as
presented in Figure 3.45. This type of waves is very dangerous, carrying the biggest
amount of energy [195].
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Figure 3.45. Surface-waves characteristic to the near-field earthquakes [195]

The surface waves are called L and R waves and they represent the primary
cause of destruction. Their behaviour tends to move the ground up and down or even
side-to-side (Figure 3.46), in dependence of the waves direction [195].

In some cases, there can appear also the asynchrony of the vertical movements
(Figure 3.47), that could lead to the appearance of breaking lines into the building. This
particularity makes the vertical ground motions more dangerous than the horizontal
ones. The vertical components represent in reality the dominant parameter for the
near-field seismic areas [195]. Unfortunately, in many seismic design projects, this
component is neglected [174].
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Figure 3.46. The possible propagation direction for the surface L and R waves: side-to-side or
up and down [195]
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Figure 3.47. The possible asynchrony of the vertical movements [195]

The correlation between expected damage state and the most probable real
level of damage is presented in the EMS-98 damage scale for masonry buildings, as

shown in Figure 3.48 [198].

Classification of damage to masonry buildings

Grade 1: Negligible to slight damage
(no structaral damage,

slight non-structural damage)

[Hairline cracks in very few walls

[Fall of small pieces of plaster only.

[Fall of loose stones from upper parts of
buildingsin very few cases.

(Grads 2: Moderate damage
(slight structural damage, moderate
inon-structural damage)

Cracks in many walls

Fall of fairly large pieces of plaster.
[Partial collapse of chimneys

Grade 3: Substantial to heavy damage

(m oderate structural damage,

lheavy non-structural damage)

Large and extensive cracks in most walls
[Roof tiles detach. Chimneys fracture at the
roof iine; failure of individual non-
tructural clements (partitions, gable
walls)

Grade 4: Very heavy damage

(heavy structural damage,

lvery heavy non-structural damage)
Sericus failure of walls; partial structural
fatlure of roofs and floors

Grade 5: Destruction
(very heavy swructural damage)

 |[Total or near total collapse

Figure 3.48. EMS-98 damage scale for masonry buildings [198]
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As previously presented, the most present in-plane failure mechanism at the
masonry buildings located in Banloc, after the earthquake from 1991 is the vertical
cracking failure mechanism. The main cause is the activation of the up and down
vertical ground movements and also of the asynchrony of the vertical movements.

Moreover, there was noticed also a trend for the out-of-plane local failure
mechanism. Because of the high rigidity of the typical complex wooden frameworks
that is present at historical masonry buildings in Banat area (Figure 3.49) [199], the top
part of the masonry facade walls present an overturning effect. This damage leads also
to the partial crash of the roof, usually inside the building, affecting also the slabs and
interior walls.

The entire combination of in-plane and out-of-plane failure mechanism that
was observed in the epicentre of Banloc earthquake, in 1991 is described in Figure 3.50
[174].

a) .
Figure 3.49. Typical rigid wooden framework on historical masonry buildings in Banat region
[199]
IN-PLANE MECHANISM IN-PLANE MECHANISM
BEFORE EARTHQUAKE 1% STAGE
IN-PLANE + ACTIVATION OF OUT- IN-PLANE + OUT-OF-PLANE
OF-PLANE MECHANISM MECHANISM

Figure 3.50. Particular combination of in-plane and out-of-plane failure mechanism for
masonry building in the epicentre of shallow earthquakes [174]
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From the analysis of the failure mechanisms observed on site, in the epicentre,
after the seismic event from 1991, there can be say that the real decay level indicates
a damage state of D2-D3 (Figure 3.51).

STAGE I: VERTICAL COMPONENTS  ¢——> STAGE II: HORIZONTAL + VERTICAL COMPONENTS

DAMAGE STATE D1 DAMAGE STATE D2 DAMAGE STATE D3 DAMAGE STATE D4 DAMAGE STATE D5

AFTER EARTHOUAKE AETER EARTHOUAKE.

Figure 3.51. Correlation between real damage observed on site and expected damage states
for similar masonry buildings in the near-field areas [174]

This level of damage suggest the possibility of reaching significant damages to
non-structural elements, but only small or moderate damages to structural elements.
The building has very little chances of losing its bearing capacity [174].

3.2.4 Possible seismic scenario

The eventuality of an earthquake is very difficult to predict, but there can be
estimated the most probable macroseismic intensity of a future earthquake. This
estimation could help on realising the most probable seismic scenario and appreciate
the possible damages and losses.

As previously presented, in the area of Timisoara, there were registered
earthquakes with magnitudes between My = 0.2 +5.6 [186] and the peak ground
acceleration is considered to be a; = 0.20g in Timisoara city and ag = 0.25g in Banloc
area, according to the Romanian design code [179].

At first, there was estimated the most probable macroseismic intensity based
on a very simple relation, illustrated in Equation 15, in dependence of the peak ground
acceleration [200].

The results of the previous formula indicates a macroseismic intensity IX EMS-
98, which is considered to be the most probable macroseismic intensity for the region.
The same correspondence between peak ground acceleration and macroseismic

BUPT



Typical failure mechanism for Banat region

intensity is illustrated in Figure 3.52 [201]. The correlation between the European
macroseismic scale EMS-98 [89] and the expected damage is described in Table 3.6 [62].

az[g]
1.0
0.8
0.6+
0.44 /'/
0.2 [\ ///
2 | —
k== 7 S—
5 6 7 8 9 10 1 12
| EMS-98

Figure 3.52. Correspondence between ag and EMS-98 [201]

Table 3.6. Correlation between MES-98 scale and real damage [62]

Macroseismic | Definition Description
intensity
I Not felt Not felt at all
Il Scarcely Only vibration is felt, by individuals at rest in houses
felt
1] Weak Vibration felt indoor by few people, light trembling
v Largely Felt indoor by many people, not frightening
observed
\Y Strong Felt indoor by most, outdoor by few, hanging objects
start to swing and top heavy objects topple over
\ Slightly Felt by most indoor and by many outdoor, people
damaging frightened and run outdoors, fine cracks in plaster
Vil Damaging Most people frightened and run outdoors, objects
fall from shelves, small cracks in walls, partial
collapse of chimneys
VI Heavily Furniture may be overturned, damage to ordinary
damaging buildings, chimney fall, large cracks in walls
IX Destructive | Ordinary buildings partially collapse, considerable
damages
X Very Ordinary buildings might collapse
destructive
XI Devastating | Most of the ordinary buildings collapse
Xl Completely | All structures might be heavily damaged or even
devastating | destroyed
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A more specific way of determining the most probable macroseismic intensity
is the attenuation law described in Equation 16 [202]. This law allows us to appreciate
the probable macroseismic intensities for various scenario, depending on magnitude
Mw, focal depth hfand epicentral distance d. A detailed situation of the results is
presented in Table 3.7 [203].

IEMS—98 = 1.4‘5 X MW — 246 X ln(R) + 8.166 (16)

, Where R represents a correlation between focal depth and epicentral distance, as
decribed in Equation 17 [202].

R= /dz +h? [km] (17)

Table 3.7. Attenuation law results for possible magnitudes in Timisoara city [203]

Mw d [km] h¢ [km] | [EMS-98]
4 5 5 9
10 10 7
15 15 6
20 20 6
25 25 5
5 5 5 11
10 10 9
15 15 8
20 20 7
25 25 7

Considering the fact that the correlation between peak ground acceleration
and macroseismic intensity illustrates a most probable intensity of IX EMS-98, there can
be suggested two seismic scenarios for the same intensity. In case of an earthquake
with the epicentre in Timisoara city (5-10 km from the city centre) and a focal depth of
maximum 10 km, the most probable macroseismic intensity would be also IX EMS-98.

This probable seismic scenarios will be further considered for the seismic
vulnerability assessment of the investigated historical masonry buildings.

BUPT



Preliminary analysis of the case study buildings

3.3 Preliminary analysis of the case study buildings
3.3.1 Location

The study involves a large number of historical buildings located in the two
historical areas outside the city centre of Timisoara, which are losefin (Figure 3.14) and
Fabric (Figure 3.15). There were preliminary investigated a total number of 105
buildings, 68 from losefin area and 37 from Fabric historical district. For each of this
historical masonry buildings, there were studied aspects such as constructive system,
regularity, symmetry, aspects regarding adjacent buildings, possible valuable artistic
assets and others, as presented in 3.1.2. For all this buildings, there was performed the
empirical seismic vulnerability assessment based on the Vulnerability Index
Methodology [81].

For the detailed investigation, there were selected 25 historical masonry
buildings, considered as representative for the entire area. For this buildings, there
were made complete survey, on-site investigation and experimental tests. The location
of the chosen buildings is presented in Figure 3.53 for losefin district (19 buildings) and
in Figure 3.54 for Fabric district (6 buildings). For all of them, there was performed the
mechanical seismic vulnerability assessment with Tremuri software [120].

o,

Figure 3.53. Selected historical masonry buildings from Iosefin district for mechanical analysis
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Figure 3.54. Selected historical masonry buildings from Fabric district for mechanical analysis

3.3.2 Structural system description and classification

All the investigated buildings are made in masonry of burnt clay brick and lime.
The perimetral walls are massive, with thicknesses ranging between 80 centimetres at
the basement and 40 centimetres at the top floor. Usually, the buildings are aligned
with the street, with the long facade occupying the street front. The short facade is
perpendicular on the street. Another massive structural wall is usually another wall
parallel with the street, in the median part of the building, following the main facade.
Other massive structural walls are present at the staircase [170], [204].

The transversal walls are much thinner, with thicknesses between 10 and 15
centimetres. Their role is to ensure the rigidity of the building and to clearly define the
functional areas. Due to this fact, in many cases, the structural behaviour of historical
masonry buildings is more favourable on one direction than the other orthogonal [170],
[204].

In many cases, the transversal walls are not connected with the fagade walls.
That is why, in case of an earthquake, there is a high risk for the activation of the out-
of-plane failure mechanism [170], [204].

The horizontal structural elements are made is two different ways. There can
be seen masonry vaults, mostly at the basement and sometimes at the ground floor or
wooden floors, mostly at the top floors. The masonry vaults present a thickness of a
brick layer, between 15 and 20 centimetres. The wooden floors are made either with
single or with double layer of wooden beams [170], [204].

The roof is based on a rigid and complex wooden framework, made after
German influences. Usually, the height of the attic could easily accommodate another
level [170]. The rigidity and complexity of the wooden framework tends to compress
the masonry perimetral walls, leading to an improvement of the global bearing capacity
of the historical building [205], [206], [207].

The building typology and structural layers are presented in Figure 3.55.
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Complex wooden
framework

Single layer
wooden floor

Masonry Structural longitudinal
vault median wall
Earth Non structural  Structural massive
layer transversal wall perimetral wall

Figure 3.55. Building typology and structural layer characteristic for historical masonry
buildings in Timisoara

Following geometrical parameters, a classification was made for the
investigated buildings in losefin and Fabric historical districts. The buildings with just
one storey are classified as buildings from typological class Type I. The buildings with
two storey are considered to be buildings from typological class Type Il. The buildings
with three or more storey are classified as typological class Type lIl.

A detailed relationship between number of levels and typological class is
described in Table 3.8 [170].

Table 3.8. Typological classes considered for Iosefin and Fabric historical districts

Number of levels | Typological | Percentage of each class Percentage of each
above basement class in losefin district class in Fabric district
One Type | 26 % 14 %
Two Type Il 39% 29 %
Three or more Type Il 35% 57 %

The distribution of the buildings based on typological classes is illustrated
Figure 3.56 in for losefin historical area, respectively in Figure 3.57 for Fabric district.
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TYPEI
TYPE Il
TYPE Il

Figure 3.56. Typological class distribution in Iosefin historical district

TYPE |
TYPE Il
TYPE Il

Figure 3.57. Typological class distribution in Fabric historical district

The height of a storey is compress between 3.60+4.20 meters for the ground
floor and 3.20+3.80 meters for the other levels. In most of the cases, the ground floor
is the highest of all storeys [170]. The total height of the investigated buildings is
between 4.80 meters for buildings with just one storey and 15.10 meters for buildings
with three or more storeys [170]. This height was considered until the starting point of
the roof. The height of the roof is from 2.30 meters for smaller buildings till 4.80 meters
for tallest buildings, as presented in Figure 3.58 [174].
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15.50 -~ 20.00

13.00 +-15.20
12.00 = 15.40

9.00+ 10.80

a) b) <)
Figure 3.58. Height of the buildings for each typological class: a) type I; b) type II; c) type III
[174]

For more detailed information about the bearing capacity of the structural
elements of the investigated historical masonry buildings, there were performed small
experimental tests on bricks extracted from 4 of the case study buildings. The bricks
were extracted both from basement, ground floor, top floor and attic, from three
historical masonry buildings from losefin district (Figure 3.59) and from one historical
masonry building from Fabric area (Figure 3.60).

t ‘)\?’(«

Figure 3.59. The historical masonry buildings from Iosefin district from where were extracted
burnt clay bricks for experimental tests
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Figure 3.60. The historical masonry buildings from Fabric district from where were extracted
burnt clay bricks for experimental tests

The experimental test were performed following Romanian normative [208],
[209], [210], by the authorised testing laboratory of Politehnica University Timisoara.
The experimental test were performed by a hydraulic press, as presented in Figure 3.61.
Moreover, there were made also tests with an L-type sclerometer, in order to be able

to calibrate the results [211].

Figure 3.61. Hydraulic press used in the experimental tests on burnt clay brick extracted from
some of the historical investigated buildings in Timisoara [211]

The burnt clay bricks that were tested are presented in Figure 3.62 before any
preparation and in Figure 3.63 after the application of a lime topping of high resistance

[211].
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c) ) s e :
Figure 3.62. The tested burnt clay brick: a) Merlin Theatre, Iosefin; b) Sinaia Palace, Iosefin;
c) King Carol the 1% no. 28, Iosefin; d) Mercur Palace, Fabric [211]

5

: & fa 2% R g 5
Figure 3.63. Some of the tested burnt clay brick after the application of a lime topping [211]

Some pictures obtained during the teste are presented in Figure 3.64. The
obtained data is detailed in Table 3.9 [211].
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a)

Figure 3.64. Photos obtained during the experi

b) S el
mental tests performed on bricks from the

investigated historical masonry buildings in Timisoara [211]

Table 3.9. Obtained data after performing the experimental tests [211]

Maximum Compression Medium Standardi.sed
Brick area strength compression compression
number strength strength
<mm2> <N> <N/mm?2> <N/mm?2>

1.1 42624 2000 x 103

1.2 23798 415x 10° 32,18 26,07

2.1 43218 1220 x 103 29,34 23.77

2.2 42192 1285 x 103 30,46 ’

3.1 40310 2000 x 10° 49,62 3259

3.2 44100 680 x 103 15,42 ’

41 33221 615 x 103 18,51

4.2 46512 510 x 103 10,96 13,51

4.3 48360 534 x 103 11,04

The data that was obtained was compared with the specification from the
Romanian Design Code [179] and with other experimental tests performed on similar
historical masonry buildings, with related geometrical, structural and typological
characteristics [212], [213], [214], [215]. The mechanical proprieties for the masonry
structures that were considered representative for the investigated buildings and for
further empirical and mechanical analysis are presented in Table 3.10 [170].

Table 3.10. Mechanical proprieties considered to be characteristic for the investigated historical
masonry buildings in Timisoara [170]

Mechanical fk fvkO E G Density
proprieties [N/mm?] [N/mm?] [N/mm?] [N/mm?] [kg/m?3]
Masonry without 2.35 0.06 2350 940 1800
reinforcement
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3.3.3 Architecture and artistic assets

The historical districts of the city were influenced by several cultures, such as
Ottoman and Habsburgic, leading to an impressive mixt of architectural styles. The
styles that can be seen are mostly Art Nouveau, Eclectic, Seccession and sometimes
Baroque.

The buildings illustrate the financial status of their inhabitants, or at least used
to do it in the past. The tallest a building was, the more decorated and detailed. The
local atmosphere from the past can be seen in Figure 3.65 [216].

Dl TR oA 0% 3 7 Lo v n = — — — S
s 9 .

Figure 3.65. Historical atmosphere in Timisoara city [216]

Usually, buildings from typological class | are very poor in architectural-artistic
details. Also, their roof is not very complex and not very tall, because the height of a
roof represented in the past the visual and urban landmark that the buildings was
important. Some representative examples of building typology | are illustrated in Figure
3.66 for losefin district and in Figure 3.67 for Fabric historical area.

BUPT



Multicriterial vulnerability assessment 91

B

C) SECTIUNE

Figure 3.66. Typological class type I historical masonry buildings for Iosefin district: a) image
of the buildings in the current state; b) ground floor plan; c) section; d) facade; e)
architectural-artistic elements; f) location
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|
L

\'g ——L
\ 2P

e) f)= ===
Figure 3.67. Typological class type I historical masonry buildings for Fabric d
the buildings in the current state; b) ground floor plan; c) section; d) fagade; e) architectural-

artistic elements; f) location

In case of the typological class type I, the decoration are more visible and the
buildings tends to become bigger. At many buildings from this typological class, the
basement tends to become higher, accommodating commercial functions. There can
be seen corner bosses, frontons and balconies with decorated balusters. Some
representative examples of building typology Il are illustrated in Figure 3.68 for losefin
district and in Figure 3.69 for Fabric historical area.
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Figure 3.68. Typological class type II historical masonry buildings for Iosefin district: a) image
of the buildings in the current state; b) ground floor plan; c) section; d) fagade; e)
architectural-artistic elements; f) location
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Figure 3.69. Typological class type II historical mas

of the buildings in the current state; b) ground floor plan; c) section; d) fagade; e)
architectural-artistic elements; f) location
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In case of the typological class type Ill, the decoration becomes very important,
as a part of the expression of the building. The architectural-artistic elements tends to
become more complex and organic and there can be observed some particular themes,
such as aquatic or vegetal decoration theme. Usually, the ground floor presents some
different elements or textures, in order to bring the building more at human scale. The
roof is decorated and becomes an urban visual landmark. The frontons are much
decorated, also. In many cases, the buildings from typological class type Ill tends to be
located in corner positions into the group of the buildings, in order to mark an
intersection or an important convergence node. Some representative examples of
building typology Il are illustrated in Figure 3.70 for losefin district and in Figure 3.71
for Fabric historical area.
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e) N | u f) CANEE R R Mellibe s
Figure 3.70. Typological class type III historical masonry buildings for Iosefin district: a) image
of the buildings in the current state; b) ground floor plan; c) section; d) facade; e)
architectural-artistic elements; f) location
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Figure 3.71. Typological class type III historical masonry buildings for Fabric district: a) image
of the buildings in the current state; b) ground floor plan; c) section; d) facade; e)
architectural-artistic elements; f) location

Artistic assets represent very valuable elements for historical buildings,
showing part of their history [39]. Their preservation is difficult due to their fragility and
permanent exposure to climate factors at the exterior part of the buildings or human
use at the interior [217], [218]. A synthesis of the architectural-artistic elements that
can be present in a historical building from the ones investigated in Timisoara, based
on typological classes is presented in Table 3.11. The list of architectural-artistic assets
follows the Romanian guideline regarding the classification of the monuments [219]
and there must be keeping in mind that exceptions might happen. The table is obtained
based on personal observation and generalisation process.

Table 3.11. Architectural-artistic assets that are more likely to be found in the investigated
historical buildings from Timisoara

Architectural-artistic asset Typological class Typological class Typological class
type I type II type III

Woodwork / joinery o) o] o
Original stucco X o) o)
Statues X X o)
Bas-reliefs X o) 0
Gable / frontons o) o o
Mosaics X 0 0
Paintings X o) o)
Bosses 0 0 0
Balconies X o o
Historical railing X o) o)
Complex wooden framework X X o)
Special details / themes X X o)
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3.4 Empirical seismic vulnerability assessment
3.4.1 Methodology

Empirical methodologies represent quick and simplified procedures for
assessing the seismic vulnerability assessment of historical buildings, appropriate for
urban investigation areas a large scale [30].

The analysis of complex buildings based on computational modelling
represents a very difficult task, due to the absence of drawings, reports and detailed
information about the structure. For a first assessment of the vulnerability, there is
necessary a simplified method. The simplified analysis aims to evaluate the probability
of the investigated buildings to reach a specific damage state at a specific expected
seismic intensity [81].

At first, the empirical seismic vulnerability assessment methodology was
proposed by Benedetti and Petrini [78] and was focused on assessing the seismic
vulnerability of each individual structural unit. The influence of the neighbourhood
buildings was not considered, neither the influence of the investigated building on the
structural behaviour of the entire aggregate.

Later, there was proposed a development of the existing empirical
methodology, by Mazzolani and Formisano [81], that was adapted to the assessment
of the seismic vulnerability of structural units within masonry aggregates.

The procedure is based on a vulnerability form, where a score (s) is assigned to
each different factor in order to calculate a vulnerability index. The first ten factors are
either geometrical or structural, while the last five factors are related to the adjacent
buildings. For each factor, there can be assigned one vulnerability class from four
available. The classes are named from A to D, A being the lowest vulnerability grade
and D the highest. The first ten parameters has class scores ranging from 0 to 45. There
are no negative scores, which means that none of the parameters can reduce the
vulnerability of the buildings, just to increase it. For the last five parameters, the scores
can be also negative, due to the fact that a specific criteria can significantly reduce the
vulnerability. The importance of each parameter is highlighted by the weight (w) that
is assigned as a specific score multiplier. In the end, the vulnerability index is
represented by the sum of each class score multiplied by the assigned weight [81].

The class scores and associated weights for the last five parameters of the
vulnerability form were obtained based on numerical calibration. The analysis was
performed using Tremuri nonlinear analysis [189], [220], on a masonry structural unit
that is representative for Campania region [81].

The final vulnerability form, that was used also for assessing the seismic
vulnerability for the historical masonry buildings investigated in Timisoara city is
presented in Table 3.12 [174].
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Table 3.12. The empirical seismic vulnerability form [174]

No Factor Class Weight
A B C D
1 | Vertical structure organisation 0 5 20 45
2 | Vertical structure’s nature 0 5 25 45
3 | Type of foundation and location/soil 0 5 25 45
4 | Distribution of structural elements in plan 0 5 25 45
5 | Regularity in plan 0 5 25 45
6 | Regularity in elevation 0 5 25 45
7 | Floors type 0 5 15 45
8 | Roofing 0 15 25 45
Other details that might influence the seismic
9 | behavior 0 0 25 45
10 | Conservation state 0 5 25 45
Different height between current and adjacent
11 | buildings -20 | O 15 45
12 | Location of the building into the aggregate -45 | -25 | -15 | O
13 | Staggered floors 0 15 25 45
14 | Structural or typological heterogeneity -15 -10 0 45
15 | Opening area percentage among adjacent facade -20 | O 25 45

The last five parameters are very important, because they consider the
structural behaviour of the entire aggregate, not just of the one individual structural
unit. Under seismic action, the adjacent buildings could increase or decrease the
bearing capacity of the investigated building and this element need to be consider. So,
the new five parameters are related with:

- The interaction in elevation
- The interaction in plan

- The influence of the staggered floors

- The influence of the heterogeneity between structural units

- Opening percentage of adjacent facades [220].

For the interaction in elevation, there were considered six possible analysis
cases, as presented in Figure 3.72 .The results have shown that a building within two
shorter buildings is more vulnerable, as the central building in this case becomes free
for lateral displacement at its last levels [220].
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a)

b)

other buildings [220].
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Figure 3.72. The study cases of the interaction in elevation effect [220]

For the plan interaction, there were considered four possible analysis cases,
isolated building, in line position between at least two other buildings, in corner
position into the aggregate or in an ending position (Figure 3.73). The results have
shown the fact that the most favourable position is the one in line between at least two
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Figure 3.73. The study cases for the plan interaction within the aggregate [220]

For the influence of the staggered floors, five analysis cases were considered,
as presented in Figure 3.74. The results have shown the fact that the influence of the
staggered floors is very little, but as the number of those floors increases, the

vulnerability increases also, even if in a negligible way [220].
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Figure 3.74. Analysis cases for the influence of the staggered floors [220]

For the influence of the typological heterogeneity within the aggregate, there
were considered four study cases, with similar characteristic, with adjacent building of
same material but worse construction technique, with adjacent building of same
material but better construction technique and with adjacent building of a very
different structural typology (Figure 3.75). The most vulnerable condition resulted to
be for buildings next to units that are made from similar materials, but with greater
strength. An interesting observation is that the most favourable condition is when the
investigated building is located near a reinforced concrete structure [220].

c) d)

Figure 3.75. Study cases for the typological heterogeneity among the aggregate [220]
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For the last parameter that considers the influence of the opening percentage
difference between adjacent buildings, there were considered five possible cases.
There was considered the possibility of having no difference between opening areas,
difference greater than 25% for both or for just one side, difference less than 25% or
even the possibility of having adjacent building without any opening (Figure 3.76). The
results have shown the fact that the most vulnerable situation is for the case study
buildings with a difference of less than 25% of the opening area [220].
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Figure 3.76. Study cases for the influence of the opening area percentage among adjacent
buildings [220]

The assignment of the four possible classes (A,B,C or D) in the vulnerability form
is presented in [220].
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Figure 3.77. The assignment of the possible vulnerability classes for the vulnerability form: a)
in elevation interaction; b) in plan interaction; c) staggered floors; d) structural heterogeneity;

e) percentage difference among opening areas of adjacent facades [220]

The vulnerability index can be calculated both for first ten parameters, as an
isolated structural unit and for all fifteen parameters, considering also the aggregate

condition. The vulnerability index formula is presented in Equation 18 for individual
structural unit condition and in Equation 19 for aggregate condition. After the index is

obtain, it is normalised in the range of 0+1 following Equation 20 [174].
(18)

(19)

_ y10
Iy10 = Xi=1Si Xw;

_ vis
Iy1s = XiZ1Si Xw;
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, Where s;represents the class score and wi is considers the associated weight
factor for each parameter.

Iy— 1T
— \4 V MIN (20)
Iy max—1v MIN

In order to better follow the vulnerability assessment of the investigated
historical masonry buildings in Timisoara, there was made a map with numbers, both
for all 105 preliminary investigated buildings (Figure 3.78 for losefin district district and
in Figure 3.79 for Fabric area).

o

.

7 e QF i /]f

& M
Figure 3.79. Map with numbered investigated historical buildings in Iosefin district
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After the definition of the vulnerability index for each investigated building,
there was determined also the most probable damage state. The damage state
represents a function of the normalized vulnerability index (V), the macroseismic
intensity (1) and a factor @ that influence the curve slope considered to be 2.3 for
residential buildings, as represented in Equation 21 [87].

iy = 25[1 + tanh (I+6.25XV—13.1)

] (21)

The determination of the expected damage provides the most probable
damage state that might occur for the investigated building/ group of buildings. The
correlation between damage state Ds and real level of expected damage [221] is
presented in Table 3.13 [222].

Table 3.13. Correlation between damage grade, damage state and real expected damage

[222]
Hb Damage
state Most probable degradation level

0.0-1.5 | D1 Slight (no structural damage, slight non-structural damage)
1.5-2.5 | D2 Moderate (slight structural damage, moderate non-structural damage)
2.5-3.5 Substantial to heavy (moderate structural damage, heavy non-

D3 structural damage)
3.5-4.5 Very heavy (heavy structural damage, very heavy non-structural

D4 damage)
4.5-5.0 | D5 Destruction (very heavy structural damage)

Determining the most probable damage state can provide vulnerability curves
and vulnerability maps for the investigated historical areas, highlighting the most
vulnerable masonry buildings.

3.4.2 Results

Following the methodology presented above, there were obtained the
normalized vulnerability indexes for each investigated building, both for losefin and
Fabric district. The methodology was applied following the most probable seismic
scenario, so a macroseismic intensity IX EMS-98 is considered.

The indexes graphics for the buildings analysed as individual structural units
(first 10 parameters) are illustrated in Figure 3.80 for losefin historical district and in
Figure 3.81 for Fabric area. Brown colour represents the building typology type |, yellow
is used for type Il, while orange symbolize typology type Ill. The graphics highlight a low
to medium vulnerability index based on the applied methodology (maximum possible
value of the normalized vulnerability index being 1).

BUPT



Empirical seismic vulnerability assessment

123456 7E 3 1011171312151617 18152071 7 75 24 75 26 27 78 73 30 31 37 33 30 35 35 7 38 39 40 41 47 43 44 45 45 47 48 49 50 51 52 53 50 55 56 57 53 53 60 61 &7 &3 64 65 66 67 68

BUILDING NO.

Figure 3.80. Normalized vulnerability indexes (V) for the 68 investigated buildings in Iosefin
district, for first 10 parameters on the vulnerability form
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Figure 3.81. Normalized vulnerability indexes (V) for the 37 investigated buildings in Fabric
district, for first 10 parameters on the vulnerability form

For a better illustration, there were made also vulnerability curves, presented
in Figure 3.82 for all building in losefin district and in Figure 3.83 for investigated
buildings in Fabric area. The curves indicate a low vulnerability for macroseismic, in the
range of damage state D1.

MACRO:EISMIC INTEI\:SITV I EMS-SB‘:
Figure 3.82. Vulnerability curves for the 68 investigated buildings in Iosefin district, for first 10
parameters on the vulnerability form
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MACROSEISMIC INTENSITY | EMS-98
Figure 3.83. Vulnerability curves for the 37 investigated buildings in Fabric district, for first 10
parameters on the vulnerability form

For all 105 case study historical masonry buildings, there was made also an
average vulnerability curve, together with a vulnerability range (Figure 3.84). The
vulnerability range was determined following the possible variability of damage V mec
mean — 20; V MEeC mean— O} V MEC mean + O; V mec mean + 20 [174], where o represents the
standard deviation of the vulnerability indexes. The vulnerability range indicate also a
low vulnerability for macroseismic intensity IX EMS-98, in the same range of damage
state D1.
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= B mean -2z
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MACROSEISMIC INTEMSITY | EM5-88

Figure 3.84. Mean vulnerability curve and vulnerability range for all 105 investigated buildings
in Iosefin and Fabric district, for first 10 parameters on the vulnerability form

For a better understanding of the seismic vulnerability of the investigated areas,
there were obtained also the normalized vulnerability index graphics and vulnerability
ranges for each typological class. In Figure 3.85 there is presented the index graphic
and curve range for typological class Type |, for buildings located in both investigated
areas. Type Il normalized vulnerability index graphic and vulnerability curve is
illustrated in Figure 3.86, while in Figure 3.87 there is presented the situation for type
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lIl. The medium normalized index is V = 0.21 for typological class type |, V = 0.27 for
type Il and V = 0.29 for type . In all figures, the yellow colour symbolize the buildings
located in losefin historical district, while the green colour represent the buildings from
Fabric area.
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Figure 3.85. Vulnerability for buildings from typological class type I in Iosefin and Fabric
district, for first 10 parameters on the vulnerability form: a) normalized vulnerability indexes
(V); b) mean vulnerability curve and vulnerability range
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Figure 3.86. Vulnerability for buildings from typological class type II in Iosefin and Fabric
district, for first 10 parameters on the vulnerability form: a) normalized vulnerability indexes
(V); b) mean vulnerability curve and vulnerability range
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b)
Figure 3.87. Vulnerability for buildings from typological class type III in Iosefin and Fabric
district, for first 10 parameters on the vulnerability form: a) normalized vulnerability indexes
(V); b) mean vulnerability curve and vulnerability range

Even if for all typological classes the most probable damage state is D1, there
can be seen a small increasing of the seismic vulnerability from typological class type |
to type Il and from typological class type Il to type Ill.
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A vulnerability map was made for both historical area, illustrating the expected
damage state for each investigated building. The seismic vulnerability map for losefin
district is presented in Figure 3.88, while the map for Fabric historical area is illustrated

in Figure 3.89. According to the results, all investigated buildings are expected to reach
no more than damage state D1.

DAMAGE STATE D1
@ DAMAGE STATE D2
DAMAGE STATE D3
DAMAGE STATE D4
@ DAMAGE STATE D5

Figure 3.88. Seismic vulnerability map for Iosefin historical district, for first 10 parameters
[174]

DAMAGE STATE D1
@ DAMAGE STATE D2
DAMAGE STATE D3
DAMAGE STATE D4
@ DAMAGE STATE D5

Figure 3.89. Seismic vulnerability map for Fabric historical district, for first 10 parameters
[174]
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Following the methodology for buildings in aggregate condition, there were
obtained the normalized vulnerability indexes for each investigated building from
losefin and Fabric historical areas. The indexes graphics for the buildings analysed in
aggregate condition (all 15 parameters) are illustrated in Figure 3.90 for losefin
historical district and in Figure 3.91 for Fabric area. As previously, brown colour is used
for building typology type |, yellow represents type Il, while orange means typology
type lll. The graphics highlight also a low to medium vulnerability index based on the

applied methodology, but a bit higher than for the buildings considered as isolated.
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Figure 3.90. Normalized vulnerability indexes (V) for the 68 investigated buildings in Iosefin
district, for all 15 parameters on the vulnerability form
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Figure 3.91. Normalized vulnerability indexes (V) for the 37 investigated buildings in Fabric
district, for all 15 parameters on the vulnerability form

The vulnerability curves are presented in Figure 3.92 for all investigated
building in losefin historical area and in Figure 3.93 for the buildings in Fabric district.

The curves indicate also for aggregate condition a low vulnerability for macroseism

ic
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intensity IX EMS-98, in the range of damage state D1, but with chances of reaching also
damage state D2.

uD

k MACROgEISMIC [NTEh;;ITV | EMS-98”
Figure 3.92. Vulnerability curves for the 68 investigated buildings in Iosefin district, for all 15
parameters on the vulnerability form
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Figure 3.93. Vulnerability curves for the 37 investigated buildings in Fabric district, for all 15
parameters on the vulnerability form

The average vulnerability curve, together with a vulnerability range for all 105
investigated historical masonry buildings is presented in Figure 3.94. The vulnerability
range was determined following the possible variability of damage (MEC mean —20; V
MEC mean— o; V MEC mean + o; V MEC mean + 20) [174], where o represents the
standard deviation of the vulnerability indexes. The vulnerability range indicate also a
low vulnerability for macroseismic intensity IX EMS-98, in the same range of damage
state D1, but with chances of reaching damage state D2.
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MACROSEISMIC INTENSITY | EMS-38

Figure 3.94. Mean vulnerability curve and vulnerability range for all 105 investigated buildings
in Iosefin and Fabric district, for all 15 parameters on the vulnerability form

The normalized vulnerability index graphics and vulnerability ranges for each
typological class was obtained also for aggregate condition. The index graphic and
curve range for typological class Type |, for buildings located in both investigated areas
is presented in Figure 3.95. For typological class type Il, the normalized vulnerability
index graphic and vulnerability curve is illustrated in Figure 3.96, while the situation for
type Il is presented in Figure 3.97. The medium normalized index is V =0.29 for
typological class type I, V =0.31 for type Il and V =0.35 for type Ill. In all figures, the
yellow colour symbolize the buildings located in losefin historical district, while the
green colour represent the buildings from Fabric area.
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Figure 3.95. Vulnerability for buildings from typological class type I in Iosefin and Fabric
district, for all 15 parameters on the vulnerability form: a) normalized vulnerability indexes

(V); b) mean vulnerability curve and vulnerability range
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Figure 3.96. Vulnerability for buildings from typological class type II in Iosefin and Fabric
district, for all 15 parameters on the vulnerability form: a) normalized vulnerability indexes

(V); b) mean vulnerability curve and vulnerability range
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Figure 3.97. Vulnerability for buildings from typological class type III in Iosefin and Fabric
district, for first 10 parameters on the vulnerability form: a) normalized vulnerability indexes
(V); b) mean vulnerability curve and vulnerability range

As for isolated structural unit condition, also for aggregate condition, for all
typological classes the most probable damage state is D1. But there can be seen a clear
increasing of the seismic vulnerability from typological class type | to type Il and from
typological class type Il to type lll. Also, for typological class type lll, there can be
observed real chances of reaching damage state D2.

For both historical area there were made vulnerability maps showing the
expected damage state for each investigated building. The seismic vulnerability map
for losefin district is presented in Figure 3.98, while the map for Fabric historical area is
illustrated in Figure 3.99. According to the results, almost all investigated buildings are
expected to reach no more than damage state D1. Just one building, from losefin
district, is expected to reach damage state D2.
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Figure 3.98. Seismic vulnerability map for Iosefin historical district, for all 15 parameters [174]
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Figure 3.99. Seismic vulnerability map for Fabric historical district, for all 15 parameters [174]

When analysing the results of the empirical seismic vulnerability assessment
proposed by Mazzolani and Formisano [81], there can be noticed the fact that a
macroseismic intensity of IX EMS-98 wouldn’t be dangerous for the historical masonry
buildings in Timisoara city, leading to no damages, neither to structural or non-
structural elements. But the previous earthquake occurred in Banloc in similar
conditions to our seismic scenario, caused significant damages to similar historical
masonry buildings [193]. That is why, there is a need for performing a numerical
analysis and calibrate the empirical methodology based on its results.
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3.5 Mechanical seismic vulnerability assessment
3.5.1 Methodology

A more precise seismic vulnerability assessment method is represented by the
capacity curves, where the prediction of the damage distribution after seismic action is
determined by evaluating the performance point of the structure. The capacity curve
represents a force-displacement curve, representing the lateral force resisting capacity.
The simplest way to compare the capacity of a structure to the demand of a local
earthquake is through the non-linear static analysis. The “non-linear” refers to the
behavioural model that is used, while “static” means that the force is applied statically
to the structure [57].

Static pushover analysis provides useful tool for assessing the seismic
assessment of existing historical buildings, because it illustrates the seismic demands
that are imposed to the structural system by the design ground motion [57].

The building response to an earthquake, described as a laterally-applied load,
can be determined through the capacity curve, based on the pushover displacement of
the entire structure [60]. In order to simulate the real ground shaking action, there is
applied to the structure an increasing pattern of lateral forces in the pushover analysis.
When the lateral loads are increasing, some of the structural elements tend to start
yielding [223]. After the apparition of the plastic hinges, the lateral loads are applied
until failure, leading to a non-linear static capacity curve [224], as presented in Figure
3.100.

d d d_

Figure 3.100. Pushover curve example [57]

In the first phase, some of the elements start to develop cracks, while the first
signs of yielding appear in the second phase. Plastic hinges and failure of some yielded
elements appear in the third phase. Last phase is associated with the ultimate
displacement of the entire structure until the global collapse [57].

The structure is considered collapsed after the exceedance of the ultimate
displacement. The collapse is considered when the base shear force present a 20%
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decay of its original value [57]. The comparison between the base shear forces and the
horizontal displacement associated forms the graphical capacity curve, which is
characteristic to each structure, independent on the seismic action [189].

The non-linear analysis was made using Tremuri software [189], developed by
the team of Lagomarsino, in the University of Genoa [120]. The software is insipired by
the equivalent frame method, using macro-elements as a function of global geometry,
storey areas and heights, openings dimensions and types [120]. The software is able
to reduce the number of degree of freedom, in order to illustrate the seismic response
of the analysed building or group of buildings, following the scheme illustrated in Figure
3.101 [189].

4 N7 Geometry ™
| DXF/DWG — o )
- \ o Definition J
- I'{ Structural A ./ Structural \. _
\ Object /% Features
. N ~
; ( Mech — Equivalent Frame | No
B h . A
< |/ Non-linear -\\I—{/- A - Capacity \'
\_ Analysis J Curve J RS E—
; ' \
: A-B |
\ J
Ir/ Seizmic \1 -/B - Dizplacement N
. \ Parameters /' . Request J
5 Yes
= ( ~
| End —
. S/

Figure 3.101. Schemé for Tremuri ;software [57]

The macro-element individualisation of the structures appeared as an
observation of the typical failure mechanism after past earthquakes. So, Tremuri divide
the structure into a combination of horizontal and vertical individual elements. The
masonry vertical panels are transformed into spandrels and piers, the horizontal ones
into beams or lintels and the connection is made by rigid nodes (Figure 3.102) [59]. The
typical in-plane considered failure mechanism are the bending-rocking, shear-sliding
and diagonal shear [57], as presented in Figure 3.38. When each macro-element
exceeds its maximum acceptable deformation, named drift, is considered unable to
face the horizontal loads. In this case, the element is replaced by specific connection
rod, so the normal transmission of forces can happen [189].
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Figure 3.102. Macro-element division of a structure made by Tremuri software [57], [189]
3.5.2 Results

Tremuri software was used for all 25 detailed investigated buildings from
losefin and Fabric historical districts, as described in Figure 3.53 and Figure 3.54. The
analysis was performed on each masonry building, considered as individual structural
unit. The purpose was to determine the first type of decay that tends to appear in the
structure, the top horizontal displacement and the maximum shear forces. The analysis
was performed also based on typological class, so a proper comparison with the empiric
methodology could be possible. The detailed survey of all 25 investigated buildings is
presented in Appendix B.

For the nonlinear analysis, the behaviour factor for the investigated buildings
was considered to be g =1 [182].

In the first part of the study, there was investigated the in-plane failure
mechanism that are activated when the investigated buildings are affected by an
earthquake. The situation for the typological class Type | is presented in Figure 3.103,
for typological class Type Il in Figure 3.104 and for Type Il in Figure 3.105.

The legend of the representation colours for each damage and failure type is
illustrated in Figure 3.106 [189].

Figure 3.103. In-plane failure mechanism for some buildings from typological class type I, for
both historical areas
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Figure 3.104. In-plane failure mechanism for some buildings from typological class type II, for
both historical areas

Figure 3.105. In-plane failure mechanism for some buildings from typological class type I1I, for
both historical areas

Masonry

. Undamaged

El Shear damage

|:| Shear failure

. Bending damage

. Bending failure

. Compression failure

. Tension failure

. Failure during elastic phase

Figure 3.106. Legend of specific damage and failure in Tremuri software [189]

There can be noticed the fact that more than 40% of the macro-elements are
affected, presenting damages or even failure from shear, bending and tension forces.

The next step of the analysis was to determine the base shear force and the top
horizontal displacement for two important limit states through the capacity curve of
each investigated building, such as serviceability and ultimate limit states. The detailed
situation for the longitudinal direction is presented in Table 3.14, while for the
transversal direction in Table 3.15.
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Table 3.14. Shear forces and horizontal displacements for the investigated buildings, for the

longitudinal x-direction

121

Bld. no. | Typologic Serviceability limit Maximum Ultimate limit

al class state base shear state
force
Ay [cm] V [kN] Au [em]

25 0.04 1796 0.14
10 0.10 1549 0.39
55 0.12 3248 0.36
51 Type 0.20 2976 0.56
24 0.04 2826 0.12
25 0.18 771 0.56
Average 0.11 2194 0.36
6 0.20 1942 0.60
56 0.32 3677 1.08
29 0.36 1467 1.08
47 0.18 4232 0.72
13 0.24 5594 0.84
9 0.48 3835 1.68
43 Typell 0.26 4231 0.73
41 0.20 3640 0.80
15 0.18 2478 0.66
16 0.36 3178 1.62
39 0.28 2770 0.80
33 0.45 4971 0.96
Average 0.29 3501 0.96
53 0.80 9075 2.64
54 0.82 12480 2.67
1 0.92 9432 4.07
23 Type lll 0.58 3209 1.68
7 0.63 3906 2.65
3 0.70 4223 2.16
19 0.60 10846 1.62
Average 0.72 7596 2.49

Following the information from Table 3.14 there were designed the simplified
bilinear curves for the investigated buildings, as presented in Figure 3.107 for
typological class Type |, in Figure 3.108 for Type Il and in Figure 3.109 for class Type Il
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Figure 3.107. Simplified bilinear curves for longitudinal OX-direction, typological class type I
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Figure 3.108. Simplified bilinear curves for longitudinal OX-direction, typological class type II
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Figure 3.109. Simplified bilinear curves for longitudinal OX-direction, typological class type III
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Table 3.15. Shear forces and horizontal displacements for the investigated buildings, for the
transversal y-direction

123

Bld. no. Typological Serviceability limit Maximum base | Ultimate limit state
class state shear force
Ay [cm] V [kN] Au [em]
25 0.12 2348 0.40
10 0.24 1061 0.82
55 0.16 3326 0.52
51 Typell 0.12 2607 0.36
24 0.04 3976 0.12
25 0.06 1512 0.20
Average 0.12 2472 0.40
6 0.28 2775 1.08
56 1.64 3076 4.03
29 0.30 2812 0.96
47 0.84 3734 2.81
13 0.56 1231 2.04
9 0.30 6247 0.84
43 Typelll 0.85 3375 2.60
41 0.40 1758 1.68
15 0.20 1933 0.60
16 0.26 2293 0.96
39 0.36 2429 1.32
33 0.14 3426 0.68
Average 0.51 2924 1.63
53 0.40 9343 1.36
54 0.66 13907 2.15
1 0.96 8083 2.84
23 Type llI 0.24 1581 1.28
7 0.38 4243 1.39
3 0.48 3092 1.20
19 0.48 8215 1.32
Average 0.51 6923 1.65

Following the information from Table 3.15, there were designed the simplified
bilinear curves for the investigated buildings, as presented in Figure 3.110 for
typological class Type |, in Figure 3.111 for Type Il and in Figure 3.112 for class Type Il
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Figure 3.110. Simplified bilinear curves for transversal OY-direction, typological class type I
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Following the maximum and the ultimate horizontal displacements for each
investigated building, there was determined also a mechanical vulnerability index, as
the ratio between the top horizontal displacement required by the seismic design
spectra (the demand, A,) and the ultimate horizontal displacement of the building (the
capacity, A,). The formula is described in Equation 22 [59]. The detailed situation is
presented in Table 3.16, where the final mechanical vulnerability index is considered
the maximum from the mechanical vulnerability indexes on the two main directions of
each historical masonry building.

The top horizontal displacement required by the seismic design A, is the
displacement correspondent to the serviceability limit state while the ultimate
horizontal displacement A, is the displacement correspondent to the ultimate limit
state.

A
Vmec = ﬁ (22)

Table 3.16. Maximum and ultimate horizontal displacement and mechanical vulnerability index
for all 25 investigated buildings

Bld. no. | Typolo | Longitudinal direction Transversal direction
gical A, Ay Vmec A, Ay Vmec VMEec MAX
class | [ecm] | [cm] [ecm] | [cm]
25 0.04 0.14 0.28 0.12 0.40 0.30 0.30
10 0.10 0.39 0.25 0.24 0.82 0.29 0.29
55 0.12 0.36 0.33 0.16 0.52 0.31 0.33
51 Type | 0.20 0.56 0.35 0.12 0.36 0.33 0.35
24 0.04 0.12 0.33 0.04 0.12 0.33 0.33
25 0.18 0.56 0.32 0.06 0.20 0.30 0.32
Average 0.11 0.36 0.31 0.12 0.40 0.31 0.32
6 0.20 0.60 0.33 0.28 1.08 0.26 0.33
56 0.32 1.08 0.29 1.64 4.03 0.40 0.40
29 0.36 1.08 0.33 0.30 0.96 0.31 0.33
47 0.18 0.72 0.25 0.84 2.81 0.29 0.29
13 0.24 0.84 0.28 0.56 2.04 0.27 0.28
9 0.48 1.68 0.28 0.30 0.84 0.36 0.36
43 Typell | 026 | 073 | 035 | 0.85 | 2.60 | 0.32 0.35
41 0.20 0.80 0.25 0.40 1.68 0.24 0.25
15 0.18 0.66 0.27 0.20 0.60 0.33 0.33
16 0.36 1.62 0.22 0.26 0.96 0.27 0.27
39 0.28 0.80 0.35 0.36 1.32 0.27 0.35
33 0.45 0.96 0.46 0.14 0.68 0.21 0.46
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Average 0.29 0.96 0.31 0.51 1.63 0.29 0.33
53 0.80 2.64 0.30 0.40 1.36 0.29 0.30
54 0.82 2.67 0.31 0.66 2.15 0.31 0.31

1 0.92 4.07 0.23 0.96 2.84 0.34 0.34
23 Typelll | 0.58 1.68 0.35 0.24 1.28 0.19 0.35
7 0.63 2.65 0.24 0.38 1.39 0.27 0.27
3 0.70 2.16 0.32 0.48 1.20 0.40 0.40
19 0.60 0.14 0.37 0.48 1.32 0.36 0.37
Average 0.72 0.39 0.30 0.51 1.65 0.31 0.34

The average mechanical vulnerability index for typological class type | is Vmec =
0.32, for type Il the mean Vuec = 0.33, while for type lll Vimec = 0.34. This indicated the
fact that the investigated buildings are not likely to lose their bearing capacity, but as
indicated above through the extended damages on structural elements, they are
expected to reach damage states D2, D3 and even D4, because of the observed
damages to structural elements. The lower mechanical vulnerability index can be seen
at the typological class type I. For typological class type I, there is visible a 3% increase
and for typological class type Il another 3%.

Another conclusion that can be drawn is that on both longitudinal x direction
and transversal y direction, the average mechanical vulnerability index is quite similar
for all typological classes (0.31 for type |, 0.31 for type Il and 0.30 for type Il for x
direction and 0.31 for type |, 0.29 for type | and 0.31 for type Ill for y direction).

In general, the mechanical vulnerability of the investigated buildings is quite
similar, due to the similarity of the structural system and mechanical proprieties of the
construction materials. There can be seen a small increase in the average vulnerability
from typological class type | to type lll, due to the increase of height and masses.

The numerical results of the methodology, for all investigated buildings, are
presented in Appendix C.

The mechanical vulnerability index is already compressed between 0 and 1, so
no normalization method is necessary. The results for the detailed investigated
buildings in both historical districts are presented in Figure 3.113 for typological class
Type |, in Figure 3.114 for typological class type Il and in Figure 3.115 for type IIl.
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The vulnerability mean curves and vulnerability ranges indicate a low seismic
vulnerability of the investigated building. The most probable damage state is D1, with
possibility of reaching D2. The indicated vulnerability is lower than the one predicted
from the damage distribution indicated in the damage distribution obtained with
Tremuri software.

There was investigated also the interstorey drift as the ratio between
displacement and level height characteristic for each investigated historical masonry
building, following Equation 23. The results are presented in Table 3.18. According to
FEMA-356, there can be evaluated the most probable expected damage states based
on the interstorey drift values [225] (Table 3.17) [226]. Also, Tremuri user manual [189]
indicated a 0.6% interstorey drift value for the shear failure.

Ip = Souns 100 (23)

, where A,, represents the ultimate top displacement at level n, Ayn1
represents the ultimate top displacement at the inferior level (n-1) and h represent the
height between levels n-1 and n.

Table 3.17. Correlation between expected damage states and interstorey drift values [225],

[226]
Damage state | Damage state | Damage state | Damage state
URM D2 D3 D4 D5
ID<0.1% 0.1%<ID<0.3% | 0.3%<ID<0.6% | 0.6%<ID

Table 3.18. Interstorey drift values and expected damage state for the investigated buildings

Bld. no. | Typological class | Interstorey drift (%) Expected damage state
25 0.05 D2
10 0.04 D2
55 0.04 D2
51 Type | 0.09 D2
24 0.04 D2
25 0.11 D3
6 0.12 D3
56 0.07 D2
29 0.06 D2
47 0.13 D3
13 0.11 D3
9 0.26 D3
43 Type lll 0.16 D3
41 0.14 D3
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15 0.23 D3
16 0.05 D2
39 0.25 D3
33 0.11 D3
53 0.13 D3
54 0.21 D3
1 0.13 D3
23 Type ll 0.28 D3
7 0.32 D4
3 0.16 D3
19 0.22 D3

The interstorey drift values for each typological class illustrate the lowest
expected vulnerability for typological class type | and the highest for typological class
type lll. The expected damage state is D2 for type |, D3 for typological class type Il and
D3-D4 for type lll. The indicated vulnerability is significantly higher than the one
illustrated in the vulnerability curves after the mechanical analysis.

In conclusion, there is necessary a comparison between the results of the
numerical seismic vulnerability assessment and the real excepted damage and a further
adaptation of the methodology.

3.5.3 Comparison between mechanical analysis results and past
earthquakes real damages

First, there was made a comparison illustrated in Figure 3.116 and Figure 3.117
between damage distribution and the mechanical vulnerability curves and ranges.
There was noticed a difference of at least one damage state, the damage estimation
formula showing a lower level of vulnerability. The mechanical vulnerability indexes
indicate possible damages both to non-structural and structural elements. Also, the
damage distribution obtained with Tremuri software indicate not only damages, but
also failure of some of the macro-elements that are considered to be structural. A
simplified comparison is presented in Figure 3.116. Also, the results presented in Table
3.17 indicate also D2-D4 damage states. So, the most probable damage states of D1-
D2 indicated by the vulnerability curves is not credible, indicating the fact that the
damage estimation formula (Equation 21) is not adapted to the specific of Banat
seismic region.

Second, there was made a comparison between the real damages observed on
similar masonry buildings after the earthquake occurred in Banloc, also in Banat seismic
region. The type of damages were previously presented in Figure 3.41, Figure 3.42,
Figure 3.44 and Figure 3.50, indicating moderate to significant damages to structural
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elements and an expected damage state of D2-D3, even D4 in particular cases. A
simplified comparison is presented in Figure 3.117.
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by e e
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earthquake

Based on the observations, there was concluded that the damage estimation
formula needs to be adapted for the near-field earthquakes, in order to proper
illustrate the expected damage states for the historical masonry buildings located in
Banat seismic area or other regions with similar characteristics. The real expected
damage states for investigated buildings is considered to be D2-D3. This results
excludes the partial collapse, such as the local collapse of the roof due to the chimneys
fall. The numerical results of the methodology, for all investigated buildings, are
presented in Appendix C.
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3.5.4 Adaptation of damage estimation formula for near-field earthquakes
and new mechanical seismic vulnerability assessment results

The aim was to increase the expected damage state to one level, so for a
macroseismic intensity IX EMS-98 to reach damage state D2-D3 as indicated from
pushover analysis and on site damages observed after past earthquake.

In order to do so, there was modified only one parameter of the damage
estimation formula, the parameter that indicates the curves slope.

So, from a coefficient of 6.25 (in the original methodology), there was proposed
a new coefficient of 12.50. The proposed formula for damage estimation in the near-
field areas is presented in Equation 24. The other parameters remain unchanged, as in
Equation 24 [87].

iy = 25[1 + tanh (I+12.50><V—13.1)]

- (24)

Considering the new proposed damage estimation formula, there were
redesigned the mechanical vulnerability curves and ranges. Figure 3.118 presents the
vulnerability curves for buildings from typological class type |, located both in losefin
and Fabric district. In Figure 3.119 there can be seen the curves for the typological class
type Il, while for type lll the situation is illustrated in Figure 3.120. More on, there were
made also the mechanical seismic vulnerability curves for all buildings located in losefin
district (Figure 3.121) and also an average vulnerability curve and range for the area
(Figure 3.122). The same procedure was applied also for Fabric district, presented in
Figure 3.123 and in Figure 3.124.

MACRDSEISMIC INTENSITY EMS-83 {1}
Figure 3.118. Proposed average mechanical vulnerability curve and vulnerability range for
typological class type I, adapted for near-field earthquakes
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Figure 3.119. Proposed average mechanical vulnerability curve and vulnerability range for
typological class type II, adapted for near-field earthquakes
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Figure 3.120. Proposed average mechanical vulnerability curve and vulnerability range for
typological class type III, adapted for near-field earthquakes
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Figure 3.121. Proposed mechanical vulnerability curves for all 19 investigated historical
masonry buildings in Iosefin district, adapted for near-field earthquakes
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Figure 3.122. Proposed mean mechanical vulnerability curve and range for all 19 investigated
historical masonry buildings in Iosefin district, adapted for near-field earthquakes
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Figure 3.123. Proposed mechanical vulnerability curves for all 6 investigated historical masonry
buildings in Fabric district, adapted for near-field earthquakes
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Figure 3.124. Proposed mean mechanical vulnerability curve and range for all 6 investigated
historical masonry buildings in Fabric district, adapted for near-field earthquakes
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Proposed empirical seismic vulnerability assessment methodology after adaptation
to near-field earthquakes

Considering the results based on the new proposed damage estimation
formula, there can be noticed that the expected damage states have increased with at
least one level. For macroseismic intensity IX EMS-98, for typological class type |, the
most probable general damage state would be D2 with chances of reaching D3, while
for typological classes type Il and type I, the expected general damage state would be
D3 with chances of reaching D4. In losefin area, the general damage state for all
investigated building is D3, the same as in Fabric district. The detailed level of damage
for the two historical districts is presented in Table 3.19.

Table 3.19. Percentages of expected damage states for the investigated buildings after
mechanical seismic vulnerability assessment, based on proposed damage estimation formula

Historical Damage Damage Damage Damage Damage
district state D1 state D2 state D3 state D4 state D5
losefin 5.50% 36.50% 58.00% 0.00% 00.00%
Fabric 0.00% 33.50% 50.00% 16.50% 00.00%
All 25 blds. | 4.00% 36.00% 56.00% 4.00% 00.00%

3.6 Proposed empirical seismic vulnerability
assessment methodology after adaptation to near-
field earthquakes

3.6.1 New results following the proposed damage estimation formula

Following the proposed adapted methodology presented above, there were
obtained the normalized vulnerability indexes for each of the 105 investigated building.
For the buildings analysed as individual structural units (first 10 parameters), the
graphics for the normalized vulnerability indexes are illustrated in Figure 3.125 for
losefin historical district and in Figure 3.126 for Fabric area. For building class type |
there is used the brown colour, for type Il yellow, while for typological class type I
there is used orange colour. The graphics highlight a medium vulnerability index based
on the applied proposed adapted methodology. There can be seen that the
vulnerability index are identical with those from the original empirical methodology,
because the vulnerability form and the scores weren’t change. The medium normalized
vulnerability index for losefin historical district is V= 0.25, while for Fabric area V=0.29.
The increased value of the vulnerability index in Fabric area is mainly due to the higher
level of decay presented to the investigated buildings.
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Figure 3.125. Normalized vulnerability indexes (V) for the 68 investigated buildings in Iosefin
district, for first 10 parameters, based on proposed adapted methodology
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Figure 3.126. Normalized vulnerability indexes (V) for the 37 investigated buildings in Fabric
district, for first 10 parameters, based on proposed adapted methodology

The vulnerability curves are presented in Figure 3.127 for all building in losefin
district and in Figure 3.128 for investigated buildings in Fabric area. The curves indicate
a medium vulnerability for macroseismic intensity IX EMS-98, in the range of damage
states D1-D4.
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Figure 3.127. Vulnerability curves for the 68 investigated buildings in Iosefin district, for first
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Figure 3.128. Vulnerability curves for the 37 investigated buildings in Fabric district, for first 10
parameters based on proposed adapted methodology

There was made also an average vulnerability curve, together with a
vulnerability range for all 105 case study historical masonry buildings, as presented in
Figure 3.129. The vulnerability range was determined following the possible variability
of damage V mec mean — 20; V mec mean— O; V Mec mean + O; V Mec mean + 20 [174], where o
represents the standard deviation of the vulnerability indexes. The vulnerability range
indicate a medium vulnerability for macroseismic intensity IX EMS-98, in the range of
damage state D1-D4. This damage state is in accordance with the real damages
observed on site on similar historical masonry buildings, after earthquakes similar with

our seismic scenario.
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Figure 3.129. Mean vulnerability curve and range for all 105 investigated buildings in Iosefin
and Fabric district, for first 10 parameters on the vulnerability form

The vulnerability curves and vulnerability ranges for each typological class after
the proposed adapted methodology were obtained also. For buildings located in both
investigated areas, there is presented the vulnerability curve range for typological class
Type | in Figure 3.130. Type Il normalized vulnerability curve is illustrated in Figure
3.131, while in Figure 3.132 there is presented the situation for type Ill.

MACROSEISMIC INTENSITY | EMS-98

Figure 3.130. Mean vulnerability curve and range for buildings from typological class type I in
Iosefin and Fabric district, for first 10 parameters based on proposed adapted methodology
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Figure 3.131. Mean vulnerability curve and range for buildings from typological class type II in
Iosefin and Fabric district, for first 10 parameters based on proposed adapted methodology
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Figure 3.132. Mean vulnerability curve and range for buildings from typological class type III in
Iosefin and Fabric district, for first 10 parameters based on proposed adapted methodology

There can be seen an increasing of the seismic vulnerability from typological
class type | (damage states D1-D3) until the typological class type Il (damage states D1-
D4). There were designed also the vulnerability maps with the expected damage state
for each investigated building, for both historical districts. The map for losefin district
is presented in Figure 3.133, while the seismic vulnerability map for Fabric historical
area is illustrated in Figure 3.134. The percentage of buildings that are expected to
reach each damage state is detailed in Table 3.20.
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Figure 3.133. Seismic vulnerability map for Iosefin historical district, for first 10 parameters
based on proposed adapted methodology [174]
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Figure 3.134. Seismic vulnerability map for Fabric historical district, for first 10 parameters
based on proposed adapted methodology [174]
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to near-field earthquakes

Table 3.20. Percentages of expected damage states for the investigated buildings for 10

parameters based on proposed adapted methodology

Historical Damage Damage Damage Damage Damage
district state D1 state D2 state D3 state D4 state D5
losefin 57.50% 26.50% 14.50% 1.50% 0.00%
Fabric 33.00% 27.00% 37.50% 2.50% 0.00%

Also for the aggregate condition, following the proposed adapted methodology,
there were obtained the normalized vulnerability indexes for each investigated building
from losefin and Fabric historical areas. The indexes graphics for the buildings analysed
in aggregate condition are presented in Figure 3.135 for losefin historical district and in
Figure 3.136 for Fabric area. As previously, brown colour is used for building typology
type |, yellow represents type Il, while orange means typology type Ill. The graphics
highlight also the same vulnerability indexes as in the original empirical methodology,
due to the fact that the vulnerability form wasn’t modified at all.

" oG o,
Figure 3.135. Normalized vulnerability indexes (V) for the 68 investigated buildings in Iosefin
district, for all 15 parameters based on proposed adapted methodology

v

Figure 3.136. Normalized vulnerability indexes (V) for the 37 investigated buildin'gs in Fabric
district, for all 15 parameters based on proposed adapted methodology
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Following the proposed adapted methodology, the vulnerability curves are
presented in Figure 3.137 for all investigated building in losefin historical area and in
Figure 3.138 for the buildings in Fabric district. The curves indicate also for aggregate
condition a medium vulnerability for macroseismic intensity IX EMS-98, in the range of

damage states D1-D3, even D4 for few buildings.

461

MACROSEISMIC INTENSITY | EMS-98

Figure 3.137. Vulnerability curves for the 68 investigated buildings in Iosefin
parameters on the vulnerability form
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Figure 3.138. Vulnerability curves for the 37 investigated buildings in Fabric district, for all 15

parameters on the vulnerability form
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Proposed empirical seismic vulnerability assessment methodology after adaptation
to near-field earthquakes

After the adaptation, the average vulnerability curve and vulnerability range
for all 105 investigated historical masonry buildings is presented in Figure 3.139.
Following the possible variability of damage, the vulnerability range was determined (V
MEC mean — 20; V MeC mean— O V MEC mean + O; V MEc mean + 20) [174], where o represents the
standard deviation of the vulnerability indexes. The vulnerability range indicate also a
moderate vulnerability for macroseismic intensity IX EMS-98, in the same range of
damage states D1-D4.

Figure 3.139. Mean vulnerability curve and vulnerability range for all 105 investigated
buildings in Iosefin and Fabric district, for all 15 parameters based on proposed adapted
methodology

The normalized vulnerability curved and vulnerability ranges after proposed
adapted methodology, for each typological class was obtained also for aggregate
condition. For typological class Type |, for buildings located in both investigated areas
the vulnerability range is presented in Figure 3.140. For typological class type I, the
vulnerability curve is shown in Figure 3.141, while the situation for typological class
type lll is presented in Figure 3.142. The medium normalized index after adaptation is
V =0.29 for typological class type I, V =0.31 for type Il and V =0.35 for type lll. In all
figures, the yellow colour symbolize the buildings located in losefin historical district,
while the green colour represent the buildings from Fabric area.

For typological class type | the seismic vulnerability is moderate to low, with
most probable damage state D2 and possible damage states D1-D3. For typological
class type I, there can be seen a 10% increase of the vulnerability, the damage states
ranging from D1 to even D4. When it comes to typological class type lll, the seismic
vulnerability increase even more, with another 20%, but without reaching damage
state D5. The vulnerability maps illustrating the expected damage state for each
investigated building are presented below for both historical districts. The map for
losefin district is presented in Figure 3.143, while the seismic vulnerability map for
Fabric historical area is illustrated in Figure 3.144. The percentage of buildings that are
expected to reach each damage state is detailed in Table 3.21.
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Figure 3.140. Mean vulnerability curve and vulnerability range for buildings from typological
class type I in Iosefin and Fabric district, for all 15 parameters on the vulnerability form based
on proposed adapted methodology
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Figure 3.141. Mean vulnerability curve and vulnerability range for buildings from typological
class type II in Iosefin and Fabric district, for all 15 parameters on the vulnerability form based
on proposed adapted methodology
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Figure 3.142. Mean vulnerability curve and vulnerability range for buildings from typological
class type III in Iosefin and Fabric district, for all 15 parameters on the vulnerability form
based on proposed adapted methodology
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Figure 3.143. Seismic vulnerability map for Iosefin historical district, for all 15 parameters
based on proposed adapted methodology [174]
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Figure 3.144. Seismic vulnerability map for Fabric historical district, for all 15 parameters
based on proposed adapted methodology [174]
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Table 3.21. Percentages of expected damage states for the investigated buildings for 15

parameters based on proposed adapted methodology

145

Historical Damage Damage Damage Damage Damage
district state D1 state D2 state D3 state D4 state D5
losefin 12.00% 41.00% 39.50% 7.50% 0.00%
Fabric 11.00% 38.00% 37.50% 13.50% 0.00%

When analysing the results of the proposed adapted empirical seismic
vulnerability assessment, there can be noticed the fact that a macroseismic intensity of
IX EMS-98 can be dangerous for the historical masonry buildings in Timisoara city. The
most probable damage states are D2 and D3 and in some cases, the expected damage
states are D1 or D4. That means that are very likely to occur significant damages to non-
structural elements and moderate damages to structural elements, without affecting
the bearing capacity of the investigated historical masonry buildings. The numerical
results of the methodology, for all investigated buildings, are presented in Appendix C.

3.6.2 Comparison between empirical analysis and mechanical analysis
results

Mechanical nonlinear analysis represents a useful tool in the process of seismic
vulnerability assessment of historical masonry buildings. The results indicated by the
pushover analysis highlighted a medium seismic vulnerability, in accordance with the
results indicated by the interstorey drift values and damage distribution indicated by
site observation after real earthquakes. In order to be able to provide a proper
comparison between empirical and mechanical results, there was applied the empirical
seismic vulnerability assessment just for the 25 detailed investigated buildings. The
empirical seismic vulnerability curves for both 10 and 15 parameters, compared with
the mechanical ones are presented in Figure 3.145 for typological class Type |, in Figure
3.146 for Type Il and in Figure 3.147 for class Type lll.

For a more detailed comparison, there was made also a situation with the
expected damage states for each of the 25 investigated buildings, based on empirical
methodology results, mechanical methodology results and also interstorey drift value
results (Table 3.22).
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Figure 3.145. Comparison between empirical and mechanical seismic vulnerability curves
based on proposed adaptation methodology, for typological class Type I
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Figure 3.146. Comparison between empirical and mechanical seismic vulnerability curves
based on proposed adaptation methodology, for typological class Type 11

MEAN DAMAGE {uD)

AVErage Vimes
= ferage W I0

il erage V15

MACROSEISMIC INTENSITY EME-98 (1)
Figure 3.147. Comparison between empirical and mechanical seismic vulnerability curves
based on proposed adaptation methodology, for typological class Type III
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Table 3.22. Comparative results for the expected damage state for the 25 investigated
buildings in Timisoara, following empirical and mechanical proposed methodologies

Bld. no. Typological Expected damage state (based on proposed adaptation)
class Empirical methodology
Building as Building in Mechanical Interstorey drift
. ) methodology value
isolate unit aggregate
25 D1 D2 D2 D2
10 D2 D2 D2 D2
55 D1 D3 D3 D2
51 Type | D1 D2 D3 D2
24 D1 D2 D3 D2
25 D3 D3 D2 D3
Average D1 D2 D2 D2
6 D3 D2 D3 D3
56 D1 D3 D3 D2
29 D1 D3 D3 D2
47 D1 D1 D2 D3
13 D2 D2 D2 D3
9 D2 D2 D3 D3
43 Type lll D1 D3 D3 D3
41 D1 D2 D1 D2
15 D1 D3 D3 D3
16 D1 D2 D2 D2
39 D2 D4 D3 D3
33 D2 D2 D4 D3
Average D2 D3 D3 D3
53 D1 D3 D2 D3
54 D1 D2 D2 D3
1 D3 D3 D3 D3
23 Type Il D1 D2 D3 D3
7 D2 D2 D2 D4
3 D2 D4 D3 D3
19 D3 D4 D3 D3
Average D2 D3 D3 D3
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The comparison of empirical and mechanical results indicate a very good
correlation of the expected damage states when the proposed damage estimation
formula adapted for Banat seismic area is use.

The empirical methodology for buildings considered as isolated structural units
tends to underestimate the expected damage state with one class. Otherwise, the
empirical methodology that considers the building within the aggregate is very similar
in results with the mechanical one.

The general expected damage is D2 for typological class Type |, respectively D3
for typological clasess Type Il and Type Il
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3.7 Conclusion

There were determined the following conclusions:

(i) the results of the seismic vulnerability curves and expected damage states
indicate a very good correlation for macroseismic intensity IX EMS-98 between
empirical and mechanical seismic vulnerability methodologies, after the proposed
adaptation formula for the damage estimation. Also, the new results are in accordance
with the interstorey drift values and with the real damages observed on site on similar
masonry buildings after past earthquakes in Banat seismic region. The differences are
at maximum one damage state for the investigated buildings. For the mean seismic
vulnerability, the differences between methodologies are less than 20 percent for all
typological classes;

(ii) there can be seen a small underestimation of the results based on the
empirical seismic vulnerability assessment for building considered as isolated structural
unit. For all typological classes, this methodology tends to underestimate the seismic
vulnerability of the investigated buildings with 20 percent;

(iii) the empirical seismic methodology for 15 parameters showed to be very
similar in results with the mechanical methodology, but still underestimating the
seismic vulnerability with 5 percent;

(v) overall, the seismic vulnerability of the 25 investigated buildings is a
moderate one, compressed between damage states D2+D3, showing the possibility of
reaching significant damages to non-structural elements and moderate damages to the
structural ones. The most vulnerable typological class is type I, which represents the
tallest historical masonry buildings in Timisoara city;

(vi) when the new proposed methodology was applied for all 105 historical
masonry buildings, the seismic vulnerability showed to be a little smaller, around
damage state D2 but with chances of reaching damage states D3 and even D4. This
decrease is due to the fact that the 25 buildings that were selected for detailed
investigation are the most complex ones, so their vulnerability is higher. In the group
of all 105 historical masonry buildings, there are some which are in very good
conservation state, influencing the seismic vulnerability of the entire area;

(vii) in this case, the proposed adapted empirical methodology could be used
for assessing the seismic vulnerability of other historical masonry buildings in the near-
field seismic region with similar characteristics with Banat region. The methodology
represents a quick and simplified tool and can be calibrated for any particular region by
using also the mechanical methodology;

(viii) the results highlight the possibility of losing some architectural-artistic
elements, which are non-structural but very important for the history of the city. In this
context, there was considered opportune to develop the proposed empirical seismic
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vulnerability assessment methodology, considering also the influence of the cultural
value of each building;
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cultural value

4 SEISMIC VULNERABILITY ASSESSMENT
INFLUENCED BY THE CULTURAL VALUE

4.1 Proposed methodology

Urban cultural heritage preservation involves a multidisciplinary strategy, that
has to bring together local and professional community, local authorities and future
developers [227]. If we look back at the tendency of city development, there can be
noticed a visible pattern of urbanisation. If back in the 1950 there were only 30 percent
of the population that lived in the city, this number reached to more than 50% in 2014,
expecting to reach 66% by 2050 [228]. In this context, there is the need of searching for
new revitalisation strategies for the overpopulated historical centres [229].

But there comes the question: what do we understand through urban cultural
heritage? What do we need to preserve? We can look at the urban cultural heritage as
the sum of elements that give’s identity and spirit of place to the city. This involves
elements such as architectural-artistic assets, but also intangible elements such as
importance for the urban pattern, cultural or social life for the local community,
historical meaning.

There are some steps that have to be taken in order to assess the cultural value
of a historical building [230], such as on-site investigation, urban investigation and
historical investigation of the archives (Figure 4.1) [219]. There must be followed four
important criteria, such as structural integrity, architectural value involving rarity and
unicity, urban value and memorial-symbolic involving also social-economic value. In
addition, there can be considered also the criteria of the estimative age of the buildings,
but in case of very homogenous urban areas, with buildings from the same period of
time, this criteria can be excluded, up to the investigators. This criteria also is directly
influenced by the authenticity and importance of the elements, not only by their age.

For the structural integrity value, there is targeted the integrity and coherency
both in plan and elevation, building materials and techniques, symmetry and
conservation state of structural elements. For this criteria, there can be used the
empirical vulnerability form with 10 or 15 parameters, illustrated in Table 3.12 [78],
[81].

The consideration of the structural aspects is important and must consider also
the returning period characteristic to the earthquakes from Banat area, as illustrated
in Table 4.1 [188].

The first classification can be made following mechanical behaviour, where
architectural assets are divided into structural elements by themselves, non-structural
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elements but connected to structural ones or non-structural elements with own

seismic response, as presented in Table 4.2 [24].

Table 4.1. Returning period for earthquakes in Banat seismic area [188]

Magnitude Returning period Banloc-Timisoara area

[Mw] [years] 50% 40%

4.0 1.6 3.2 4

4.5 4 8 10

5.0 10 20 25

5.5 25 50 62

6.0 112 224 280

6.25 1320 2640 3300
— Establishing the correct adress — imf;:i‘:;':r’;'e’ia
I— Preliminary description of the building

(— Establishing the structural elements

On-site
investigation

— Establishing the artistic assets

| | Establishing the conservation state

(— Designing th lirmi tuation pl:
esigning the preliminary situation plan Architectural

— Making photos value criteria

Building Urban
multidisciplinary  —— investigation
investigation

— Establishing the position into the aggregate
— Establishing the urban shiloutte

— Establishing the street profile

— Establishing the urban reglementation valid in the area
el Urbanistic value

— Making photos with the surroundings criteria

Historical
investigation

— Establishing the age of the building
|__— Establishing the different building stages

— Establishing the previous conservation work

— Finding out eventually information about construction, function or events

Social - economic

— Finding historical photos, plans, sketches —1 value criteria

Figure 4.1. Important stages for the building multidisciplinary investigation

Table 4.2. First architectural-artistic elements proposed to be consider for the cultural value

[24]

Seismic behaviour

Artistic assets

Structural elements

Columns, stone or brick walls, stone or wooden lintels,
wooden beams, masonry arches and vaults, wooden
framework

Non-structural elements
but connected with
structural ones

Frescos, mosaics, stuccoes, decorated ceilings, vaults or
arches, decorated floors, tiles, parquets

Non-structural elements

Sculptures, balconies, bas-reliefs, attics, frontons
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For the artistic assets, there can be considered the most relevant architectonic
elements, following a classification [231]. There was followed the classification
proposed by the National methodological code for the classification of historical
monuments [219], but also several classification proposed by researchers in this field
[39], [24]. For this criteria, there are followed several parameters, such as architectural
coherency, importance for a specific architectural style or building period, significance
for a specific historical-geographical area, architectural plastics of exterior facades and
interior spaces, valuable artistic assets, general character of the building, decay level,
percentage of original material, monument status, historical past events or possible
intervention works.

For a better understanding of the presence of the artistic assets to the historical
masonry buildings investigated in Timisoara, there are presented some representative
buildings with cultural value [232] in losefin area from each typological class (Figure
4.2), while for Fabric district they are illustrated in Figure 4.3. In Figure 4.4 there are
presented several artistic assets that can be found very often to the investigated
buildings, such as woodwork, joinery, stucco, statues, balconies, frontons, mosaics,

paintings, decorated ceilings, decorated floors, valuable wooden framework and others.
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e = ft'
Figure 4.2. Representative historical buildings with cultural value in Iosefin district: a) from
typological class type I; b) from typological class type II; c) from typological class type III;

Figure 4.3. Representative historical buildings with cultural value in Fabric district: a) from
typological class type I; b) from typological class type II; c) from typological class type III;
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Figure 4.4. Representative artistic a
buildings in Timisoara:

For the urbanistic value of an historical building, there are followed several
parameters, such as its relationship with the urban or natural context, location
importance, appurtenance to an important site, importance for a specific urban pattern
or typology, importance in contouring the street profile and silhouette, particularities
of the roof shape and others (Figure 4.5).
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) i = b) ;
Figure 4.5. Importance of a historical building in defining the urban pattern: a) defining the
street profile; b) defining the street silhouette;

When it comes to the social-economic criteria, there can be considered several
aspects, such as the correlation of the building with specific representative moments
or people, the importance of the building into the local community memory, possible
local traditions, public important social or cultural functions and of course economic
value of the building.

From all the exposed criteria, for each investigated site there might be
eliminated or added few, due to the particularities of each area. A scheme with the
general criteria that might be considered in such a study is presented in Figure 4.6

For the investigation of losefin and Fabric historical districts, there were
considered only the majority of those, as some were inexistent in the area. The final
investigation form that is proposed for assessing the seismic vulnerability influenced by
the cultural value contains a total number of 42 parameters. The weight associated
with each parameter is proposed by the authors following the National methodological
code for the classification of historical monuments [219] and personal considerations
and can be adapted by the investigators to each site.

In the final approach, there was assigned also a weight for each of the four
criteria, such as structural, architectural-artistic, urbanistic and social-cultural.
Considering the fact that is still a seismic vulnerability assessment, there was decided
to give the most significant weight to the structural parameters (70%), followed by the
architectural-artistic criteria with 15%. For the urbanistic parameters there was
considered a weight of 10%, while for the social-economic ones, 5 percent. This way,
the cultural value can influence the seismic vulnerability with maximum 30%,
influencing just the hierarchy of the buildings that need rehabilitation work. Also, this
criteria weight can be adapted to each investigated site, in dependence of the most
important criteria for the area.
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Figure 4.6. Scheme with general parameters that might be considered in the seismic

assessment influenced by the cultural value for any historical urban area
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Each parameter and its associated weight were assigned based on several
experts’ opinion and also on the recommendation of the Romanian Methodological
Code for the classification of the monuments. The final vulnerability form influenced
by the cultural value is presented in Table 4.3.

Table 4.3. Proposed vulnerability form influenced by the cultural value
% Criteria No. Element Class Weight
A B C D
70 STRUCTURAL 1 Vertical structure organisation 0 5 20 45 1.00
% 2 Vertical structure nature 0 5 25 45 0.25
3 Type of foundation and location/soil 0 5 25 45 0.75
4 Distribution of structural elements in 0 5 25 45 1.50
plan
5 Regularity in plan 0 5 25 45 0.50
6 Regularity in elevation 0 5 25 45 1.00
7 Floor type 0 5 15 45 0.75
8 Roofing 0 15 25 45 0.75
9 Other details 0 0 25 45 0.25
10 Conservation state 0 5 25 45 1.00
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11 Different height between current and -20 0 15 45 1.00
adjacent buildings
12 Location of the building into the -45 | -25 | -15 0 1.50
aggregate
13 Staggered floors 0 15 25 45 0.50
14 Structural or typological -15 | -10 0 45 1.20
heterogeneity
15 Opening area percentage difference -20 0 25 45 1.00
Iv sTrRUCT
15 ARCHITECTURAL 16 Representative architectural style for 0 10 15 25 1.50
% ARTISTIC the area
17 Age, importance of the build époque 0 10 15 25 1.20
18 Original woodwork/joinery 0 10 15 25 1.00
19 Original stucco, brick, floors or 0 10 15 25 1.00
ceilings
20 Original statues or bass-reliefs 0 10 15 25 1.00
21 Original gable/fronton 0 10 15 25 1.00
22 Original balconies and railings 0 10 15 25 1.00
23 Original mosaics or stone work 0 10 15 25 1.00
24 Original paintings or frescoes 0 10 15 25 1.00
25 Conservation state of artistic assets -5 10 15 25 1.00
26 Authenticity/ originality (global, 0 10 15 25 1.00
elements)
27 Official monument (national, regional, 0 10 15 25 1.50
local, protected area) status
28 Particular construction 0 10 15 25 0.50
techniques/materials
29 Conservation state of original -5 10 15 25 0.50
materials
30 Representative historical events 0 10 15 25 0.50
31 Archaeological site 0 10 15 25 1.50
32 Representative/ original wooden 0 10 15 25 1.00
framework
33 Past restoration work -5 10 15 25 1.00
Iv ARCH-ART
10 URBANISTIC 34 Importance in contouring the street -5 10 15 25 1.50
% profile
35 Importance in contouring the urban -5 10 15 25 1.50
silhouette
36 Annexes, relation with the urban 0 10 15 25 1.00
pattern
37 Location (central area, touristic area) 0 10 15 25 1.50
38 Representative/particular shape of 0 10 15 25 1.00
the roof
Iv urs
5 SOCIAL 39 Public/social functions 0 10 15 25 1.50
% ECONOMIC 40 Importance for the local community -5 10 15 25 1.00
memory
41 Economic value 0 10 15 25 1.50
42 Cultural functions 0 10 15 25 1.50

Ivsoc-ec

lv cur
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In order to determine the vulnerability index influenced by the cultural value,
there was followed Equation 25. Moreover, the vulnerability index was normalized in
the range 0+1 following Equation 27.

Iycorr = 0.70 X Y15, s, xwy+ 015 X X3 05 xw; + 010 x %38, 5, xw; + 0.05 x Y#Zgs; x

, Where s;represents the class score and w; is considers the associated weight
factor for each parameter. The fulfilled vulnerability form for all the investigated
buildings are presented in Appendix A.

Considering the fact that the cultural value is very different in one urban area
than in other, there must be introduced an attenuation factor that takes into account
the importance of the investigated area. For example, it wouldn’t be correct to use the
same normalization vulnerability index formula for a small city located in Romania with
valuable architecture, but not worldly recognised as for a historical city with UNESCO
heritage [233]. The seismic vulnerability of such important sites should be increased
more, following an attenuation factor, obtained by fulfilling a very simple proposed
form (

Table 4.4). The attenuation factor could increase the seismic vulnerability with
up to 50% in exceptional cases, so the value of the parameter is in the range 1+1.50.
The value of the parameter can be easily obtained by simply choosing a situation for
each parameter and making the sum of the indicated values, as presented in Equation
26.

A =31pi (26)

, Where Ar represents the attenuation factor in the range of 1+1.5 and p;
represents the points associated with the selected option.

Table 4.4. Investigation form for determining the attenuation factor for cultural value

Parameter Options Points (pi)

1 Age of the urban area Ancient period (before year 500) 0.30
Classical period (500 — 1500) 0.25
Modern period (1500 - 1945) 0.22
Contemporary period (1945- present) 0.20

2 Population Very high populated (> 1 million 0.30
inhabitants)
High populated (< 1 million 0.25
inhabitants)
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Moderate populated (< 300000 0.22
inhabitants)
Low populated (< 100000 inhabitants) | 0.20
3 Tourism Very touristic city 0.25
Touristic city 0.23
Little touristic city 0.22
Not a touristic city 0.20
4 Worldly recognition UNESCO site 0.35
Continental importance 0.30
National importance 0.25
Regional importance 0.20
5 Conservation state Poor 0.30
Moderate 0.25
Good 0.23
Very good 0.20
Ar

In the case of Timisoara city, the city is dating before year 1500, it has around
300 000 inhabitants, it is a touristic city but not very and the investigated urban site it
has regional importance, with a moderate conservation state. So, the situation for
Timisoara is presented in Table 4.5, highlighting an attenuation factor equal to 1.14.

Table 4.5. Investigation form for determining the attenuation factor for cultural value in case
of Timisoara city

Parameter Ranges Points
Age of the urban area Classical period (500 — 1500) 0.25
Density Moderate density (< 500000 inhabitants) 0.22
Tourism Little touristic city 0.22
Worldly recognition Regional importance 0.20
Conservation state Moderate 0.25
Attenuation factor (Af) | 1.14

In order to be able to normalise the vulnerability index in the range of 0+1, but
also consider the attenuation factor regarding the cultural importance of the
investigated urban site, there was proposed Equation 27.

I Lr— 1 LT MIN .
Veypr = —LULL ¥ CU X Ap, if Veur < 0.66 (27)
Iy cuLt Mmax— Iv cuLT MIN

Iy cuLt— v cuLT MIN .
V = X A if Vcur >= 0.66
cuLr Iy cuLt Mmax+ Iv cuLt MIN Fo
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Based on the normalized vulnerability index influenced by the cultural value
and following Equation 28, there can be determined the most probable damage state
influenced by the cultural value for each investigated historical masonry building.

Hp = 2.5 [1 + tanh (1+12'50XVCULT—13.1)]

< (28)

,where Vcuir represents the normalized vulnerability index influenced by the
cultural value, | represents the macroseismic intensity EMS-98, while @ is a factor that
influence the curve slope considered to be 2.3 for residential buildings [87].

Assessing the seismic vulnerability considering also the artistic assets
represents an important aspect in the preservation process of the history, because the
architectural-artistic elements can be irremediable damage even in case of little global
damage, as presented in Figure 4.7 [24]. Nonlinear analysis provides detailed
information about seismic behaviour and bearing capacity, but empirical assessment
provide quick and simplified tool, easy to apply at urban scale as a first step in the
process of seismic vulnerability assessment.

NEAR INTEGRITY

Force

LOSS

IMMEDIATE
OCCUPANCY

LIFESAFETY/COLLAPSE PREVENTION

ﬂ-’ﬂ/’hu —
:AERFORMMCE Pomr>\
§.
REDUCED DEMAND
-

CAPACITY CURVE

Displacement

Figure 4.7. Damage curve to non-structural elements [24]
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4.2 Vulnerability scenario influenced by the cultural

value

The proposed empirical seismic vulnerability assessment methodology
influenced by the cultural value was applied for all 105 investigated buildings (Figure
4.8), both from losefin (Figure 4.9) and Fabric district (Figure 4.10). There were
designed the mean seismic vulnerability curves and vulnerability ranges influenced by
the cultural value following the standard deviation, for all 42 parameters from the
vulnerability form. For a better understanding of the importance of the typological
classes, there were designed also the seismic vulnerability curves influenced by the
cultural value for each typological class, for all 105 investigated buildings from losefin
and Fabric historical districts in Timisoara. The curves for typological class type | are
illustrated in Figure 4.11, for class Il in Figure 4.12, while the curves for class type Ill are

presented in Figure 4.13.
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Figure 4.8. Seismic vulnerability curve influenced by the cultural value for all 105 investigated
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Figure 4.9. Seismic vulnerability curve influenced by the cultural value for Iosefin district, for
all 68 investigated buildings
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Figure 4.10. Seismic vulnerability curve influenced by the cultural value for Fabric district, for

all 37 investigated buildings

The results have shown a medium seismic vulnerability influenced by the
cultural value for both historical districts. The expected mean damage state is D3 for
both areas, with a range of D1-D4. This means that the chances of having decay to
artistic assets is high, even if there is no risk of losing the bearing capacity for the

investigated historical masonry buildings.
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Figure 4.11. Seismic vulnerability curve influenced by the cultural value for typological class
type I, for all investigated historical masonry buildings in Iosefin and Fabric district
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Figure 4.12. Seismic vulnerability curve influenced by the cultural value for typological class

type II, for all investigated historical masonry buildings in Iosefin
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Figure 4.13. Seismic vulnerability curve influenced by the cultural value for typological class
type III, for all investigated historical masonry buildings in Iosefin and Fabric district

The results indicate that the buildings from typological class type | remain the
less vulnerable when the cultural value is considered, while the buildings from
typological class type Il are still the most important to keep for the history preservation
of the city. For macroseismic intensity IX EMS-98, for typological class type | and type
I, the mean damage state is D3, while for type Il the mean damage state is D4. Type I
presents a 9% increased vulnerability in comparison with type | when the cultural value
is considered, while type Il presents a vulnerability higher with another 13% than type
Il'in the same condition.

Following the new results, there were determined the percentages of the
expected damage states for all 105 investigated historical masonry buildings for the
considered seismic scenario, as presented in Table 4.6.

Table 4.6. Percentages of expected damage states influenced by the cultural value for the
investigated buildings for all 42 parameters based on proposed adapted methodology

Historical Damage Damage Damage Damage Damage
district state D1 state D2 state D3 state D4 state D5
losefin 3.00% 25.00% 42.50% 28.00% 1.50%
Fabric 0.00% 16.00% 43.50% 38.00% 2.50%

A new vulnerability map was designed, considering the new results adapted
based on the cultural value, as illustrated in Figure 4.14 for losefin district and in Figure

4.16 for Fabric historical area.

BUPT



Seismic vulnerability assessment influenced by the 165
cultural value
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Figure 4.14. Seismic vulnerability map influenced by the cultural value for Iosefin historical
district
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Figure 4.15. Seismic vulnerability map influenced by the cultural value for Fabric historical
district

The results highlight that for a macroseismic intensity IX EMS-98 the most
probable damage state are generally D2-D3 for both historical districts, representing a
dangerous situation for the architectural-artistic, urbanistic and social-economic assets
of Timisoara city. In losefin district, the chances of reaching even D4 damage state are
higher. This situation happens because of two main reasons. First, the percentage of
buildings from typological class type lll in Fabric is significantly higher than in losefin
district, increasing the vulnerability influenced by the cultural value of the entire area.
Second, the conservation state of the artistic assets and building materials in Fabric
area is very poor, leading to an increased vulnerability in comparison with losefin
district. Overall, the seismic vulnerability influenced by the cultural value in Fabric
district is 5% higher than the one from losefin historical area.
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4.3 Comparison between seismic vulnerability
influenced by the cultural value methodology
results and adapted empirical methodologies
results

A comparison was made between the results of the empirical seismic
vulnerability assessment methodology and empirical methodology influenced by the
cultural value. The aim is to observe the level of decrease or increase of the seismic
vulnerability when the cultural value of the investigated buildings in considered. The
comparison was made for each typological class for all 105 investigated buildings. The
results are presented in Figure 4.16 for Type |, in Figure 4.17 for Type Il and in Figure
4.18 for typological class Type lll. All results are based on the proposed adapted formula
for damage estimation.
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Figure 4.16. Comparison of empirical results for typological class Type I, for all investigated
buildings in Iosefin and Fabric district
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Figure 4.17. Comparison of empirical results for typological class Type II, for all investigated
buildings in Iosefin and Fabric district
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Figure 4.18. Comparison of empirical results for typological class Type III, for all investigated
buildings in Iosefin and Fabric district

The results indicate an 8% increase of the seismic vulnerability for typological
class Yype |, when the cultural value is considered. Despite the lack of architectural-
artistic elements and importance for the urban silhouette of the buildings belonging to
this class, there is a moderate cultural value due to their history, position into the city,
architectural style and building materials.

For typological class Type I, the vulnerability curves increase with 14 percent.
This aspect is related with the moderate cultural value of the buildings belonging to this
class. They present important cultural aspects which need to highlight a moderate
vulnerability.

In the case of the investigated buildings from typological class Type lll, there
can be noticed an increase of the seismic vulnerability due to the cultural value with 16
percent. The buildings belonging to this typological class are the most important for the
history and culture of the city, so their cultural value is the highest. Their seismic
vulnerability increases, so in case of a prioritization list for rehabilitation work, they
could come first and ensure the safety of Timisoara’s heritage.

A synthesis of the empirical results is presented in Figure 4.19 and Table 4.7,
highlighting the soft increase (about 14%) of the seismic vulnerability and percentages
of the expected damage states when the influence of the cultural value is considered
for all 105 buildings.
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Figure 4.19. Comparison of empirical results for all 105 investigated buildings

Table 4.7. Percentages of expected damage states for the investigated buildings based on

empirical methodologies
Methodology Historical Damage Damage Damage Damage Damage
district state D1 state D2 state D3 state D4 state D5
Empirical losefin 12.00% 41.00% 39.50% 7.50% 0.00%
Fabric 11.00% 38.00% 37.50% 13.50% 0.00%
Empirical losefin 3.00% 25.00% 42.50% 28.00% 1.50%
influenced by "eop 3™ 70.00% | 16.00% | 43.50% | 38.00% | 2.50%
cultural value

The information obtained following the proposed seismic vulnerability
assessment methodology influenced by the cultural value represent an important tool
for a multidisciplinary prevention plan. In order to provide a strategy for seismic risk
reduction, there must be reduced also the seismic vulnerability of the most important
building for Timisoara city.

4.4 Losses assessment methodology

The unpredictable character of earthquakes led in time to the need of
identifying the heritage that is in the highest risk and to develop constantly effective
risk reduction strategies. Especially in the situation of historical urban areas, where the
buildings that are usually located in the city centre were built without any seismic codes
considered, there is highlighted the need of developing possible seismic scenarios and
be aware of the possible losses [64]. That way, there can be proposed both prevention
and attenuation plans for reducing the negative effects of the seismic events.

In order to be able to assess the possible losses in case of a specific losses
scenario, there is necessary a multidisciplinary study in order to determine the most
probable macroseismic intensity, damage states, number of victims, effect on urban
area, cultural losses, social-economic negative effects and others [146].
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Complex urban areas usually host both residents and tourists, which are
attracted by the cities historical, architectural and cultural values. Considering such
exposure-related aspects for Timisoara city, especially in the context of European
Capital of Culture 2021, the damage scenario should consider also the social
vulnerability factors, such as population density, crowding conditions, ages, financial
and philological effects and others [234]. Based on damage scenarios, there can be
reduce the probability of an urban crisis and also there can be reduced the financial
and social effects, human life losses and even recovery time, getting from a qualitative
emergency plan to a quantitative one [235].

The need of defining the possible financial losses and the financial needs for
the recovery phases could offer the possibility to local authorities and local
communities to evaluate the report between recovery costs and prevention costs,
because usually the post-disaster phases are unpredictable and reactive, so more costly
comparing with disaster risk reduction policies [236].

The level of knowledge represents a challenge in this process, so there is
proposed a methodology to follow in order to able to provide the best level of details
in the losses assessment process. The steps of the methodology are presented in Figure
4.20.
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investigation

Multidisciplinary
vulnerability indexes

Investigation of
seismicity of the area

Seismic scenario

——

Human losses

Physical losses (buikding
damages)

Damage estimation

Cultural losses

Social-economic loss es

‘ Permanent ‘ ‘ Temporary ‘ Deaths ‘

Injuries ‘

Artistic assets ‘

Impact on the local Direct economic

community memory

losses

indirect losses
(jobs, homes)

Figure 4.20. Proposed losses scenario methodology steps
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Losses assessment methodology

The damage estimation was already made in the previous chapter, and in the
losses scenario will be considered the results influenced by the cultural value, so the
multidisciplinary damage scenario. The next step was to investigate the number of
people that live and work in the area, so a losses scenario could be contoured.

After a detailed site inspection, there was noticed a number of 504 apartments
and 196 companies that are located in the investigated buildings in losefin district,
respectively 385 apartments and 69 companies in Fabric area. Based on this
information, there was established that the approximate number of inhabitants would
be 1260 for losefin area and 963 for Fabric district based on a medium number of 2+3
people/family, while the number of people who work in the area was determined to
be 539 for losefin and 258 for Fabric, based on information obtained on site [175].

First of all, there was determined the most expected general percentage of
damaging based on Equation 29 [175].

%MF = 0.4 x P[D3] + 0.6 X P[D,] + 0.7 X P[Ds] (29)

,where P[Di] represents the probability of occurrence of a specific damage state,
from D; to Ds, determined after empirical seismic vulnerability assessment
influenced by cultural value (considering the damage states percentages from
Table 4.6).

The probability of having a specific damage state P[Di] was determined
mathematically, as a ratio between the numbers of buildings that are expected to reach
damage state Dk for a specific macroseismic intensity and the total number of
investigated buildings.

The probability of reaching near collapse or even collapse state for investigated
buildings, meaning damage state Ds was determined following Equation 30, while the
expected percentage of buildings that might become unusable for a period of time was
determined following Equation 31, defining the possible historical and cultural losses
for the analysed districts [80]. The buildings that will become unusable will need
implicitly rehabilitation work and relocation of the inhabitants. If in those buildings
there is also commercial activity, this will have to be closed until repair.

Pcollapse = P[Ds] (30)
Punusable = 04’0 X P[D3] + 060 X P[D4,] (31)

Regarding the social impact, there were determined on one hand the
percentage of people that might lose temporary their home and on the other hand, the
percentage of people that might get injured or even lose their life, following Equation
32 and Equation 33 [80].
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Pseverly injured or dead = 0.30x P[DS] (32)

Ptemporary homeless = 0.40 x P[D3] + 0.60 x P[D4] + 0.70 x P[DS] (33)

As for the financial losses, there should be consider both direct and indirect
economic losses. Direct losses represents the total amount of money necessary to
cover the damages made to the buildings or even to reconstruct the collapsed buildings,
while the indirect losses refer to the cost of relocating people and interrupting
commercial activities. The total economic losses represents the sum of the direct and
indirect financial losses. The direct financial losses are determined following Equation
34 [37].

Sdirect economic losses = ZIS<=2 CS(k) =
Ve x Yo X-y[Area(j)x Pk, j] x URM (k, j)] (34)

where CS(k) represents the total construction cost for repairing the damages
from each damage state from D2 to D5, VC represents a cost associated per square
meter (in dependence of the economical market of the city), Area represents the area
of the investigated building, P[k,j] represents the probability that the building j reaches
a specific damage state k, while URM(k,j) represents an index associated with the most
probable damage state for the buildings made in unreinforced masonry [237], for
macroseismic intensity IX EMS-98, according to .

Table 4.8 and n represents the total number of investigated buildings.

Table 4.8. URM loss indexes

Damage | Most probable damage state Loss Index

state (URM)

D1 Slight (no structural damage, slight non-structural damage) 0.00-0.05

D2 Moderate (slight structural damage, moderate non-structural 0.05-0.10
damage)

D3 Substantial to heavy (moderate structural damage, heavy non- 0.10-0.30
structural damage)

Da Very heavy (heavy structural damage, very heavy non-structural 0.30-0.60
damage)

Ds Destruction (very heavy structural damage) 0.60-1.00

The cost Vc per square meter is determined following Equation 35 and Equation
36 and it represents the effective cost of constructing a similar building per square
meter plus the cost of furniture and appliances [37].
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Ve = GL¢c + (n level — Dx Fe+ Nieper x M¢ (35)

Fr= 050XGL, (36)

, Where GLc represents the cost of reconstructing a new similar ground floor at
the price of the local market at the current time per square meter, Fc represents the
cost of reconstructing a superior similar level of the building per square meter and is
considered half of GL¢, n el is considered to be the number of total levels of the
building, while Mc is the cost of furniture and necessary appliances, again in
dependence of the local market trend.

The indirect financial losses are influenced by the number of persons who work
in the affected buildings and the number of people that become homeless and is
determined following Equation 37 [238] and proposed Equation 38. The total amount
of indirect losses represents the sum of indirect losses due to the need of relocating
homeless people (IC reiocation) and the indirect losses due to the interruption of the
economic and commercial activity in the area (IC inactivity)-

IC inactivity = Njobs X GDP greq (37)

, Where N jops represents the number of jobs estimated to be inactive temporary
in the area, while GDP .., represents the gross domestic product considered per area,
after national statistics.

ICrelocation =N temporary homelles xC hotel X N days (38)

, Where N temporary homeless represents the total number of the people that remain
without shelter (determined as the ratio between Equation 33 and total number of
residents) for a shorter or longer period of time, C notel is considered to be the average
price of staying at a medium to low class hotel per night in the affected city or nearby,
while N 4ys represents the estimated number of relocation days, obtained following
proposed Equation 39, starting from the estimated minimum need of 60 days of
relocation for current reparation (N min days)-

(1.00 x P[D,]+2.00 x P[D3] +3.50 x P[D,4])
Ndays = Nmindays X 2 100 . : (39)
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4.5 Losses scenario

The application of previous formula led to an interesting result, showing the
fact that in losefin area, almost 34% of the total investigated building will need
rehabilitation work in a slighter or more intense way. In Fabric district, the percentage
is a bit higher, around 40%, because of the significant already existing level of decay in
the area. Based on the determined number of buildings that will need repair work and
implicitly will become unusable for a shorter or longer period of time (Figure 4.21),
there was determined also the estimated number of people that will need a temporary
new shelter, as presented in Figure 4.22. In losefin district, about 35% of the inhabitants
will need to be relocated, while in Fabric area, the percentage is around 43%. Moreover,
following the same number of affected buildings and considering the number of people
that work inside those buildings, there was determined also the impact on the local
economy and number of people that will remain without a job for a while (Figure 4.23).
In percentages, losefin area will probably have around 35% of its workers in this
situation, while Fabric area is estimated to have 42%.

TOTAL NUMBER OF INVESTIGATED POSSISLE NUMBER OF TEMPORARY
BUILDNGS UNUSABLE BUILDINGS

B
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Figure 4.21. Possible humber of unusable buildings for a period of time
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Figure 4.22. Possible number of people without a home for a period of time
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TOTAL NUMBER OF ESTIMATED WORKERS POSSIBLE NUMBER OF TEMPORARY
JOBLESS

WIOSEFIN EFABRIC

Figure 4.23. Possible number of people without a job for a period of time

An important aspect for a city are the possible financial losses in case of an
earthquakes. Local authorities need an estimation so they can be prepared with
emergency funds in case of seismic events. For Timisoara city, for the direct financial
losses, there was considered a minimum GLc = 800 EUR/ square meter and a Mc= 75
EUR/ square meter [175]. For the indirect financial losses, there was assumed an
average night stay hotel price C hotei = 20 EUR/night. The gross domestic product GDP
area Of Timisoara is considered to be 5639 EUR/resident [239]. The results are presented
in Figure 4.24, Figure 4.25 and Figure 4.26, highlighting a much higher financial
vulnerability for Fabric district. This situation happens because in Fabric, the buildings
with more than 3 levels are majority, much more than in losefin area, so it led to a very
large number of usable square meters that will need repair work. Also, the poor
conservation state of Fabric’s buildings increased the vulnerability of the area and

implicitly to more dangerous damage states and more expensive repair works for
longer time.

MEION EUR

ESTIMATED DIRECT ECONOMIC LOSSES ESTIMATED INDIRECT ECONOMIC LOSSES
(EUR) {EUR)

WossFN WFASRC

Figure 4.24. Possible direct and indirect total economic losses
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Figure 4.25. Possible direct and indirect economic losses per square meter
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Figure 4.26. Possible total economic losses

So, there can be see that Fabric area is in much more need of rehabilitation
work in order to prevent massive financial losses. For a better understanding of the
reason of such a large amount of expected financial losses in Fabric area, there is
presented in Table 4.9 a situation regarding total number of buildings, number of levels
and total area that is considered for rehabilitation work.

Table 4.9. Detailed situation of investigated buildings for financial losses

District | No. of | Type | Type | Type | Ground Total Average Average cost
bldgs. | 1(%) | 11 (%) | llI floor area | area square / square
(%) (square (square | meters/ | meter (EUR)
meters) meters) | building
losefin | 68 27 37 36 46696 145701 | 2142 43
Fabric | 37 10 35 55 24990 85007 2297 156

considered the three main categories of artistic assets from Table 4.2.

Considering the fact that starting from damage state D2 there are big chances
of appearing non-structural cracks, the possible damage level to artistic assets is very
high. In order to be able to provide an estimation of possible losses, there were
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So, for structural architectural-artistic values such as brick walls, stone facades,
arches and vaults, columns or wooden framework, there were considered dangerous
damage states D3-D5. The estimated structural architectural-artistic assets loss
estimation is proposed to be determined following Equation 40.

Artistic assets 0SS strycturar = 040 x P[D3] + 0.60 x P[D,] + 1.00 x P[Ds] (40)

For the non-structural architectural-artistic values, but that are connected with
structural elements, such as frescoes, mosaics, decorated ceilings and floors, tiles and
others, there were considered dangerous also damage states D3-D5. The estimated
non-structural architectural-artistic assets connected with structural elements loss
estimation is proposed to be determined following Equation 41.

Artistic assets L0SS pon—structural connected with structurar = 0.60 x P[D3] +
0.80 x P[D,] + 1.00 x P[Ds] (41)

Finally, for the non-structural architectural-artistic values, such as sculptures,
bass-reliefs, decorated railings, attics and others, there were considered dangerous
also damage states D2-D5. The estimated non-structural architectural-artistic assets
loss estimation is proposed to be determined following Equation 42.

Artistic assets l0SS non—structurar = 040 x P[D;] + 0.60 x P[D3] +
0.90 x P[D,] + 1.00 x P[Ds] (42)

Based on the previously determined probable damage state percentages, there
were also determined the most probable artistic assets losses for each category, for
both historical districts, as presented in Figure 4.27.

Non-structural artistic
assets

' 52.20% M Non-structural artistic
assets connected with

48.40% structural elements

M Structural artistic assets

Total number of
investigated buildings

0 a0 &0 BD 100

Figure 4.27. Estimated artistic losses percentages for both Iosefin and Fabric districts
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When there is considered the fact that all investigated buildings are in
protected historical areas, the percentages of possible artistic assets losses highlights
the need of a risk reduction plan for Timisoara city, in case of an earthquake.

4.6 Seismic risk reduction proposal plan

Preserving historical urban centres represents an important task, due to their
outstanding social, economic, environmental and cultural value. For the safeguarding
of such a historical centre, there is necessary a good management of the urban area
and inhabitants, possible only following a multidisciplinary approach [240].

Especially in the Mediterranean countries, seismic risk represents nowadays
one of the most prioritised risk in the authority’s strategic plans. There is studied a lot
the proper way of developing and implementing risk mitigation strategies and in
general, this strategies are focused on identifying the most vulnerable urban areas.
Because of age of construction, lack of seismic design rules and proper maintenance,
usually this vulnerable areas are identified to be exactly the historical districts of a city
[241].

Each strategy should consider at least two phases: pre-event and after event.
In case of the after-event phase, there should be considered on one side the
intervention plan for the next few hours after earthquake and on the other hand the
attenuation and rehabilitation plan for the next months or years after event [241].

The pre-event phase is based on the preventive behaviour, as one of the major
targets in preservation of cultural heritage in the entire world [242]. It involves different
kind of risk assessment methodologies, access to information, databases, losses
scenarios, cost-benefits analysis and of course collaboration through various
professions [241].

The post-event phase is focused first of guarding the human life, through
efficient rescue and quick intervention plans. A good infrastructure must be prepared
to receive and treat all the people that are either injured, either homeless for a period
of time. Later on, a quick investigation must be made to estimate the real damage level
on the affected site. Based on attenuation plan and after earthquake expertise, there
must be provided a quick recovery of the public system and a rehabilitation plan for the
affected buildings [241].

A synthesis of the most important steps is presented in Figure 4.28 and Figure
4.29 [241].
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PRE-EVENT RISK REDUCTION PLAN

POST-EVENT RISK REDUCTION PLAN

Figure 4.28. Diagram of the pre and post event risk reduction plan phases
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Figure 4.29. Diagram of the main strategic steps proposed in PERPETUATE project [241]

The next two subchapters will present a proposal for a multidisciplinary
strategy that considers also the cultural value of the historical buildings and can be
applied on any urban centre with similar characteristics or proper adaptation.

Data collection represents one of the most difficult task when it comes to urban
scale, so there is the need of applying a strategy that uses more than one methodology.
This way, there can be ensured a good compromise between time and costs and
reliability of information. In case of the urban scale studies, there is accepted to use a
certain level of approximation and to calibrate the methodology following detailed
information from just a stock of representative buildings [240].

Based on the significant number of people that might be affected by an
earthquake, even if more psychologically and economically than physically, there is
highlighted the need of developing emergency plans. The first preliminary step for the
evacuation plan is mapping the possible evacuation places that should satisfy some
criteria, such as: availability of the area, accessibility, characteristics of the surrounding
buildings at a distance shorter than 500 meters [243]. If there are any enclosed
structures that could accommodate people, there should be used as shelters. If not,
there should be considered the open areas where there could be placed temporary
structures such as: tents or mobile units. Each shelter, permanent or temporary, should
be accessible to emergency vehicles and teams [243].

When it comes to urban scale measures, there should be involved specialist
from many fields, together in a multidisciplinary team. There are some very important
steps that should be followed in order to be able to provide the necessary knowledge
level for a functional risk reduction strategy, as presented in Figure 4.30.
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Figure 4.30. Multidisciplinary proposed strategy for seismic risk reduction in historical urban

centres
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Previous chapters focused on the seismic vulnerability assessment, both
empirically and mechanically. Following nonlinear analysis results for the most
representative historical buildings, there was adapted the empirical methodology for
the near-field earthquake effect. Moreover, there were investigated the architectural-
artistic, urbanistic and social-economic values and there was made a second adaptation
of the empirical methodology, considering also the cultural value of the investigated
buildings. Considering some particular criteria regarding the importance of the
investigated site, there were also obtained the most probable damage scenario for the
determined most probable macroseismic intensity and the losses scenario.

In order to be able to provide a significant urban strategy, the next step is the
cost-benefit analysis of the prevention and attenuation cost. Based on this results,
there can be further proposed by specialist financial strategies for covering the costs
that are the most effective in the risk reduction policy for Timisoara city. Such an
analysis must be made by financial specialist, but if we consider only the fact that we
eliminate the indirect financial costs, consisting in cost of relocation of affected people
and interruption of commercial activity, there is already a great benefit.

Meanwhile, there must be made a prioritization list for retrofitting preventive
intervention in order to reduce the negative effect of an earthquake. In this situation,
there should be considered two major aspects. First, there should come first the
buildings that are the most vulnerable when the cultural value is considered. Second,
there should come those that have the largest areas and implicitly the largest possible
number of affected people and eventually commercial activity. A detailed scheme is
presented in Figure 4.31, while the list with the buildings ordered by priority is
illustrated in Table 4.10 for losefin district and in Table 4.11 for Fabric area.

Damage state D5

[ Damage state D4
First prioritization D ge state D3 Second prioritization
criteria criteria
— Damagestate D2 — Number of square
meters

— Damage state D1 ——

Figure 4.31. Prioritization criteria for investigated buildings
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Table 4.10. List of investigated buildings after prioritization for Iosefin historical area

Number in the | Building number | Expected Total area (square Typological
priority list damage state | meters) class
1 12 D5 2228 1]
2 49, 3, 28, 4, 60, D4 5868, 5640, 5008, 1]
63, 8, 62, 38, 42, 4908, 4512, 4140,
68, 14, 21 3948, 3708, 3564,
3456, 3392, 3080, 2704
3 43,17, 56, 19, D4 2259, 1980, 1282, 921, 1l
64, 57 843,740
4 54,48,22,1,53, | D3 6500, 5400, 5056, 1]
47,5, 23,50 4992, 4424, 4132,
2432, 1196, 1036
5 9,65,52,16,39, | D3 2880, 2862, 2409, Il
13,33,41,61, 2, 2286, 2214, 2211,
6,7,59, 67,18 1956, 1653, 1476,
1470, 1431, 1137, 897,
794,789
6 55, 34,58,51,46 | D3 960, 882, 868, 852,396 | |
7 37, 66, 32, 30, D2 1596, 1641, 1290, 1, 1
15, 31, 29 1106, 944, 856, 796
8 35, 27, 44, 20, D2 1638, 1404, 1198, 775, | |
40, 26, 10, 36, 613, 550, 534, 458,
45, 25 410, 401
9 24,11 D1 1662, 313 |
Table 4.11. List of investigated buildings after prioritization for Fabric historical area
Number in the | Building number | Expected Total area (square Typological
priority list damage state | meters) class
1 1 D5 5935 1]
2 19, 27,2,11, 6, D4 5344, 4864, 4815, 1
26, 35,21, 34,7, 4256, 3948, 3280,
9,18 3140, 3056, 2800,
2016, 1964, 968
3 16, 8 D4 1881, 1014 Il
4 37,3, 29, 30, 4, D3 4596, 2584, 1959, 1]
22,5 1659, 1587, 1496, 1488
5 32,12, 20, 33, D3 2370, 2295, 1602, Il
10,17, 36 1476, 1383, 1263, 1230
6 25,15 D3 785, 710 [
7 28, 31, 23, 24, D2 2442,774, 651, 1788, I, 1, 1
14, 13 1250, 338
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The next step is to look at the investigated area’s neighbourhood and to
identify the buildings with public character that might be used as indoor shelters in case
of disaster and also the open areas that could accommodate temporary shelters, as
illustrated in Figure 4.32 for the losefin area, and in Figure 4.33 for the Fabric district
respectively.

~ TEMPORARYSHELTERS

BUILDINGS  WITH. - pusLic. -
~FUNCTIONS FORPOSSIBLE " 7|
1\ INDQOR SHELTERS

) WS\ \ “{‘_{‘~,/,

SO ; )
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Figure 4.32. Preliminary analysis of possible evacuation spaces and shelters in I
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Figure 4.33. Preliminary analysis of possible evacuation spaces and shelters in Fabric district

The mapping of the possible evacuation places has shown that for the both
historical districts, there are evacuation points close enough to each investigated
building, covering the entire area. Despite these apparent good results, there should
be considered the fact that the most vulnerable buildings were determined to be the
buildings in a corner position of the aggregate, which highlights the possibility of
blocking some evacuation routes. It is recommended to design potential scenarios for
evacuation in order to identify the safest way from each point of the investigated areas
to the closest evacuation space.

4.7 Conclusion

The following conclusion were determined:

(i) the proposed methodology represents only the first step in the process of
assessing the cultural value of the historical buildings and will need improvement work;

(ii) there are few information about the seismic vulnerability assessment
influenced by the cultural value and the proposed methodology is the first one of its
type, at least in Romania;

(iii) the architectural-artistic assets can be damaged even in case of small
earthquakes, so the assessment of the historical important buildings is appropriate;
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(iv) the proposed methodology represents a quick and easy-to-apply way to
determine the most vulnerable historical masonry buildings that present also an
important cultural value;

(v) the results of the study indicate a general D2-D3 damage state for losefin
and Fabric historical districts when the cultural value was considered;

(vi) the seismic vulnerability influenced by the cultural value is 5% higher in
Fabric district then in losefin area, due to the poor conservation state of the buildings

(vii) in losefin district, 34% of the investigated buildings will need rehabilitation
work in order to ensure their safety; in Fabric district, the percentage is 40%;

(viii) the determination of the most vulnerable buildings with cultural value
represents a valuable tool for the multidisciplinary prevention strategy of a city;

(ix) both historical areas present sufficient evacuation places, close enough to
the investigated building; further research work must be done in order to determine
the most likely evacuation paths;

(x) preserving the cultural value of the historical buildings represent a
mandatory work in the process of a sustainable development of any city;
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for near-field historical masonry buildings

5 SPECIFIC BEARING CAPACITY AND DAMAGE
DISTRIBUTION FOR NEAR-FIELD HISTORICAL
MASONRY BUILDINGS

5.1 Interstorey drift range

The expected damage level for an unreinforced masonry building in case of an
earthquake can be determined also by the relative displacement between levels. This
can be done by determining the interstorey drift, as the horizontal interstorey
displacement divided by the story height [245]. In order to reduce the non-structural
damages, the interstorey drift should be limited to 0.1% [244], while for the prevention
of collapse, the drift should be limited to 0.4% for shear and 0.6% for compression-
bending [119] according to the Romanian design code [179] and Eurocode 8 [139].

The interstorey drift was determined for each building following the median
longitudinal wall. There was determined a node on this wall that is the closest to the
centre of gravity, as illustrated in Figure 5.1.

Longitudinal median
structural thick wall

Approximate
masses center
21l a0 132 &0

L 4 45

ba b=

23 ﬁ s = 15
Selected node

Figure 5.1. The position of the interstorey drift node in plan
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Selected node n

b)

c)
Figure 5.2. The position of the interstorey drift node in elevation for typological class: a) type
I; b) type II; c) type III;

The investigation of the interstorey drift characteristic for each analysed
historical masonry building revealed an interesting pattern, as presented in Table 5.1.
It was followed for two different limit states: the serviceability limit state, respectively
the ultimate limit state (Figure 5.3) [246].

The interstorey drift range for each typological class is illustrated in Figure 5.4,
Figure 5.5 and Figure 5.6, for both immediate occupancy and ultimate limit states, while
a comparison between the average values is presented in Figure 5.7.

BUPT



Specific bearing capacity and damage distribution
for near-field historical masonry buildings

[[=)=[=1]

[=r=[=]|

4

Fooo ooa E‘

ool oo

[SLO] sLb | [SLV][SLC
Lo ™

R

d roof

>
>

Figure 5.3. Correlation between capacity curve and building limit states [246]

Table 5.1. Interstorey drift values and expected damage state for the investigated buildings

189

Bld. no. Typological class Interstorey drift Interstorey drift
Serviceability limit state (%) Ultimate limit state (%)
25 0.01 0.05
10 0.01 0.04
55 0.01 0.04
51 Type | 0.02 0.09
24 0.01 0.04
25 0.02 0.11
Average 0.01 0.06
6 0.02 0.12
56 0.02 0.07
29 0.02 0.06
47 0.01 0.13
13 0.01 0.11
9 0.03 0.26
43 Typell 0.01 0.16
41 0.03 0.14
15 0.02 0.23
16 0.02 0.05
39 0.01 0.25
33 0.02 0.11
Average 0.02 0.14
53 0.05 0.13
54 0.02 0.21
1 0.02 0.13
23 Type lll 0.02 0.28
7 0.03 0.32
3 0.04 0.16
19 0.06 0.22
Average 0.03 0.21
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Figure 5.4. Interstorey drift value for buildings from the typological class type I
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Figure 5.5. Interstorey drift value for buildings from the typological class type II
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Figure 5.6. Interstorey drift value for buildings from the typological class type III
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Serviceability limit state Ultimate limit state
Figure 5.7. Comparison between average interstorey drift values for all typological classes

The interstorey drift values for each typological class illustrates a specific range
for each type. The lowest interstorey drift is highlighted for the typological class Type |,
ranging between 0.01+0.02% at serviceability limit state and 0.04+0.11% in the
ultimate limit state. For typological class Type I, the average interstorey drift is higher
with 8%, ranging from 0.01+0.04% for the serviceability limit state and 0.05+0.26 for
the ultimate limit state. Another increase of the average interstorey drift value, with 6%
can be noticed for the typological class Type lll, where the ranging for the serviceability
is of 0.02+0.06% and for the ultimate limit state is of 0.13+0.32%.

All investigated buildings present a drift value lower than the limit of 0.4% for
shear and 0.6% for compression-bending that are indicated in the specific literature
[119].

Based on the determined values, there was also defined the most probable
damage state for each investigated buildings, as presented in Table 3.18. For the
typological class Type |, the most probable average damage state is D2. For typological
class Type Il it is D2-D3, while for Type Il is expected a D3 damage state. A more
detailed classification is presented in the third chapter.

5.2 Cracks and failure distribution

In the first part of the study, there was investigated the structural elements
where the first crack appears and what efforts cause them. The situation for the
typological class Type | is presented in Figure 5.8. There can be noticed the fact that the
most common cracks that appear in the buildings with just basement and ground floor
is due to the bending forces, mostly appearing in the lintels from the upper part of the
buildings.

In case of the typological class Type I, there were observed also cracks mostly
from bending forces. In most of the cases, the most affected elements are the lintels,
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especially at the upper part of the structure, but there were noticed cracks also in the
spandrels from the top floor, from shear forces, as presented in Figure 5.9.

The most complex in-plane failure mechanism appear to the historical masonry
buildings from typological class Type Ill. The cracks from bending forces appear not only
at the upper part of the building, but also at the medium level. Also, at the top floor of
the buildings there can be seen shear damages in the spandrels, as presented in Figure
5.10.

Figure 5.8. First damages registered for typological class Type I, for both historical areas

Figure 5.9. First damages registered for some buildings from typological class Type II, for both
historical areas
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Masonry

. Undamaged

l:' Shear damage

l:l Shear failure

. Bending damage

. Bending failure

. Compression failure

. Tension failure

. Failure during elastic phase

Figure 5.10. First damages registered for some buildings from typological class Type III, for
both historical areas

The illustration of the specific cracking types that appear for all typological class
is presented in Figure 5.11, while a detailed situation for each investigated building is
presented in Table 5.2.

Shear damage
P

Bending damage

Bending damag

. XK
LI 101
p

DAMAGE TYPOLOGY | DAMAGE TYPOLOGY Il

Bending dama Bending damag:

V|

DAMAGE TYPOLOGY il DAMAGE TYPOLOGY IV
Figure 5.11. Damage typologies that were identified at the investigated historical masonry
buildings
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Table 5.2. First type of cracks for the 25 historical investigated masonry buildings

no.

Bld.

Typ.
class

Picture of the building

Forces

Affected macro-
elements

Damage
typology

25

10

55

51

24

25

Type

bending

lintels at the
upper part of
the building

Typology |

bending

lintels at the
upper part of
the building

Typology |

bending

lintels at the
upper part of
the building

Typology |

bending

lintels at the
upper part of
the building

Typology |

bending

lintels at the
upper part of
the building

Typology |

bending

lintels at the
upper part of
the building

Typology |

bending

lintels at the
upper part of
the building

Typology |

56

29

bending
shear

lintels and
spandrels at the
upper part of
the building

Typology I

bending
shear

lintels and
spandrels at the
upper part of
the building

Typology Il
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47

13

43

Type
Il

195

bending
shear

lintels and
spandrels at the
upper part of
the building

Typology I

bending

lintels at the
upper and
medium part of
the building

Typology
1l

bending

lintels at the
upper part of
the building

Typology |

bending

lintels at the
upper and
medium part,
spandrels at the
upper part of
the building

Typology
v

41

15

bending

lintels at the
upper and
medium part of
the building

Typology
1]}

bending
shear

lintels at the
upper and
medium part,
spandrels at the
upper part of
the building

Typology
v

16

39

bending

lintels at the
upper and
medium part of
the building

Typology
1}

bending

lintels at the
upper part of
the building

Typology |
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33

53

bending
shear

lintels at the
upper and
medium part,
spandrels at the
upper part of
the building

Typology
v

bending
shear

lintels at the
upper and
medium part,
spandrels at the
upper part of
the building

Typology
v

54

23

Type
1l

bending
shear

lintels and
spandrels at the
upper part of
the building

Typology I

bending
shear

lintels and
spandrels at the
upper part of
the building

Typology I

bending
tension

lintels at the
upper and
medium part of
the building

Typology
1}

bending
shear

lintels at the
upper and
medium part,
spandrels at the
upper part of
the building

Typology
v

bending

lintels at the
upper and
medium part of
the building

Typology
1}
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19 bending lintels at the Typology
upper and 1
medium part of

the building

There can be seen a failure pattern for each typological class. For Type |, the
most common cracking type is damage typology I.

For typological class Type Il, the most common cracking types dameg typologies
Iland IlI.

The typological class Type Il is the more complex. The most common cracking
types for buildings with three or more levels are damage typologies Ill and IV.

In general, there can be say that the first affected elements are the lintels due
to bending forces, followed by the spandrels due to shear forces but only for the
buildings with more than one level.

5.3 Capacity curve of investigated buildings

Following the capacity curves of each investigated historical masonry building,
determined previously through the mechanical analysis, there were determined the
maximum base shear forces of each investigated building, for both longitudinal and
transversal direction, as presented in Table 5.3.

Table 5.3. Base shear forces for the investigated buildings

District Bld. no. Typological Maximum base Maximum base
class shear force shear force
OX-direction OY-direction
V [kN] V [kN]
losefin 25 917 2037
10 1283 726
55 2265 2416
51 Type | 2976 2722
Fabric 24 3482 3976
25 966 1512
Average 1982 2232
losefin 6 1874 2984
56 1476 2701
29 1698 3329
47 3088 6431
13 5748 3279
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9 4975 6194

43 Type ll 6483 7707

41 4433 2684

15 2707 3493

16 2754 2437

39 2084 3031

Fabric 33 4006 3751
Average 3444 4002
losefin 53 9910 11088
54 15129 15863

1 3233 4083

23 Type lll 2232 4208

Fabric 7 2735 4243
3 5309 4896
19 15096 13749

Average 7663 8304

The analysis highlighted the fact that in general, the maximum base shear
forces are higher on the transversal direction. For both direction, from typological class
Type | to typological class Type Il there can be seen an increase of the average maximum
base shear forces with 42+44%. From typological class Type Il to typological class Type
I, the average maximum base shear forces increases with another 51+55%.

For typological class Type |, the maximum base shear forces on both
longitudinal and transversal directions are presented in Figure 5.12, while the same
elements are illustrated in Figure 5.13 for typological class Type Il and in Figure 5.14 for
Type lll.

Also, a comparison between the average maximum base shear forces for each
typological class is presented in Figure 5.15.
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Figure 5.12. Maximum base shear forces for typological class Type I
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Figure 5.13. Maximum base shear forces for typological class Type II
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Figure 5.14. Maximum base shear forces for the investigated buildings from typological class

Type III
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The big differences between the maximum base shear forces of the majority of
buildings from typological class Type lll and Bldgs. 53, 54 in losefin district and 19 in
Fabric area is caused by the high difference of the area between the buildings. The
average total area of buildings with the lower base shear forces is 650+700 square
meters, while the average ground floor area for the buildings with the higher base shear
forces is 1250 +1300 square meters. When all the floors are considered, the differences
between the masonry masses is considerable. All the mentioned aspects lead to such
significant changes in the numerical analysis.

Average base
shear force [kN]

16000
14000
12000
10000
8000
6000
4000
2000
0

Type |
Type ll
W Type lll

Longitudinal direction Transversal direction
Figure 5.15. Comparison between average base shear forces for each typological class

Moreover, there were investigated also the top horizontal displacements at
serviceability and ultimate limit states, for both longitudinal and transversal directions,
as presented in Table 5.4.

Table 5.4. Top horizontal displacement values for the investigated buildings

Bld. Typological Longitudinal x-direction Transversal y-direction
no. class Serviceability Ultimate Serviceability Ultimate
limit state limit state limit state limit state
displacement | displacement | displacement | displacement
[cm] [cm] [cm] [cm]
25 0.04 0.16 0.06 0.24
10 0.04 0.12 0.18 0.79
55 0.08 0.24 0.04 0.12
51 Typel 0.16 0.44 0.04 0.20
24 0.08 0.28 0.08 0.24
25 0.14 0.62 0.08 0.34
Avg. 0.09 0.31 0.08 0.32
6 0.16 0.4 0.04 0.16
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56 0.32 1.62 0.04 0.16
29 0.16 0.44 0.20 0.92
47 0.06 0.18 0.30 0.96
13 0.04 0.12 0.04 0.16
9 0.18 0.36 0.18 0.54
43 Type Il 0.06 0.24 0.05 0.18
41 0.04 0.12 0.16 0.40
15 0.12 0.3 0.06 0.24
16 0.24 1.63 0.30 1.32
39 0.2 0.72 0.04 0.12
33 0.04 0.12 0.12 0.64

Avg. 0.14 0.52 0.13 0.48
53 0.48 1.28 0.32 1.36
54 0.92 3.45 0.78 2.12

1 0.92 4.07 0.96 2.84

23 Type lll 0.42 1.56 0.59 1.65
7 0.79 2.84 0.70 1.39
3 0.6 1.74 1.26 3.49
19 0.54 1.74 0.48 1.92

Avg. 0.67 2.38 0.73 2.11

The investigation revealed the fact that serviceability limit state usually occurs
at a top horizontal displacement of 23+33% from the ultimate horizontal displacement
for typological class Type I. For typological class Type IlI, the yielding displacement
represents 15+50% of the ultimate displacement, while for Type lll, the percentage is
in the range of 23+38%.

Also, from typological class Type | to typological class Type Il there can be seen
a 35+38% increase of the serviceability top displacement values and 33+40% of the
average ultimate displacement. From typological class Type Il to typological class Type
lll, the average serviceability displacement values increases with another 79+82%,
while the increase for the average ultimate displacement is in the range of 77+78%.

The serviceability horizontal displacements for each typological class, for both
longitudinal and transversal directions are presented in Figure 5.16, Figure 5.17 and
Figure 5.18, while the ultimate displacements are illustrated in Figure 5.20, Figure 5.21
and Figure 5.22. A comparison between the average horizontal displacement values for
each typological class is shown in Figure 5.19 and Figure 5.23.
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Figure 5.16. Serviceability top horizontal displacement for typological class Type I
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Figure 5.17. Serviceability top horizontal displacement for typological class Type II
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Figure 5.18. Serviceability top horizontal displacement for typological class Type IIL
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Figure 5.19. Comparison between the average serviceability horizontal displacement values for
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Figure 5.20. Ultimate limit state top horizontal displacement for typological class Type I
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Figure 5.21. Ultimate limit state top horizontal displacement for typological class Type II
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Figure 5.22. Ultimate limit state top horizontal displacement for typological class Type III
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Figure 5.23. Comparison between the average ultimate horizontal displacement values for
each typological class

In general, between typological classes Type | and Type I, the differences for
both base shear forces and top horizontal displacements are around 30+40%.

The biggest difference is between typological classes Type Il and Type lll, where
the increase is up to 70%. This aspect is mainly due to the high area and volume
difference between the buildings belonging to each typological class. The buildings
from typological class Type Il are much bigger, with bigger masses and heights, that is
why they aloud bigger horizontal displacements.
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5.4 Structure ductility

One of the last steps in the analysis of the investigated historical masonry

buildings is the investigation of the structure ductility of each building. At first, there
was obtained a comparison between the average bilinear force-displacement curves
for each typological class, on both directions, as illustrated in Figure 5.24 and Figure
5.25.

The average bilinear force-displacement were obtained based on the average

values of the base shear forces and average yielding and ultimate displacement values,
for each typological class.

BASE SHEAR
FORCE V [KN]
8000 a Type |
6000
Type Il
4000 P
2000 —a—Type il
0

0 025 05 075 1 125 15 175 2 225 25 275 3
TOP HORIZONTAL DISPLACEMENT A [CM]

Figure 5.24. Comparison between average bilinear force-displacement curves for each
typological class, on longitudinal OX-direction

BASE SHEAR
FORCE V [KN]
8000 a Type |
6000
Type Il
4000
2000 —&— Type ll|
0

0 025 05 075 1 125 15 175 2 225 25 275 3
TOP HORIZONTAL DISPLACEMENT A [CM]

Figure 5.25. Comparison between average bilinear force-displacement curves for each
typological class, on transversal OY-direction

There were determined the values of the ductility factor pa [247], as presented

in Table 5.5.
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Table 5.5. Ductility factor for the investigated masonry buildings, for both directions

Typ. Longitudinal direction Transversal direction

class Ultimate Yielding Ductility Ultimate Yielding Ductility

displacement | displacement factor displacement | displacement factor

Ay [cm] Ay [ecm] Max Au [cm] Ay [em] Hay

0.16 0.04 3.00 0.24 0.06 3.00

0.12 0.04 2.00 0.79 0.18 3.39

0.24 0.08 2.00 0.12 0.04 2.00

Type 0.44 0.16 1.75 0.20 0.04 4.00

| 0.28 0.08 2.50 0.24 0.08 2.00

0.62 0.14 3.43 0.34 0.08 3.25

Average 2.45 Average 2.94

0.40 0.16 1.50 0.16 0.04 3.00

1.62 0.32 4.06 0.16 0.04 3.00

0.44 0.16 1.75 0.92 0.20 3.60

0.18 0.06 2.00 0.96 0.30 2.20

0.12 0.04 2.00 0.16 0.04 3.00

0.36 0.18 1.00 0.54 0.18 2.00

Type 0.24 0.06 3.00 0.18 0.05 2.60

I 0.12 0.04 2.00 0.40 0.16 1.50

0.30 0.12 1.50 0.24 0.06 3.00

1.63 0.24 5.79 1.32 0.30 3.40

0.72 0.20 2.60 0.12 0.04 2.00

0.12 0.04 2.00 0.64 0.12 433

Average 2.43 Average 2.80

1.28 0.48 1.67 1.36 0.32 3.25

3.45 0.92 2.75 2.12 0.78 1.72

4.07 0.92 3.42 2.84 0.96 1.96

Type 1.56 0.42 2.71 1.65 0.59 1.80

n 2.84 0.79 2.59 1.39 0.70 0.98

1.74 0.60 1.90 3.49 1.26 1.77

1.74 0.54 2.22 1.92 0.48 3.00

Average 2.47 Average 2.07

The results indicate an average ductility factor in the range of 2.43+2.47 for the

longitudinal x-direction, with neglectable differences between the typological classes,
respectively 2.07+2.94 for the transversal y-direction. The lowest credible value of the
ductility factor was determined to be 1.50. There should be performed more numerical
analysis on similar buildings in Timisoara, to determine a more precise value of the
ductility factor.
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On longitudinal direction, the smallest average ductility factor is registered for
typological class Type Il, followed very closely by the typological class Type |, while Type
[l illustrates the higher average ductility factor.

On transversal direction, the lower average ductility factor is highlighted for
buildings from typological class Type lll, followed by Type Il. The highest average
ductility factor is registered for typological class Type I.

A comparison between the average ductility factors for each typological class
is illustrated in Figure 5.26 for longitudinal direction and in Figure 5.27 for transversal

0.5

direction.
0 . .

Figure 5.26. Comparison between average ductility factors for all typological classes, for
longitudinal OX-direction

Type |
H Type ll
M Type llI

Figure 5.27. Comparison between average ductility factors for all typological classes, for
transversal OY-direction
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2.5
2
1.5
1
0.5
0

In conclusion, the ductility of each typological class is similar on longitudinal
direction and different on transversal direction. Between the typological classes, the
differences are in the range of 1+2 percent for longitudinal direction, respectively in
the range of 5+30 percent for the transversal direction.
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5.5 Behavior factor

After the calculation of the displacement ductility, there were determined the
values of the behavior factor g. The values were determined following the Equation 43

[248] and are presented in Table 5.6.

q = (2u = DY? (43)

Table 5.6. Behaviour factors for the investigated unreinforced masonry buildings
Typ. Longitudinal Transversa
class direction direction

Ductility factor Behaviour factor Ductility factor Behaviour factor
Ha g Ma q

3.00 2.24 3.00 2.24

2.00 1.73 3.39 2.40

2.00 1.73 2.00 1.73

Type 1.75 1.58 4.00 2.65

| 2.50 2.00 2.00 1.73

3.43 2.42 3.25 2.35

Average 1.95 Average 2.18

1.50 141 3.00 2.24

4.06 2.67 3.00 2.24

1.75 1.58 3.60 2.49

2.00 1.73 2.20 1.84

2.00 1.73 3.00 2.24

1.00 1.00 2.00 1.73

Type 3.00 2.24 2.60 2.05

I 2.00 1.73 1.50 1.41

1.50 1.41 3.00 2.24

5.79 3.25 3.40 2.41

2.60 2.04 2.00 1.73

2.00 1.73 4.33 2.77

Average 1.88 Average 2.12

1.67 1.53 3.25 2.35

2.75 2.12 1.72 1.56

3.42 2.41 1.96 1.71

Type 2.71 2.10 1.80 1.61

n 2.59 2.04 0.98 0.99

1.90 1.67 1.77 1.59

2.22 1.86 3.00 2.24

Average 1.96 Average 1.72
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The results indicate an average behaviour factor in the range of 1.88+1.96 for
the longitudinal x-direction, with neglectable differences between the typological
classes, respectively 1.72+2.18 for the transversal y-direction. The lowest credible value
that was observed is q=1.5. There should be performed more numerical analysis on
similar buildings in Timisoara, to determine a more precise value of the behavior factor.

On longitudinal direction, the smallest average behaviour factor is registered
for typological class Type I, followed very closely by the typological class Type I, while
Type lll illustrates the higher average behaviour factor.

On transversal direction, the lower average ductility factor is highlighted for
buildings from typological class Type lll, followed by Type Il. The highest average
behaviour factor is registered for typological class Type I.

A comparison between the average behaviour factors for each typological class
is illustrated in Figure 5.28 for longitudinal direction and in Figure 5.29 for transversal
direction.

Behaviour

factor q
2.5

5 Type |

L3 EType Il
1

0.5 W Type llI
0

Figure 5.28. Comparison between average behaviour factor g for all typological classes, for
longitudinal OX-direction

Figure 5.29. Comparison between average behaviour factor q for all typological classes, for
transversal OY-direction
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Target displacement of the equivalent SDOF system

Experimental test and various analysis of researchers in the field indicate the
fact that the values of the behaviour factor for the unreinforced masonry structures
could reach values up to g=2.84, as suggested by Tomazevic. et. al. [248].

The average behaviour factors, for all three typological classes, for both
longitudinal and transversal directions are around the value of gq=2.

In conclusion, the results indicate a similar behaviour factor for all three
typological classes on longitudinal direction, with differences in the range of 1+4%. For
the transversal direction, the differences between typological classes are in the range
of 5+30%. The behaviour factor values are higher on transversal direction for
typological classes Type | and Type Il and lower for Type lIl.

5.6 Target displacement of the equivalent SDOF system

The comparison between capacity and demand of the structure [249] (Fig. 5.30)
is illustrated in Figure 5.31 for typological class Type |, in Figure 5.32 for Type II,
respectively in Figure 5.33 for Type lll. The displacement demand Sge and the
acceleration S;e are illustrated in Table 5.7 for all the investigated buildings.

%
=
T

Demand curve

Capacity curve

» d

Figure 5.30. Determination of the inelastic displacement demand for short-period structures
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Figure 5.31. Comparison between capacity and demand for buildings of typological class Type I
in Banat seismic area: a) on longitudinal OX direction; b) on transversal QY direction
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Figure 5.32. Comparison between capacity and demand for buildings of typological class Type
IT in Banat seismic area: a) on longitudinal OX direction; b) on transversal OY direction
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Figure 5.33. Comparison between capacity and demand for buildings of typological class Type
IIT in Banat seismic area: a) on longitudinal OX direction; b) on transversal OY direction
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Table 5.7. Displacement demand and acceleration for the investigated buildings

Typ. class Longitudinal Transversal
direction y-direction
Displacement Acceleration Displacement Acceleration
[cm] [ms2] [cm] [ms?2]
0.10 1.70 0.30 2.20
0.10 3.60 0.50 2.50
0.20 2.50 0.30 2.60
Type | 0.20 3.60 0.15 3.20
0.15 1.30 0.10 1.80
0.90 1.00 0.10 1.90
Average 0.28 2.28 0.24 2.36
0.90 1.10 0.90 1.60
0.80 2.10 4.60 1.80
2.10 0.80 1.00 1.70
0.90 1.20 4.00 1.00
0.40 3.30 3.70 0.80
1.80 1.50 0.80 2.40
Typell 1.00 1.40 4.00 1.10
0.60 1.90 2.10 0.90
1.70 1.50 0.90 1.10
1.00 1.80 1.00 1.30
0.80 1.80 1.10 1.60
0.60 3.60 0.30 2.60
Average 1.05 1.83 2.03 1.49
2.10 1.90 1.00 1.90
3.20 1.30 2.30 1.40
3.10 1.50 3.80 1.30
Type lll 1.60 1.90 1.20 0.90
2.50 1.30 1.40 1.40
2.30 1.50 2.20 1.10
1.60 1.90 1.70 1.50
Average 2.34 1.61 1.94 1.36

On longitudinal direction, the average displacement demands increase from
0.24 cm for typological class Type | with 70% to 1.05 cm for Type Il. Another 50%
increasement from Type Il can be seen until the 2.34 cm average displacement for
typological class Type Ill. On transversal direction, from Type | to Type Il there is an 80%
increasement and from Type |l to Type Il a 5% decrease. A comparison of the average

displacement demand for the three typological classes is illustrated in Figure 5.34.
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Figure 5.34. Comparison between the average displacements for the three typological classes:
a) on longitudinal OX direction; b) on transversal OY direction;

The analysis of the target displacement represent a first step in the process of
the assessment of Timisoara historical masonry building’s seismic response. The
procedure should be further developed through in-situ determination physical-
mechanical proprieties of the structural materials.

5.7 Fragility curves

The assessment of different damage states suffered by the investigated
buildings can be obtained through the fragility curves, for different seismic actions
[250]. Fragility curves represent a tool for estimating the damage propensity for the
investigated typological classes. In other words, it illustrate the probability for reaching
a specific damage state when a specific displacement Sq. is obtained [251].

The probability of reaching a specific damage state or limit state (LS) under a
particular measure of seismic intensity, in this case the PGA represents the fragility
function. The function is defined by those two parameters, the displacement demand
determined by the seismic intensity for each limit state and the dispersion B for each
limit state. The first parameter is obtained by performing numerical analysis based on
the design codes that indicate the most probable PGA for a specific region. The second

BUPT



Specific bearing capacity and damage distribution 215

for near-field historical masonry buildings

parameter is influenced by the uncertainties in the seismic demand and the variability
of the capacity of the investigated buildings. The method to obtain the fragility curves
is the discretised method that links the average damage up to the displacement Sqe
[251].

The average damage degree is determined by estimation, for each acceleration
step. Actually, there is made the ratio between the seismic demand and the capacity of
the structure that were determined in the previous subchapter [251].

The methodology uses damage state D1 as representation for slight damage,
D2 for moderate damage, D3 for serious damage and D4 for near collapse or even
collapse damage. Each damage state is obtained following Equation 44, as function of
yieldind and ultimate displacement (Table 5.5) from the previously obtained bilinear
curves [251], [250].

Sp1=07x4, (44)
Spz =1.5x 4,

Sp3 =0.5x (4, +4,)

Spa = 4y

For the determination of the expected performance level of the investigated
structure, there is followed Equation 45, as the mathematical expression of the fragility
curves [170].

PIDAIS] = OF% x (Ine)] (45)

Sde,Ds

Where ¢ represents the cumulative distribution function and Sgeps is
considered to be the average spectral displacement value obtained for each damage
state. B is the standard deviation of the lognormal distribution that depends on the
uncertainties of the seismic demand and is obtained based on Equation 46 [170].

B =0.45 x In(py) (46)

Where pa represents the ductility of the structure, previously defined (Table
5.5).

Following the previously expressed methodology, there were determined the
average fragility curves for the three investigated typological classes, on both
longitudinal and transversal directions, as illustrated in Figure 5.35, Figure 5.36 and
Figure 5.37.
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Figure 5.35. Average fragility curves for typological class Type I: a) for longitudinal OX-
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direction; b) for transversal OY-direction;
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Figure 5.36. Average fragility curves for typological class Type II: a) for longitudinal OX-
direction; b) for transversal OY-direction;
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Figure 5.37. Average fragility curves for typological class Type III: a) for longitudinal OX-
direction; b) for transversal OY-direction;
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For typological class Type |, on longitudinal direction the average ultimate
displacement was determined to be 0.31 cm, meaning that the changes to reach
damage state D4-D5 are under 48%, respectively 75% for damage state D3. On
transversal direction, for the average ultimate displacement 0.32 cm, there are 47%
chances of reaching damage state D4-D5 and 73% changes for D3.

For typological class Type I, the average ultimate displacement was
determined to be 0.52 cm on longitudinal direction and 0.48 cm on transversal one.
The chances of reaching damage states D4-D5 are 48%, respectively 52% on the two
directions, while for damage state D3 there are 75%, respectively 78%.

Regarding the typological class Type Ill, the chances of reaching damage states
D4-D5 are 50% for ultimate average ultimate displacement 2.38 cm on longitudinal
direction, respectively 2.11 cm on transversal direction. Damage state D3 present 77%
chanches of reaching for both directions.

In conclusion, for all the situation, the chanches of reaching near collapse or
collapse damage state are under 50%. The most expected damage state is D3,
highlighting the good correlation with the empirical and mechanical seismic
vulnerability assessment results.

5.8 Influence of the wooden framework roof on the
structural behaviour of historic masonry buildings

When the mechanical vulnerability assessment is made, there should be
considered also the influence of the wooden framework, the roof structure. In many
cases, the roof is consider not important for the seismic behaviour of the studied
building, but in the next study there will be illustrated how in reality can improve the
bearing capacity. This situation is more visible when the wooden framework of the roof
is more complex and rigid and less visible when the roof structure is very simple and
easy.

The selected building for the investigation of the impact of the timber
framework over the global seismic behaviour is located in losefin area, at the
intersection of two main boulevards, 16" December 1989 and King Carol the 1%tand is
called also Elite’s Palace. The building is very important in the memory of the local
community, as one of the most important palaces in the area, which was also the
central office of the economy fund of Timisoara’s municipality. Is built between 1886
and 1888 in Eclectic architectural style and presents a large basement, ground floor and
two levels above, being one of the tallest historical buildings in the district. At the
ground floor, there was at a moment a famous café shop and nowadays there are still
commercial spaces. In the present, the basement isn’t use and at the upper floors there
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are residential spaces. The location and the historical image of the case study building
are presented in Figure 5.38 [252].

=

= |
a) " b) I g :
Figure 5.38. Investigation of Elite’s Palace in Iosefin district: a) location into the district; b)
historical image with the building [252]

As almost all the buildings in the area, Elite’s Palace is made in brick masonry
with lime mortar. The longitudinal walls, those that are parallel with the main facades
are very massive, presenting thicknesses of 90 cm at the basement, 80 cm at the ground
floor and 70 cm at the other floors. There is also another longitudinal median massive
wall that is parallel with the main fagade and is structural also. The transversal walls
instead, are not structural, they present thicknesses of about 15 cm and they only
define the interior spaces and increase the rigidity of the building. They are also not
connected with the facade walls, leading to a high risk of developing out-of-plane
failure mechanisms. The horizontal structural elements are made of brick vaults above
the basement with a thickness of 15 cm and wooden floors. The height of the ground
floor is almost five meters, while the total height of the building is around 14 meters
until the starting point of the roof. The general conservation state is medium [252].

The palace is made from three wings that follow the street path, with a main
front length of 38 meters (Figure 5.39). Between the wings, there is contoured an
interior courtyard. The ground floor is treated as a first register, at human scale, with
bosses-like elements for a specific architectural rhythm. For the other floors, this
bosses-like elements can be seen only at the corners of the building, marking the
direction change of the facade. The roof is made in wooden framework, in a very
complex and rigid way (Figure 5.40), with a height of almost 5 meters and an opening
a bit over 14 meters [252].
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Figure 5.39. Survey of Elite’s Palace a) main fagade; b) basement plan [252]

a) |
Figure 5.40. Wooden framework details from similar building [207]

The comparison of the bearing capacity with and without the roof framework
considered was made following pushover analysis with Tremuri software [120], [122].
The investigation was made considering the in-plane failure mechanism, following
three important steps, such as appearance of the first damage, maximum shear force
and top horizontal displacement on the bilinear force-displacement curve.

The definition of the wooden framework was made in a simplified way in
Tremuri software, is illustrated in Figure 5.45. The mechanical prorpieties of the
wooden elements are described in Table 5.8.

Figure 5.41. Wooden framework conformation in Tremuri
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Table 5.8. Mechanical proprieties of the wooden elements

E G w fwm fuk ym kmod
[N/mm?] [N/mm?] [kN/m?3] [N/mm?] [N/mm?]
9500 590 4 29 20 1.30 0.60

The first considered situation was the one of the historical masonry building
without the rigid roof. The failure mechanism for the facades are illustrated in Figure
5.42 and Figure 5.43 [252]. The synthesis of the results is illustrated in Table 5.9.

Figure 5.42. In-plane failure mechanism for Elite’s Palace, for Iongltudlnal seismic dlrectlon a)
appearance of first damage; b) maximum shear force; c) top horizontal displacement; [252]

= I Iﬂlﬂlﬂlﬂl =

L
a)

Figure 5.43. In-plane failure mechanism for Elite’s Palace, for transversal; seismic direction: a)
appearance of first damage; b) maximum shear force; c) top horizontal displacement; [252]

Table 5.9. Synthesis of the pushover analysis for Elite’s Palace without roof considered

Elite’s Ay [cm] Au [ecm] Vmec Ductility | Behaviour
Palace HA factor q
without | x-direction 0.92 3.45 0.27 2.75 2.12
roof y-direction 0.78 2.12 0.37 1.72 1.56

The second situation was the one of the historical masonry building with the
rigid roof framework considered. The failure mechanism for the facades are illustrated
in Figure 5.44 and Figure 5.45 [252].

Il.:: E . . =Inl=.l
LT W

Ll.ll.l_l._l.lll._l

a)
Figure 5.44. In-plane failure mechanism for Elite’s Palace, for longitudinal seismic direction: a)
appearance of first damage; b) maximum shear force; c) top horizontal displacement; [252]
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Figure 5.45. In-plane failure mechanism for Elite’s Palace, for transversal; seismic direction: a)
appearance of first damage; b) maximum shear force; c) top horizontal displacement; [252]

The results illustrate the fact that when the roof structure is considered, there
are changes in the damage distribution pattern. The synthesis of the results is
illustrated in Table 5.10. There can be observed the fact that the presence of the
wooden framework limits the horizontal displacements, leading to lower mechanical

vulnerability indexes.

Table 5.10. Synthesis of the pushover analysis for Elite’s Palace with the roof considered

Elite’s Ay [cm] Au [cm] VMec Ductility | Behaviour
Palace Ma factor q
with roof | x-direction 0.62 291 0.21 3.69 2.52
y-direction 0.53 2.44 0.22 3.60 2.49

A comparison of the tridimensional mechanical model without and with the
roof considered is presented in Figure 5.46 [252], while the vulnerability curves for both

situations are illustrated in Figure 5.47.

Figure 5.46. Mechanical model of Elite’s Palace with damages in the limit state: a) without the
roof; b) with the roof [252]
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Figure 5.47. Vulnerability curves for Elite’s Palace, with and without roof structure considered

The results indicate a good improvement of the seismic behaviour of the
building when the masonry walls are compressed under the heavy roof framework.
There can be seen that the number of vertical structural elements affected by shear
forces is lower in the case of the roof considered. Also, the most vulnerable parts of the
buildings aren’t anymore the entire facade walls, but only the corners of the building.

Moreover, just by considering the presence of the roof, there can be noticed a
decrease of the mechanical seismic vulnerability index values with 10+15%, showing
the fact that in the case of historical masonry building with rigid heavy roof framework,
the global behaviour is different if the influence of the roof is considered (Figure 5.50).

Regarding the ductility of the structure, there can be seen that when the heavy
roof is considered, the structure’s ductility increases with 25% on longitudinal direction
and with 50% on transversal direction (Figure 5.49).

The behaviour factor increases with 15% on longitudinal direction and with 35%
on transversal direction when the wooden framework is considered (Figure 5.48).

Behaviour
factor g

M x-direction

2
H y-direction

1

0

without roof with roof
Figure 5.48. Comparison of the behaviour factor with and without considering the wooden

framework
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Figure 5.49. Comparison of the structure ductility factor with and without considering the
wooden framework
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Figure 5.50. Comparison of the mechanical vulnerability index with and without considering the
wooden framework

In conclusion, the wooden framework is not only important for its aesthetic,
formal or cultural value, but also for its structural role, increasing the bearing capacity
of the entire building under seismic forces.

5.9 Simple retrofitting solutions for historic masonry
buildings

A previous study considered some easy-to-apply innovative retrofitting
solutions that could reduce the seismic risk, highlighting that minimum intervention
could cause a considerable improvement of the bearing capacity [253], [254], [255].
There will be presented three fibre-based materials that are recommended and a
comparison of the bearing capacity without and with retrofitting for the most
representative buildings.

The second recommendation is related with possible retrofitting solutions. For
a numerical analysis, made also with Tremuri software, there were chosen three
buildings from Fabric district, all three from typological class Type lll. The buildings are
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named 3 August no. 11 Palace, Princesses Mirbach Palace and Karl Kunz Palace. Their
location is presented in Figure 5.51. Two of them present a corner position and one of
them an ending position into the aggregate. All three are dating from 19t century, were
made in brick masonry with lime, with similar characteristics with Elite’s Palace [204].

G BB B b e e S
Figure 5.51.Location of the three case study building for the effect of retrofitting solutions
[204]

The first scenario was to investigate the bearing capacity of the buildings
without any consolidation solution. The pushover analysis indicated the fact that the
most vulnerable elements are the spandrel, which are affected by bending forces,
followed by the vertical structural elements, affected by shear forces.

The consolidation solutions that were proposed are easy-to-apply and fast in
execution. The first material is made with polymeric composite fibre type ARV100 from
Kerakoll Company [256]. There were proposed two consolidation solutions with this
material: first, with the fibre-based material applied at a step of 100 centimetres (Figure
5.52a) and second, at a step of 50 centimetres (Figure 5.52b). The second material
considered is made of galvanized steel composite fibre type Geosteel G600 also from
Kerakoll Company [257]. So, the third consolidation solution is based on this new
material, applied at a step of 100 centimetres (Figure 5.52c).
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Figure 5.52. Layout of the fiber-based materials on the facades: a) first solution; b) second

solution; c) third solution

First and second consolidation methods, based on materials type ARV100,
represents the application of a bi-axial mesh obtained by resistant aramid and glass
fibre. This type of fibre-based material is designed to reinforce the masonry structure
and to increase its ductility, presenting also a high durability in an alkaline environment.
The material is presented in Figure 5.53, while its mechanical proprieties are illustrated

in Table 5.11 [256].

Table 5.11. Mechanical proprieties of fibre-based reinforcement material type ARV100 from

Kerakoll Company [256]

Material Weight of Equivalent Tensile strength | Elastic modulus
primed mesh thickness of [MPa] [GPa]
[g/m?] mesh [mm]
ARV100 (warp) 250 £ 5% 0,031 1600 80
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Figure 5.53 Fibre-based reinforcement material type ARV100 from Kerakoll Company [256]

Third consolidation method, based on materials type GeoSteel G600,
represents the application of a unidirectional sheet made of high strength galvanised
steel fibre. This type of fibre-based material is designed also to reinforce the masonry
structure and to increase its bearing capacity, being easy to manipulate. The material
is presented in Figure 5.54, while its mechanical proprieties are illustrated in Table 5.12
[257].

Table 5.12. Mechanical proprieties of fibre-based reinforcement material type GeoSteel G600
from Kerakoll Company [257]

Material Weight of Equivalent Tensile Elastic
primed mesh thickness of strength [MPa] modulus
[g/m?] mesh [mm] [GPa]
GeoSteel G600 (1 layer) 670 0,084 >3000 >190

Figure 5.54 Fibre-based reinforcement material type GeoSteel G600 from Kerakoll Company
[257]

The synthesis of the pushover analysis in all the previously presented scenario
is illustrated in Table 5.13. There can be noticed an improvement of the yielding and
ultimate displacement and also for the maximum shear force. Also, the problem of
spandrel failure due to shear forces is solved in almost all situations.
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Table 5.13. Synthesis of pushover analysis results for all scenarios

Building Consolidation method Aylecm] | Aulem] | Fmax[ecm] | Vmec

3 August no. 11 | Unconsolidated 0.70 3.22 2529 0.22
Palace ARV 100 (step 100 cm) 0.88 4.52 3392 0.19
ARV 100 (step 50 cm) 0.90 5.00 3398 0.18

GEOSTEEL G600 (step 100 cm) 0.98 7.08 4317 0.14

Princesses Unconsolidated 0.49 2.27 11467 0.22
Mirbach Palace | ARV 100 (step 100 cm) 0.59 3.72 13681 0.16
ARV 100 (step 50 cm) 0.61 3.76 14039 0.16

GEOSTEEL G600 (step 100 cm) 0.71 4.47 17473 0.15

Karl Kunz Palace | Unconsolidated 0.60 1.74 2309 0.34
ARV 100 (step 100 cm) 0.82 5.66 3495 0.14

ARV 100 (step 50 cm) 0.84 6.64 3661 0.13

GEOSTEEL G600 (step 100 cm) 0.92 6.71 4042 0.13

A comparison of the vulnerability curves was also made and is presented in
Figure 5.55 for 3 August no. 11 Palace, in Figure 5.56 for Princesses Mirbach Palace and
in Figure 5.57 for Karl Kunz Palace. The results indicate that for first consolidation
solution, there is a seismic vulnerability reduction between 3+20 percent. For the
second consolidation solution, the seismic reduction comparing with unconsolidated

building is of 4+21 percent, while for the third solution the reduction is 7+21 percent.

MEAN DAMAGE (uD)

Dsa

MACROSEISMIC INTENSITY EMS-98 (1)

12

Unconsolidated

ARV 100 (step 100
cm)

ARV 100 (step 50 om)

GEOSTEEL G600 (step
100 om)

Figure 5.55. Seismic vulnerability curves for 3 August no.11 Palace, for the building
unconsolidated and consolidated with the three solutions
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Figure 5.56. Seismic vulnerability curves for Princesses Mirbach Palace, for the building
unconsolidated and consolidated with the three solutions
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Figure 5.57. Seismic vulnerability curves for Karl Kunz Palace, for the building unconsolidated

and consolidated with the three solutions

There was investigated also the structure’s ductility pa and the behaviour
factor q for the each of the three investigated buildings, as illustrated in Table 5.14 and

Figure 5.58, Figure 5.59 and Figure 5.60.

Table 5.14. Structure’s ductility and behaviour factor for all scenarios

Building Consolidation method Ay Ay Structure Behaviour
[cm] [cm] ductility pa factor q

3 August | Unconsolidated 0.70 3.22 3.60 2.48
no. 11 ARV 100 (step 100 cm) 0.88 4.52 4.13 2.69
Palace ARV 100 (step 50 cm) 0.90 5.00 4.55 2.84
GEOSTEEL G600 (step 100 cm) | 0.98 7.08 6.22 3.38
Princesses | Unconsolidated 0.49 2.27 3.63 2.50
Mirbach | ARV 100 (step 100 cm) 0.59 3.72 5.30 3.10
Palace ARV 100 (step 50 cm) 0.61 3.76 5.16 3.05
GEOSTEEL G600 (step 100cm) | 0.71 4.47 5.29 3.09
Karl Kunz | Unconsolidated 0.60 1.74 1.90 1.67
Palace ARV 100 (step 100 cm) 0.82 5.66 5.90 3.28
ARV 100 (step 50 cm) 0.84 6.64 6.90 3.57
GEOSTEEL G600 (step 100 cm) | 0.92 6.71 6.29 3.40
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Figure 5.58. Structure ductility and behaviour factor for 3 August no.11 Palace, for the building
unconsolidated and consolidated with the three solutions
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Figure 5.59. Structure ductility and behaviour factor for Princesses Mirbach Palace, for the
building unconsolidated and consolidated with the three solutions
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Figure 5.60. Structure ductility and behaviour factor for Karl Kunz Palace, for the building
unconsolidated and consolidated with the three solutions
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There can be seen an increase of the ductility and of the behaviour factor when
the consolidation solutions are considered, for all three buildings in comparison with
the unconsolidated structure. Although, the differences between consolidation
methods are not very concludent, so further study is needed in order to determine
which solution is the best for the unreinforced masonry buildings.

In conclusion, very simple consolidation solutions can be applied on historical
masonry buildings in order to increase their bearing capacity. Of course, the subject
need further studies and detail, but it represents the first step. Fibre-based material
are appropriate for masonry structures because they increase the bearing capacity, but
don’t change the stiffness, nor the architecture of the building.

5.10 Conclusion

The following conclusion were determined:

(i) the interstorey drift range is 0.035+0.10% for typological class Type |,
0.050+0.250% for Type Il and 0.125+0.315% for typological class Type llI;

(ii) the most vulnerable elements are the lintels, affected by bending, followed
by the spandrels due to shear forces, but only at buildings from typological class Type
Il and Type lll;

(iii) in general, the maximum shear forces are higher on transversal direction;
from one typological class to another, the maximum shear forces increase with up to
50%;

(iv) the limit of the elastic domain is reached at a top horizontal displacement
of 23+33% of the ultimate horizontal displacement;

(v) the average ductility of the investigated buildings is 2.45+2.47 for
longitudinal direction and 2.07+2.94 on transversal direction;

(vi) for each typological class, the difference between the ductility on both
directions is in the range of 5+30 %;

(vii) average displacement demand is 0.24 cm for typological class type I, 1.05
cm for type Il, respectively 2.34 cm typological class type Il

(viii) for all three typological classes, the probability of reaching damage states
D4-D5 are under 50%, in accordance with the results of the empirical and numerical
seismic vulnerability assessment methodologies;

(ix) the wooden framework increase the bearing capacity of historical masonry
buildings;

(x) just by considering the presence of the roof, there can be noticed a decrease
of the mechanical seismic vulnerability index values with 10+15%;

(xi) when the heavy roof is considered, the structure’s ductility increases with
25% on longitudinal x-direction and with 50% on transversal y-direction;
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(xii) the behaviour factor increases with 15% on longitudinal x-direction and
with 35% on transversal y-direction when the wooden framework is considered;

(xiii) FRP consolidation solutions can increase also the bearing capacity of
masonry buildings without changing their stiffness nor architectural design;

(xiv) There can be seen an increase of the ductility with minimum 13% and of
the behaviour factor with minimum 7% when the consolidation solutions are
considered, for all three buildings in comparison with the unconsolidated structure;
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6 CONCLUSION

The present thesis continues the research that the late Prof. eng. Victor Gioncu
has started in the field of seismic vulnerability of the load-bearing structures more than
30 years ago. The vulnerability studies that were developed through the Prohitech
research contract, for the historical structures, have highlighted the necessity to
establish a quick and simplified seismic vulnerability assessment methodology for the
Banat seismic area, which is characterized by shallow earthquakes. The need to develop
such vulnerability assessment methodology for the historical buildings is underlined by
a large number of such structures in the area and by the low financial possibility of the
owners to perform detailed expert’s reports, so the local authorities could determine
a prioritization list for the needed rehabilitation work. This research was started back
in 2010 in the Faculty of Architecture and Urban Planning Timisoara. The base of this
research was the existing vulnerability assessment methodologies that were proposed
by recognized universities such as Federico Il University in Naples, University of Padua
and University of Genova for the area of Italy, a country with a vast number of historical
buildings and many earthquakes, a lot of them quite similar with Banat earthquakes.

In this Ph.D. thesis, the proposal of a new seismic vulnerability assessment
methodology is presented, with the primary purpose of its implementation in the
seismic risk analysis, damage and loss estimation, and risk reduction policies. The
proposed methodology has the main advantage of being a quick and easy-to-apply
procedure for assessing the seismic vulnerability of historical masonry buildings at a
territorial scale, in the near-field areas. Moreover, it offers the possibility of assessing
the possible cultural losses and to determine in a simplified way the seismic
vulnerability influenced by the cultural value.

The plus of knowledge that the research thesis brings also follows the world’s
efforts to reduce the seismic risk and the possible losses in terms of human life,
architectural and cultural values, social and economic aspects. It is also related to the
ICOMOS permanent activity for saving heritage through prevention policies. Preventing
the permanent loss of valuable and irreplaceable assets is easier and more likely to
occur than repairing and rehabilitating. The significant amount of data collection and
investigation analysis that is presented in the thesis is the result of a multidisciplinary
study that was made together with bachelor, master, and Ph.D. students, professionals
from various fields, professors, and researchers.

The proposed seismic vulnerability assessment methodology represents a
calibration between the numerical nonlinear analysis results and the real response of
buildings to past earthquakes, which represent the tremendous natural laboratory of
the Banat seismic area.
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6.1 Personal contributions

Historical masonry buildings represent a valuable part of the heritage of a city
and need to be protected through preservation and prevention strategies. The base of
any policy is the knowledge that can be improved following seismic vulnerability
assessment methodologies.

Existing methodologies need to be adapted to the particularities of each site.
The adaptation is possible based on numerical analysis and comparison with past
earthquake's effects.

Personal contributions in the field of seismic vulnerability assessment of
historical buildings are:

o The proposed methodology can be used for assessing the
seismic vulnerability of other historical masonry buildings in the central European
seismic area characterized by shallow earthquakes of medium intensity and similar
construction techniques of the buildings with the ones in the seismic Banat area. The
thesis proposes the first empirical seismic vulnerability assessment methodology
adapted for Timisoara city;

. There were investigated the existing historical masonry
building typologies in Timisoara city, and there was designed the first database in the
area;

o There were proposed seismic vulnerability curves and
expected damage states for a specific seismic scenario, indicating an excellent
correlation between proposed empirical and mechanical seismic vulnerability
methodologies. The vulnerability curves were calibrated to be in accordance with the
damage states indicated by the interstorey-drift range. Also, the results are correlated
with the real damages observed on-site on similar masonry buildings after past
earthquakes in Banat seismic region;

o There was determined for the first time the seismic
vulnerability of the masonry buildings in Timisoara city, for different building typologies
based on story number;

o There were designed the first vulnerability maps for the
historical districts of the city;
. The thesis presents the first information about the expected

damage state of historical masonry buildings for a particular seismic scenario. The
seismic vulnerability of the investigated buildings is a moderate one, compressed
between damage states D2+D3, showing the possibility of reaching significant damages
to non-structural elements and moderate damages to the structural ones. The most
vulnerable typological class is type Ill, which represents the tallest historical masonry
buildings in Timisoara city;
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. The research brings out the first losses scenario for Timisoara
city, under the conditions of the proposed seismic scenario. The first risk reduction plan
is presented;

. The results highlight the possibility of losing some
architectural-artistic elements, which are non-structural but very important for the
history of the city. In this context, there is opportune the development of the empirical
seismic vulnerability assessment methodology to consider also the influence of the
cultural value of each building. The determination of the most vulnerable buildings with
cultural value represents a valuable tool for the multidisciplinary prevention strategy
of a city, so the thesis proposes a new and simplified empirical seismic vulnerability
assessment methodology influenced by the cultural value of historic buildings. The
vulnerability curves influenced by the cultural value highlighted a slight increase in the
vulnerability for the most representative buildings in Timisoara's historic districts;

o The research brings out information about the in-plane failure
mechanism developed by the historical masonry buildings in Timisoara. The pushover
analysis was performed on a large number of buildings;

J The nonlinear analysis indicates that the average displacement
ductility of the investigated buildings is 2.40+2.50 for longitudinal direction and
2.10+2.90 on the transversal direction;

J The research confirms the results through the average
behavior factor for all three typological classes that are in the range of 1.50+2.50 for
both longitudinal and transversal directions;

J The thesis brings out the first comparison between capacity
and demand for historical buildings in Timisoara;
J The mechanical analysis results are used to design the first

fragility curves for Timisoara. The curves indicate less than 50% chanches of reaching
damage states D4-D5, in total accordance with the empirical and numerical seismic
vulnerability assessment methodologies results;

o Following the empirical and numerical results, is proposed the
first prioritization list for rehabilitation work, for the investigated historical masonry
buildings in Timisoara;

. The proposed methodology can be applied at a different scale
of investigation because the capacity curves were analyzed in such a way to reflect, on
average, the typical behavior of each typological class. That is why it is misleading to
consider that the seismic vulnerability assessment and damage and loss estimation of
a typological class is representative of the entire structural typology and to the majority
of the buildings that belong to that typological class;

. The thesis brings out information regarding the influence of
the heavy roof on the structure’s ductility, highlighting an increase in the building’s
ductility when the wooden framework is considered;
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. Following the nonlinear analysis and the observed decay level
of the historical masonry buildings in Timisoara, there is proposed a simplified
consolidation method. The proposed solution is reversible and uses FRP modern
materials that have proven to increase the bearing capacity of masonry buildings
without changing their stiffness nor architectural design. There can be seen an increase
of the ductility and of the behavior factor when the consolidation solutions are
considered, in comparison with the unconsolidated structure, for specific building
typologies with particular horizontal and vertical geometries and seismic scenario. The
analysis results can be used to propose in the future effective tools for structural
protection measures, retrofitting solutions, strengthening programs for historic
masonry buildings;

In conclusion, this research has illustrated that the personal contributions of
the thesis represent an innovative approach that promises future improvements and
research work to overcome its limitations and challenges. The obtained result can
become effective tools in the process of seismic risk reduction and risk mitigation for
historical urban centers.

6.2 Future research directions opened by the present
thesis

The future research is addressed to the development of the proposed seismic
vulnerability assessment to provide a more reliable representation of the historic
masonry aggregates and not only of individual structural units, as follows:

i) future research direction in the field of seismic vulnerability assessment of
masonry buildings in Banat seismic area

ii) future research direction in the field of seismic vulnerability assessment of
masonry aggregates

iii) future research direction in the field of out-of-plane failure mechanism for
historic masonry buildings

iv) future research direction in the field of application of the mechanical model
to a wider range of masonry structures

vi) future research in the field of the ductility and behavior factor of different
structural typologies of masonry, for various seismic scenarios

vii) future research in the field of fragility curves for historical masonry
buildings and aggregates and further expected damage distribution

viii) future research in the field of the influence of wooden framework on the
bearing capacity of masonry structures

ix) future research in the field of complex urban seismic risk reduction studies

x) future research un the field of seismic scenarios for various epicentral
distances and focal depths for Timisoara city and other towns in Banat seismic area

BUPT



Published papers

6.3 Published papers

Articles in ISl journals with impact factor: 2, cited in 9 papers

1. M. Mosoarca, |. Onescu, E. Onescu, B. Azap, N. Chieffo, M. Szitar-
Sirbu., ”Seismic vulnerability assessment for the historical areas of the Timisoara city,
Romania”, Engineering Failure Analysis (Impact factor 2.897 on 13.07.2020), Vol. 101,
pp. 86-112, 2019, W0S:000464960500007, cited by:

i) S. Garcia-Ayllon, A. Tomas, J. Luis Rodenas, The spatial perspective in post-
earthquake evaluation to improve mitigation strategies: Geostatistical analysis of the
seismic damage applied to a real case study, APPLIED SCIENCES-BASEL (Impact factor
2.217 on 13.03.2020), volume 9, issue 15, article number 3182, 2019

ii) Wang P., Qiao W., Wang Y., Cao S., Zhang Y., Urban drought vulnerability
assessment—A framework to integrate socio-economic, physical, and policy index in a
vulnerability contribution analysis, Sustainable Cities and Society (Impact factor 4.624
on 13.03.2020), volume 54, article ID: 102004, 2020

iii) Kassem M.M., Nazri F.M., Farsangi E.N., The efficiency of an improved
seismic vulnerability index under strong ground motions, STRUCTURES (Impact factor
1.646 on 13.03.2020), volume 23, pp 366-382

iv) S. Liu, J. Ge, W. Li, & M. Bai, Historic environmental vulnerability evaluation
of traditional villages under geological hazards and influencing factors of adaptive
capacity: a district-level analysis of Lishui, China, Sustainability (Impact factor 2.592 on
13.03.2020), volume 12, issue 6, article number 2223, 2020

v) Brando G., Pagliaroli A., Cocco G., & Buccio. F., Site effects and damage
scenarios: The case study of two historic centers following the 2016 Central Italy
earthquake, Engineering Geology (Impact factor 3.909 on 13.03.2020), 2020

vi) M.M Kassem, F.M. Nazri, E.N. Farsangi, The seismic vulnerability
assessment methodologies: A state-of-the-art review, Ain Shams Engineering Journal
(Impact factor 3.091 on 13.03.2020), 2020

vi) N. Chieffo, A. Formisano, Induced seismic-site effects on the vulnerability
assessment of a historical centre in the Molise region of Italy: analysis method and real
behavior calibration based on 2002 earthquake, Geosciences (ISl indexed), volume 10,
issue 1, article number 21, 2020

vii) G. Chiumiento, A. Formisano, Simplified and refined analyses for seismic
investigation of historical masonry clusters: Comparison of results and influence of the
structural units position, Front. Built Environ., 2019

viii) Biglari M., Formisano A., Damage Probability Matrices and Empirical
Fragility Curves From Damage Data on Masonry Buildings After Sarpol-e-zahab and
Bam Earthquakes of Iran Front, Built Environ., 2020

ix) Keller A.l., Parisi M.A., Tsakanika E., Mosoarca M., Influence of historic roof
structures on the seismic behaviour of masonry structures, Proceedings of the
Institution of Civil Engineering — Structures and Buildings, ISSN 0965-0911, 2019

BUPT


https://www.sciencedirect.com/science/article/pii/S2210670719335450
https://www.sciencedirect.com/science/article/pii/S2210670719335450
https://www.sciencedirect.com/science/article/pii/S2210670719335450
https://www.sciencedirect.com/science/article/pii/S2352012419301870
https://www.sciencedirect.com/science/article/pii/S2352012419301870
https://www.researchgate.net/profile/Antonio_Formisano/publication/334172679_Simplified_and_Refined_Analyses_for_Seismic_Investigation_of_Historical_Masonry_Clusters_Comparison_of_Results_and_Influence_of_the_Structural_Units_Position/links/5d1f05db92851cf44066253f/Simplified-and-Refined-Analyses-for-Seismic-Investigation-of-Historical-Masonry-Clusters-Comparison-of-Results-and-Influence-of-the-Structural-Units-Position.pdf
https://www.researchgate.net/profile/Antonio_Formisano/publication/334172679_Simplified_and_Refined_Analyses_for_Seismic_Investigation_of_Historical_Masonry_Clusters_Comparison_of_Results_and_Influence_of_the_Structural_Units_Position/links/5d1f05db92851cf44066253f/Simplified-and-Refined-Analyses-for-Seismic-Investigation-of-Historical-Masonry-Clusters-Comparison-of-Results-and-Influence-of-the-Structural-Units-Position.pdf
https://www.researchgate.net/profile/Antonio_Formisano/publication/334172679_Simplified_and_Refined_Analyses_for_Seismic_Investigation_of_Historical_Masonry_Clusters_Comparison_of_Results_and_Influence_of_the_Structural_Units_Position/links/5d1f05db92851cf44066253f/Simplified-and-Refined-Analyses-for-Seismic-Investigation-of-Historical-Masonry-Clusters-Comparison-of-Results-and-Influence-of-the-Structural-Units-Position.pdf
https://www.researchgate.net/profile/Mahnoosh_Biglari/publication/339353984_Damage_Probability_Matrices_and_Empirical_Fragility_Curves_From_Damage_Data_on_Masonry_Buildings_After_Sarpol-e-zahab_and_Bam_Earthquakes_of_Iran/links/5e4d2de592851c7f7f459942/Damage-Probability-Matrices-and-Empirical-Fragility-Curves-From-Damage-Data-on-Masonry-Buildings-After-Sarpol-e-zahab-and-Bam-Earthquakes-of-Iran.pdf
https://www.researchgate.net/profile/Mahnoosh_Biglari/publication/339353984_Damage_Probability_Matrices_and_Empirical_Fragility_Curves_From_Damage_Data_on_Masonry_Buildings_After_Sarpol-e-zahab_and_Bam_Earthquakes_of_Iran/links/5e4d2de592851c7f7f459942/Damage-Probability-Matrices-and-Empirical-Fragility-Curves-From-Damage-Data-on-Masonry-Buildings-After-Sarpol-e-zahab-and-Bam-Earthquakes-of-Iran.pdf
https://www.researchgate.net/profile/Mahnoosh_Biglari/publication/339353984_Damage_Probability_Matrices_and_Empirical_Fragility_Curves_From_Damage_Data_on_Masonry_Buildings_After_Sarpol-e-zahab_and_Bam_Earthquakes_of_Iran/links/5e4d2de592851c7f7f459942/Damage-Probability-Matrices-and-Empirical-Fragility-Curves-From-Damage-Data-on-Masonry-Buildings-After-Sarpol-e-zahab-and-Bam-Earthquakes-of-Iran.pdf
https://www.icevirtuallibrary.com/doi/abs/10.1680/jstbu.19.00098
https://www.icevirtuallibrary.com/doi/abs/10.1680/jstbu.19.00098

CONCLUSION 239

2. Mosoarca M., Onescu |., Onescu E., Anastasiadis A., "Seismic vulnerability
assessment methodology for historical masonry buildings in the near-field areas”,
Engineering Failure Analysis (Impact factor 2.897 on 13.07.2020), Vol. 115, article ID:
104662,[181 2020, in indexation process

Articles in ISI Proceedings: 12, cited in 15 papers

1. Apostol |, Mosoarca M., Stoian V., “Modern Consolidation Solutions for
Buildings with Historical Value. Part I: Reinforced Concrete Structures, Proceedings of
16th National Technical-Scientific Conference on Modern Technologies for the 3rd
Millennium, Oradea, Romania, pp 111-116, 2017, WOS: 000413420300019, cited by:

i) Andreescu |, Mosoarca M., Dinu D.R., Reshaping the Villa-Complex
intervention in a 1930’s structure, Structural Analysis of Historical Constructions, ed.

Springer, RILEM Bookseries, vol. 18, pp. 2314-2322, 2019

2. Mosoarca M., Apostol I., Stoian V., "Modern Consolidation Solutions for
Buildings with Historical Value. Part Il: Masonry Structures”, Proceedings of 16th
National Technical-Scientific Conference on Modern Technologies for the 3rd
Millennium, Oradea, Romania, pp 209-214, 2017, W0S:000413420300037, cited by:

i) Mosoarca M., Stoian V., Florea M., Structural balance of historical

aggregates, Structural Analysis of Historical Constructions, ed. Springer, RILEM
Bookseries, vol. 18, pp. 2448-2456, 2019

3. Azap B., Apostol I., Mosoarca M., Chieffo N., Formisano A., ”Seismic
vulnerability scenarios for historical areas of Timisoara”, Proceedings of 17th National
Technical-Scientific Conference on Modern Technologies for the 3rd Millennium, Oradea,
Romania, pp 149-154, 2019, W0S:000491484600026, cited by:

i) Chieffo N., Formisano A., Comparative seismic assessment methods for

masonry building aggregates: a case study, Front. Built Environ., 2019

4. Apostol |., Mosoarca M., Chieffo N., Keller A., Bocan D., Bocan C., Bradeanu
R., ”Solutions for improving seismic vulnerability of historic masonry buildings”,
Proceedings of 17th National Technical-Scientific Conference on Modern Technologies
for the 3rd Millennium, Oradea, Romania, pp 131-136, 2018, W0S:000491484600023

5. Bocan D., Keller A., Apostol |.,, Mosoarca M., Bradean R., “The impact of
insulating plaster on the energy performance of historical buildings”, Proceedings of
17th National Technical-Scientific Conference on Modern Technologies for the 3rd
Millennium, Oradea, Romania, pp 179-184, 2018, W0S:000491484600031

BUPT



Published papers

6. N. Chieffo, M. Mosoarca, A. Formisano, |. Apostol, “Seismic vulnerability

assessment and loss estimation of an urban district of Timisoara”, IOP Conference Series:

Materials Science and Engineering, Vol. 471, Session 9, 2019, W0S:000465811805085,
cited by:

i) Grillanda N., Valente M., Milani G., Chiozzi A., Tralli A., Advanced numerical
strategies for seismic assessment of historical masonry aggregates, Engineering
Structures (Impact factor 3.084 on 13.03.2020), volume 212, article ID 110441, 2020

ii) Brando G., Cocco G., Mazzanti C. et.al., Structural survey and empirical
seismic vulnerability assessment of dwellings in the historical centre of Cusco, Peru,
International Journal of Architectural Heritage (Impact factor 1.440 on 13.03.2020),
2019

iii) N. Chieffo, A. Formisano, T.M. Ferreira, Damage scenario-based approach
and retrofitting strategies for seismic risk mitigation: an application to the historical
Centre of Sant’Antimo (ltaly), European Journal of Environmental and Civil Engineering
(Impact factor 1.873 on 13.03.2020), 2019

iv) G. Chiumiento, A. Formisano, Simplified and refined analyses for seismic
investigation of historical masonry clusters: Comparison of results and influence of the
structural units position, Front. Built Environ., 2019

v) Spacone E., Brando G., Peruch M., Mazzanti C., Sovero S.K., Tarque N., An
extensive survey of the historic center of Cusco for its seismic vulnerbaility assessment:
an interdisciplinary approach, Structural Analysis of historical constructions, DOI:
10.1007/978-3-319-99441-3_135, 2019

vi) Biglari M., Formisano A., Damage Probability Matrices and Empirical
Fragility Curves From Damage Data on Masonry Buildings After Sarpol-e-zahab and
Bam Earthquakes of Iran Front, Built Environ., 2020

vii) H. Taibi, M.A. Youcef, M. Khellafi, Seismic vulnerability assessment using
the macroseismic method proposed in the framework of Risk-UE project based on the
recommendations of the Algerian seismic code RPA99/Version 2003, Asian Journal of
Civil Engineering, volume 21, pp 59-66, 2020

viii) Chieffo N., Formisano A., Ferreira T.M., Parametric Estimation of Seismic
Impact Scenarios and Expected Losses at Urban Scale, 2018

ix) Chieffo N., Formisano A., Mosoarca M., The Impact of local hazard effects
on the vulnerability assessment of an urban area in Timisoara, Journal of Architecture,
Urbanism and Heritage, volume 2, 2019

x) Chieffo N., Formisano A., Comparative seismic assessment methods for
masonry building aggregates: a case study, Frontiers in Built Environment, 2019

xi) M.R. Delavar, M. Sadrykia, Assessment of Enhanced Dempster-Shafer
Theory for Uncertainty Modeling in a GIS-Based Seismic Vulnerability Assessment
Model, Case Study Tabriz City, ISPRS International Journal of Geo-Information, volume
9, issue 4, article number 195, 2020

7. Onescu l., Mosoarca M., Azap B., Onescu E., “Seismic losses scenario for
cultural promenade in Timisoara Capital of Culture 2021, Romania”, IOP Conference

BUPT


https://www.researchgate.net/profile/Antonio_Formisano/publication/334172679_Simplified_and_Refined_Analyses_for_Seismic_Investigation_of_Historical_Masonry_Clusters_Comparison_of_Results_and_Influence_of_the_Structural_Units_Position/links/5d1f05db92851cf44066253f/Simplified-and-Refined-Analyses-for-Seismic-Investigation-of-Historical-Masonry-Clusters-Comparison-of-Results-and-Influence-of-the-Structural-Units-Position.pdf
https://www.researchgate.net/profile/Antonio_Formisano/publication/334172679_Simplified_and_Refined_Analyses_for_Seismic_Investigation_of_Historical_Masonry_Clusters_Comparison_of_Results_and_Influence_of_the_Structural_Units_Position/links/5d1f05db92851cf44066253f/Simplified-and-Refined-Analyses-for-Seismic-Investigation-of-Historical-Masonry-Clusters-Comparison-of-Results-and-Influence-of-the-Structural-Units-Position.pdf
https://www.researchgate.net/profile/Antonio_Formisano/publication/334172679_Simplified_and_Refined_Analyses_for_Seismic_Investigation_of_Historical_Masonry_Clusters_Comparison_of_Results_and_Influence_of_the_Structural_Units_Position/links/5d1f05db92851cf44066253f/Simplified-and-Refined-Analyses-for-Seismic-Investigation-of-Historical-Masonry-Clusters-Comparison-of-Results-and-Influence-of-the-Structural-Units-Position.pdf
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1007%2F978-3-319-99441-3_135?_sg%5B0%5D=kcEw6lI8401m7sdMstr3V8mn6PswlI1GFfwX2ND0pm3i-8ucKZfb246DSBcjO2TgpAEHz4LJnWak6Ft5UbWQyJLA8g.E4LCo9HCIvAV0orJ01FEj4TttRmmEFFxcrnHurmpfOEPk6nv7r1W5x6qI5ToQfBSHSog8YQ_R0Naf20qrHtJLA
https://www.researchgate.net/profile/Mahnoosh_Biglari/publication/339353984_Damage_Probability_Matrices_and_Empirical_Fragility_Curves_From_Damage_Data_on_Masonry_Buildings_After_Sarpol-e-zahab_and_Bam_Earthquakes_of_Iran/links/5e4d2de592851c7f7f459942/Damage-Probability-Matrices-and-Empirical-Fragility-Curves-From-Damage-Data-on-Masonry-Buildings-After-Sarpol-e-zahab-and-Bam-Earthquakes-of-Iran.pdf
https://www.researchgate.net/profile/Mahnoosh_Biglari/publication/339353984_Damage_Probability_Matrices_and_Empirical_Fragility_Curves_From_Damage_Data_on_Masonry_Buildings_After_Sarpol-e-zahab_and_Bam_Earthquakes_of_Iran/links/5e4d2de592851c7f7f459942/Damage-Probability-Matrices-and-Empirical-Fragility-Curves-From-Damage-Data-on-Masonry-Buildings-After-Sarpol-e-zahab-and-Bam-Earthquakes-of-Iran.pdf
https://www.researchgate.net/profile/Mahnoosh_Biglari/publication/339353984_Damage_Probability_Matrices_and_Empirical_Fragility_Curves_From_Damage_Data_on_Masonry_Buildings_After_Sarpol-e-zahab_and_Bam_Earthquakes_of_Iran/links/5e4d2de592851c7f7f459942/Damage-Probability-Matrices-and-Empirical-Fragility-Curves-From-Damage-Data-on-Masonry-Buildings-After-Sarpol-e-zahab-and-Bam-Earthquakes-of-Iran.pdf

CONCLUSION 241

Series: Materials Science and Engineering, Vol. 471, Session 9, 2019,
W0S:000465811805056, cited by:

i) N. Chieffo, A. Formisano, Induced seismic-site effects on the vulnerability
assessment of a historical centre in the Molise region of Italy: Analysis method and real
behavior calibration based on 2002 earthquake, Geosciences (ISl indexed), volume 10,
issue 1, article number 21, 2020

8. Bocan D., Keller A., Bocan C., Apostol I., Mosoarca M., ”Potential results of
using thermal rehabilitation techniques on a city block of Timisoara and their structural
strengthening opportunities”, IOP Conference Series: Materials Science and
Engineering, Vol. 471, Session 9, 2019, W0S5:000465811802088, cited by:

i) Bocan D., Bocan C., Keller A.l, Energy efficiency study applied on a
monumental building, 4th International Conference on Structure and Architecture (ISI
indexed), Lisabona, Portugalia, 2020, in indexation process

9. Onescu |., Onescu E., Mosoarca M., "Multi-criterial vulnerability assessment
for Timisoara city, Romania”, Proceedings of the 4th International Conference on
Structure and Architecture, Lisabona, Portugalia, 2020, in indexation process

10. Onescu E., Onescu |., Mosoarca M., “Seismic vulnerability assessment of
historical group of buildings in Timisoara city”, Proceedings of 18" National Technical-
Scientific Conference on Modern Technologies for the 3rd Millennium, Oradea, Romania,
2020, in indexation process

11. Onescu E., Onescu I., Mosoarca M., “The impact of timber roof framework
over historical masonry structures”, IOP Conference Series: Materials Science and
Engineering, 2020, in indexation process

12. Onescu l., Onescu E., Mosoarca M., "The impact of the cultural value to the
seismic vulnerability of a historical building”, IOP Conference Series: Materials Science
and Engineering, 2020, in indexation process

Articles in SCOPUS journals: 2, cited in 9 papers

1. Narita A., Gurza V., Oprita R., Keller A., Apostol I., Mosoarca M., Bocan
C., "New vulnerabilities of historic urban centers and archeological sites. Extreme
Loads”, Pollack Periodica, pp 15-26, An International Journal for Engineering and
Informational Sciences, 2016, ISSN 1788-1994, DOI: 10.1556/606.2016.11.3.3, cited by:

BUPT



Published papers

i) Quagliarini E., Lucesoli M., Bernardini G., Rapid tools for assessing building
heritage’s seismic vulnerability: a preliminary reliability analysis, Journal of Cultural
Heritage (Impact factor 1.955 on 13.03.2020), volume 39, pp 130-139, 2019

ii) Sabareanu E., Assessment and rehabilitation issues concerning existing 70’s
structural stock, IOP Conference Series: Materials Science and Engineering (ISl indexed),
Vol. 209, 2017

iii) Mosoarca M., Stoian V., Florea M. Niculescu M., Structural balance of
historical aggregates, Structural Analysis of Historical Constructions, ed. Springer,
RILEM bookseries, volume 18, pp 2448-2456, ISSN: 22110844, 2019

2. Apostol |, Mosoarca M., Chieffo N., Onescu E., "Seismic vulnerability
scenarios for Timisoara, Romania”, Structural Analysis of Historical Constructions, ed.
Springer, RILEM Bookseries, vol. 18, pp. 1191-1200, 2019, ISBN: 978-3-319-99440-6,
cited by:

i) Mosoarca M., Keller A.l., Bocan C., Failure analysis of church towers and roof
structures due to high wind velocities, Engineering Failure Analysis (Impact factor

2.203 on 13.03.2020), Vol. 100, pp. 76-87, 2019

ii) N. Chieffo, A. Formisano, Induced seismic-site effects on the vulnerability
assessment of a historical centre in the Molise region of Italy: Analysis method and real

behavior calibration based on 2002 earthquake, Geosciences (ISl indexed), volume 10,

issue 1, article number 21, 2020

iii) Bocan D., Bocan C., Keller A.l, Possibilities of using fiber reinforced mortar
and textile reinforced mortar for strengthening masonry columns in rehabilitation
projects, Structural Analysis of Historical Constructions, ed. Springer, RILEM Bookseries,

vol. 18, pp. 1651-1660, 2019

iv) Keller A.1., Parisi M.A., Tsakanika E., Mosoarca M., Influence of historic roof
structures on the seismic behaviour of masonry structures, Proceedings of the

Institution of Civil Engineering — Structures and Buildings, ISSN 0965-0911, 2019

v) Mosoarca M., Stoian V., Florea M., Structural balance of historical
aggregates, Structural Analysis of Historical Constructions, ed. Springer, RILEM

Bookseries, vol. 18, pp. 2448-2456, 2019

vi) Chieffo N., Formisano A., Mosoarca M., The impact of local hazard effects
on the vulnerability assessment of an urban area in Timisoara, Journal of Architecture,

Urbanism and Heritage, Vol. 2, Politehnica Publishing House, 2019, ISSN: 1224-6024

Articles in SCOPUS Proceedings: 2, cited in 8 papers

1. Apostol ., Bradeanu R., Mosoarca M., ”Case study of consolidation methods
with fiber-based composite materials in Romania”, Key Engineering Materials, Volume
747, pp 414-419, Proceedings of International Conference on Mechanics of Masonry
Structures Strengthened with Composites Materials, Bologna, Italy, 2017

BUPT


https://www.icevirtuallibrary.com/doi/abs/10.1680/jstbu.19.00098
https://www.icevirtuallibrary.com/doi/abs/10.1680/jstbu.19.00098
https://www.scopus.com/sourceid/12378?origin=recordpage

CONCLUSION 243

2. Mosoarca M., Apostol I., Keller A., Formisano A., ”“Consolidation methods of
Romanian historical building with composite materials”, Key Engineering Materials,
Volume 747, pp 406-413, Proceedings of International Conference on Mechanics of
Masonry Structures Strengthened with Composites Materials, Bologna, Italy, 2017,
cited by:

i) Scacco J., Ghiassi B., Milani G., Lourenco P.B., A fast modeling approach for
numerical analysis of unreinforced and FRCM reinforced masonry walls under out-of-

plane loading, Composites Part B: Engineering (Impact factor 6.864 on 13.03.2020),

volume 180, 2020

ii) A. Formisano, G. Vaiano, F. Fabbrocino, G. Milani, Seismic vulnerability of

Italian masonry churces: The case of the Nativity of Blessed Virgin Mary in Stellata of

Bondeno, Journal of Building Engineering (Impact factor 2.378 on 13.03.2020), volume

20, pp 179-200, 2018

iii) G. Di Lorenzo, A. Formisano, L. Krstevska, R. Landolfo, Ambient vibration
test and numerical investigation on the St. Giuliano church in Poggio Picenze (L'Aquila,

Italy), Journal of Civil Structural Health Monitoring (ISl indexed), volume 9, pp 477-490,

2019

iv) A. Formisano, G. Vaiano, F. Fabbrocino, Seismic and energetic interventions
on a typical South Italy residential building: cost analysis and tax detraction, Front. Built

Environ., 2019

v) Formisano A., Vaiano G., Fabbrocino F., A seismic-energetic-economic
combined procedure for retrofitting residential buildings: A case study in the Province

of Avellino (ltaly), AIP Conference Proceedings 2116, 2019

vi) A. Formisano, G. Milani, Seismic vulnerability analysis and retrofitting of
the SS. Rosario church bell tower in Finale Emilia (Modena, Italy), Front. Built Environ.,

2019

vii) Fabbrocino F., Formisano A., Grande E., Milani G., Bond mechanism of

FRPs externally applied to curved masonry structures: experimental outcomes and

numerical modeling, Key Engineering Materials, volume 817

viii) Mosoarca M., Stoian V., Florea M., Structural balance of historical
aggregates, Structural Analysis of Historical Constructions, ed. Springer, RILEM

Bookseries, vol. 18, pp. 2448-2456, 2019

Articles in other international Proceedings: 3, cited in 1 paper

1. Apostol I., Keller A.,, Mosoarca M., “Climate Change Risk Assessment
Methodology for Historic Urban Centers”, International Journal of Sustainable
Agricultural Management and Informatics, ISSN print: 2054-5819

BUPT


https://www.scopus.com/sourceid/12378?origin=recordpage

Published papers

2. Chieffo N., Apostol I., Keller A., Mosoarca M., Marzo A., ”Global behavior of
historical masonry structures and timber roof framework”, Proceedings of the 3™
International Conference on protection of historical constructions, Lisabona, Portugalia,
cited by:

i) Mosoarca M., Keller A.l., A complex assessment methodology and
procedure for historic roof structures, International Journal of Architectural heritage

(Impact factor 1.440 on 13.03.2020), Vol. 12, Issue 4, pp. 578-898, 2018

3. Apostol I., Mosoarca M., Onescu E., “Seismic vulnerability assessment for
historical building as isolate/in aggregate for Timisoara city, Romania”, Journal of
Architecture, Urbanism and Heritage, Vol. 2, Politehnica Publishing House, 2018, ISSN:
1224-6024

Attended conferences: 9

1. International Conference on Green Development, Infrastructure and
Technology GREDIT, 31 March-01 April 2016, Skopje, Macedonia

2. 16™ National Technical-Scientific Conference on Modern Technologies for
the 3rd Millennium, 23-24 March 2017, Oradea, Romania

3. International Conference on Mechanics of Masonry Structures Strengthened
with Composites Materials, MuRiCo5, 28-30 June 2017, Bologna, Italy

4. 17" National Technical-Scientific Conference on Modern Technologies for
the 3rd Millennium, 22-23 march 2018, Oradea, Romania

5. 1% International Conference on Heritage and Sustainable Innovation
CoHeSION, 15-17 November 2018, Timisoara, Romania

6. World Multidisciplinary Civil Engineering-Architecture-Urban Planning
Symposium, 18-22 june 2018, Prague, Czech Republic

7. 8" International Conference on Engineering Failure Analysis ICEFA, 8-11 July
2018, Budapest, Hungary

8. World Multidisciplinary Civil Engineering-Architecture-Urban Planning
Symposium, 17-21 June 2019, Prague, Czech Republic

9. 4™ International Conference on Structure and Architecture ICSA, 24-26 July
2019, Lisbon, Portugal

Rewards received: 1
1. Best poster award, 8 International Conference on Engineering Failure
Analysis ICEFA, 8-11 July 2018, Budapest, Hungary

Citations: 42, from which:
i) 13 in ISl journals with Impact Factor

BUPT



CONCLUSION 245

ii) 6 in ISl indexed papers

H-index:

i) 4 in Google Scholar
ii) 3 in Scopus

iii) 2 in Web of Science

BUPT



APPENDIX A

BUPT



Appendix A247

Eld. M 1 CISTRICT: IDSEFIN
CLASS
* CRITERIA o, ELEMEMT C O WEIGHT | WaLUE
1] Organization of wertical structures 0 t5) 20 45 5
2| Mature of vertical structures 0 5 26 45 E.25)
3| Location of the building and type of foundation 0 5 26 45 18.75
4| Diistribution of plan resisting element=s 0 5 25 45 7.5
5| FRiegularity in plan 0 5 25 45 0l
| Fiegularity in elewation 0 5 25 45 5
7| Tupe of Floors 0 5 15 45 0l
2| Roofing i] 15 25 45 3375
9| Dietails 1] 1] 26 15 I
10 Phwsizal conditions 0 1] 20 15 0
1| Presence of adjacent buildings with different height -20 0 15 15 15
12| Position of the buildings in the aggregate -5 -20 -15 0 -22.5
13| Presence and number of staggered loors i} 15 26 45 12.5
Effect of either structural or typological
14| heterogeneity among adjacent structural unit -15 -0 0 45 0l
Fercentage difference of opening area among
15| adjacent Fagade -20 1] 25 45 1]
Iy sTRUCT 10 TE.25
| sTRUCT 43 11.25
16| Fiepresentative architectural style for the area 0 10 15 25 375
17| Age, importance of the build époque 0 10 15 25 12
18| Criginal woodworkdjoinery 0 10 15 25 10
19 Criginal stuceo, brick, Hoors or ceilings 0 10 15 25 10
20| Qriginal statues or bass-reliefs 0 10 15 25 0
21| Qriginal gabledfrontan 1} 10 15 250 10
22| Original baleonies and railings i} 10 15 258 0
23| Original mosaics or stone work i} 10 15 258 0l
24| Original paintings or frescoes 1} 10 15 258 0l
15t ARCHITECTURAL 20| Conserdation state of artistic assets -5 10 15 25 10
ARTISTIC 26| Authenticity! ariginality [global, elements] 1} 10 15 25 10
Official monument [national, regional, local,
27| protected area) status 0 10 15 25 15
28| Particular construction techniquesimaterials 0 10 15 25 0 0l
29| Conservation state of original materials -5 10 15 25 0 5
30| Representative historical events 0 10 15 25 0 0l
H| Archaeological site 0 10 15 25 0l
32| Fepresentatived ariginal wooden framewark 0 10 15 25 0l
33 Past restaration wark, -5 10 15 25 10
I\'ﬁRCH-RRT. 1395
34| Importance in contouring the street profile -5 10 15 256 15
36| Importance in contouring the urban silhouette -5 10 15 256 15
. 36| Annexes, relation with the urban pattern 0 10 15 25 0l
10 URSAEIE 37| Location [central area, towristic area) 0 10 15 25 375
38| Representativedparticular shape of the roof 0 10 15 25 0
lv uRBaH. EV.G
28] Publicisocial functions 0 10 15 25 0
40] Importance For the local community memoarny -5 10 15 25 -
8% | SOCIAL ECOMOMIC 41| Economic value ] 10 15 25 15
42| Cultural functions 1} 10 15 25 0
|y sz ECoH. 10
[ 10605

Fata ‘P)Tj?'
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Eld. Mo 2

CIZTRICT: IDSEFIN

* CRITERIA fa. ELEMENT I:L.-!\gs O WEIGHT | WALUE
1] Organization of wertical structures 0 5 20 45 20
2| Mature of wertical structures 0 b 25 45 125
3| Liozation of the building and type of Foundation 0 5 28 45 15.75)
4| Distribution of plan resisting elements 0 b ] 45 il
5| Riegularity in plan 0 5 28 45 0
| Rieqularity in elevation 0 b ] 45 A
7| Tupe of Hoors 0 [} 15 45 3.75)
8| Rioofing 0 15 25 45 15.75
3] Dietails 0 0 20 15 0l
10| Physical conditions 0 b ] 45 45
11| Presence of adjiacent buildings with different height -20 0 15 15 0
12| Position of the buildings in the aggregate -45 -2h -15 0 -3rh
13| Presence and number of staggered Hoors 0 15 28 15 0
Effect of either structural or typological
14| heterogeneity among adjacent structural unit -15 -0 1] 15 -12]
Percentage difference of opening area among
16 adjacent Fagade -20) 0 25 45 25
| sTRUCT 10 120
lvsTRUCT 45 5E.5)
16| Representative architectural style for the area 0 10 15 20 arh
17| Age, importance of the build époque 0 0 15 25 12
15| Original woodwork{joinery 0 0 15 25 10
19| Qriginal stuceo, brick, floors or ceilings 0 0 15 25 10
20 Original statues or bass-reliefs 0 10 15 25 0l
21| Qriginal gabledfrontan 0 0 15 25 10
22| Original balzonies and railings 0 0 15 25 10
23] Qriginal mosaics or stone work, 0 0 15 25 0
24| Original paintings or frescoes 0 10 15 25 0l
15 ARCHITECTURAL 20 l:onserl._'altion s_ta_te n?F artistic assets B 0 15 20 0
ARTISTIC 26| Authenticity! originality (global, elements) 0 0 15 25 10
Oiffizial monument [national, regional, local,
27| protected area) status 0 0 15 25 15
28| Particular constroction techniguesimaterials 0 0 15 25 | 0
24| Conservation state of original materials -h jl1] 15 25 | A
30| Representative historical events 0 0 15 25 | 0
| Archaeclogical site 0 10 15 25 0l
32| Representatived original wooden framework, 0 0 15 25 10
23| Past restoration work. -5 10 15 25 10
Iy aRcH-ART. 1495
34| Importance incontouring the street profile -5 0 15 25 22.5)
25| Importance in contouring the urban silhouette -h 0 15 25 225
. 36| Anneges, relation with the urban pattern 0 0 15 25 0
10 UREERETE 37| Location [central area, bouristic areal 0 0 15 25 375
38| Representativedparticular shape of the roof 0 10 15 25 0
| ukEaH. g2.5)
29[ Publicdzocial functions 0 0 15 20 15
40] Importance for the local community memony -5 0 15 25 -5i
A | S0OCIaL ECOMOMIC 4| Economic valus 0 0 15 20 228
42| Cultural functions 0 10 15 25 0
|v50c.£caH. 325
Iy cuut EERE
Z
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.
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Eld. B 2 OISTRICT: IDSEFIN
CLASS
% CRITERIA [ [=8 ELEMEMT ) 1] WEIGHT | WALUE
1] Organization of vertical structures 0 t5) 20 45 5
2| Mature of vertical structures 0 5 25 45 E.25)
3| Location of the building and type of foundation 0 5 25 45 1575
4| Distribution of plan resisting elements 0 5 25 45 375
5| FRegularity in plan 0 t5) 25 45 2.5
| Fiegularity in elewation 0 5 25 45 5
7| Tupe of Floors 0 5 15 45 11.25)
2| Roofing i] 15 25 45 1875
9] Dietails i] i 25 45 E.25
10| Physical conditions 0 5 25 45 25
11| Presence of adjacent buildings with different height -20 0 18 45 -20
12| Position of the buildings in the aggregate -5 -28 -18 0 TR
13| Presence and number of staggered Hoors 0 18 28 45 0
Effect of either structural or typalogical
14| heterogeneity among adjacent structural unit -15 -0 0 45 B
Fercentage difference of opening area amaong
15| adjacent Fagade el 1] 25 45 1]
lv sTRUET 10 136.25
I'\'STRIICT‘S 132?5
16| Representative architectural style for the area 0 10 15 25 375
17| Age, importance of the build époque 0 jl] 15 25 12
18] Original woodwork.fjoinery 0 jl] 15 25 10
19| Original stucco, brick, floors or ceilings 0 10 15 25 10
20] Qriginal statues or bass-reliefs 0 10 15 25 0l
21| Original gableffronton 0 10 15 26 10
22| driginal balzonies and railings 0 0 18 20 10
23| Qriginal mosaics or shane work 0 0 18 20 0
24| driginal paintings or frescoes 0 10 18 20 0
1B ARCHITECTURAL 20| Conservation state of artistic assets -5 10 15 20 10
ARTISTIC 28| Authenticityd ariginality [global, elements) 1} 10 15 26 10
Oifficial monument (national, regional, local,
27| protected area) status i} 10 15 26 15
28| Particular construction techniquesimaterials 1} 10 15 26 | 0l
28] Conserdation state of original materials -5 10 15 26 | A
30| Representative historical events 1} 10 15 26 | 0l
3| Archaeological site 1} 10 15 26 0l
32| Representatived original wooden framework 0 10 15 26 0l
33 Past restaration work -5 10 15 26 10
lv arcu-arT. 139.5]
24| Importance in contouring the street profile -5 10 15 20 15
36| Importance incontouring the urban silkouette -5 10 15 26 15
. 36| Annewes, relation with the urban pattern 1} 10 15 26 0l
10 URIERSHSITE 37| Location [central ares, touristic area) i} 10 15 26 375
28] Representativedparticular shape of the roof 0 10 15 26 0
lv urpan. E7.G
28] Publicisocial Functions i} 10 15 20 0
40| Importance For the loeal community memaory -B 10 18 20 -5
SOCIAL -
77 ECOMORMIC M| Economic walue 0 10 15 20 15
42| Cultural functions 0 10 15 20 0
|1 50 c-ECoH. 10
[ 121.1
Fata w)“'ﬁi" ‘.-'f' i
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Eld. Mo 4 DISTRICT: IDSEF IR
B CLASS |
E4 CRITERIA M. ELEMEMT = o WEIGHT | vALUE
1] Qrganization of vertical structures 0 [} 20 45 A
2| Mature of vertical structures 0 =} 20 45 | E.25
3| Location of the building and type of foundation 0 I} 256 45 | 12.75
4| Distribution of plan resisting elements 0 ] 25 45 37.5)
5| Regularity in plan 0 b 25 45 | 12.5]
& | Riegularity in elevation 0 [ 25 45 26
7| Type of floors 0 5 15 45 | 11.26]
8| Roofing 1} 15 256 45 | 18.75
9| Dekails 0 0 250 45 | 0|
0] Physical conditions 0 [} 25 45 A
11| Presence of adjacent buildings with different height -20 0 15 45 45
12| Position of the building= in the aggregate -45 26 -15 a S22 H
13| Presence and number of staggered floors 0 15 25 45 | .5
Effect of either structural or typological
14| heterogeneity amaong adjacent structural unit -15 -0 0 45 0|
Fercentage difference of opening area among
15| adjacent Fagade -20 0 256 45 25|
lvsTRUCT 10 140
| sTRUCT 15 195)
16| Representative architectural style for the area 0 10 15 ] 225
17| Age. importance of the build époque 0 0 15 28 12
18] Qriginal woodwaork/joinery 0 0 15 28 0|
19| Qriginal stuceo, brick, Hoors or ceilings 1] 10 15 25 10
20| Original statues or bass-relists 0 0 15 26 0|
21| Original gableffronton 0 0 15 28 10]
22| Original balconies and railings 0 0 15 28 15|
23| Qriginal maosaics or stone work, 0 0 15 28 0|
24| Qriginal paintings of frescoes 0 0 15 26 0|
1B ARCHITECTURAL 25)| Conservation state of artistic assets -5 0 15 28 15i
ARTISTIC 26| Authenticityd ariginality [global, elements) 0 0 15 28 0|
Oifficial monument [national, regional, local,
27| protected area) status 0 0 15 28 15|
28| Particular construction kechniquesimaterials 0 1] 15 28 | 0|
29| Conservation state of original materials -5 0 15 25 | .5
30| Representative historical events 0 0 15 28 | 0|
H| Archaeological site 0 0 15 28 0|
32| Riepresentative! original wooden framework 0 0 15 25 10
23| Fast restoration work -5 10 13 25 25|
| AR CH-HET. 142
34| Importance in contouring the street profile - 0 15 28 22.5)
35| Importance in sontouring the urban silkouette -B 0 15 28 22.5)
. 36| Anneges, relation with the urban pattern 0 0 15 28 0|
10 RIS 37| Location [central area, touristic area) 0 0 15 25 37.5)
38 Representativedparticular shape of the rook 0 10 15 25 0|
|y wk:an. 82.5)
34| Publictsocial functions 0 0 15 26 0|
SOCIAL 40 Importance For the local community memaory -5 0 15 28 -5i
B3 ECONOMIC M| Economic value 0 j1] 13 20 15
42| Cultural Funiztions 0 10 13 25 0|
|v50cEcan. 10
[ 16E. 55
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Eld. Mo 5 DISTRICT: IDSEFIM
= CRITERI& 1= ELEMEMT a CLACSS O ! WEIGHT | wALUE
1] Organization of wertical structures 0 & 20 45 5
2| Mature of wertical structures i 5 25 45 | E.25
3| Lowzation of the building and type of foundation 0 5 20 45 0 18.75
4| Distribution of plan resisting elements 0 5 25 45 .5
5| Regularity in plan 0 5 26 45 | 0
E| Fiegularity in elevation 0 5 25 45 5
7| Type of floors 0 ] 15 45 0 11.25
8| Rocfing i 15 25 45 | 18.75
3| Details a 0 25 45 | a
10| Physzical conditions 0 5 25 45 5
1| Presence of adjacent buildings with different height -20 0 15 45 45
12| Position of the buildings in the aggregate -45 -28 -15 0 225
13| Presence and number of staggered floors 0 15 26 45 | 0
Effect of either structural or yypological
14| heterogeneity among adjacent structural unit -15 -0 0 45 -18]
Percentage difference of opening area amang
15| adjacent Fagade -20 1} 26 45 45
lv sTRUCT 40 7.5
I\'STRUCT“ 12?
16| Fepresentative architectural style for the area 0 10 15 20 15
17| Age, importance of the build épogque 0 10 15 25 0
18] Qriginal woodworkdjoinery 0 10 15 20 10
19| Qriginal stucco, brick, Hoors or ceilings 0 10 15 25 0
20| Original statues or bazs-relists 0 10 15 20 0
21| Qriginal gabletfrontan 0 10 15 25 0
22| Original baleonies and railings 0 10 15 20 0
23| Qriginal mosaics or stone work 0 10 15 25 0
24| Original paintings or frescoes 0 10 15 20 0
15 ARCHITECTURAL 26| Conservation stake of artistic assets B j] 15 25 -5
ARTISTIC 2B | Authenticityd ariginality [global, elements) 0 10 15 20 0
QOlfficial monument [national, regional, local,
27| protected area) status 0 10 15 20 15
28| Particular construction techniquesimaterials 0 10 15 25 | 0
29| Conservation stake of original materials -5 10 15 20 | 5
30| Representative historical events 0 10 15 25 | 0
| Archaeological site 0 10 15 20 0
32| Representatived ariginal wooden framewark. 0 10 15 25 0
23| Past restoration wark -5 10 15 25 10
| AECH-ART. G0
34| Importance in contouring the street profile - 10 15 25 375
36| Importance in contouring the urban silhouette -5 10 15 26 22.5
. 36| Annekes, relation with the urban pattern 0 10 15 25 0
10 UIRESHEAIE 37| Location [central area, touristic areal 0 10 15 26 22.5
38| Reprezentativedparticular shape of the roof 0 10 15 25 0
| U AN, 22.5)
38| Publicizocial functions 0 10 15 26 15
40] Importance for the local community memory - j] 15 25 -Ai
ik SOCIAL ECOMOMIC 41| Economic value a 10 15 25 225
42| Cultural functions 1] 10 15 25 1]
lv gocECoH. 32.5)
Iy cuLt 06,28
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Eld. Mo B DISTRICT: IDSEFIN
¥ CRITERIA T ELEMEMT CLF"CSS | WEIGHT | WALUE
1] Organization of wertical structures 0 ) 20 45 5
2| Mature of wertical structures 0 b 2h 45 | E.25
3| Location of the building and ype of Foundation 0 [ 28 45 0 15.75]
4| Distribution of plan resisting elements 0 5 25 45 37.5]
5| Rieqularity in plan 0 5 28 45 0 2.5
E| Reqularity in elewation 0 ] 28 45 5
T| Type of Hoors 0 ) 15 45 5
2| Rioofing 0 15 2h 45 | 18.75
3| Dietails 0 0 20 45 | 0|
10| Physical conditions 0 5 25 45 25|
1| Presence of adjacent buildings with different height 20 0 15 45 0|
12| Position of the buildings in the aggregate -45 -2 -15 a =375
13| Presence and number of staggered Hoors 0 15 28 45 0 0|
Effect of either structural or typological
14| heterogeneity among adjacent structural unit -15 -0 1] 45 -18]
Percentage difference of opening area amang
15| adjacent fagade -2 1} 25 45 0|
lvsTRUCT 0 123.75]
lvsTRUCT 45 £5.25]
16| Riepresentative architectural style for the area 0 0 15 25 22.5)
17| Age, impartance of the build épogque 0 0 15 25 0|
18] Original woodworkfjcinery 0 0 15 25 10|
19| Original stucco, brick, Hoors or ceilings 1] 1] 15 25 0|
20] Original statues or bass-reliefs 0 0 15 25 0|
21| Qriginal gabledfronton 0 0 15 25 0|
22| Original balzonies and railings 0 0 15 25 0|
23| Original mosaics or stone wark 0 0 15 25 0|
24| Original paintings or frescoes 0 0 15 25 0|
1 ARCHITECTURAL 26)| Conservation state of artistic assets -5 0 15 25 10|
ARTISTIC 26| Authenticity! originality [global, elements] 0 0 15 25 0|
Oifficial monument [national, regional, local,
27| protected area) status 0 0 15 25 15|
28| Particular construction techniquesfmaterials 0 0 15 25 0 0|
24| Conzervation state of original materials -h j 1] 15 25 0 5|
30) Representative historical events 0 1] 15 25 0 0|
H| Archaeclogical site 0 0 15 25 0|
32| Representatived original wooden framewark 0 0 15 25 10|
23| Past restoration work -5 10 15 25 15
|y AR cH-ART. 575
34| Importance in contouring the street profile -5 0 15 25 22.5)
35 Importance in contouring the urban silhoustte -5 0 15 25 22.5)
. 36| Annexes, relation with the urban pattern 0 0 15 25 0|
10 UIREERIETE 37| Location [zentral area, bouristic area) 0 0 15 25 37.5]
38) Representativelparticular shape of the roof 0 10 15 25 15|
| urEiH. 575
34| Public!social functions 0 0 15 25 15
40| Importance bor the local community memory -h 0 15 25 -h
2 SOCIAL ECOMOMIC H| Ezonomic value 1} 10 15 25 225
42| Cultural functions 0 10 13 25 0]
| soc.£Con. 325
lv cuut 3.7 7E
R
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Appendix A253

Ml ki |, o

Eld. Mo 7 DISTRICT: IQSEF IR
B CLASS
* CRITERILA =% ELEMEMT = WEIGHT | WaLUE
1] Organization of wertical structures a [} 20 45 204
2| Mature of vertical structures 1] ) 20 45 | 1.25]
3| Location of the building and iype of foundation a 5 25 45 | 18.75
4| Distribution of plan resisting elements 1] 5 25 45 7.5
5| Reqularity in plan a 5 25 45 0 0|
E| Regularity in elevation 1] 5 25 45 5
7| Tupe of floars a 5 15 45 | 3.75
| Rioofing a 15 20 45 | 18.75)
4| Detailz a 1} 25 45 | 0|
O 10| Physical conditions 1] 5 25 45 25|
11| Presence of adjacent buildings with differant height -20 1] 15 45 15|
12| Position of the buildings in the aggregate -45 -26 -15 0 =375
13| Presence and number of staggered floors 0 15 25 45 D 0]
Effect of either structural or typological
14| heterogeneity among adjacent structural unit -15 -0 1] 45 -1
Fercentage difference of opening area amaong
15| adjacent fagade Reli) 0 o5 45 1)
| sTRUET 10 100
| sTRuET 45 EEA|
16| Representative architectural style for the area a n 15 25 2258
17| Age, importance of the build épogque 0 1 15 25 12]
18] Original waodwork fjoinery a n 15 25 10|
19| Original stucco, brick, Hoors or ceilings 0 1 15 25 15
20) Original statues or bass-relisfs a n 15 25 10|
21| Original gableffronton 1] 0 15 25 10|
22| Original balconies and railings a n 15 25 0|
23] Original mosaics or stone work, 1] 0 15 25 10|
24| Original paintings or frescoes a n 15 25 0|
1B ARCHITECTURAL 26| Congervation state of artistic assets il 1] 15 25 10
ARTISTIC 26 | Authenticityd ariginality [global, elements] 0 0 15 25 0]
Official monument [national, regional, local,
27| protected area) status 0 0 15 25 15|
28| Particular construction bechniguesimaterials 1] 0 15 25 0 0|
29| Conservation state of original materials -5 n 15 25 D A
30| Bepresentative historical events 1] 0 15 25 0 0|
3| Archaeclogical site 0 0 15 25 0]
32| Representativel original wooden framework. a 0 15 25 10|
33 Pazt restoration work -5 10 15 25 15|
|4 ak:cH-ART. 144 5|
34| Importance in contauring the street profile -5 n 15 25 225
35| Importance in contouring the urban silhouette -5 0 15 25 225
. 36| Annexes, relation with the urban pattern a n 15 25 0|
10 UREREIE 37| Location (central area, touristic area) 1] 0 15 25 375
38| Representativedparticular shape of the roof 0 10 15 25 10
| uren. 32 5
39| Publicfsosial functions a n 15 25 15|
SOCIAL 40| Importance for the local community memaory b n 15 25 -5
ik ECOMOMIC 4| Economic value a n 15 25 2258
42| Cultural functions 0 L 15 258 0|
| soc-Econ. 325
[ 7.4
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Eld. Mo 8

DISTRICT: IDSEFIN

* CRITERIA Mo ELEMEMNT & CLﬂgS o l WEIGHT | wALLE
1] Qrganization of wertical structures 0 5 20 45 A
2| Mature of vertical structures 0 b 25 45 0 E.25
3| Location of the building and type of Foundation 0 5 28 45 0 18.75)
4| Distribution of plan resisting elements 0 [} 28 45 7.5
5| Rieqularity in plan 0 I} 26 45 | 25
E| Reqularity in elevation 0 5 28 45 5
7| Tupe of floors 0 [ 15 45 0 11.25
£| Rioofing 0 15 25 45 | 18.75
4| Details 0 0 25 45 | 0l
10| Physical conditions 0 b 28 45 A
11| Presence of adjacent buildings with different height 200 0 15 45 45
12| Po=ition of the buildings in the aggregate -45 -2h -15 0 226
13| Presence and number of staggered floors 0 15 25 45 0 12.5)
Effect of either structural or typological
14| heterogeneity among adjacent structural unit -15 -0 a 45 0l
Fercentage difference of opening area amang
15| adjacent Fagade -20 1] 25 45 1]
| sTRUET 10 20
| sTRUET 15 115
16| Riepresentative architectural style for the area 0 0 15 28 375
17| Age, importance of the build épogque 0 0 15 25 0
18| Original woodwarkdjoinery 0 10 15 26 0l
19| Qriginal stugeo, brick, Hoors ar ceilings 0 0 15 20 10
20] Qriginal statues or bass-relisfs 0 0 15 25 0
21| Original gabledfronton 0 10 15 26 0l
22| Original balzonies and railings 0 0 15 25 10
23| Qriginal masaics or stone work, 0 0 15 28 0
24| Qriginal paintings or frescoes 0 0 15 25 0
155 ARCHITECTURAL 25| Conservation skate of artistic assets -5 i} 15 28 10
b ARTISTIC 26| Authenticity! ariginality [global, elements] 0 0 15 28 0
Oifficial monument [national, regional, local,
27| protected area) status 0 0 15 26 15
28| Particular construction techniquesimaterials 0 0 15 20 0 0
29| Conservation state of original materials -5 0 15 25 0 A
30| Representative historical events 0 jli] 15 26 0 0l
H| Archasological site 0 0 15 25 0
32| Representatived original wooden framework 0 0 15 28 10
33| Past restoration work -5 10 15 26 15
lv apcH-aRT. 1256
34| Importance in contbouring the street profile -5 0 15 25 375
35 Importance in contouring the urban silhooette -5 i} 15 25 375
. 36| Annexes, relation with the urban pattern 0 0 15 26 0
10 RIS 37| Location [central area, bouristic area) 0 0 15 25 375
38| Riepresentativedparticular shape of the roof 0 10 15 26 15
I\:'IIP.DRH. 12?5
34| Publicisocial functions 0 0 15 26 15
40 Importance for the local community memary -5 0 15 25 10
g% | S0CIAL ECOMOMIC H| Economic value 0 0 15 26 228
42| Cultural Functions 0 10 15 26 0
lvsoc Econ. 475
I cut 112 5|
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Appendix A255

Eld. Mo 3 DISTRICT: IDZEFIN
B CLASS |
= CRITERIA Mo, ELEMEMT © WEIGHT | waLUE
1] Organization of wertical structures 0 & 20 45 5
2| Mature of vertical structures 0 5 26 45 0 1.25]
3| Location of the building and type of Foundation 1] 5 25 45 0 18,75
4| Distribution of plan resisting elements 0 5 25 45 7.5
5| Reqularity in plan 0 5 25 45 | 2.5
| Reqularity in elevation 0 5 25 45 5
7| Tupe of floors 0 ] 15 45 | 1.25)
2| Rioofing 0 15 25 45 | 1.25
3| Details 0 a 25 15 | 0l
10| Physical conditions 0 5 25 45 5
11| Presence of adjacent buildings with different height -20 0 15 45 45
12| Position of the buildings in the agaregate -45 -25 -15 0 -225
13| Presence and number of staggered floors 1] 15 25 45 ) 7.5
Effect of sither structural or typological
14| heterogeneity among adjacent structural unit -15 -0 0 45 0l
Fercentage difference of opening area amang
15| adjacent Fagade -20 1] 25 45 0|
lusTrucT 41 BTG
| sTRUCT 45 4975
16| Representative architectural style for the area 0 10 15 25 378
17| Age, impartance of the build épogque 1] 10 15 25 12
18] Original waoodwarkfjoinery 0 10 15 25 15
19| Original stuceo, brick, Hoors or ceilings 1] 10 15 25 10
20 Original statues or bass-reliefs 0 ] 15 25 0
21| Original gableffronton 0 10 15 26 0l
22| Jriginal baleonies and railings 1] 10 15 25 15
23] Original mosaics or stone work 0 10 15 25 0
24| Original paintings or frescoes 0 10 15 25 0l
15 ARCHITECTURAL 26| Congervation state of artistic assets Rl 10 15 25 -h
ARTISTIC 26| Authenticity! ariginality [global, elements) 0 10 15 26 10
Oifficial monument [national, regional, loal,
27| protected area) status 0 10 15 25 15
28| Particular construction techniquesimaterials 0 10 15 25 | 5
29| Conservation state of original materials -5 10 15 25 1 1]
30| Representative historical events 0 10 15 25 0 0l
3| Archaeological sike 1] 10 15 25 1]
32| Representativel original wooden framework, 0 10 15 25 15
33| Pask restaration work. Rl 10 15 25 10
| 4RcH-ART. 1445
34| Importance in contouring the street profile R ] 15 25 375
36| Importanee in sontouring the urban silkouette Rl 10 15 25 37h
. 36| Anneres, relation with the urban pattern 1] 10 15 25 1]
10 UIREANEIE 37| Location [central area, touristic area) 0 10 15 25 225
38| Beprezentativelparticular shape of the roof 0 10 15 25 10
| uksan. 1075
29[ Publictsocial functions 0 10 15 25 15
40 Importanee for the local community memarny Rl 10 15 26 10
&% | SOCIAL ECOMORMIC] 41| Economic walus 0 10 15 25 2258
42| Cultwral funitions 0 10 15 20 0
lvsc-ECo. 475
Iy cur 103.05
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Eld. Mo 10 DISTRICT: IDSEFIN
¥ CRITERIA Mo, ELEMEMT CLASS | WEIGHT | WALLUE
1] Organization of vertical structures 0 5 20 45 5
2| Mature of wertical structures 0 5 256 45 | E.25)
3| Lozation of the building and type of Foundation 0 1] 258 45 | 18.75
4| Distribution of plan resisting elements 0 5 25 45 .5
5| Regularity in plan 0 5 25 45 | 0l
| Reqularity in elewation 0 5 26 45 A
7| Type of floars 0 5 15 45 0 375
2| Rioofing 1] 15 25 15 0 1.25
3| Details I 1] 25 45 | I
10| Physical conditions 0 5 26 45 5
11| Presence of adjacent buildings with different height =200 1] 15 45 -2
12| Position of the buildings in the aggregate -45 -28 -15 0 220
13| Presence and number of staggered Hoors 0 15 25 45 | 0l
Effect of either structural or typologizal
14| heterogeneity among adjacent structural unit -15 -10 0 45 0
Ferzentage difference of opening area among
15| adjacent fagade -20 0 25 45 26
| sTRuCT 10 E2.5
lusTRucT 15 45
16| Representative architectural style for the area 0 10 15 25 0
17| Age, importance of the build épogque 0 j] 15 25 0l
18] Original woodwarkfjoinerny 0 10 15 25 0l
19 Original stucco, brick, Hloors or ceilings 0 10 15 25 0
20] Original statues or bass-reliefs 0 10 15 25 0l
21| Original gabledfronton 0 10 15 25 0l
22| Qriginal baleonies and railings 0 10 15 25 0
23| Driginal mosaics or stone work, 0 10 15 25 0
24| Original painting= ar frescoes 0 j] 15 25 0l
{52 ARCHITECTURAL 26| Conzervation state of artistic assets -h 10 15 25 -h
ARTISTIC 26| Authenticity! originality (global, elements) 0 10 15 25 0
Offizial monument (national, regional, local,
27| protected area) status 0 10 15 25 15
28| Particular construction techniguesimaterials 0 10 15 25 | 0l
29| Conserdation state of original materials -B 10 15 25 | -2.5
30| Reprezentative historical events 0 10 15 25 | 0l
H| Archaeclogical site 0 10 15 25 0l
32| Representative! original wooden framewark 0 10 15 25 10
43| Past restoration wark, -5 10 15 25 -5
lv arcH-aRT. 12.5
34| Importance in contouring the street profile -5 10 15 25 225
36| Importance in contouring the urban silhouette -h 10 15 25 15
. 36| Annetes, relation with the urban pattern 0 10 15 25 0l
10z URERSIE 37| Location [central area, touristic area) 0 10 15 25 37h
38| Reprezentativelparticular shape of the roof 0 10 15 25 10
|y ur:ean. 25
39) Publicizocial functions 0 10 15 25 15
40 Importance for the local community memony -h 10 15 25 -h
81 | S0CIAL ECOMOMIC 41| Ezonomic value 1] jl] 15 25 15
42| Cultural functions 0 10 15 25 0
| s ECoH. 25
lvcuut 43,125
=
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Appendix A257

Eld. Mo 11 DISTRICT: IDSEFIN
B CLASS |
= CRITERILA ! [= ELEMENT & o O WEIGHT | WaLUE
1] Qrganization of wertical structures 0 I3 20 45 b
2| Mature of vertical structures 0 b 25 45 | 1.25
3| Lowzation of the building and type of houndation 0 b 25 45 | 18.75
4| Distribution of plan resisting elements 0 b 25 45 7.5
5| Reqularity in plan 0 5 25 45 | 0|
& | Rieqularity in elevation 0 5 25 45 0|
7| Type of Hloors 0 5 15 45 | 0|
2| Rioafing 0 15 25 45 | 18.75
9| Details 0 0 25 45 | 0|
10| Physzical eonditions 0 5 25 45 0|
1| Presence of adjacent buildings with different height -20 0 15 45 0|
12| Position of the buildings in the aggregate -45 -26 -15 0 -37.5
13| Presence and number of staggered floors 0 15 25 45 | 0|
Eftect of either structural or typological
14| heterogeneity among adjacent structural unit -5 10 0 45 13
Fercentage difference of opening area amang
15| adjacent fagade .20 1] 25 45 2R
Iy sTRUCT 10 51.25
|'\|' STRUCT 15 20?5
16| Representative architectural style for the area 0 0 15 25 0|
17| Age, importance of the build épogque 0 0 15 25 0|
18] Qriginal woodworkdjoinery 0 0 15 25 0|
13| Qriginal stucco, brick, floors or ceilings 0 0 15 25 0|
20| Original statues ar bass-relicfs 0 0 15 25 0|
21| Qriginal gableffronton 0 0 15 26 0|
22| Original balconies and railings 0 0 15 26 0|
23| Qriginal mosaics or stone work, 0 0 15 26 0|
24| Original paintings or frescoes 0 0 15 26 0|
15 ARCHITECTURAL 20 Conserl._'a_tinn s_ta_te ‘?F artistic assets -0 0 15 260 -0
ARTISTIC 26| Authenticity! originality [global, elements) 0 10 15 26 0|
Oifficial manument [national, regional, local,
27| protected area) status 0 0 15 26 15
28| Particular construction techniguesimaterials 0 0 15 25 | 0|
29| Conservation state of original materials -5 0 15 25 | 2.5
30| Hepresentative historical events 0 0 15 25 | 0|
3| Archasological site 0 0 15 25 0|
32| Bepresentatived ariginal wooden framework 0 0 15 25 0|
3 Past restoration wark, -5 10 15 26 5
lv ar:cu-arT. 2.5
34| Importance in contouring the street profile -h 0 15 26 15
35| Impartance in conbouring the urban silhoustke -B 0 15 20 15|
) 36| Annetes, relation with the urban pattern 0 0 15 26 0
10 URELISITE 37 | Lozation [central area, bouristic areal 0 0 15 25 376
28] Representativedparticular shape of the roof 0 10 15 26 0|
Iy uRBaH. E7.5
34| Publicizocial functions 0 0 15 26 15
40| Impartance for the local community memony -B 0 15 26 5
A% | SOCIAL ECORMOMIC 41| Economic walue 0 0 15 26 15
42| Cultural functions 0 10 15 26 i)
|y suc-EcoH. 25
Ivcuit 229
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Eld. Mo 12 DISTRICT: IOSEFIM
> CRITERIA = ELEMEMT CLASS o l WEIGHT | VaLUE
1] Qrganization of wertical structures 0 [ 20 45 204
2| Mature of vertical structures 0 =} 25 15 | 1.25
3| Lozation of the building and type of foundation 0 [ 25 45 | 15.75]
4| Distribution of plan resisting elements 0 5 25 45 37.5]
5| Riegularity in plan 0 [} 25 45 | 2.5
| Fiegularity in elewation 0 [} 25 45 A
T| Tupe of floors 0 [ 15 45 | 11.26]
& Rioofing 0 15 2h 15 | 18.75
3] Dietails 0 0 2h 15 | E.25
10| Physizal conditions 0 [ 25 45 LI
11| Presence of adjacent buildings with different height -20 0 15 45 LI
12| Position of the buildings in the aggregate -45 -2 -15 0 -22.5]
13| Presence and number of staggered foors 0 15 25 45 | 0|
Effect of either structural or iypological
14| heterogeneity among adjacent stroctural unit -15 -0 0 45 -12]
Percentage difference of opening area among
15) adjacent fagade -20 ] 26 45 25
lv sTRUCT 10 17626
|y sTRUCT 45 211.75)
16| Riepresentative architectural style for the area 0 0 15 25 37.5]
17| &ge. impartance of the build époque 0 0 15 25 12
18] Qriginal woodworkjoinery 0 0 15 25 0|
19| Original stucco, brick, Ffoors or ceilings 0 0 15 25 15|
20| riginal statues or bass-reliefs 0 0 15 25 0|
21| Qriginal gableffronton 0 0 15 25 0|
22| Qriginal balzonies and railings 0 0 15 25 10|
23| Qriginal mosaics or stone work, 0 0 15 25 0|
24| Qriginal paintings or frescoes 0 0 15 25 0|
5% ARCHITECTURAL 26 Cnnser-.l'a_tinn slta_te QF artistic assets -0 0 15 20 15
ARTISTIC 26 | Awthenticityd originality (global, elements] 0 0 15 25 0|
Oifficial monument [national, regional, local,
27| protected area) status 0 0 15 25 15|
28| Particular construction kechniquesimaterials 0 1] 15 25 | 0|
29| Conservation state of ariginal materials -5 1] 15 25 | 7.5
30| Representative historical events 0 1] 15 25 | 0|
H| Archaeological site 0 0 15 25 0|
32| Representatived ariginal wooden framework, 0 0 15 25 10|
33| Past restoration wark, -5 10 15 25 15|
|y pech-aReT. 137]
34| Importance in contouring the street profile -5 0 15 25 22.5)
36| Importance in contouring the orban silkhouette -5 0 15 25 37.5]
. 36| Annees, relation with the urban pattern 0 0 15 25 0|
10 UIRERIETE 37| Location [central area, touristic areal 0 0 15 25 37.5]
33| Bepresentativelparticular shape of the roof 0 10 15 25 10|
|v urpan. 07 5
28] Publicisocial functions 0 0 15 25 15
40| Importance For the local community memony -5 0 15 25 10|
SOClAL -
2= ECONOMIC | Economic value 0 0 15 25 225
42| Cultural Functions 0 10 15 25 0|
|y 50c-ECoH. 47 5|
[ 151.49]
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Appendix A259

BEld. Mo 13 DISTRICT: IDSEFIM
B CLASS
* CRITERLA Mo ELEMEMT = WEIGHT | vaLUE
1] Organization of vertical structures 0 ) 20 45 5
2| Mature of vertical structures 0 ] 25 45 0 6.25
3| Lowation of the building and type of Foundation 1] ) 25 45 0 1575
4| Distribution of plan resisting elements 0 5 25 45 7.5
5| Regularity in plan 0 5 25 45 | 2.5
E| Riegularity in elewation 0 5 25 45 5
7| Type of floors 0 5 15 45 15|
8| Fioofing 0 15 20 45 | 12.75)
9| Details 0 0 20 45 | 0|
10| Physizal conditions 0 [} 25 45 A
11| Presence of adjacent buildings with different height -20 0 15 45 15|
12| Position of the buildings in the aggregate -45 -256 -15 ] 220
13| Presence and number of staggered Hoors 0 15 25 45 | 7.5
Effect of either structural or typological
14| heterogeneity among adjacent structural unit -5 ] 1] 45 0|
Fercentage difference of opening area among
15| adjacent Fagade -20 0 25 45 25|
lvsTrucT 10 5375
lvsTRUCT 15 105, 75|
16| Representative architectural style for the area 0 0 15 25 225
17| Age, importance of the build époque 0 0 15 25 0|
18| Original woodwork fjoinery 0 0 15 25 0|
19| Original stucco, brick, floors or ceilings 1] 10 15 25 10
20| Original statues or bass-relisfs 0 0 15 25 0|
21| Original gableffronton 0 n 15 25 0|
22| Original balzonies and railings 0 n 15 25 10|
23| Original mosaics or stone wark, 0 n 15 25 0|
24| Original paintings or frescoes 0 n 15 25 0|
B ARCHITECTURAL 25 Conser\._la_tion s.ta!te r?\F artistic assets Rl n 15 26 10|
ARTISTIC 26| Authenticityd originality [global, elements] 0 n 15 26 0|
Oifficial monument [national, regional, local,
27| protected area) status 0 n 15 26 15|
28| Particular construction kechniquesimaterials 0 0 15 26 | 0|
29| Con=zervation stake of ariginal materials Rl 0 15 26 | 7.5
30| Representative historical events 0 0 15 25 | 0|
3| Archaeological site 0 0 15 25 0|
32| Representative! original wooden framewark 0 0 15 25 10|
33| Fast restoration work -5 10 15 20 15
|v ak.cH-nET. 00
34| Importance in contouring the street profile R 0 15 25 375
35| Importance in contouring the urban silhouette R 0 15 25 225
. 36| Annexes, relation with the urban pattern 0 0 15 25 0|
10z UIREFETE 37| Location [central area, touristic area) 0 0 15 25 375
38| Representativetparticular shape of the roof 0 10 15 25 10|
|y ukmian. 1075
23| Publictsocial functions 0 1] 15 20 15
40| Importance for the local community memon Rl 0 15 25 5
A% | SOCIAL ECORICKIC 4| Economic value 0 1] 15 20 225
42 | Cultural functions 0 10 15 20 0|
lvsoc.econ. 325
I cur 10735
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Eld. Mo 14 DISTRICT: IDSEFIM
* CRITERIA M. ELEMEMT I:LAI:SS l WEIGHT | WALLUE
1] Organization of wertical structures 0 ] 20 45 5
2| Mature of vertical structures 0 ) 25 45 | 1.25)
3| Location of the building and type of foundation 0 5 25 45 0 15.75]
4| Distribution of plan resisting elements 0 5 25 45 7.5
5| Rieqularity in plan 0 5 25 45 0 2.5
E| Fiegularity in elewation 0 5 25 45 5
7| Tupe of Hoors 0 [} 15 45 0 3.75]
2| Rioofing 0 15 20 15 | 1.25
3] Dietails 0 0 20 15 | 0|
10| Physical conditions 0 [ 25 45 0|
1| Presence of adjacent buildings with different height -20 0 15 45 45|
12| Position of the buildings in the aggregate -45 -26 -15 0 -22.5)
13| Presence and number of staggered floors 0 15 25 45 | 12.5
Effect of either structural or kypalogical
14| heterogeneity among adjacent structural unit -5 -1 1] 45 B
Percentage difference of opening ares amaong
16| adjacent fagade .20 0 o5 45 1)
lvsTRucT 10 55|
| sTRUCT 13 144
16| Riepresentative architectural style for the area 0 0 15 25 37.5]
17| &ge, impartance of the build pogque 0 0 15 25 0|
18| Qriginal woodworkfjoinery 0 0 15 25 10|
19| Original stucco, brick, Hoors or ceilings 0 it} 15 25 15|
20] Original statues or bass-reliefs 0 i} 15 25 0|
21| Original gabletfronton 0 i} 15 25 0|
22| Original balconies and railings 0 i} 15 25 0|
23| Original mosaics or stone wark 0 i} 15 25 0|
24| Jriginal paintings or frescoes 1] n 15 25 1
15 ARCHITECTURAL 25| Conzervation state of artistic assets -h 0 15 25 -h
) ARTISTIC 26| Authenticity! originality [global, elements) 0 0 15 25 0|
Oifficial monument [national, regional, local,
27| protected area) status 0 0 15 25 15|
28| Particular construction kechniquesimaterials 0 0 15 25 0 0|
29)| Conserdation state of original materials -5 0 15 25 0 -2.5]
30| Representative historical events 0 0 15 25 0 0|
H| Archaeological site 0 it} 15 25 0|
32| Representatived original wooden Framework. 0 i} 15 25 15|
33| Past restoration work -5 10 15 25 -5
| AECH-ART. 20|
34| Importance in conkouring the street profile -5 it} 15 25 37.5)
35| Importance in conkouring the urban silhouette -5 i} 15 25 375
. 36) Annexes, relation with the urban patkern 0 i} 15 25 0|
10 UREAEIE 37| Location [central area, touristic areal 0 0 15 25 375
38) Representativedparticular shape of the rook 0 10 15 25 10
| ukehH. 122.5]
39) Public!social Functions 0 0 15 25 0|
40 Importance Far the local community memaory -5 0 15 25 104
A% | SOCIAL ECOMOMIC H| Economic value 1} 10 15 25 225
42| Cultural functions 0 0 15 20 0|
| sinc-ECoH. 32.5)
I cuLt 126,65
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Appendix A261

Eld. Mo 15 DISTRICT: IDSEFIN
B CLASS |
* CRITERIA M. ELEMENT © WEIGHT | WaLUE
1] Qrganization of wertical structures 0 5 20 45 5
2| Mature of vertical structures 0 ) 25 45 | 0l
3| Location of the building and type of foundation 0 5 25 45 | 1575
4| Distribution of plan resisting elements 0 [} 28 45 7.5
5| Rieqularity in plan 0 5 28 45 | 0
E| Fieqularity in elewation 0 [} 28 45 A
T| Type of Hoors 0 ) 15 45 5
8| Rioofing 1} 15 25 45 | 18.75)
4| Dietails 1} 0 25 45 | 0l
10| Physical conditions 0 5 28 45 5
11| Presence of adjacent buildings with different height -20 0 15 45 0
12| Position of the buildings in the aggregate -45 -25 -15 1] -37E
13| Presence and number of staggered floors 0 15 28 45 | 0
Effect of either structural or typalogical
14| heterogeneity among adjacent structural unit -15 -0 1] 45 -12]
Percentage difference of apening area among
15| adjacent Fagade -2 0 25 45 25
lvsTRUCT 1 E5|
| sTRUCT 45 40.5
16| Riepresentative architectural style for the area 0 0 15 28 225
17| Age, importance of the build épogque 0 0 15 28 0
18] Qriginal woodworkdjoinery 0 0 15 28 10
19| Original stucco, brick, Hoors or ceilings 0 0 15 28 10
20) Original statues or bass-reliefs 0 U} 15 28 0l
21| Original gabletfronton 0 0 15 28 0l
22| Original balconies and railings 0 0 15 28 0l
23| Original mosaics or stone wark 0 0 15 28 0l
24| Original paintings or frescoes 0 0 15 28 0
15 ARCHITECTURAL 25| Conzervation state of artistic assets -h 0 15 25 -h
ARTISTIC 26| Authenticity! originality [global, elements] 0 0 15 28 0
Oifficial monument [national, regional, local,
27| protected area) status 0 0 15 28 15
28| Particular construction kechniquesimaterials 0 0 15 28 | 0
29| Conzervation state of ariginal materials -5 1] 15 28 | -2.5)
30) Representative historical events 0 1] 15 28 | 0l
H| Archaeological site 0 0 15 28 0l
32| Representatived original wooden framewark 0 0 15 28 10
33| Past restoration work -5 10 15 25 10
|y AR cH-AET. T
34| Importance in contouring the street profile -5 0 15 28 225
35| Importance in contouring the urban silhouette -5 0 15 28 225
. 36| Annexes, relation with the urban pattern 0 0 15 25 0
10 UREHIEE 37| Location [eentral area, touristic area) 0 0 15 28 ]
38 Bepresentativedparticular shape of the roof 0 10 15 28 10
| urEnn. 2.5
28| Publicfsocial functions 0 jl1] 15 20 15
40] Importance for the local community memon -B 0 15 28 -5
B SOCIAL ECONOMIC H| Economic value 0 jl1] 15 20 225
42| Cultural Functions 0 0 15 28 0l
| soc.£Con. 325
[ 49,725
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Eld. Mo 18 DISTRICT: IDSEFIN
B CLASS |
= CRITERIA Ma. ELEMEMT C WEIGHT | YaALUE
1] Organization of vertical structures 1 5 20 45 5
2| Mature of vertical structures 1] =} 20 45 | 1.25
3| Lowzation of the building and lype of Foundation 1} ) 25 45 0 18.75
4| Distribution of plan resisting elements 1 5 25 45 7.5
5| Reqularity in plan 1] ) 26 45 | 2.5
E| Fegularity in elevation i} ] 25 45 1]
7| Tupe of floors 1 [ 15 45 15
8| Rioofing a 15 26 45 | 18.75)
3| Details i 0 25 45 | 0l
10| Physical conditions 1] [} 25 45 25
11| Presence of adjacent buildings with different height -20 1] 15 45 20
12| Position of the buildings in the aggregate -45 -25 -15 0 -225
13| Presence and number of staggered Hoors 1] 15 26 45 | 0l
Effect of gither structural or typalogical
14| heterageneity among adjacent structural unit -15 -0 0 45 0
Fercentage difference of opening area among
16| adjacent Fagade .20 0 25 45 25
| sTRUCT 10 10875
lvsTRucT 13 9125
16| Representative architectural style for the area 1] 0 15 25 225
17| Age, importance of the build poque 1] 0 15 25 0l
12| Driginal woodwork.fjoinerny i} n 15 25 0
19| Original stugco, brick, floors or ceilings 1] 0 15 25 10
20) Original statues or bass-relisfs 1] i} 15 25 0l
21| Original gableffronton 1] 0 15 25 0
22| Original balzonies and railings 1] 0 15 26 0l
23| Jriginal mo=aics or stone work, 1} n 15 25 1]
24| Original paintings or frescoes 1] 0 15 25 0
B ARCHITECTURAL 25 Conserl._la_tion s_ta!te qf artistic assets -5 0 15 25 15
ARTISTIC 2B | Suthenticity! ariginality [global, elements] i} n 15 25 1]
Oifficial monument [national, regional, local,
27| protected area) status 1] i} 15 25 15
28| Particular construction techniquesimaterials 1] 0 15 25 | 0
29| Conservation state of original materials -5 0 15 26 | 7.5
30| Representative historical events 1} n 15 25 0 1]
‘H| Archaeological site 1] 0 15 25 0
32| Representatived original wooden framework 1] it} 15 25 10
33 Fast restoration work, -5 10 15 26 15
| ak:cH-aRT. 108
34| Importanee in conbouring the street profile -5 it} 15 25 3Th
36| Importance in conkbouring the urban silhouette -5 1] 15 25 225
. 36| Annexes, relation with the urban pattern 1] 0 15 25 0
10 LGEALLTIE 37| Location [eentral area, bouristic area) 1] 0 15 26 37h
38| Representativedparticular shape of the roof 1 0 15 ] 10
| upeenn. 1075
28| Publicdsocial functions i jl1] 15 20 15
40| Importance for the local community memory -B 1] 15 25 -
B3 SOCIAL ECORORIC 4| Economic walus 1] 0 15 20 225
42| Cultural functions 1] 10 15 26 0
|y s0c.econ. 325
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Appendix A263

Eld. Mo 17 DISTRICT: IDZZEFIM
B CLASS
* CRITERLA o ELEMEMT = WEIGHT | wALUE
1| Organization of wertical structures a 5 20 45 1]
2| Mature of vertical structures 1] 5 25 45 | E.25
3| Location of the building and type of foundation 1] ] 25 45 | 18.75
4| Distribution of plan resisting element= 0 5 28 45 T
5| Regularity in plan 1] 5 25 45 0 2.5
E| Fiegularity in elewation 0 5 25 45 A
7| Tupe of floors 1] ] 15 45 | 11.26)
8| Fioofing a 15 25 45 | 18.75)
9| Detailz a a 25 45 | a
10| Physical conditions a ] 25 45 25
11| Presence of adjacent buildings with different height -20 1] 15 45 45
12| Position of the buildings in the aggregate -45 -26 -15 1] -22.8
13| Presence and number of staggered Hoors 1] 15 25 45 0 22.5
Effect of either structural or typological
14| heberogensity among adjacent structural unit -15 -0 i} 45 0
Fercentage difference of opening area among
15| adjacent Fagade 20 1] 25 45 1]
| sTRUCT 40 100
lwsTRUCT 45 145
16| Representative architectural style for the area a 10 18 25 375
17| Age, importance of the build époque 0 10 15 20 0
18| Original woodwaork fjoinery a 10 18 25 10
19| Qriginal stucco, brick, Hoors or ceilings 0 10 15 25 10
20| Original statues or bass-relisfs 1] 10 15 25 a
21| Qriginal gableffronton 0 10 15 28 0
22| Original balconies and railings 1] 10 15 25 a
23| Qriginal mosaics or stone wark, 0 10 15 28 0
24| Original paintings or frescoes 1] 10 15 25 1]
5% ARCHITECTURAL 25| Con=zervation stake of artistic assets -5 10 15 25 10
ARTISTIC 26| Authenticityd originality [global, elements] 1] 10 15 25 1]
Official monument [national, regional, local,
27| protected area) status 1] 10 15 25 15
28| Particular construction kechniques!materials a 0 15 25 0 a
29| Conservation state of original materials -5 10 15 25 0 ]
30| Representative historical events a 1] 15 25 0 a
| Archaeological sive 1] 10 15 25 1]
32| Representative! original wooden framewark a 10 15 25 10
33| Fast restoration work -5 10 15 26 10
|vt wrecH-ART. 075
34| Importance in contouring the street profile -5 10 15 28 30h
35| Importance in contouring the urban silhouette -5 ] 15 25 3.5
. 36| Annexes, relation with the urban pattern 1] 10 15 25 a0
10 URERGIEIE 37| Location [central area, touristic areal 1] 10 15 25 3.5
38| Riepresentativelparticular shape of the roof 1] 10 15 25 10
|t uraH. 1225
23| Publictsocial functions a 10 15 25 15
40| Importance bor the local community memorny -5 10 15 28 10
|7 SOCIAL ECORORIC H|Economic walue a 10 15 25 22.5
42| Cultural functions 0 10 15 25 0
| soc.Econ. 475
lu cuur 132.25
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Eld. Mo 18

CIETRICT: IDSEFIM

* CRITERL =% ELEMEMT CLAI':SS l WEIGHT | YaLUE
1] Organization of vertical structures a 5 20 45 i
2| Mature of vertical structures 1] 5 25 45 | 1.25)
3| Location of the building and type of foundation 1] ] 25 45 0 15.75
4| Distribution of plan resisting elements 0 5 25 45 7.5
5| Regularity in plan 1] ] 25 45 | 0|
&| Reqularity in elevation a 5 25 45 5
7| Tupe of floors 1] 5 15 45 0 375
&| Rioofing a 15 25 45 | 15.75)
9| Details a 1] 25 45 0 0|
10| Physical conditions a ] 25 45 26|
11| Presence of adjacent buildings with different height -20 0 15 45 15
12| Position of the buildings in the agaregate -45 -25 -15 a -3T 0
13| Presence and number of staggered loors 0 15 25 45 0 1
Effect of sither structural or typological
14| heterogeneity among adjacent structural unit -15 -0 0 45 -12
Fercentage difference of opening area among
15| adjacent fagade -20 1] 25 45 25|
lvsrrucT 10 26
lvsTRucT 15 75.5
16| Representative architectural style for the area 1] ] 15 25 225
17| &ge, importance of the build dpoque a 10 15 25 0|
12| Driginal woodworkdoinery 0 10 15 20 1
19| Original stuzco, brick, Aoors or ceilings 1] 10 15 25 0|
20| Original statues or bass-relisks 0 10 15 25 1
21| Original gableffronton 1] 10 15 25 0|
22| Original balconies and railings 0 10 15 25 0]
23] Original mos=aics or stone work, 1] ] 15 25 0|
24| Original paintings or frescoes 0 10 15 25 0]
152 ARCHITECTURAL 25 Conserl..laltion s.talte n?f artistic agsets il 10 15 25 10
ARTISTIC 26| Authenticity! originality (global, elements) a 10 15 25 0|
Official monument [national, regional, local,
27| protected area) status a 10 15 25 15|
28| Particular construction techniquesimaterials 0 10 15 20 0 1
28] Conservation state of original materials -5 1 15 25 | i
30| Representative historical events 0 10 15 25 0 1
H| Archaealogical site a 10 15 25 0|
32| Representatived original wooden framewark 0 10 15 25 0]
3| Past restoration work, -5 10 15 25 10
I wRCH-ART. 525
4| Importance in contouring the street profile -5 10 15 25 225
35| Importanee in contouring the urban silhouette -5 10 15 25 225
. 36| Annexes, relation with the urban pattern 0 10 15 25 0]
10 URERLEE 37| Location [eentral area, touristic area) 1] 10 15 25 375
38 Representativelparticular shape of the roof 1] 10 15 25 10
|t urpah. 32 5
28| Publicdsocial functions a 10 15 25 15
40| Importance For the local community memaory -5 10 15 25 -5
|7 SOCIAL ECORORIC 4| Economic valus a 10 15 25 225
42| Cultural functions 0 10 15 25 0|
lvsoc.Econ. 32 5
lv cuLr TE.
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Appendix A265

Eld. Mo 19 DISTRICT: IDSEFIM
B CLASS |
= CRITERIA fla. ELEMEMT - & WEIGHT | WaLUE
1] Organization of wertical structures 0 ] 20 45 20
2| Mature of vertical structures 0 5 25 45 | E.25
3| Lowzation of the building and type of foundation 0 ] 25 45 | 15.75)
4| Distribution of plan resisting elements 0 ] 25 45 375
5| Reqularity in plan 0 5 25 45 | 2.5
E| Reqularity in elevation 0 & 25 45 5
7| Type of Hoors 0 5 15 45 | 3.75)
8| Roofing 1} 15 25 45 | 18.75
3] Dietails 0 a 20 45 | E.25
10 Physical conditions 0 1] 25 45 25
1] Presence of adjacent buildings with different height -20 1] 15 45 15
12| Position of the buildings in the aggregate -45 -28 -15 0 -37.5)
13| Presence and number of staggered floors 0 15 25 45 | 0
Effect of either structural or typological
14| heterogeneity among adjacent structural unit -15 -0 0 45 -12]
Percentage difference of opening area amaong
16| adjacent Fagade -20 0 25 45 1]
lvsTRucT 14375
| sTRueT 45 109,25
16| Representative architectural style for the area 0 10 15 25 375
17| Age. importance of the build époque 0 10 15 25 12
18] Qriginal woodwarkfjoimery 0 10 15 25 10
19| Qriginal stucco, brick, floors or ceilings 0 10 15 25 15
20] Qriginal statues or bass-reliefs 0 10 15 25 0
21| Qriginal gabledfrontan 0 10 15 25 15
22| Qriginal balzonies and railings 0 ] 15 25 0
23| Original mosaics or stone work, 0 ] 15 25 0
24| Qriginal paintings or frescoes 0 ] 15 25 0
15 ARCHITECTURAL 26| Conservation state of artistic assets - 10 15 25 15
ARTISTIC 26| Authenticityd ariginality [global, elements] 0 10 15 25 10
Oifficial monument [national, regional, local,
27| protected area) status 0 10 15 25 15
28| Particular construction kechniquesfmaterials 0 10 15 25 | 0l
29]| Conservation state of original materials -B 10 15 25 | 7.5
30| Representative historical events 0 10 15 25 | 0
H| Archasological site 0 10 15 25 0
32| Representatived ariginal wooden framework 0 10 15 25 10
3 Past restoration wiark, -5 10 15 25 15
| AECH-RET. 162
34| Impaortance in contouring the street profile -5 10 15 25 225
35 Importance in contouring the orban silhoustte -5 10 15 25 225
. 36| Anneyes, relation with the urban pattern 0 10 15 25 0
10 URERREIE 37| Location [central area, touristic area) 0 10 15 25 375
38| Representativedparticular shape of the roof 0 10 15 25 10
| urgan. 925
29| Publictsocial functions 0 10 15 25 15
40 Impartance for the local community memary -5 10 15 25 -5i
A% SOCIAL ECOMORIC 41| Economic valus 1} 10 15 25 228
42| Culkural functions 0 10 15 25 0
lv s ECoH. 325
I cunr 111.55]
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Eld. Mo 20

DISTRICT: IDSEF IR

" CRITERIA Mo ELEMEMT z CLF\CSS & l WEIGHT | WalLLE
1| Organization of wertical structures 1] b 20 45 A
2| Mature of vertical structures 0 ] 25 45 0 6.25
3| Location of the building and type of Foundation 0 ] 25 45 | 18.75
4| Diistribution of plan resisting element= 1] b 25 45 7.5
5| Reqularity in plan 0 i 26 45 | 2.5
E| Fiegularity in elewation 1] b 25 45 1
7| Type of Foors 1] ] 15 45 0 3,75
8| Foofing 0 15 20 45 | 1.25
9| Dt ails 0 ] 25 45 | 0|
10| Physical conditions 0 ] 26 45 i
1| Presence of adjacent buildings with different height 20 1} 15 45 1
12| Piozition of the buildings in the aggregate -45 =26 -15 0 -22.5)
13| Presence and number of staggered Hoors 0 15 25 45 | 0|
Effect of either structural ar typological
14| heterageneity among adjacent strustural unit -15 -0 0 45 0|
Percentage difference of opening area amang
15| adjacent Fagade =20 n 25 45 28
| sTRUCT 110 i
| sTRUCT 45 E2.5|
16| Repre=sentative architectural style for the area 0 10 15 25 0|
17| Age, importance of the build épogque 0 10 15 25 0|
18| Driginal woodwaorkfjoinery 1] 1 15 25 1
19| Original stucco, brick, Foors or eeilings 1] 10 15 25 1)
20| Qriginal statues or bass-reliefs 1] 1 15 20 1
21| Original gabletfronton 0 10 15 25 0|
22| Original balconies and railings 0 10 15 25 0|
23| Qriginal mosaics or stone work 1] 1 15 25 1
24| Original paintings or frescoes 0 10 15 25 0|
. ARCHITECTURAL 25| Conzervation state of artistic assets B 10 15 20 -5
ARTISTIC 26| Authenticity! originality [global, elements) 0 10 15 25 10|
Offficial monument [national, regional, local,
27| protected area) status 1] i} 15 25 15
28| Particular constroction techniquesimaterials 0 i 15 25 | 0|
29| Conservation state of original materials b 1 15 20 1 -2.5
30| Representative historical events 1] j[1] 15 256 | 0]
| Archaeological site 0 10 15 25 0|
32| Fepresentative! ariginal wooden framewark 1] 1 15 25 1
33| Past restoration work, -5 10 15 25 -5
Iv apcu-arT. 125
34| Impaortance in contouring the street profile B 10 15 25 225
35| Importance in contouring the urban silhouette -5 i} 15 20 15
. 36| Annees, relation with the urban pattern 0 10 15 25 0|
10 LRELES 37| Location [central area, touristic area) 0 10 15 24 375
38| Fepresentativelparticular shape of the roof 1] 10 15 25 10
| uk:eiH. 6
39| Publicizocial functions 0 10 15 25 15|
40| Impaortance for the local community memary -B 10 15 25 -5
[k SOCIAL ECOMOMIC 4| Economic value 0 10 15 25 15
42| Cultural functions 0 10 15 25 0|
| soc.econ. 26
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Appendix A267

Eld. Mo 21 CISTRICT: IDSEFIM
* CRITERIA, Mo, ELEMEMT E LLASS o l WEIGHT | WALUE
1] Organization of vertical structures 0 t5) 20 45 5
2| Mature of vertical structures 0 5 256 45 0 E.25)
3| Lozation of the building and type of foundation 0 5 25 45 0 18.75
4| Distribution of plan resisting element=s 0 ) 25 45 7.5
5| Reqgularity in plan 0 5 25 45 | 2.5
B | Regularity in elewation 0 5 250 15 5
7| Type of Hoors 0 g 15 45 | 11.25)
#| Roofing 1] 15 25 45 0 1%.75
3| Details a 0 25 45 | 1.25
10| Physical conditions 0 5 256 45 25
11| Presence of adjacent building= with different height -20 0 15 45 15
12| Position of the buildings in the aggregate -45 -28 -15 0 225
13| Presence and number of staggered Hoors 0 18 25 45 | 0
Eftect of either structural or typological
14| heterogeneity among adjacent structural unit -18 -0 1} 45 0l
Fercentage difference of opening area among
15| adjacent fagade -20 1} 28 45 45
Iy sTRUCT 10 11.25
Iy sTRUCT 45 143.75
16| Representative architectural style bar the area 0 10 15 2h A
17| Age, importance of the build épaque 0 10 15 258 18
18] Original woodwark.fjoimery 0 10 15 25 15
19| Original stucco, brick, Hoors or ceilings Ju] 10 15 25 25
20| Original statues or bass-reliefs 0 10 15 25 0l
21| Qriginal gableffrontan 0 10 15 25 15
22| Original balconies and railings 0 10 15 25 15
23| Original mosaics or skone work, 0 0 15 25 0
24| Original paintings orf frescoes 0 10 15 250 0
{5 ARCHITECTURAL 26| Congervation state of artistic assets -5 10 15 258 0
ARTISTIC 26 | Authenticity! ariginality (global, elements) 0 10 15 25 0
Official monument [national, regional, local,
27| protected area) status 0 10 15 25 15
28| Particular construction techniquesimaterials 0 10 15 25 | 5
24| Conservation state of original materials - 10 15 25 | 7.5
30| Representative historical events 0 0 15 25 | 0
| Archaeclogical site 0 10 15 250 0
32| Representatived original wooden framewaork, 0 10 15 258 0
33| Past restaration work -5 10 15 25 15
| apcH-HET. 133
M| Importance in contouring the street profile - 10 15 2h A
36| Importance in contouring the urban silhoustte -5 10 15 256 aT5
. 36| Annetes, relation with the urban pattern 0 10 15 25 0
10 UIRERGIEIE 37| Location [central area, touristic area) 0 10 15 256 375
38| Representativelparticular shape of the roof 0 10 15 25 10
Iy uRBAH. 1225
34| Publict=ocial functions 0 i0 15 256 15
40| Importance for the local community memorny -5 10 15 25 10
[k SOCIaL ECOMOMIC 4| Economic value i 10 15 20 225
42| Cultural functions 1] 10 15 25 I
|'\|' SOC-ECOH. 4?5
lv cuet 14635
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Eld. Mo, 22 DISTRICT: IDSEFIN
B CLASS |
= CRITERIA 1= ELEMEMT o WEIGHT | WALUE
1| Organization of wertical structures 1] b 20 45 A
2| Mature of vertical structures 0 i 20 45 | 1.25
3| Location of the building and type of foundation 0 ] 25 45 0 18.75
4| Distribution of plan resisting elements 0 ] 25 45 7.5
5| Reqularity in plan 0 ] 25 45 | 1
E| Feqularity in elevation 1] b 25 45 A
7| Tupe of floors 0 ] 15 45 0 3.75
&| Rioofing 1} 15 25 45 | 11.25)
9| Dietails 0 ] 25 45 0 a0
O 10| Physical conditions 0 ] 25 45 5
1| Presence of adjacent buildings with different height -20 ] 15 45 45
12| Position of the buildings in the aggregate -45 -2h -5 1] -30 0
13| Presence and number of staggered floars 0 15 25 45 | 1
Effect of either structural ar typological
14| heterogeneity among adjacent structural unit -15 -0 0 45 -12
Fercentage difference of opening area amaong
15| adjacent Fagade -2 ] 25 45 25
lwsTrucT 10 A7
| sTRucT 43 i
16| Representative architectural style for the area 0 10 15 25 22.5
17| &ge, importance of the build époque 0 10 15 25 12
18| Original woodworkfjoinery 1] 10 15 25 10
19| Original stuceo, brick, Foors or ceilings 0 10 15 25 10
20) Original statues or bass-reliefs 0 10 15 26 1
21| Driginal gableffronton 1] 1 15 25 10
22| Original balzonies and railings 0 10 15 25 10
23| Original mosaics or stone work 0 10 15 25 1
24| Jriginal paintings or frescoes 1] 1 15 25 il
1o ARCHITECTURAL 20 l:onser-._'a_tic-n s_ta_te QF artistic assets b 1 15 20 10
ARTISTIC 26| Authenticity! ariginality [global, elements) 0 10 15 25 1
Official monument [national, regional, local,
27| protected area) status 0 1 15 25 15
28| Particular construction techniquesimaterials 1] 10 15 25 0 1l
29| Conservation state of original materials -5 10 15 25 | 2.5
30| Representative historical events 0 i 15 26 | 1
| Archasological site 1] 1 15 25 il
32| Bepresentatived original wooden framewark, 0 10 15 25 10
33 Pask restaration work, -5 10 15 25 -5
|v aRcH-ART. 102
34| Importance in contouring the street profile -5 10 15 25 22.5
35) Importanee in contouring the urban silkouette -B 10 15 25 225
. 36| Anneres, relation with the urban pattern 1] 1 15 25 il
10 UIREEANEIE 37| Location [central area, touristic area) 0 10 15 25 375
38| Beprezentativelparticular shape of the roof 0 10 15 25 15
| ukean. 7.5
29[ Publictsocial functions 0 1 15 20 15
40) Importance for the local community memon -B 10 15 25 -5
7 SOCIAL ECORMOMIC H| Economic value 1} 10 15 26 225
42| Cultural Functions 0 10 15 25 0
| soc-ECon, et
Iy cuur 21275
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Appendix A269

Eld. Mo 23 DISTRICT: IDSEFIN
* CRITERIA Mo ELEMENT CLACSS O l WEIGHT | WalLUE
1] Qrganization of wertical structures 1] 5 20 45 i
2| Mature of vertical structures a0 5 25 45 | 1.25
3| Lozation of the building and type of foundation 1] g 25 45 0 18.75
4 | Digtribution of plan resisting elements 1] & 25 45 7.5
5| Reqularity in plan 1] g 25 45 0 0|
B | Fiegularity in elewvation 1] & 25 45 5
7| Tupe of floors a 5 15 45 15
2| Roofing a0 15 2h 45 | 18.75
3| Dietails a 0 26 45 | 0
10| Physical conditions 1] 5 20 45 b
1| Presence of adjacent buildings with different height -20 0 15 45 15
12| Pasition of the buildings in the aggregate -45 -28 -15 0 -3
13| Presence and number of staggered floors a 15 26 45 | 0|
Effect of either structural or typological
14| heterogeneity among adjacent structural unit -15 -0 0 45 -1
Fercentage difference of opening area amaong
15| adjacent fagade -20 0 25 45 25|
| 5TRUCT 10 TE.25]
| sTRUCT 45 EE.TE
16| Representative architectural style for the area 1] 10 15 25 15|
17| Age, importance of the build épogque 1] 10 15 25 12
18| Crriginal woodwork fjoinery a 10 15 26 10
19| Original stucco, brick, Foors or ceilings 1] 0 15 25 0|
20 Original statues or bass-relisfs a 10 15 26 0
21| Original gabledfronton 1] 10 15 25 0|
22| Original balconies and railings a 10 15 26 10
23| Original mosaics or stone work, 1] 10 15 25 104
24| Original paintings or frescoes a 10 15 26 0|
15n ARCHITECTURAL 20| Conservation state of artistic assets - 10 15 20 -0
ARTISTIC 26| Authenticityf originality [global, elements) a 10 15 26 15
Offizial monument [national, regional, local,
27| protected area) status a 10 15 26 15
28| Particular construction techniguesimaterials 1] 10 15 25 0 0|
24| Con=ervation state of ariginal materials - 0 15 26 | 5|
30| Representative historical events 1] 10 15 25 0 0|
| Archaeological zike a 10 15 26 0|
32| Bepresentativel ariginal wooden framework 1] 10 15 25 10]
33| Past restoration wark -5 10 15 25 10,
| AECH-RRT. 107
34| Impartance in contouring the street profile -8 10 15 25 22.5
35| Importance in contouring the urban zilhouette - 10 15 26 225
. 36| Annexes, relation with the urban pattern 1] 10 15 25 0|
10 URERREIE 37| Location [central area, bouristic areal 1] 10 15 25 375
38| Bepresentativedparticular shape of the roof 1] 10 15 25 10|
lv urpan. 425
33| Publictsocial functions 1] 10 15 250 15
40| Impartance for the local community memorny -8 10 15 25 -5
A SOCIAL ECOROMIC 41| Economic valus 1] 10 15 250 22.5)
42| Cultural Functions 1] 10 15 26 0|
lusac.Econ. 325
[ 7365
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Eld. Mo 24 DISTRICT: IQSEFIM
* CRITERIA Ma. ELEMEMT CL'ﬁ'gS o l WEIGHT | WALUE
1] Organization of vertical structures 0 5 20 45 5
2| Mature of vertical structures 0 I} 25 45 | 1.25
3| Lozation of the building and type of foundation 0 5 28 45 | 15.75)
4| Distribution of plan resisting elements 0 [} 28 45 7.5
5| Rieqularity in plan 0 =} 28 45 | 0l
E| Reqgularity in elewation 0 ] 28 45 0l
7| Type of Hoors 0 ] 15 45 5
2| Rioofing 0 15 25 45 | 1.25
3| Dietails 0 0 25 45 | 0l
T 10| Physical conditions 0 5 28 45 0
1| Presence of adjacent buildings with different height -20 0 15 45 0
12| Position of the buildings in the aggregate -45 -2 -15 0 =375
13| Presence and number of staggered floors 0 15 28 45 | 0l
Effect of either structural or bypalogical
14| heterogeneity among adjacent structural unit -15 -1 0 45 -12
Percentage difference of opening area among
16| adjacent fagade .20 0 25 45 25
lvsTRUCT 10 48,75
lvsTRUCT 45 24,25
16| Representative archibectural skyle for the area 0 0 15 25 0l
17| Age, impartance of the build époque 0 0 15 25 0l
12| Driginal woodwark fjoirery 1] 0 15 25 1]
19| Original stucco, brick, Hoors or ceilings 0 10 15 20 1]
20) Original statues or bass-reliefs 0 0 15 25 0
21| Qriginal gableffronton 0 0 15 25 0
22| Original balzonies and railings 0 0 15 25 0
23| Original mosaics or stone work 0 0 15 26 0l
24| Original paintings or frescoes 0 0 15 25 0l
. ARCHITECTURAL 25 Conserl..la.tion s.talte rT\F artistic assets -5 0 15 25 -5i
ARTISTIC 26| Authenticity! originality [global, elements] 0 0 15 25 0
Orfficial monument [national, regional, local,
27| protected area) status 0 0 15 25 15
28| Particular construction kechniquesimaterials 0 0 15 25 0 0
28] Conserdation state of ariginal materials -B U} 15 25 0 -2.5
30| Representative historical events 0 1] 15 25 | 0l
H| Archaeological site 0 0 15 25 0l
32| Representatived original wooden framewark 1] 0 15 25 1]
23| Past restoration work -5 10 15 25 -5
|y AR cH-RET. 2.5
34| Importance in conbouring the street profile -5 0 15 25 15
35| Importance in conkouring the urban silhouette -5 0 15 25 15
. 36| Anneges, relation with the urban pattern 0 0 15 25 0
10 URERISIS 37| Location [central area, touristic area) 0 0 15 25 375
38 Representativedparticular shape of the roof 0 10 15 26 0
| urpAH. E7.5)
28| Publicfsocial functions 0 j1] 15 20 15
40] Importance for the local community memany -5 0 15 25 -5i
i SOCIAL ECORORMIC 4| Economic value 1} jli] 15 25 15
42| Cultural functions 0 10 15 25 0
| 50.c.EC0H. 25|
I cuLr 25,35
i)\r’" ‘{&
Fatao 3
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Appendix A271

Eld. Mo, 25 DISTRICT: IDSEFIM
B CLASE |
* CRITERIA Ma. ELEMENT 7 = & WEIGHT | ¥ALUE
1] Organization of vertical structures 0 ] 20 45 20)
2| Mature of vertical structures 0 I} 20 45 | 1.25
3| Lowzation of the building and type of foundation 0 5 25 45 | 18.75
4| Distribution of plan resisting elements 0 5 25 45 375
5| FRiegularity in plan 0 5 25 45 | 2.5
| Riegularity in elewation 0 [} 25 45 1]
7| Tupe of floors 0 [} 15 45 | 3.75
2| Rioofing 0 15 20 45 | 18.75
9| Details 1} 1} 25 45 | a
10| Physical conditions 0 ) 25 45 5
]| Presence of adjacent buildings with different height -20 0 15 45 -20)
12| Position of the buildings in the aggregate -45 -2h -15 0 S35
13| Presence and number of staggered Floors 0 15 25 45 | 1]
Effect of either structural or typological
14| heterogeneity among adjiacent structural unit -15 -0 0 45 -12
Percentage difference of opening area among
15| adjacent Fagade -20 1] 25 45 45
lvsTRUCT 10 125
lwsTRucT 45 28
16| Representative architectural shyle for the area 0 i} 15 28 a0
17| Age, impartance of the build époque 0 i} 15 28 a0
18| Original woodwaorkfjoineny 0 i} 15 28 a0
19| Qriginal stucco, brick, floors or ceilings 1] 0 15 25 0
20] Qriginal statues or bazs-reliefs 0 0 15 28 1]
21| Qriginal gableffronton 0 0 15 28 1]
22| Original balconies and railings 0 0 15 28 1]
23| Qriginal mosaics or stone work 0 0 15 28 1]
24| Qriginal paintings or frescoes 0 0 15 28 1]
5% ARCHITECTURAL 20| Conservation state of artistic assets -0 0 15 20 Rl
ARTISTIC 26| Authenticityd originality [global, elements) 0 0 15 28 a
Official monument [national, regional, local,
27| protected area) status 0 i} 15 28 15
28| Particular construction techniguesimaterials 0 1] 15 28 | a0
29| Conservation state of original materials b n 15 25 0 -2
0] Representative historical events 0 0 15 28 | 1]
‘H| Archasological site 0 0 15 28 1]
32| Representative! original wooden framework 0 0 15 28 1]
2k Past restoration work, -0 10 15 25 -5
Iv apcH-aeT. 2.5
34| Importance in contouring the street profile -5 0 15 28 15
35| Importance in contouring the urban silhouette -5 0 15 28 15
. 36| Anneges, relation with the urban pattern 0 0 15 28 1]
10 UREERISE 37| Location [central area, bouristic area) 0 0 15 28 375
38 Representativelparticular shape of the roof 0 10 15 28 1]
lv uREAH. E7.5
28| Publicdsocial functions 0 0 15 20 15
40] Importance bor the local community memary -B 0 15 28 -
B3 SOCIAL ECOROMIC 4| Economic value 1} jli] 15 26 15
42| Culkural Functions 0 0 15 25 0
Jy 50 c-EC0H. 25
lv cuLr £3.975
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Bld. Ma.: 26 DISTRICT: IDSEFIM
b CRITERIA | Ma. ELEMEMT CLASS O | WEIGHT | WaLUE
1] Organization of vertical structures I 5 20 45 20
2| Mature of wertical structures I 5 25 45 0 1.25)
3| Lozation of the building and type of foundation 0 =] 20 45 0 18.75
4| Distribution of plan resisting elements I 5 20 45 3r.h
5| Regularity in plan I 5 25 45 | 2.5
6| Reqularity in elevation I 5 25 45 ]
7| Type of floors 0 ] 15 45 0 375
3| Roafing 1] 15 25 15 | 1875
3| Dietails 1] a 25 45 | 0
10{ Physical conditions 0 ] 20 45 5
1| Presence of adjacent buildings with different height -20 0 15 45 -20
12| Position of the buildings in the aggregate -45 -26 -15 0 -37.5
13| Presence and number of staggered Hloars 1] 15 25 45 | I
Effect of either structural or yypological
14| heterogeneity among adjacent structural unit -15 -0 I 45 -12
Fercentage difference of opening area among
15| adjacent fagade -20 0 25 45 45
|y sTRUCT 10 112.5
I\'STRI.ICT 15 EE
16| Representative architectural style for the area 1] 0 15 25 I
17 [ Age. impartance of the build épaque 1] 0 15 25 I
12 | Original woodworkdjoinery 0 0 15 25 0l
19| Crriginal stuceo, brick, Aoors or ceilings 1] 0 15 25 I
20| Qriginal statues or bass-relisfs 1] 0 15 25 I
21| Original gableffrontan 0 0 15 25 0
22| Original baleonies and railings 1] n 15 250 I
23| Qriginal mosaics or stone work, 1] 0 15 25 I
ARCHITECT 24| Qriginal pai.ntings ar Frescpe.s 1] 0 15 25 I
15 URAL 20 I:Dnserl._la_tlon s_ta!te QF artistic assets - j] 15 20 A
ARTISTIC 26 .ﬁ.ulfh??ntlcltgn' ariginality .[gln:ubal. ellementﬂ] 1] 0 15 25 I
Cifficial monument [national, regional, local,
27 |protected area) status 0 0 15 25 15
28| Particular construction techniquesimaterials 1] n 15 250 | I
28| Conservation stake of original materials -B 0 15 25 | 2.5
30| Representative historical events 1] 0 15 25 | I
H| Archasological sive 1] n 15 250 I
32| Representatived original wooden framewaork. 1] 0 15 25 I
33| Past restoration work -B 0 15 25 -5i
|v aRcH-ART. 2.5
34| Importance in contouring the street profile -0 0 15 25 15
35| Importance in contouring the urban silhoustte -B 0 15 25 15
. 36| Anneses, relation with the urban pattern 1] 0 15 25 I
L | URISASIE 37 | Location [central area, touristic area) 0 0 15 20 375
38| Fepresentativelparticular shape of the roof 1] 0 15 25 I
I\' UERAH. B?E
39| Publicdsoeial Functions I 0 15 25 15
40| Impartance for the local community memory -B 0 15 25 -5
) SOCIAL -
5% ECONOMIC 41| Economic value I j] 15 20 18
42| Cultural functions 1] n 15 25 I
|vs¢c-:c¢ﬂ. 25
[ E9.97h

Fato - \_)"'P*
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Appendix A273

Eld. Mo 27 DISTRICT: IDSEFIM
b CRITERIA fila. ELEMEMT l:L.ﬁ.CSS l WEIGHT | VaLUE
1] Organization of wertical structures ] & 20 45 ]
2| Mature of vertical structures 0 5 25 45 | 1.25
3| Location of the building and type of foundation ] ] 25 45 | 1875
4| Distribution of plan resisting elements ] & 25 45 7.5
5| Fegularity in plan 0 5 25 45 D 25
&| Rieqularity in elevation ] 5 26 45 1]
7| Tupe of floors ] & 15 45 | 3.75
2| Fioofing I 15 25 45 0 11.25)
4| Details 1] a 26 45 | a
T 10| Phuysical conditions ] & 25 45 ]
1| Presence of adjacent buildings with different height =20 0 15 45 0
12| Position of the buildings in the aggregate 45 -26 -15 ] Rl
13| Presence and number of staggered Floors 1] 15 25 45 0 1]
Effect of either structural ar typological
14| heterogeneity among adjacent structural anit -15 -0 0 45 a
Fercentage difference of apening area among
15| adjacent fagade =20 1] 25 45 45
| sTRUCT 10 0]
| sTRUCT 45 225
16| Fiepresentative architectural style For the area 1} i} 15 25 0
17| Age, importance of the build époque 1} 0 15 25 0
18] Original woodwork{joinery I] 10 15 25 a
19| Qriginal stuceo, brick, floors or ceilings 1] 10 15 25 0
20| Qriginal statues or bass-reliefs 1} 0 15 25 0
21| Original gabletfronton I] 10 15 25 a
22| Qriginal balconies and railings 1} i} 15 25 0
23| Qriginal mosaics or stone work 1} 0 15 25 0
24| Original paintings or frescoes I] jli] 15 25 a
155 ARCHITECTURAL 26) Conzervation state of artistic assets - 10 15 20 ]
ARTISTIC 26| Authenticity! originality [(global, elements] 1} 10 15 25 0
Oifficial monument [national, regional, local,
27| protected area) status 1} i} 15 25 15
28| Particular construction techniquesimaterials 1} i 15 25 D 0
29| Conservation state of original materials -0 jli] 15 25 0 2.5
30| Fepresentative historical events 1} i} 15 25 D 0
H| Archasological site 1} 0 15 25 0
32| Riepresentatived ariginal wooden framewark, I] jli] 15 25 a
33| Fast restoration work, -0 10 15 20 -5
| ARcH-AET. 2.0
34| Importance in contouring the street profile -3 jlu] 15 25 22.5
35| Importance in contouring the urban silkouethe B Lt} 15 25 15
. 36| Annewes, relation with the urban pattern 1] jli] 15 26 a
0 RIS 37| Location [central area, touristic area) ] jl] 15 25 375
28| Fiepresentativelparticular shape of the roof 1} 10 15 25 ul
| ukeaH. TH
39) Publictzocial functions 0 10 15 25 15
40) Impartance For the local community memon il 10 15 26 -5
G SOCIAL ECOMOMIC 4| Economic value ] 10 15 20 15
42| Cultural functions ] 10 15 25 0
|y v ECoH, 25
I cuLr EE.8TE
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Bld. Mo 28 DISTRICT: IOSEFIN
* CRITERIA Mo, ELEMENT = CLACSS l WEIGHT | WaLUE
1] Organization of wertical structures 1] 5 20 45 5
2| Mature of vertical structures a I} 25 45 | E.25
3| Lozation of the building and bype of Faundation a =} 25 45 | 18.75)
4| Distribution of plan resisting elements a ] 25 45 75
5| Reqgularity in plan a 5 25 45 | 258
&| Regularity in elewation 1] [} 25 45 A
T| Tupe of floors 1] [ 15 45 0 11.25
2| Rioofing a 15 2h 45 | 18.75
9| Dietails a 0 20 45 | 1.25
10| Physical conditions 1] 5 25 45 5
11| Presence of adjacent buildings with different height -20 0 15 45 45
12| Position of the buildings in the aggregate -45 -6 -15 0 el
13| Presence and number of staggered Hoors a 15 25 45 | 225
Effect of either structural or typalogical
14| heterogeneity among adjacent structural unit -15 -0 0 45 0
Fercentage difference of opening area among
15| adjacent Fagade -20 1] 25 45 25
| sTRUCT 10 H1.25)
| sTRUCT 45 161.25]
16| Representative architectural style for the area 1] 0 15 25 375
17| Age, importance of the build épogque 1] 0 15 25 12
18] Original woodwaork fjoinery a 0 15 28 15
19| Original stuceo, brick, Hoors ar ceilings 1] 0 15 25 15
20| Original statues or bass-reliefs a 0 15 28 10
21| Original gableffronton 1] 0 15 28 15
22| Qriginal balzonies and railings 1] 0 15 28 10
23| Qriginal ma=aics or stone work 1] 0 15 28 0
24| Qriginal paintings ar frescoes 1] 0 15 25 0
15 ARCHITECTURAL 26| Conservation state of artistic assets il j1] 15 26 0
ARTISTIC 28| Authenticityd originality [global, elements] 1] 0 15 25 0
Official monument [national, regional, local,
27| protected area) status a0 0 15 28 15
28| Particular construction techniquesimaterials 1] 1 15 28 | 0l
29| Conservation stake of ariginal materials -5 1] 15 25 | 5
30| Representative historical events 1] 0 15 28 0 0
3| Archaeclogical site 1] 0 15 28 0
32| Bepresentatived ariginal wooden framewaork 1] 0 15 28 15
23| Past restoration work -G 10 15 26 10
| b EH-RET. 1649.5)
34| Importance in contouring the street profile -5 0 15 25 375
38| Importance in contouring the urban sihouette -5 0 15 28 375
. 36| Annepes, relation with the urban pattern 1] 0 15 26 0
10 UREEHIETE 37| Location [central area, bouristic area) 1] 0 15 28 375
38| Representativedparticular shape of the roof 1] 10 15 25 15|
| uRBAH. 127.5]
39| Publicizocial Functions a 10 15 28 15
40| Importance For the local community memorny -5 0 15 20 10
|77 SOCIAL ECOMAMIC 4| Economic walus a 0 15 26 228
42| Cultural Funitions 1] 10 15 26 0
| soc.Econ. 475
I cuLr 153.43
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Appendix A275

Eld. Mo 29 DISTRICT: IDSEFIN
* CRITERIA o ELEMEMT CLACSS l WEIGHT | WALUE
1] Organization of wertical structures a 5 20 45 20
2| Mature of vertical structures 1] ) 25 45 | 1.26]
3| Location of the building and type of Foundation 1] 5 25 45 | 15.75
4| Distribution of plan resisting elements a [} 25 45 375
5| Reqularity in plan a 5 25 45 | 2.5
E| Regularity in elevation 1] 5 25 45 5
T| Tupe of floors 1] [} 15 45 5
§| Roofing a 15 25 45 | 15.75)
9| Details a 0 25 45 | a
10| Physical conditions 1] 5 25 45 5
11| Presence of adjacent buildings with different height -20 0 15 45 1
12| Position of the buildings in the aggregate -45 -25 -15 0 -37h
13| Presence and number of staggered floors 0 15 20 45 0 il
Effect of either structural or typological
14| heterageneity among adjacent structural onit -15 -0 a 45 1
Percentage difference of opening area amang
15| adjacent Fagade Reli) 0 25 45 1]
I sTRuCT 10 11375
| sTRuCT 43 TE.25
16| Representative architectural style for the area 1] 0 15 25 22.5
17| Age, impartance of the build poque 1] 0 15 25 1
18| Original woodworkfjoinery a 0 15 26 10
19| Original stucco, brick, Aoors or ceilings 1] 1] 15 25 10
20| Original statues or bass-reliefs 1] 0 15 25 1
21| Original gableffronton 1] 0 15 25 1
22| Original balzonies and railings 1] i} 15 25 1
23| Jriginal mosaics or shone work, 0 n 15 25 il
24| Original paintings or frescoes 1] 0 15 25 1
1B ARCHITECTURAL 25 l:onserl..la_tion s.ta!te QF artistic assets -5 0 15 26 -5
ARTISTIC 26| Authenticity! originality [global, elements] 0 1] 15 25 1l
Official monument [national, regional, local,
27| protected area) status 1] 0 15 25 15
28| Particular construction techniquesfmaterials 1] 1] 15 25 | 1
29| Conservation state of original materials -5 n 15 25 0 -2
30| Representative historical events 1] 0 15 25 | 1
H| Archaeological site 1] it} 15 25 1
32| Representative! ariginal wooden framework. 1] i} 15 25 1
33| Past restoration work, -G 10 15 25 -5
lv wrcu.aeT. 45|
34| Importanee in contouring the street profile -5 0 15 25 22.5
35| Importanee in contouring the urban silhouette -5 0 15 25 225
. 36| Anneres, relation with the urban pattem 0 n 15 25 il
10 UIREGIBTIE 37| Location [central area, touristic areal 1] 0 15 25 375
38| Bepresentativelparticular shape of the roof 1] 10 15 25 1]
|y urEaH. 2.5
39| Public/zacial functions a0 0 15 25 15
40| Importance for the local community memory -5 0 15 25 -5
|77 S0OCIAL ECORNORIC H| Economic value a 0 15 20 225
42| Cultural functions 1] 10 15 26 1
lvsoc.Econ. 325
lv cuur i
Foto
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Eld. Mo.: 30 DISTRICT: IDSEFIM
* CRITERIA Mo, ELEMEMT CLACSS l WEIGHT | WALUE
1] Organization of wertical structures a ) 20 45 5
2| Mature of vertical structures a ) 25 45 | 1.25
3| Location of the building and pe of foundation 1] 5 25 45 | 15.75
4| Distribution of plan resisting elements a0 ) 25 45 7.5
5| Reqularity in plan 0 ] 20 45 0 0
E| Reqularity in elewation 1] [} 25 45 1]
T| Tupe of floors a 5 15 45 | 3.75
2| Rioofing a 15 25 45 | 18.75)
3| Details a 0 25 15 | a
10| Physical conditions a [} 25 45 25
11| Presence of adjacent buildings with different height -20 1] 15 45 -20)
12| Position of the buildings in the aggregate -45 -25 -15 0 S35
13| Presence and number of staggered Hloors a 15 25 45 | ol
Effect of either structural ar kypological
14| heterogeneity among adjacent structural unit -15 -0 1] 45 -12]
Fercentage difference of opening area among
15| adjacent Fagade -20 0 25 45 0
| sTRUCT 1 35
|y sTRuCT 45 25.5
16| Representative architectural style for the area 0 1] 15 25 15
17| Age, impartance of the build dpogue 1] 0 15 25 1]
18] Original woodwaorkfoinerny 1] 0 15 25 jl]
19| Original stuceo, brick, Hoors or ceilings 0 0 15 25 1]
20 Original statues or bass-reliefz 1] 0 15 25 1]
21| Original gableffronton 1] 0 15 25 1]
22| Original balzonies and railings 1] 0 15 25 a0
23| Driginal mosaics or shone work, 0 0 15 25 0
24| Original paintings or frescoes 1] 0 15 25 1]
. ARCHITECTURAL 25| Conzervation state of artistic assets -5 0 15 25 -5
ARTISTIC 26 | Suthenticity! originality [global, elements] 0 0 15 25 0
Official monument [national, regional, local,
27| protected area) status a 0 15 26 15
28| Particular construction techniquesimaterials 0 0 15 25 0 0
29]| Conservation state of original materials -5 0 15 25 | -2.5)
30| Representative historical events 1] U} 15 25 | a
H| Archaeological site 0 0 15 25 0
32| Representatived original wooden framewark, 1] 0 15 25 1]
23| Past restoration work. -5 10 15 25 -5
| wRcH-AET. 27.5
34| Importance in contouring the street prafile -5 0 15 25 225
35] Importance in contouring the urban silhoustte -5 0 15 25 22.5
. 36| Anneres, relation with the urban pattern 1] 0 15 25 1]
10 UREAGSIIE 37| Location [central area, touristic areal a 0 15 25 37h
38| Bepresentativedparticular shape of the roof 1] 10 15 25 10
|t urpiH. q2.5
28| Publicdsocial functions a jl1] 15 20 15
40] Importance bar the local community memiary -5 0 15 25 -5
G SOClAaL ECOROMIC | Economic value a 10 13 25 225
42| Cultural Functions 1] 10 15 25 0
Jy 5o ECoH, 328
lv cuur 32,85
Foto v_))l"gu- ((
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Appendix A277

Eld. ho.: 31 DISTRICT: IOSEFIM
k4 CRITERIA ko, ELEMEMT CL'CI'I:SS l WEIGHT | wALUE
1| Organization of wertical structures 0 ) 20 45 20
2| Mature of vertical structures 0 b 20 15 | 1.25
3| Location of the building and type of foundation 0 5 25 45 | 18.75
4| Distribution of plan resisting elements 0 b 26 45 FRil
§| FReqularity in plan 0 =} 26 45 | 0l
& | Begularity in elewation 0 [} 26 45 A
7| Type of Hoors 0 b 15 45 | 375
8| Roofing I 15 25 45 | 15.75
3| Details 1] 0 25 45 | I
10| Physical conditions 0 5 25 45 45
11| Presence of adjacent buildings with different height -20 0 15 45 -210
12| Position of the buildings in the aggregate -45 -26 -15 0 -37h
13| Presence and number of staggered floors 0 15 26 45 0 0l
Eftect of either structural ar typological
14| heterogeneity among adjacent structural unit -15 -0 0 45 -12]
Fercentage difference of opening area among
15| adjacent Fagade -2 1] 25 45 1]
| sTRUCT 1 130
I\'STRUC'I 15 an
16| Representative architectural style for the area 0 10 15 25 228
17| Age, importance of the build époque 0 10 15 25 0
18| Original woodwarkfjoinery 0 10 15 25 10
19| Original stucco, brick, Foors or ceilings 1] 10 15 25 10
20| Qriginal statues or bass-reliefs 0 10 15 25 0
21| Qriginal gabledfronton 0 10 15 25 0
22| Original baleonies and railings 0 10 15 25 0l
23| Original mosaics or stone work 0 10 15 25 0l
24| Original paintings or frescoes 0 0 15 258 0l
15 ARCHITECTURAL 20| Conservation state of artistic assets -0 1] 15 20 -
ARTISTIC 26| Authenticityd originality [global, elements) 0 10 15 25 0
Official monument [national, regional, local,
27| protected area) status 0 10 15 26 15
28| Particular construction kechniquesimaterials 0 10 15 25 0 0
29| Consertation state of ariginal materials -B 10 15 25 0 -2.58
30| Representative historical events 0 10 15 25 0 0l
3| Archaeological site 0 10 15 26 0l
32| Representatived ariginal wooden framewark 0 0 15 258 0l
23| Past restaration work, -5 10 15 25 -5
lw apcu.arT. 45
34| Impartance in conkouring the street profile -B 10 15 25 225
35| Impartance in conkouring the urban silkouette -5 10 15 25 225
. 36| Annexes, relation with the urban pattern 0 10 15 25 0l
10 URERREIE 37| Location [central area, bouristic anea) 0 10 15 26 375
38| Bepresentativedparticular shape of the roof 0 10 15 25 0
I\:'I.IRD“IL 825
28| Publicdsocial functions 0 1] 15 20 15
40| Impiartance For the local community memory -B 10 15 25 -5
[k SOCIAL ECOMORIC H|Economic value 1] i 15 25 225
42| Cultural functions 0 10 15 25 0
| 5o ECoH. 325
Iy cut 52,975
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Eld. Mo 32 DISTRICT: IDSEFIN
i CLASS
* CRITERIA o ELEMEMT o WEIGHT | WALUE
1] Qrganization of wertical structures 0 5 20 45 ]
2| Mature of wertical structures 0 5 2h 45 | £.25
3| Location of the building and type of foundation 0 ] 26 45 0 18.75
4| Distribution of plan resisting elements 0 5 25 45 .5
5| Fieqularity in plan 1] 5 25 45 0 0
E| Fieqularity in elevation 0 ] 25 45 25
7| Tupe of Hoors 0 5 15 45 0 3.75
2| Rioofing 0 15 25 45 | 1.25
9| Dietails 1} a 25 45 | a
70 10| Physical conditions 1] ] 25 45 25
11| Presence of adjacent buildings with different height 20 0 15 45 -20)
12| Position of the buildings in the aggregate -45 -25 -15 0 -37.5
13| Presence and number of staggered floors 0 15 25 45 | 1]
Effect of either structural or typalogical
14| heterogeneity among adjacent structural unit -15 -0 0 45 -12
Percentage difference of opening area amaong
16| adjacent fagade .20 0 25 45 0
| sTRUCT 0 102.5
|y sTRUCT 45 33
16| Riepresentative anchitectural style for the area 0 jli] 15 25 22.5
17| Age, impartance of the build époque 0 10 15 25 a0
18| Original woodwarkdoinery 1] 0 15 25 10
19| Original stucco, brick, floors or ceilings 1] 10 15 20 10
20) Original statues or bass-reliefs 0 jl] 15 25 1]
21| Qriginal gabletfronton 0 jl] 15 25 1]
22| Original balconies and railings 0 jli] 15 26 a
23| Original mosaics or stone work. 0 10 15 25 a0
24| Jriginal paintings or frescoes 1] i} 15 25 0
1B ARCHITECTURAL 25| Conzervation state of artistic assets -h j] 15 25 il
ARTISTIC 26| Authenticity! originality [global, elements] 0 jl] 15 25 1]
Oifficial monument [national, regional, local,
27| protected area) skatus 0 10 15 25 15
28| Particular construction bechniquesimaterials 0 10 15 25 | a0
29| Conservation state of original materials b i} 15 26 0 -2
30| Representative historical events 0 jl] 15 25 | 1]
H| Archaeclogical site 0 jl] 15 25 1]
32| Representatived original wooden framework, 0 jl] 15 25 1]
33| Past restoration work. -5 10 15 25 -5
|y wRcH-HR T, 45
34| Importance in contouring the street prafile -5 10 15 25 225
35| Importance in conbouring the urban silkouette -5 10 15 25 225
. 36| Annexes, relation with the urban pattern 0 jl] 15 25 1]
10 UREEEIE 37| Location [central area, touristic area) 0 jl] 15 25 375
38 Bepresentativelparticular shape of the rocok 0 10 15 25 1]
|t ukean. 2.5
28| Publicfsocial functions 0 10 15 25 15
40] Importance for the local sommunity memon - jli] 15 26 -5
5% | SOCIAL ECOMOMIC H| Ezonomic value 1} 10 15 25 225
42| Cultural functions 0 10 15 26 0
| sc-E 0. 32.5
[ F.TEE
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Appendix A279

Eld. Mo 33 DISTRICT: IDSEFIN
k1 CRITERIA Mo, ELEMEMT CLP'I:SS l WEIGHT | WALLUE
1] Drganization of vertical structures 0 =} 20 45 5
2| Mature of vertical structures 0 =} 25 45 | .26
3| Location of the building and type of Foundation 0 5 25 45 0 19.75
4| Diistribution of plan re=isting elements 0 5 26 45 7.5
5| Regularity in plan 0 ] 26 45 | 25
E| FRegularity in elewation 0 =} 26 45 5
7| Type of Hoors 0 I3 15 45 0 1.25
8| Roofing I 15 25 45 | 1875
3| Details I 1] 25 45 | 0
10| Physical conditions 0 ) 26 45 5
11| Presence of adjacent buildings with different height 200 0 15 45 0|
12| Position of the buildings in the aggregate -46 -25 -15 0 -22.0
13| Presence and number of staggered floors 0 15 25 45 | 12.5)
Effect of either structural or typological
14| heterogeneity among adjacent structural unit -15 -0 0 45 -1z
FPercentage difference of opening area among
15) adjacent tagade -20 0 25 45 45
lvsTRUCT 1 S0
| sTRUCT 43 103
16| Representative architectural style For the area 0 0 15 26 22.5)
17| Age, impartance of the build époque 0 0 15 20 0
12| Original woodworkdjoineny 0 0 15 25 104
19| Crriginal stucco, brick, floors or ceilings 0 0 15 25 10
20] Original statues or bass-reliefs 0 0 15 26 0|
21| Criginal gabledfronton 0 10 15 26 0
22| Qriginal baleonies and railings 0 10 15 25 10]
23| Driginal mosaics or skone wark 0 10 15 25 0|
24| Original paintings or frescoes 0 0 15 25 0|
15 ARCHITECTURAL 25| Conservation state of artistic assets -h 0 15 26 10
ARTISTIC 26| Authenticity! originality [global, elements) 0 0 15 20 0
Oiffizial monument [national, regional, local,
27| protected area) status 0 10 15 25 15|
28| Particular construction techniquesimaterials 0 0 15 26 | 0|
28| Conservation state of original materials il 0 15 26 | 5|
20| Representative historical events 0 0 15 20 | 0
| Archaeological site 0 10 15 25 0|
32 | Reprezentatived ariginal wooden framework 0 0 15 25 0|
33 Prast restoration work -5 10 15 25 15
|v arcu-aRT. arh
34| Importance in contouring the street profile -5 10 15 25 375
35| Importance in contouring the urban silhouette -h 0 15 26 22.5)
. 36| Anneres, relation with the urban pattern 0 10 15 25 0|
L UREREIE 37| Location [central area, bouristic area) 0 10 15 25 370
38| Reprezentativedparticular shape of the roof 0 10 15 25 10
lvurean. 107.5
39| Publicizocial functions 0 0 15 250 15
40| Importance for the local community memoarny -h 0 15 26 -0
| SOCIAL ECOMOMIC 41| Economic walue 1] 0 15 25 225
42| Cultural functions 0 10 15 25 i)
I\'SDC-[COH. 325
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Eild. Mo.: 24

DISTRICT: IDSEFIM

= CRITERLA Mo, ELEMEMT CLAI:SS l WEIGHT | WaLUE
1| Organization of vertical structures 0 5 20 45 A
2| Mature of vertical structures 1] 5 25 45 | E.25
3| Location af the building and type of foundation ] ] 25 45 0 18.75
4| Digtribution of plan resisting elements 0 5 25 45 T.h
5| Regularity in plan ] 5 25 45 | 2.5
E| Reqularity in elevation ] 5 26 45 1]
7| Type of Howors 0 5 15 45 D 11.25
& Rioofing 1] 15 2h 45 | 18.75
9| Details 1] a 25 45 | a
10{ Physical conditions 0 5 25 45 A
11| Presence of adjacent buildings with different height -20 1] 15 45 15
12| Position of the buildings in the agaregate -45 -26 -15 0 -22.8
13| Presence and number of staggered floors 1} 15 25 45 0 0
Effect of either structural or typological
14| heterageneity among adjacent structural unit -15 -0 0 45 a
Percentage difference of opening area amang
15| adjacent Fagade -20 0 25 45 0
|y sTRUCT 0 20
lvsTRUCT 15 T
16| Representative architectural style for the area ] 10 15 25 22.5
17| &ge, importance of the build époque 1] 10 15 25 a0
18] Original woodworkfjoinery ] 10 15 25 10
19| Original stugeo, brick, Hoors or eeilings ] 1 15 25 10
20| Original statues or bass-relisfs 0 10 15 25 10
21| Original gablefronton ] 10 15 25 10
22| Original baleonies and railings ] 1 15 25 10
23| Original mo=aics or stone work, i} 10 15 25 0
24| Original paintings or frescoes 1] 10 15 25 1]
1B ARCHITECTURAL 26| Conservation state of artistic assets -5 10 15 26 10
ARTISTIC 26| Authenticity! ariginality [global, elements] 1} 10 15 25 0
Official monument [national, regional, local,
27| protected area) status ] 10 15 26 15
28| Particular construction bechniquesimaterials 1} 10 15 25 0 0
29| Conservation state of original materials -3 10 15 25 | ]
30| Representative historical events 1] 1] 15 26 | a
| Archasclogical site 1} 10 15 25 0
32| Bepresentatived original wooden framework, 1] 10 15 25 1]
33| Pastrestoration work. -5 10 15 26 10
| AE:CH-HR T, 112.5]
34| Importance in contouring the street profile b 10 15 20 30
36] Importanee in contouring the urban silkouette -0 10 15 25 22.5
. 36) Annexes, relation with the urban pattern 1] 10 15 25 a
10z URERRSITE 37 |Lowzation [central area, touristic area) 0 10 15 20 30
38| Bepresentativelparticular shape of the rook 1] 10 15 25 10
|y uk:eiH. 107.5
39) Publicizacial functions ] 10 15 25 15
40 Importance for the local community memorny - ] 15 25 -5
|77 SOCIAL ECOMOMIC H| Economic walue ] 10 15 20 22.5
42| Cultural functions 1] 10 15 25 0
lvsoc.econ, 32,5
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Appendix A281

Bld. Mo 35 DISTRICT: IDSEFIN
* CRITERIA Ma. ELEMEMT 2 CLACSS o l WEIGHT | wALLE
1] Organization of wertical structures 0 5 20 45 5
2| Mature of vertical structures 0 I3 25 45 0 1.25
3| Location of the building and ype of Foundation 0 =} 25 45 0 18.75|
4 | Distribution of plan resisting elements 0 ] 25 45 .5
5 | Reqularity in plan 0 [} 25 45 0 2.5
| Reqularity in elevation 0 [} 25 45 A
7| Type of floors 0 [} 15 45 0 3.75]
| Foofing 0 15 25 45 | 1.25
3| Details 0 0 25 45 | 0|
10| Physical conditions 0 5 25 45 25|
1| Presence of adjacent buildings with different height -20 0 15 45 0|
12| Position of the buildings in the aggregate -45 -2 -15 0 -37.5)
13| Presence and number of staggered Aoors 0 15 25 45 0 0|
Effect of either structural or typalogical
14 | heterogeneity amang adjacent structural unit -18 -0 0 45 0|
Ferzentage difference of opening area among
16| adjacent Fagade 20 0 26 45 0|
| sTRucT 0 S0
| sTRUET 45 42 5|
16| Repre=sentative architectural style for the area 0 0 15 25 0|
17 | Age, importance of the build paque 0 0 15 25 0|
15| Qriginal woodwaorkfjoineny 0 0 15 25 0|
19| Qriginal stucea, brick, floors or ceilings 0 0 15 25 0|
20| Qriginal statues or bazs-reliefs 0 0 15 25 0|
21| Qriginal gableffranton 0 0 15 25 0|
22| Qriginal balconies and railings 0 0 15 25 0|
23| Original mo=aics or stone work 0 0 15 25 0|
24| Original paintings ar frescoes 0 0 15 25 0|
15 ARCHITECTURAL 26| Conservation stake of artistic assets -5 0 15 25 -5i
b ARTISTIC 26| Authenticityd ariginality (global, elements] 0 0 15 25 0|
Official monument (national, regional, local,
27| protected area) status 0 0 15 25 15|
28| Particular construction techniquesfmaterials 0 0 15 25 0 0|
29| Conservation state of original materials -5 0 15 25 0 -2.5
20| Representative historical events 0 0 15 25 | 0|
H| Archasological site 0 0 15 25 0|
32| Representatived ariginal wooden framework. 0 0 15 25 0|
44| Past restoration work -5 10 15 25 -5
lv aRcH.ART. 2.5
34| Importance in contouring the street profile -5 0 15 25 15|
35| Importance in contouring the urban silhouette - ji] 15 25 15
. 36| Annexes, relation with the urban pattern 0 0 15 25 0|
10 URERAIEIE 37| Location [central area, bouristic area) 0 0 15 25 37.5)
38| Representativedparticular shape of the roof 0 10 15 25 0|
| urgan. E7.5
34| Publicisocial functions 0 ji] 15 25 15
40| Impartance For the local community meman -5 0 15 25 -5i
A% SOCIaL ECORMOMIC 4| Economic value 0 10 15 25 15
42| Cultural Funiztions 0 10 15 25 0|
lusoc.econ. 25
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Eld. Mo 36 DISTRICT: IDSEFIN
" CRITERIA Ma. ELEMEMT CLF"CSS l WEIGHT | wALUE
1] Organization of wertical structures 1] [} 20 45 A
2| Mature of wertical structures a I} 26 45 D 1.25]
3| Lozation of the building and kype of Foundation a =} 25 45 0 1875
4| Distribution of plan resisting element= 0 ] 25 45 7.5
5| Fiegularity in plan 1] 5 25 45 | 0
E| Fiegularity in elevation 1] [} 25 45 A
7| Tupe of Foors a [} 15 45 0 3.75)
8| Rioofing a 15 25 45 | .25
9| Dietails 1] 0 25 45 0 0l
10| Physical conditions 1] 5 25 45 25
11| Presence of adjacent buildings with different height -20 0 15 45 0
12| Position of the buildings in the agaregate -45 -2 15 0 R
13| Presence and number of staggered floors 1] 15 25 45 | 0l
Effect of either structural or typological
14| heterogeneity among adjacent structural unit -15 -0 0 45 0
Fercentage difference of opening area among
15| adjacent Fagade -20 1] 25 45 25
lvsTrRuCT 11 775
lvsTRUCT 15 £
16| Riepresentative architectural style for the area 1] 0 15 25 0
17| &ge, impartance of the build époque 1] n 15 25 0
18] Original woodwork{joinery a n 15 26 0l
19| Original stucco, brick, Aoors or ceilings 0 1] 15 25 1]
20| Original statues or bass-reliefs 0 n 15 26 1]
21| Qriginal gabledfronton 1] 0 15 25 0
22| Original baleonies and railings 1] n 15 25 0
23| Original mosaics or stone work, a n 15 26 0l
24| Original paintings or frescoes 1] n 15 25 0l
1B ARCHITECTURAL 26) Conzervation shate of artistic assets - 0 15 26 -5
) ARTISTIC 2| Authenticity! originality [global, elements] 1] 0 15 25 0
Orfficial monument [national, regional, local,
27| protected areal status a n 15 25 15
28| Particular construction techniquesimaterials 1] 0 15 25 | 0l
29| Con=ervation state of original materials -5 n 15 25 0 -2.5
30| Representative historical events 1] 0 15 25 | 0
H| Archaeological sive 1] n 15 25 0
32| Representatived original wooden framewaork, 1] n 15 25 0l
33| Past restoration work -5 10 15 25 -5
Iv ak.cH-nRT. 250
34| Importance in contouring the street profile -5 n 15 25 15
35| Importance in contouring the urban silhouette -5 0 15 25 15
. 36| Annexes, relation with the urban pattern 1] 0 15 25 0
10 UIREHNETS 37| Location [eentral area, touristic area) 1] n 15 25 375
38 Representativelparticular shape of the roof 1] 10 15 25 0
|y uREAH. E7.5)
39) Public!social functions a0 n 15 25 15
40| Importance for the local community memony -5 1 15 25 -5
s SOCIAL ECORORIC 4| Economic value a 1] 15 25 15
42| Cultural functions 1] 10 15 25 0
lwsnc.econ. 25
Iy cuLt 53875
%
v;-".)} A
1)“"’ ‘6"
e
Fato b‘)“‘w’ (‘(
-

BUPT



Appendix A283

Bld. Mo 37 DISTRICT: IDSEFIM
* CRITERIA T ELEMEMT CLACSS O l WEIGHT | WALLE
1] Qrganization of wertical structures 0 5 20 45 ]
2| Mature of vertical structures 0 & 25 45 | a
3| Lowzation of the building and type of Foundation 0 =} 25 45 | 18.75)
4| Distribution of plan resisting elements 0 ) 25 45 7.5
5| Riegularity in plan 0 5 25 45 | 1]
&| Riegularity in elewation 0 [} 25 45 1]
7| Type of floors 0 [} 15 45 | 3.75)
&| Rioofing 0 15 25 45 | a
9| Dietails 0 0 25 45 | a
10| Physical conditions 0 b 25 45 ]
1| Presence of adjacent buildings with different height -20 0 15 45 15
12| Position of the buildings in the aggregate -45 -26 -15 0 =375
13| Presence and number of staggered floors 0 15 25 45 | 1]
Effect of either structural or typalogical
14| heterogeneity amaong adjacent structural unit -15 -0 0 45 -12]
Percentage difference of opening area among
15| adjacent fagade -20 1] 25 45 25
| sTRUET 0 45
| sTRUET 45 36.5)
16| Representative architectural skyle For the area 0 i} 15 25 15
17| Age. importance of the build épogque 0 0 15 26 1]
18] Qriginal woodworkdjoineny 0 0 15 26 1]
19| Qriginal stucea, brick, Aoors or ceilings 0 0 15 26 1]
20] Qriginal statues or bass-reliefs 0 0 15 25 1]
21| Qriginal gabledfronton 0 0 15 25 1]
22| Original baleonies and railings 0 0 15 26 10
23| Original mo=aics ar shone work. 0 i} 15 25 a0
24| Original painting= or frescoes 0 i} 15 25 a0
152 ARCHITECTURAL 25| Conservation state of artistic assets - 10 18 20 -
ARTISTIC 26| Authenticityd originality [(global, elements) 0 0 15 26 10)
Official monument [national, regional, local,
27| protected area] status 0 0 15 25 15
28| Particular construction techniquesfmaterials 0 0 15 25 | 1]
29| Conservation state of original materials -h 0 15 26 | -2.5
30) Representative historical events 0 1] 15 25 | a0
H| Archaeological site 0 i} 15 25 a0
32| Representatived ariginal wooden framewaork. 0 0 15 25 15
23| Past restoration wark -0 10 15 26 -5
lv wrcuarT. h2.5
34| Importance in contouring the street profile -5 i} 15 25 225
35 Importance in contouring the urban silhouette -5 i} 15 25 225
. 36| Annexes, relation with the urban pattern 0 0 15 25 1
10 UREEREIE 37| Location [central area, houristic areal 0 0 15 28 37.5)
38| Representativedparticular shape of the roof 0 10 15 25 10
| uRRAH. 92.5)
39] Publictsocial functions 0 0 15 25 15
40 Impartance For the local community memory -5 i} 15 25 -5
|77 S0OCIAL ECOMGMIC | Economic walue 0 0 15 260 22.5
42| Culeural functions 0 10 15 26 0
I soc.econ. 325
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Eld. Mo.: 38 DISTRICT: IDSEFIN
. CLASS |
“ CRITERIA | Mo ELEMENT a C O WEIGHT | vALUE
1| Organization of wertical structures 0 & 20 45 A
2| Mature of vertical structures 0 5 25 45 | £.25
3| Lozation of the building and type of foundation 0 L1} 26 45 | 18.75
4| Distribution of plan resisting elements 0 t5) 25 45 7.5
5| Fiegularity in plan I ] 25 45 | 125
E| Fieqularity in eleyvation I 5 25 45 5
7| Type of Hoars I 5 15 45 | 1.26
2| Roofing I 15 25 45 I 18.75
3| Details I 1 25 45 | E.25
10| Phy=sical conditions 0 b 20 L 26
11| Presence of adjacent building=s with different height -2l 0 15 45 -20
12| Position of the buildings in the aggregate -45 -20 -15 0 -225
13| Presence and number of staggered floors 0 15 25 45 | 0
Effect of either structural ar typological
14| heterogensity among adjacent structural unit -15 -0 1] 45 1
Percentage difference of opening area amang
15| adjacent Fagade 20 i] 25 45 45
I\' STRUCT 11 11325
I\' STRUCT 15 118?5
16| Fepresentative architectural style for the area I 10 15 25 arh
17| Age, importance of the build époque I 0 15 25 12
18] Crriginal woodwaorkfjoinery I 10 15 25 15
18] Crriginal stuceo, brick, Aoors or ceilings I 0 15 25 10
20] Qriginal statues or bass-reliefs 1] 10 15 25 0
21] Original gabledfrontan 0 10 15 20 15
22| Driginal balconies and railings 0 0 15 26 15
23| Original mosaics or stone wark 0 0 15 26 0
ARCHITECT 24| Original pai.ntings or frescpe.s 0 0 15 25 0
15 LRAL 250 Conser-.l'a.tlon s.te!te F-F artistic assets B 0 15 26 15
ARTISTIC 2B F‘.utlhgnncltgn' Drlglnahtg.[glnbal. e.lements] 1] 10 15 25 1
Oifficial monument [national, regional, local,
27| protected area) status I 0 15 25 15
28| Particular construction techniquesimaterials 1] 0 15 25 | 1
29]| Conservation state of original materials -B ji] 15 25 | A
30| Representative historical events 0 10 15 20 | 0
| Archaeological site 0 0 15 26 0
32| Representativel ariginal wooden framewark 0 0 15 26 15
33| Past restoration wark, -5 10 15 26 15
|v wpcu-aRT. 172
34| Importance in contouring the street profile -0 0 15 26 Kyl
36| Importance in contouring the urban silhouette -6 0 15 25 Kyl
. 36| Annexes, relation with the urban pattern 1] 0 15 26 1
Ll | UIRISIARIETIE 37| Logation [central area, bouristic area) I 0 15 25 arh
38| Representativedparticular shape of the roof 1] 10 15 25 15
I'\‘ UEFAH. 12?5
39| Publictsocial functions I 10 15 25 15
40] Importance For the local community memary -B 10 15 25 10
SOCIAL -
B ECONOMIC 4| Economic walue I 0 15 25 228
42| Cultural Functions 1] 10 15 25 1]
I'.' SOC-ECOH. 4?5
[ 124,08
P ————
O
et |
e A . walg
Fata “..J'", f(

BUPT



Appendix A285

Eld. Mo 39 DISTRICT: IDSEFIN
CLASS
" CRITERIA Mo, ELEMEMT o o WEIGHT | WALUE
1] Organization of vertical structures 0 [} 20 45 A
2| Mature of wertical structures 0 5 25 45 6.25
3| Location of the building and kype of Foundation 0 ] 25 45 18.75
4| Distribution of plan resisting elements 0 5 25 45 7.5
5| Riegularity in plan 0 5 25 45 2.5
E| Fiegularity in elevation 0 [} 25 45 A
7| Tupe of Hoors 0 5 15 45 15
2| Rioofing 1} 15 25 45 18.75)
3| Dietails 0 0 25 45 0l
10| Physical conditions 0 5 25 45 5
11| Presence of adjacent buildings with different height -20 0 15 45 45
12| Position of the buildings in the aggregate -45 -26 -15 0 =225
13| Presence and number of staggered Aloors 1] 15 25 45 1]
Effect of either structural or typological
14| heterogeneity among adjacent structural unit -15 -0 1] 45 0
Percentage difference of opening area among
15| adjacent fagade -20 0 25 45 0
| sTRUCT 1 3,75
I sTRUCT 45 10525
16| Riepresentative architectural style for the area 0 0 15 25 225
17| Age.impartance of the build époque 0 it} 15 25 12
18] Original woodworkdjoinerny 0 0 15 25 15
19| Original stucco, brick, floors or ceilings 1] 0 15 20 10
20] Original statues or bass-reliefs 0 0 15 25 0
21| Qriginal gabledfronton 0 0 15 25 15
22| Original balconies and railings 0 it} 15 25 n
23| Original mosaics or stone work 1] 1] 15 25 1]
24| Original paintings or frescoes 0 0 15 25 0
15 ARCHITECTURAL 26| Conservation state of artistic assets A 0 15 20 15
ARTISTIC 26| Authenticity! originality [global, elements) 0 0 15 25 15
Official monument [national, regional, local,
27| protected area) status 1] i} 15 25 15
28| Particular construction techniguesfmaterials 0 0 15 25 0 0
29| Conservation state of ariginal materials -5 0 15 25 0 7.5
30| Representative historical events 0 it} 15 25 0 0l
H| Archaeological sike 0 0 15 25 0l
32| Representative! original wooden framework, 1] 0 15 25 10
23| Past restoration work, -5 10 15 25 15
lv wrcu.aeT. 162
34| Importance in contouring the street profile -5 0 15 25 225
35| Importance in contouring the urban silhoustte -5 0 15 25 225
. 36| Annexes, relation with the urban pattern 0 i} 15 25 n
0 URIELSIE 37| Location [central area, bouristic area) 1] 1] 15 25 225
38| Reprezent ativedparticular shape of the roof 0 10 15 25 10
|t urpaH. arh
29[ Public!social functions 0 0 15 25 15
40] Importance for the local sommunity memorny -5 0 15 25 n
e SOCIAL ECOMOMIC 4| Economic value 1} 0 15 25 225
42| Cultural functions 0 0 15 25 0
| 5. ECo. 475
lv cunr 109.8
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Eld. Mo 40 DISTRICT: IDSEFIM
CLASS
% CRITERIA Ma. ELEMEMT E o ] WEIGHT | wALUE
1] Organization of wertical structures 1} 5 20 45 A
2| Mature of wertical structures 1] 5 25 45 6.25
3| Location of the building and type of foundation 1} ] 256 45 1875
4| Distribution of plan resisting elements 1} 5 256 45 7.5
5| Reqularity in plan 0 5 256 45 0
E| Reqularity in elewation 1} ] 256 45 0
7| Type of floors 1} 5 15 45 A
4| Fioafing 1] 15 pidi] 45 1.25)
4| Dietails 1] 1} pidi] 45 a
T 10] Physical conditions 1] a 25 45 25
1| Presence of adjacent buildings with different height -20 1] 15 45 0
12| Position of the buildings in the aggregate -45 -2 -15 0 =375
13| Presence and number of staggered floors 1} 15 26 45 0
Effect of either structural or typological
14| heterogeneity among adjacent struckural unit -15 -0 1} 45 0
Fercentage difference of opening area among
15| adjacent fagade -2 1} 25 45 25
|y sTRUCT 10 875
lvsTrucT 13 EE.25|
16| Riepresentative architectural style for the ares i} n 15 28 15
17| Age, importance of the build Epoque 1} n 15 28 0
18] Qrriginal woodwork fjoinery 1} n 15 28 0
19] Qrriginal stucco, brick, floors or ceilings 1] 10 15 25 0
20) Original statues or bass-relisfs 1} n 15 28 0
21| Original gableffronton 0 0 15 28 0
22| Original balconies and railings 0 0 15 28 0
23| Original mosaics or stone work, 0 0 15 28 0
24| Original paintings or frescoes 1} 0 15 28 0
B ARCHITECTURAL 26| Conservation state of artistic assets -5 n 15 25 i
ARTISTIC 26| Authenticity! ariginality [global, elements] 1} 0 15 28 15
Official monument [national, regional, local,
27| protected area) skatus 1} 0 15 28 15
28| Particular construction techniquesimaterials 1} n 15 28 ) 0
28] Conservation state of original materials -5 n 15 28 ) A
30) Representative historical events 0 n 15 28 ) 0
| Archaeological site 1} 0 15 28 0
32| Representatived ariginal wooden framewark, 1} 0 15 28 10
33 Pastrestaration work. -5 10 15 25 10
Iy aR:cH-aET. 20
34|Importance in contouring the street profile -5 n 15 25 15
35| Importance in contouring the urban silhoustte -5 n 15 25 15
. 36| Anneges, relation with the urban pattern 1] n 15 25 a
10 LRESE S 37[Location [eentral area, touristic area) 1] n 15 25 378
33| Bepresentativedparticular shape of the roof 1] 10 15 25 10
|t uk:iH, 775
33| Publictzocial functions 0 n 19 20 19
40] Importance For the local community memory B 1 15 20 -Ai
B SOCIAL ECOMORMIC | Economic value 1] 10 15 25 15
42| Cultural functions 0 0 19 25 0
| soc.econ. 25|
[ E7.37E
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Appendix A287

Eld. Mo 41 DIETRICT: IDSEFIN
CLASS
> CRITERIA Ma. ELEMEMT = & WEIGHT | YaLUE
1] Organization of vertical structures 0 5 20 45 5
2| Mature of vertical structures 0 5 25 45 6.25
3| Location of the building and type of Foundation 1] ] 20 45 1875
4| Distribution of plan resisting elements 0 I} 25 45 7.5
B | Reqularity in plan 1] b 25 45 0]
E| Regularity in elewvation 0 5 25 45 5
7| Type of floors 0 5 15 45 5
| Rioofing 0 15 20 45 1.25
4| Details 1} 1} 26 45 0|
10{ Physical conditions 1] ] 25 45 25
11| Presence of adjacent buildings with different height -20 0 15 45 15|
12| Position of the buildings in the aggregate -45 -2h -15 0 =375
13| Presence and number of staggered floors 0 15 25 45 0|
Effect of sither structural ar typological
14| heterogeneity among adjacent stroctural unit -15 -0 1} 45 1
Fercentage difference of opening area among
15| adjacent Fagade -2 1} 25 45 25
lvsTRUCT 10 5375
| sTRucT 15 BE6.25
16| Representative architectural style for the area 0 0 15 25 15|
17| Age, importance of the build époque 0 0 15 26 12
12| Driginal woodwork fjoinerny 1] 0 15 25 10
19| Original stucco, brick, floors or ceilings 0 U} 15 25 0|
20| Original statues or bazss-relisfs 1] 0 15 25 1
21| Original gableffronton 0 0 15 25 0|
22| Original balconies and railings 0 0 15 26 0|
23] Original mosaics or stone work, 0 0 15 25 0|
24| Original paintings or freseoes 0 0 15 26 0|
153 ARCHITECTURAL 26) Conservation state of artistic assets B 10 19 20 104
ARTISTIC 26| Authenticity! originality [global, elements) 0 0 15 25 15|
Oifficial monument [national, regional, local,
27| protected area) status 0 0 15 25 15|
28| Particular construction techniquesimaterials 0 ji] 15 26 | 0|
29| Conservation state of original materials -5 0 15 25 0 A
30| Representative historical events 0 U} 15 25 | 0|
| Archaeclogical site 1] 0 15 25 1
32| Representatived original wooden framework 0 0 15 25 10|
33 Pask restoration work. -5 10 15 25 10
lv arcHneT. 102
34| Importance in conbouring the street profile -5 0 15 25 225
35) Importance in conkouring the urban silhouette -5 0 15 26 225
. 36| Annexes, relation with the urban pattern 0 0 15 25 0|
10z UIREARISE 37| Location [eentral area, touristic area) 0 0 15 26 375
38| Representativedparticular shape of the roof 1] 0 15 25 10
|y ukmian. 925
39| Publicdsacial functions 0 0 15 26 15|
40| Importance for the local community memorn -5 0 15 25 -5
|- SOCIAL ECOROMIC 4| Economic walus 0 0 15 20 225
42| Cultural functions 0 0 15 25 0|
lvsoc.econ. 32 5
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Eld. Mo 42 DISTRICT: I2SEFIM
CLASS
A CRITERIA M. ELEMEMT = o WEIGHT | WalLLE
1] Organization of wertical structures 1] 5 20 45 A
2| Mature of wertical structures 0 1] 20 15 E.20]
3| Lowzation of the building and type of foundation 1] I} 20 45 18,75
4| Distribution of plan resisting elements 0 5 26 45 7.5
5| Regularityin plan 0 & 25 45 2.5
E| Reqularity in elewation 1] 5 25 45 A
7| Tupe of floors 0 ] 15 45 15|
2| Rioofing 0 15 26 45 1.25]
4| Detailz 1} a 26 15 .26
10) Physical conditions 1] b 25 45 A
1| Presence of adjacent buildings with different height -20 a 15 45 45|
12| Position of the buildings in the agaregate -45 -25 -15 0 -2205
13| Presence and number of staggered floors 1] 15 25 45 125
Effect af either structural or typological
14| heterogeneity among adjacent structural unit -5 -0 1} 45 1
Fercentage difference of opening area among
15 adjacent fagade -20 1] 20 45 25
|vsTRUCT 10 2.5
|vsTRUCT 45 142 5
16| Fepresentative architectural style for the area 1] 10 15 25 225
17| Age, importance af the build époque 0 10 15 25 12
12| Original woodworkfjoinery 0 10 15 25 15|
19] Original stucco, brick, floors or ceilings 1] 10 15 25 10|
20) Original statues or bass-reliefs 0 1 15 25 0|
21| Qriginal gableffrontan 1] 10 15 25 25
22| Original balconies and railings 0 10 15 26 15|
23| Qriginal mosaics or stone work, 1] 10 15 25 1
24| Original paintings or frescoes 0 10 15 25 0|
. ARCHITECTURAL 20 Conser-._'a.tion s.te!te QF artistic assets - 10 15 20 10
ARTISTIC 26| Authenticityd ariginality [global, slements) 1] 10 15 25 10
Official monument [national, regional, local,
27| protected area) status 1] 10 15 25 15
28| Particular construction techniquesimaterials 0 1] 15 26 0 0|
29]| Conservation state of original materials -5 ] 15 25 0 7.5
30| Representative historical events 1] 10 15 25 D 0]
| Archaesological site 0 1 15 25 0|
32| Representatived ariginal wooden framework, 1] 10 15 25 15
33| Past restaration wark, -5 10 15 26 15|
| aRCH.AET. 172
34| Importance in contouring the street profile -5 10 15 25 3Th
36| Importance in contouring the urban silhouette b 10 15 25 375
. 36| Annetes, relation with the urban pattern 0 10 15 26 10|
10 URERGISIE 37| Location [central area, touristic area) 0 ] 15 25 375
38| Representativelparticular shape of the roof 1] 10 15 25 15|
|y uR:iH. 137 5
39| Publicfsocial functions 0 10 15 25 15|
40) Importance for the local community memorny -5 10 15 25 10|
[ SOCIAL ECOMORIC 4| Economic value 0 10 15 25 225
42| Culeural functions 0 10 15 25 0|
| oc-Ecoh. 4175
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Appendix A289

Eld. Mo 42 DISTRICT: IDSEFIN
CLASS
= CRITERIA 1= ELEMEMT o ] WEIGHT | WalLUE
1] Organization of vertical structures 0 5 20 45 5
2| Mature of vertical structures 0 =} 2h 45 .26
3| Location of the building and type of foundation 0 5 25 45 18.75
4 | Distribution of plan resisting elements 0 [} 25 45 7.5
5| Fegularity in plan 0 b 25 45 25
E | Begularity in elewation 0 b 25 45 b
7| Type of floors 0 5 15 45 15
8| Roofing 0 15 20 45 1.25
8| Dietailz 0 0 25 45 i)
T 10) Physical conditions 1] 5 25 45 I
11| Presence of adjacent buildings with different height -200 0 15 45 45
12| Position of the buildings in the aggregate -45 -26 -1 0 -22h
13| Presence and number of staggered floors 0 15 25 45 12.5]
Effect of either structural or typological
14 | heterogeneity among adjacent structural unit -15 -0 0 45 0|
Percentage difference of opening area among
15| adjazent Fagade -20 0 25 45 0|
| sTRUET 40 TE.26
| sTRUET 45 11.25
16| Representative archibectural style for the area 0 10 15 25 22.5
17| Age, importance of the build époque 0 10 15 26 12
15| Qriginal woodwark{joineny 0 10 15 28 15|
19| Original stucco, brick, Aoors or ceilings 1] 10 15 25 15
20| Qriginal statues or bass-reliefts 0 10 15 20 0|
21| Crriginal gableffronton 0 10 15 26 15
22| Original balconies and railings 0 10 15 25 104
23| Qriginal mosaics or stone work, 0 10 15 25 0|
24| Original paintings ar frescoes 0 10 15 25 0|
e ARCHITECTURAL 20 l:nnser-.l'altion slta.te QF artistic assets - 1] 15 26 10
ARTISTIC 26| Authenticity! ariginality [global, elements) 0 10 15 26 10
Offizial monument [national, regional, local,
27| protected area) status 0 10 15 26 15
28| Particular construction techniquesimaterials 0 10 15 20 | b
29| Congervation state of original materials -5 10 15 25 | 5
30| Hepresentative historical events 0 10 15 25 | 0|
| Archaeological site 0 10 15 25 0|
32 | Representatived ariginal wooden framewark 0 10 15 26 15
23| Past restoration wark, -5 10 15 26 10
lv arcu-arT. 153.5]
34| Importance in contouring the street profile -5 10 15 25 375
35| Imparkance in contouring the urban silhouette -5 10 15 25 225
. 36| Annexes, relation with the urban pattern 0 10 15 26 0|
10 URERLEE 37| Location [central area, touristic area) 0 10 15 25 375
38| Bepresentativelparticular shape of the rock 0 10 15 25 10|
|4 uREaH. 107.5
249| Publictsocial functions 0 10 15 26 22.5)
40| Imparkance for the local ecommunity memary -B 10 15 20 15|
|7 SOCIAL ECOMOMIC 4| Economic value 0 10 15 26 22.5)
42| Cultural Functions 0 10 15 25 i)
|y sac.£con. EQ|
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Eld. Mo 44 DISTRICT: IDSEFIN
CLASS
* CRITERIA Mo, ELEMEMT O WEIGHT | WALUE
1] Organization of vertical structures 1] 5 20 45 ]
2| Mature of wertical structures a =} 20 15 £.25
3| Lozation of the building and type of foundation a [} 25 45 18.75
4| Distribution of plan resisting elements a0 ) 25 45 .5
5| Regularity in plan 0 ] 25 45 0
E| Fiegularity in elevation 1] 5 25 45 ]
7| Tupe of Foors 1] [} 15 45 1]
2| Rioofing a 15 20 15 1.25
9| Dietails a 0 25 45 a
70 10| Physical conditions 1] b 25 45 =]
11| Presence of adjacent buildings with different height -20 0 15 45 15
12| Position of the buildings in the aggregate -45 -25 15 0 -37.5
13| Presence and number of staggered floors 1] 15 25 45 1]
Effect of either structural or typalogical
14| heterogeneity among adjacent stroctural unit -15 -1 1] 45 0|
Percentage difference of opening area amang
16| adjacent Fagade =20 0 25 45 25
lvsTRUCT 10 E3.7H
lvsTrucT 15 EE.25
16| Representative architectural skyle For the area a0 ] 25 45 375
17| Age, impartance of the build époque 1] ] 15 25 a0
15| Original woodworkfjoinery 1] 5 15 25 15
19| Orriginal stucco, brick, floors or ceilings 1] 5 25 45 ]
20) Original statues or bass-relisfs 1] [ 25 45 1]
21| Original gabletfronton a [} 26 45 a
22| Original balconies and railings 1] ] 15 25 a0
23| Qriginal mosaics o shone wark, 0 ] 15 25 0
24| Original paintings or frescoes 1] 5 15 25 1]
15 ARCHITECTURAL 26| Conservation state of artistic assets -15 0 20 15 | a
ARTISTIC 26| Authenticity! originality [global, elements] 1] [} 25 45 g
Official monument [national, regional, local,
27| protected area) skatus a0 15 25 45 225
28| Particular construction bechniquesimaterials 1] 5 15 25 0 1]
29| Conservation state of original materials -5 0 15 25 0 7.5
30| Representative historical events 1] [ 15 25 0 1]
H| Archaeological site a [} 25 45 a
32| Representatived original wooden framework. a ] 15 25 5
33| Past restoration work -25 1} 25 45 0
| AECH-RET. 985
34| Importance in conbouring the street profile 0 ] 15 45 T.h
35| Importance in contouring the urban silkouette 1] 5 15 45 7.5
. 36 Anneges, relation with the urban pattern 1] [ 15 25 1]
10 URERIEIS 37| Location [eentral area, touristic area) 1] 5 25 45 ET.S
38 Representativedparticular shape of the rook 1] 5 15 25 5
|y uREAH. 87.5
39) Public!social Functions a0 ) 25 45 5
40| Importance for the local community memony 0 ] 15 25 D 0
s SOCIAL ECOMORIC 4| Economic value a I} 15 25 7.5
42| Cultural functions 1] 5 25 15 0
| sac.econ. 135
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Appendix A291

Eld. Mo 45 DISTRICT: IDSEFIN
CLASS
> CRITERIA Ma. ELEMEMT © & WEIGHT | wALUE
1| Organization of vertical structures 0 b 20 45 5|
2| Mature of vertical structures 0 b 20 15 1.25
3| Lowzation of the building and type of Foundation 0 5 25 45 18.75
4| Distribution of plan resisting elements 0 5 25 45 .5
5| Regqularity in plan 0 [} 28 15 2.5
| Fieqularity in elewvation 0 b 26 45 5|
7| Tupe aof floars 0 I3 15 15 A
8| Rioofing 0 15 26 45 1.25
9| Dietails 0 0 26 45 0|
10| Physical conditions 0 [} 28 15 A
11| Presence of adjacent buildings with different height -20 0 15 45 0|
12| Piasition of the buildings in the aggregate -45 -26 -15 0 -22.5
13| Presence and number of staggered floors 0 15 26 45 0|
Effect af either structural or typalogical
14| heterogeneity among adjacent stroctural unit -15 -0 0 15 0|
Percentage difference of opening area amaong
15) adjacent Fagade -20 0 25 45 25
|vsTRUCT 10 E1.25
|v5TRUCT 45 53,75
16| Representative archibectural style for the area 0 0 15 28 15|
17| Age, importance of the build époque 0 10 15 25 0|
18| Original woodwarkfjoinery 0 10 15 28 0|
13| Original stucco, brick, floors or ceilings 0 10 15 25 1]
20| Original statues or bass-reliefs 0 10 15 25 0|
21| Qriginal gabledffrontan 0 10 15 28 0|
22| Original balconies and railing=s 0 10 15 25 0|
23| Original mosaics or stone wark, 0 10 15 28 0|
24| Qriginal paintings or frescoes 0 10 15 28 0|
15 ARCHITECTURAL 28| Conzervation state of artistic assets -5 10 15 25 -5
ARTISTIC 26| Awthenticity! originality (global, elements] 0 10 15 28 15|
OFfizial monument [national, regional, local,
27| protected area) status 0 10 15 28 15|
28| Particular construction techniquesimaterials 0 10 15 28 0 0|
24| Con=ervation state of original materials -h 1] 15 25 0 5|
30| Representative historical events 0 10 15 28 0 0|
H| Archaeological site 0 10 15 25 0|
32| Hepresentative! ariginal wooden framewark 0 10 15 25 10|
23| Past restoration waork, -5 10 15 25 10
|y ARcH-ART. £
24| Importance in contouring the street profile -h 10 15 25 15
35| Imparkance in contouring the urban silkousthe -5 10 15 25 15|
. 36| Annexes, relation with the urban pattern 0 0 15 28 10|
10z URERLEIE 37| Location [central area, touristic area) 0 10 15 25 37 h
38| Representativelparticular shape of the roof 0 10 15 25 10|
| ukeaH. 57.5)
29| Publictsocial functions 0 1] 15 25 15
40| Importance for the local community memorny -h 10 15 25 -5
B SOCIAL ECOMOMIC 4| Economic valug 0 1] 15 25 15
42| Cultural Functions 0 10 15 25 0|
lysac.Econ. 26
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Eld. Mo, 46 DISTRICT: IDSEFIM
CLASS
* CRITERIA Mo ELEMENT o o WEIGHT | WaLUE
Organization of vertical structures a & 20 45 5
Tature of vertical structures a 5 25 45 1.25
Location of the building and type of foundation 1] ] 25 45 18.75
Distribution of plan resisting elements 1] 5 25 45 7.5
Fegularity in plan 1] ] 25 45 0
Fegularity in elewvation 1] 5 25 45 A
Tupe of floors 1] 5 15 45 A
FRioafing a 15 20 15 1.25
Dietails a a 25 45 0l
Physical conditions a & 25 45 5
Presence of adjacent buildings with different height -20 1] 15 45 0l
Fosition of the buildings in the aggregate -45 -2h -15 1] 1]
Fresence and number of staggered Foors 1] 15 25 45 0
Effect of either structural or typological
heterogeneity among adjacent structural unit -15 -0 0 45 0
Percentage difference of opening area among
adjacent Fagade -20 1] 25 45 25
lwsTRuCT 10 53.7H
lusTruCT 45 5375
16| Representative architectural style for the area a0 10 15 25 15
17| &ge, impartance of the build épaque 1] 10 15 25 0l
18] Original woodworkfjoineny 1] 10 15 25 0l
19| Original stucco, brick, Aoors or ceilings 0 10 15 25 1]
20] Original statues or bazs-reliefs 1] ] 15 25 0
21| Qriginal gableffronton 1] ] 15 25 0
22| Original balzonies and railings 1] ] 15 25 0
23| Original mosaics or stone work 1] 10 15 25 0
24| Original paintings or frescoes 1] 10 15 25 0
5% ARCHITECTURAL 25 Cnnser-.l'a_tion s_ta_te n?F artistic assets -5 1 15 20 0
ARTISTIC 26| Authenticity! originality [global, elements) a 10 15 25 15
Official monument [naticonal, regional, local,
27| protected area) status a0 10 15 25 15
28| Particular construction techniquesmaterials 1] 10 15 25 | 0l
29| Conservation skake of original materials -5 10 15 25 1 -2.5
30)| Representative historical events 1] ] 15 25 0 0
H| Archaeological site 1] 10 15 25 0
32| Representatived original wooden framewark 1] 10 15 25 10
23| Past restoration work, -5 10 15 25 10
I akcHmeT. 25
34| Importance in contouring the street profile -5 10 15 25 15
35] Importance in contouring the urban silhouette -5 10 15 25 15
. 36| Annexes, relation with the urban pattern 1] 10 15 25 0
10 UREERISE 37| Location [zentral area, bouristic area) 1] 10 15 25 3Th
38 Bepresentativedparticular shape of the roof 1] 10 15 25 10
|y uk:ciH. 775
28| Publictsocial functions a 1 15 20 15
40] Importance bor the local community memary -5 10 15 25 10
B3 SOCIAL ECOROMIC 4| Economic valus a ] 15 26 15
42| Cultural Functions a 10 15 25 15
lwsac.Econ. A5
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Appendix A293

Eld. Mo 47 DISTRICT: IDSEFIM
CLASS
B CRITERIA = ELEMEMT © ] WEIGHT | WALLUE
1| Organization of wertical structures 0 5 20 45 5|
2| Mature of vertical structures 0 ] 26 45 25|
3| Lazation of the building and type of foundation 0 5 25 45 18.75
4| Distribution of plan resisting elements 0 5 25 45 7.5
| Fegularity in plan 0 ) 26 45 25
E| Riegularity in elevation 0 5 25 45 A
7| Tupe of Hoors 0 5 15 45 15|
8| Roofing I 15 25 45 11,25
9| Dietails 1] 1] 25 45 0
10| Phyzical conditions 0 5 25 45 A
11| Presence of adjacent buildings with different height -20 1} 15 45 0|
12| Position of the buildings in the aggregate -45 26 -15 0 0|
13| Presence and number of staggered floors 0 15 25 45 0|
Effect of either structural or typological
14| heterogeneity among adjacent structural unit -1 -0 i} 45 -1
Percentage difference of opening area amang
16] adjacent Fagade -20) 0 25 45 45
lusTRucT 11 TE.25
I\'S'IRI.ICT 15 10925
16| Representative architectural style for the area 0 10 15 25 220
17| Age, importance of the build époque 0 10 15 25 18]
18] Original woodworkfjoinery 0 0 15 25 15
19| Qriginal stucco, brick, foors or ceilings 0 10 15 25 15|
20) Qriginal statues or bass-reliefs 0 10 15 25 0|
21| Original gabledfronton 0 0 15 25 0|
22| Original baleonies and railings 0 0 13 25 0|
23| Qriginal mosaics or stone work, 0 10 15 25 0|
24| Original paintings or frescoes 0 0 15 25 0|
15 ARCHITECTURAL 25| Conservation state of artistic assets -h 10 15 25 10
ARTISTIC 26| Authenticityd originality [global, elements] 0 10 15 25 10j
Official monument (national, regional, local,
27| protected area) status 0 0 15 25 15
28| Particular construction kechniquesimaterials 0 10 15 25 | A
29| Conservation state of ariginal materials -5 10 15 25 | 5
30| Representative historical events 0 0 15 25 | 0|
H| Archasological site 0 10 15 25 0|
32| Bepresentatived ariginal wooden framework 0 10 15 25 26
33| Past restaration work -5 10 15 25 10
|v ar.cu-aET. 150.5]
34| Importance in contouring the street profile il 0 15 25 225
35] Impartance in conbouring the urban silhouette -5 10 15 25 370
. 36| Annexes, relation with the urban pattern 0 10 15 25 0|
10 UREEREE 37| Location [central area, bouristic area) 0 0 15 20 37.5)
28| Representativedparticular shape of the roof 0 10 15 25 26|
I\'IIIEDQH. 1225
28| Publictsocial functions 0 0 13 20 225
40] Impiartance for the local community memaory -5 10 15 25 15|
[ SOCIAL ECOMOMIC | Economic value ] 10 15 25 225
42 [ Cultural functions 0 0 13 25 0|
|y 5o ECoH. L
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Eld. Mo.: 48

DISTRICT: IDSEFIN

'A CRITERIA M. ELEMEMT CLACSS O WEIGHT | VaLLUE
1] Organization of wertical structures 0 5 20 45 5
2| Mature of vertical structures 0 5 20 45 1.25
3| Location of the building and type of foundation 0 ] 25 45 1875
4| Digtribution of plan resisting elements 0 & 25 45 7.5
5| Feqularity in plan 1] 5 25 45 2.5
&| Rieqularity in elevation 0 5 25 45 5
7| Type of Aoors 1] 5 15 45 A
&| Foofing 0 15 20 15 12.75)
4 Dt ails 1} ] 26 45 0|
T 10| Physical conditions 0 H 25 45 5
1| Presence of adjacent buildings with different height 20 0 15 45 15|
12| Piosition of the buildings in the agaregate -45 -25 -15 0 -378
13| Presence and number of staggered floors 1] 15 25 45 125
Effect of either structural or typological
14| heterogeneity among adjacent structural unit -15 -0 1} 45 0]
Percentage difference of opening area among
15| adjacent Fagade .20 i) o5 45 45|
| sTRUCT 0 53,75
| sTRucT 45 103 75|
16| Representative architectural style for the area 0 10 15 26 0|
17| Age, importance of the build épogque 1] 10 15 25 12]
18| Original woodworkjoinern 0 10 15 26 0|
19] Qiriginal stucco, brick, Hoors or ceilings 1] 10 15 25 1
20 Original statues or bass-reliefs 0 10 15 26 0|
21| Qiriginal gableffronton 1] 10 15 25 1
22| Original balconies and railings 0 10 15 26 0|
23| Qriginal mosaics or stone work, 1] 10 15 25 1
24| Original paintings or frescoes 0 10 15 26 0|
e ARCHITECTURAL 26| Congervation state of artistic assets -h 10 15 25 -h
ARTISTIC 26| Authenticity originality [global, elements] 0 10 15 25 0|
Oifficial monument [national, regional, local,
27| protected area) status 0 10 15 25 15|
28| Particular construction bechniquesimaterials 0 10 15 25 0 5
28] Conservation stare of original materials -5 10 15 25 0 5
30| Representative historical events 0 ] 15 25 0 0|
3| Archaeological site 0 10 15 25 0|
32| Representativel original wooden framework, 0 10 15 25 10|
33| Past restaration work -5 10 15 25 10|
I aRcH.ARET. B2
34| Importance in contauring the street prafile B 10 15 26 225
36| Importance in contouring the urban silhouette -5 10 15 25 375
. 36) Annetes, relation with the urban pattern 0 10 15 26 0|
10z URERAISIE 37| Location [central area, touristic area) 1] 10 15 25 375
38) Representativedparticular shape of the roof 0 10 15 26 10|
|y uREaH. 1075
28| Publicisocial functions 0 10 15 20 225
40| Importance bor the local community memory -5 10 15 25 15|
B SOCIAL ECOMORMIC | Economic value 0 10 15 20 225
42| Cultural functions 0 10 15 25 0|
lvsoc.econ. £
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Appendix A295

Eld. Mo 43 DISTRICT: IDSEFIM
CLASS
> CRITERIA = ELEMENT z = & WEIGHT | WALLUE
1] Organization of wertical structures a ] 20 45 20
2| Mature of vertical structures a ] 25 45 .25
3| Location of the building and type of foundation a ] 25 45 18.75)
4| Distribution of plan resisting elements a ] 25 45 7.5
5| Reqularity in plan a ] 25 45 2.5
6| Reqularity in elewation a ) 25 45 5
7| Type of Hoors a ] 15 45 15
8| Roofing a 15 26 45 18.75
9| Details a 0 25 45 0l
10| Physical conditions a ] 25 45 25
1| Presence of adjacent buildings with different height -20 0 15 45 0l
12| Position of the buildings in the aggregate -45 -26 -15 a =375
13| Presence and number of staggered floors a 15 25 45 7.5
Effect of either structural or typaological
14| heterogeneity among adjacent struckural unit -15 -0 0 45 0l
Fercentage difference of opening area amaong
15| adjacent fagade =20 0 25 45 25
| sTRucT 0 115.75)
lwsTRUCT 45 113. 75|
16| Representative architectural style for the area 1] 0 15 28 15
17| Age, importance of the build époque 1] 0 15 28 15
18| Original woodworkfjoinery 1] 0 15 28 15
13| Original stucco, brick, Floors or ceilings 0 0 15 25 10
20| Qriginal statues or bass-reliefs 1] 0 15 28 10
21| Original gableffronton 1] 0 15 28 0
22| Qriginal balzonies and railings 1] 0 15 28 10
23| Qriginal mosaics or stone work, 1] 0 15 28 0
24| Qriginal paintings or frescoes 1] 0 15 28 0
B ARCHITECTURAL 26| Consersation state of artistic assets il 0 15 25 0
ARTISTIC 28| Authenticityd originality [global, elements] 1] 0 15 28 10
Official monument [national, regional, local,
27| protected area) status 1] 0 15 28 15
28| Particular construction techniguesimaterials 1] 0 15 28 0 A
29| Conservation state of original materials -5 0 15 28 0 A
30| Representative historical events 1] 0 15 28 0 0
3| Archaeclogical site 1] 0 15 28 0
32| Representatived original wooden framework, 1] 0 15 28 10
43| Past restoration wirk, -5 10 15 25 10
lv apcH-aET. 143
34| Importance in contouring the street profile -5 0 15 28 22.5
35| Importance in contouring the urban silkouette -5 0 15 28 22.5
. 38| Annexes, relation with the urban pattern 1] 0 15 25 0
10 UIRELRIETE 37| Location [central area, bouristic area) 1] 0 15 25 375
38| Representativedparticular shape of the roof 1] 10 15 25 0
| uREAH. g2.5)
39| Publictzocial functions 1] i} 15 28 0l
40| Importance bar the local community meman -5 i} 15 28 15
7= SOCIAL ECOMORMIC 1| Economic valueg a 0 15 25 228
42| Cultural functions 1] 10 15 25 225
| sinc-ECoH. |
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Eld. Mo.: 50

DISTRIET: IDSEFIN

* CRITERIA =3 ELEMEMT CLF\CSS & WEIGHT | wALLE
1| Qrganization of vertical structures 1] ] 20 45 20
2| Mature of vertical structures 0 5 25 45 1.25]
3| Location of the building and type of foundation 0 [} 25 45 18.75
4| Digtribution of plan resisting elements 1] ] 20 45 7.5
5| Fiegularity in plan 1] 5 28 45 2.5
E| Riegularity in elevation 0 [} 25 45 A
7| Type of Aoors 1] ] 15 45 A
&| Rioofing 1} 15 25 45 .25
3| Details 0 0 25 15 0|
10| Phyzical conditions 1] ] 25 45 A
1| Presence of adjacent buildings with different height -20 0 15 45 15|
12| Pogition of the buildings in the aggregate -45 -25 -15 0 -37.5
13| Presence and number of staggered loors 1] 15 25 45 7.5
Effect of either structural or iypological
14| heberogeneity among adjacent structural unit -15 -0 0 45 1
Fercentage difference of opening area amang
16| adjacent Fagade -20 0 25 45 25
lysTRucT 10 TE.26|
lysTRUCT 43 8626
16| Representative architectural style for the area 0 n 15 25 15|
17| Age, importance of the build époque 0 0 15 25 15
12| riginal woodwark.fjoinery 1] 1 15 25 15
19| Original stuceo, brick, FAoors or ceilings 1] 10 15 25 0|
20| Qriginal statues or bass-relisfs 1] n 15 25 1
21| Original gableffrontan 1] 0 15 25 0]
22| Qriginal balconies and railings 0 n 15 25 0|
23| Qriginal mosaics or stone wark 1] n 15 25 1
24| Qriginal paintings or frescoes 1] 0 15 25 0]
1B ARCHITECTURAL 26| Conservation state of artistic assets - 1] 15 25 10
ARTISTIC 26| Authenticityl originality [global, elements] 1] 1 15 25 10
Oifficial monument [national, regional, local,
27| protected area) status 0 n 15 25 15|
28| Particular construction techniquesimaterials 1] 1 15 25 1 A
28| Conservation state of original materials -B 1] 15 25 | i
30| Representative historical events 0 0 15 25 0 0|
| Archagological site 1] 1 15 25 1
32| Representatived ariginal wooden framewark. 0 n 15 25 10|
23| Past restoration work, -5 10 15 25 10
lv arcu-arT. 123
24| Importance in contouring the street profile A 1] 15 25 225
35| Impartance in contouring the urban silhouette -5 n 15 25 225
. 36| Annewes, relation with the urban pattern 0 n 15 26 0|
10z UREARIETIE 37| Location [central area, touristic area) 0 0 15 25 375
38| Fepresentativelparticular shape of the roaof 1] 10 15 25 1]
|t kb, 2.5
39| Publicizocial Functions 0 0 15 25 0|
40| Impaortance for the local community memon B n 15 25 15|
B SOCIAL ECOMOMIC 4| Economic value 0 1] 15 25 225
42| Cultural functions 0 n 15 25 225
|y soc-Econ, I
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Appendix A297

Eld. Mo 51 DISTRICT: IDSEF IR
CLASS
* CRITERIA Ma. ELEMENT = & WEIGHT | ¥ALUE
1] Organization of vertical structures 0 ) 20 45 5
2| Mature of vertical structures 0 ] 25 45 B.25
3| Lowzation of the building and type of foundation 1] ] 25 45 18,75
4| Distribution of plan resisting elements 0 5 25 45 7.5
5| FRiegularity in plan 0 5 25 45 2.5
| Fiegularity in elewation 0 5 25 45 ]
7| Type of floors 0 5 15 45 ]
&| Rioofing 0 15 20 45 18.75
3] Dietails 0 0 20 45 a
10| Physizal conditions 0 [} 25 45 1]
| Presence of adjacent buildings with different height -20 0 15 45 15
12| Position of the buildings in the agaregate -45 -26 -15 1] -22.8
13| Presence and number of staggered loors 0 15 25 48 7.5
Eftect of either structural or typological
14| heterogeneity among adjacent structural unit -15 -0 0 45 a0
Fercentage difference of opening area amang
15| adjacent Fagade -20 0 25 45 25
lvsTrRUCT 41 7375
lvsTRUCT 45 98.75
16| Riepresentative architectural style for the ares 0 0 15 28 22.5
17| Age, importance of the build époque 0 0 15 28 1]
15| Qriginal woodworkfjoinery 0 0 15 28 10
19| Qriginal stucco, brick, Floors or ceilings 1] 10 15 25 15
20] Qriginal statues or bass-reliefs 0 0 15 28 1]
21| Qriginal gableffronton 0 0 15 28 1]
22| Qriginal balconies and railings 0 0 15 28 1]
23| Qriginal mosaics or stone work 0 0 15 28 1]
24| Original paintings or frescoes 0 0 15 28 a
1 ARCHITECTURAL 26)| Conservdation state of artistic assets -5 0 15 28 10
ARTISTIC 26| Authenticityd originality [global, elements) 0 0 15 28 10
Official monument [national, regional, local,
27| protected area) status 0 i} 15 28 15
28| Particular construction techniguesimaterials 0 1] 15 28 | a0
29]| Conservation state of original materials -5 0 15 28 | 7.5
0] Representative historical events 0 0 15 28 | 1]
‘H| Archasological site 0 0 15 28 1]
32| Representative! original wooden framework 0 0 15 28 15
23| Past restoration work, -5 10 15 25 10
Iv apcH-aeT. 15|
34| Importance in contouring the street profile -5 0 15 28 375
35 Importance in contouring the urban silhouette -5 0 15 28 22.5
. 36| Annexes, relation with the urban pattern 0 0 15 25 1]
10 UREEHEIE 37| Location [central area, bouristic area) 0 0 15 25 375
38 Representativelparticular shape of the roof 0 10 15 28 10
| urwan. 1075
29| Publictzocial functions 0 0 15 25 15
40 Importance For the local community memory -5 0 15 28 10
2= S0ClaL ECOROMIC 4| Economic value 0 0 15 25 225
42| Cultural functions 0 10 15 25 0
lwsnc.Econ. 475
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Eld. Mo.: 52 DISTRICT: IDSEFIM
CLASS
* CRITERIA Tla. ELEMEMT C & WEIGHT | WALUE
1] Organization of vertical structures 0 I} 20 45 1]
2| Mature of vertical structures 0 ) 20 45 E.25
3| Lowzation of the building and type of Foundation 1] ] 25 45 18,75
4| Distribution of plan resisting elements 1] 5 25 45 7.5
5| Regularity in plan 0 [} 25 45 2.5
E| Fegularity in elewation 1] ] 25 45 A
7| Type of fAoors 1] ] 15 45 15
&| Roofing 1} 15 25 45 15.76
3] Details 0 0 20 45 1
0] Physical conditions 1] ] 25 45 A
11| Presence of adjacent buildings with different height 20 1] 15 45 il
12| Position of the buildings in the aggregate -45 -26 -15 0 -22.8
13| Presence and number of staggered floors 0 15 25 45 225
Efftect of sither structural or typological
14| heterogeneity among adjiacent structural unit -15 -0 1] 45 0]
Fercentage difference of opening area among
15| adjacent fagade -20 0 26 45 ]
| sTRucT 110 8375
| sTrueT 43 8375
16| Representative architectural style for the area 0 0 15 25 225
17| Age, importance of the build époque 0 0 15 25 12
12 Qriginal woodwaork fjoinery 1] n 15 25 10
19 Qriginal stuceo, brick, Hoors or ceilings 1] 0 15 25 10
20 Original statues ar bazs-reliefs 0 0 15 26 1
21| Qriginal gableffronton 0 10 15 25 1
22| Qriginal balconies and railings 1] n 15 25 il
23| Original mosaics or stone work 1] ] 15 25 0]
24| Original paintings or frescoes 0 0 15 26 1
B ARCHITECTURAL 26| Conservation state of artistic assets - 0 15 20 10
ARTISTIC 26| Suthenticity! originality [global, elements] 1] n 15 25 10
Official monument [national, regional, local,
27| protected area) status 0 it} 15 26 18
28| Particular construction techniquesimaterials 1] n 15 25 0 il
29| Conservation state of original materials -5 n 15 25 0 7.5
30| Representative histarical events 1] 0 15 25 0 0]
3| Archaeological site 0 10 15 25 1
32| Representative! original wooden framewark 1] n 15 25 15
33 Past restoration work, -5 10 15 25 10
| ak:cH-ART. 122
34| Importance in contouring the street profile b n 15 20 375
35| Importance in contouring the urban silhouette -5 n 15 25 225
. 36| Annewes, relation with the urban pattern 0 0 15 26 1
10 URERRISIE 37| Location [central area, touristic area) 0 0 15 25 375
32| Representativelparticular shape of the roof 1] 0 15 ] 10
| uk:g i, 107.5
28| Publicdsocial functions 0 0 15 20 15
40| Importance For the local community memory b 1] 15 25 10
i SOCIAL ECOMOMIC 41| Ezonomic value 1} 0 15 26 225
42| Cultural functions 0 10 15 26 1
| sac.Econ. 475
I cuir 30.05
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Appendix A299

Eld. Mo 53 DISTRICT: IDSEFIM
CLASS
b CRITERLA []= ELEMEMT = o WEIGHT | waLUE
1] Qrganization of vertical structures 0 [ 20 45 20
2| Mature of vertical structures 0 =} 20 45 E.25
3| Location of the building and type of foundation 0 5 25 45 15.75)
4| Distribution of plan resisting elements 0 ] 28 45 75
5| Reqularity in plan 0 I3 28 45 2.8
& | Rieqularity in elevation 0 [} 28 45 A
7| Tupe of floors 0 5 15 45 15
8| Rioofing 1} 15 25 45 18.75
3| Diekails 0 0 25 45 B.25
10| Physical conditions 0 [ 28 45 25
11| Presence of adjacent buildings with different height -200 0 15 45 15
12| Pasition of the building= in the aggregate -45 -2h -15 a -37h
13| Presence and number of staggered Hoors 0 15 28 45 7.5
Effect of either structural or typological
14| heterogeneity amang adjacent structural unit -15 -0 1] 45 -12]
Percentage difference of opening area amang
15| adjacent Fagade -20 0 25 45 0
lvsTRUCT 10 125
|vsmuc1 15 98
16| Representative architectural style for the area 0 0 15 ] 225
17| Age, importance of the build époque 0 0 15 28 18
18] Qriginal woodwaorkfjoinery 0 0 15 28 15
13| Qriginal stucca, brick, Hoors or ceilings 0 0 15 28 15
20 Original statues or bazs-relisfs 0 0 15 26 0
21| Original gabledfronton 0 0 15 28 10
22| Qriginal balzonies and railings 0 0 15 28 10
23| Original mozaics or stone work 0 0 15 28 0
24| Qriginal paintings or frescoes 0 0 15 28 0
. ARCHITECTURAL 28| Conzervation state of artistic assets -5 i} 15 28 10
ARTISTIC 26 | Authenticity! originality [global, elements] 0 0 15 28 0
Oifficial monument (national, regional, local,
27| protected area) status 0 0 15 28 15
28| Particular construction kechniguesimaterials 0 jli] 15 25 | 0l
29| Conservation state of original materials -5 0 15 25 | 5
30| Representative historical events 0 0 15 28 | 0
3| Archasological site 0 0 15 28 0
32 | Representatived ariginal wooden framewark 0 10 15 25 15
33| Past restoration work, -5 10 15 25 10
|v aRcHRET. 16565
34| Imporkance in conkouring the street profile -5 i} 15 28 225
35| Impartance in contouring the urban silkhoustte -B 0 15 28 375
. 36| Anneses, relation with the urban pattern 0 0 15 28 0
10 RIS 37| Location [central area, touristic areal 0 0 15 25 375
38| Representativedparticular shape of the roof 0 10 15 25 15
| uRgiH. 12.5
29| Publictsocial functions 0 0 15 26 15
40| Imparkance for the local community memaorny -5 i} 15 28 15
ki SOCIAL ECOMOMIC | Economic value 0 10 15 20 225
42| Cultural functions 0 10 15 25 AT0
| 5o EcoH. 30
Iy cuLt 10763
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Eld. Mo.: 54 DISTRICT: IQSEFIM
CLASS
" CRITERIA Ma. ELEMEMNT = & WEIGHT | WALUE
1] Organization of vertical structures 0 b 20 45 A
2| Mature of wertical structures 0 =} 20 45 E.25
3| Lozation of the building and type of foundation 0 5 25 45 15.75)
4| Distribution of plan resisting element=s 0 I3 25 45 il
5| Reqgularity in plan 0 5 28 45 2.5
E| Riegularity in elewation 0 [} 28 45 A
7| Tupe of Floors 0 5 15 45 15
2| Rioofing 0 15 26 45 .25
9| Dietails 1} 0 25 45 0l
10| Physical conditions 0 b 28 45 A
1| Presence of adjacent buildings with different height -20 0 15 45 -20)
12| Position of the buildings in the aggregate -45 -25 -15 ] -22.5)
13| Presence and number of staggered floors 0 15 25 45 0l
Effect of either structural or kypalogical
14| heterogeneity among adjacent structural unit -15 -0 1] 45 0
Percentage difference of opening area among
16| adjacent Fagade 20 0 25 45 45
lvsTRUCT 41 TE.25]
lvsTRUCT 45 TE.75
16| Riepresentative archivectural style for the area 0 0 15 25 375
17| Age, importance of the build épogque 0 0 15 25 12
18| Original woodwark.fjoinery 0 0 15 2h 10
19| Original stucco, brick, Hoors or ceilings 1] 0 15 25 15
20) Original statues or bass-reliefs 0 0 15 25 0
21| Qriginal gabledfronton 0 0 15 25 10
22| Original balzonies and railings 0 0 15 25 10
23| Original mosaics or stone work 0 0 15 26 0l
24| Original paintings or frescoes 0 0 15 25 0
15 ARCHITECTURAL 20 Cnnser-._'a_tion s_ta.te ?F artistic assets B 0 15 20 15
ARTISTIC 26| Authenticity! originality [global, elements] 0 0 15 25 25
Official monument [national, regional, local,
27| protected area) status 0 10 15 26 15
28| Particular construction kechniquesimaterials 0 0 15 25 0 A
29| Conservation state of original materials -5 0 15 25 0 7.5
30| Representative historical events 0 0 15 25 0 7.5
H| Archaeological site 0 0 15 26 0l
32| Representatived original wooden framewark. 0 0 15 25 15
3 Past restoration work -5 10 15 20 15
Iv akcH-AET. 1336
34| Importance in conkouring the street profile -5 0 15 25 375
35| Importance in conkouring the urban silkouette -5 0 15 25 375
. 36| Annexes, relation with the urban pattern 0 0 15 25 10
10 UREAEE 37| Location [central area, touristic area) 0 0 15 20 arh
38 Representativedparticular shape of the roof 0 10 15 25 15
| urwan. 137 5
34| Publicfsocial functions 0 0 15 20 228
40) Importance bor the local community memary -5 0 15 25 15
|- SOCIAL ECOMOMIC 4| Economic value 0 0 15 20 228
42| Cultural functions 0 10 15 20 0
| 50 EC0H. |
Iy cuLr 101.5]
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Appendix A301

Eld. Mo.: 55 DISTRICT: IDSEFIM
CLASS
= CRITERIA o, ELEMEMT = ] WEIGHT | WALUE
1] Organization of vertical structures 0 [} 20 45 A
2| Mature of vertical structures ] ] 25 45 E.20]
3| Location of the building and type of Foundation 0 b 20 45 18,75
4| Distribution of plan registing element= 0 b 25 45 7.5
| Regularity in plan 0 I} 28 45 2.5
&| Reqgularity in elewation ] ] 25 45 i
7| Tupe of Hoors 0 b 15 45 15
2| Foofing I 15 25 45 1.25]
4| Details ] i] pidi] 45 0|
10| Physical conditions ] ] 25 45 i
1| Presence of adjacent buildings with different height -20 0 15 45 - 20
12| Position of the buildings in the aggregate -45 26 -15 0 -22.5)
13| Presence and number of staggered floors 1} 15 28 45 0]
Effect of either structural ar typological
14| heterogeneity among adjacent stroctural unit -15 -0 0 45 1
Ferzentage difference of opening area among
15| adjacent fagade -20 n 25 45 45
lv sTRUCT 10 TE.25|
lv sTRUCT 45 7. 7H
16| Fiepresentative architectural style For the area 1} 1 15 20 375
17| Age, importance of the build épogus 1} 1 15 25 1
12| Original woodworkfainerny ] 10 15 25 10|
13| Original stucco, brick, floors or ceilings ] 10 15 25 15|
20) Qriginal statues or bass-reliefs 0 1 15 20 10
21| Qriginal gableffronton 0 1 15 25 10
22| Original balzonies and railings ] 10 15 25 10|
23| Original maosaics or stone work I] 10 15 25 0|
24| Qriginal paintings or frescoes 1} 1 15 20 1
B ARCHITECTURAL 25| Conzervation state of artistic assets - 10 15 25 15|
- ARTISTIC 26| Authentizitgd ariginality [global, elements] ] 10 15 25 26|
Official monument [national, regional, local,
27| protected area) status 1} i} 15 20 15
28| Particular construction techniquesimaterials 1} 10 15 20 0 0]
23| Conservation state of ariginal materials -5 i 15 25 | 7.5
30| Representative historical events I] 10 15 25 | 0|
H| Archasological site 1} 1 15 20 1
32| Representatived original wooden framewark 0 10 15 20 15|
33| Pastrestoration work -5 10 15 25 10|
|'t wRcHMET. 150
34| Importance in conbauring the street profile B 1 15 25 375
35| Importance in contouring the urban silhouette -5 10 15 25 375
. 36| Annexes, relation with the urban pattern ] 10 15 25 10|
10 UrRERRSUTE 37| Lowcation [eentral area, bouristic area) 0 1 15 20 375
28| Representativelparticular shape of the roof 1} 10 15 25 10
|t uRaH. 1325
39[ Publicisocial Functions 0 10 15 20 220
40 Importance bor the local community memory B i} 15 25 10
i SOCIAL ECOMNOMIC 41| Ezonomic value ] ] 15 pidi] 225
42| Cultural functions 1] 10 15 25 0|
lv soc.econ. FiF|
[ EERF
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Eld. Mo.: 56

DISTRICT: IDSEFIM

* CRITERIA = ELEMEMNT = CL'ng & WEIGHT | WaLUE
Qrganization of vertical structures 1] ] 20 45 B
Mature of vertical structures 0 ) 20 45 6.25
Location of the building and type of foundation 0 5 25 45 1275
Diistribution of plan resisting elements 0 5 25 45 7.5
Fieqularity in plan 0 [} 25 45 2.5
Fieqularity in elewation 0 [} 25 45 A
Type of floors 0 [ 15 45 15
FRioofing 0 15 20 45 12.75)
Dietails 1} 0 25 45 0l
T Phyzical conditions 1] b 25 45 25
Presence of adjacent buildings with different height -20 0 15 45 45
Fosition of the buildings in the aggregate -45 -26 -15 1] -22.5
Fresence and number of staggered floors 0 15 25 45 0
Effect of either structural or typological
heterogeneity among adjacent structural unit -15 -0 0 45 0
Fercentage difference of opening area amang
adjacent Fagade 20 1} 25 45 25
lvsTRUCT 10 103,75
| sTRUCT 43 151.25
Fepresentative architectural style for the area 0 0 15 25 15
Age, impartance of the build épague 0 0 15 25 0l
Qriginal woodworkjoinery 1] 1] 15 25 10
Original stucco, brick, floors or ceilings 1] 10 15 20 10
Original statues or bazs-reliefs 0 0 15 25 0
Original gablefronton 0 0 15 25 0
Qriginal balconies and railings 0 0 15 25 10
Qriginal mosaics or stone work 0 0 15 25 0
Qriginal paintings or frescoes 0 0 15 25 0
. ARCHITECTURAL 20| Conservation state of artistic assets - jl1] 15 20 jl1]
ARTISTIC 26| Authenticity! originality [global, elements) 0 0 15 25 15
Oifficial monument [national, regional, local,
27| protected area) status 0 0 15 25 15
28| Particular construction techniquesimaterials 1] 0 15 25 1 1]
29]| Conservation state of original materials -5 0 15 25 0 7.5
30) Representative historical events 0 0 15 25 0 0
3| Archaeological site 0 0 15 25 0
32| Representativerd original wooden framewark 0 0 15 25 10
3 Past restaoration work, -5 10 15 25 10
Iv apcH-aeT. N2.5
34| Importance in contouring the street profile -5 0 15 25 ITE
35] Importance in contouring the urban silhouette -5 0 15 25 220
. 36| Anneges, relation with the urban pattern 0 0 15 25 0
10 UREHHEIS 37| Location [central area, bouristic areal 0 0 15 25 wh
38 Representativelparticular shape of the roof 0 10 15 25 101
lv uREAH. 107.5
28| Publicdsocial functions 0 jl1] 15 20 15
40] Impartance For the local community memarny - 0 15 25 10
7 SOCIAL ECORORMIC 4| Economic walue 1} 10 15 25 225
42| Culkural Functions 0 10 15 25 0
Jy 50 c-EC0H. 475
I cuLr 13658
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Appendix A303

Eild. Mo 57 CISTRICT: IDSEFIN
CLASS
* CRITERIA, Mo, ELEMEMT = O WEIGHT | wALLE
1| Organization of vertical structures 0 b 20 45 5
2| Mature of vertical structures 0 I 26 45 11.25)
3| Lowzation of the building and type of Foundation 0 5 26 45 1575
4| Distribution of plan resisting elements 0 b 26 45 7.5
5| Regularity in plan 0 b 26 45 25
E| Fegularity in elewation 0 b 26 45 5
7| Tupe of Floors 0 5 15 45 15
8| Riooting i] 15 25 45 1875
9| Details i] 1] 25 45 I
10] Physical conditions 0 5 25 45 45
1) Presence of adjiacent buildings with different height -20 0 15 45 0l
12| Position of the buildings in the aggregate -45 26 -15 0 -37h
13| Presence and number of staggered Hoors 0 15 20 45 0
Effect of ither structural or typological
14| heterogeneity among adjacent structural unit -15 -0 0 15 0
Percentage difference of opening area amang
15| adjacent Fagade 20 1} 25 45 45|
I\'STRUCT" 128?5
I\'STRUCT“ 13525
16| Representative architectural style for the area 0 10 15 25 225
17| Age, importance of the build époque 1} 10 15 25 0l
18| Original woodworkdjoinery 0 0 15 25 10
19| Original stucco, brick, Floors or ceilings 1] 0 15 25 10
20| Original statues or bass-reliefs 0 10 15 25 0l
21| Orriginal gableffronton 0 10 15 25 0l
22| Original balgonies and railings 0 10 15 25 0l
23| Original mosaics or stone work, 0 10 15 25 0l
24| Original paintings or frescoes 0 10 15 25 0l
15 ARCHITECTURAL 26| Conservation state of artistic assets B jl1] 15 25 15
ARTISTIC 26| Authenticity! ariginality [global, elements)] 0 10 15 25 25
Oiffizial monument [national, regional, local,
27| protected areal status 0 0 15 25 15
29 | Particular construction kechniquesimaterials 0 0 15 25 0 0
29| Conservation state of ariginal materials -B 0 15 25 0 .5
30| Representative historical events 0 0 15 25 0 0
| Archaeological site 1} 10 18 250 0
32| Representative! ariginal wooden framewaork, i} 0 15 258 10
33| Past restoration work, -5 10 15 25 10
Iv arcH-arT. 125
34| Impaartance in contouring the street profile B jl1] 15 25 15
36| Importance in contouring the urban silhouette -5 10 15 25 15
. 3E| Annewes, relation with the urban pattern 0 10 15 25 0l
10 URSGEE 37 | Lozation [central area, bouristic area) 0 0 15 25 ErA
3% | Representativelparticular shape of the rook 0 10 15 25 10
I\'IIRPI!H. ??5
34| Publictsocial functions 0 0 15 25 15
40| Importance for the local community memory -5 0 15 25 10
B SOCIAL ECORAMIC H| Economic value i] jl1] 15 25 15
42| Cultural functions 1] 10 15 25 1]
lusoc.Econ. 410
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Eld. Mo, 58 DISTRICT: IDSEFIM
CLASS
* CRITERIA Ma. ELEMEMNT = & WEIGHT | WALLUE
1| Organization of wertical structures 1] ] 20 45 A
2| Mature of vertical structures 0 ) 25 45 E.25
3| Location of the building and type of foundation 0 5 25 45 15.75]
4| Distribution of plan resisting elements 0 5 25 45 7.5
5| Regularity in plan 0 5 25 45 2.5
B | Reqularity in elevation 0 [} 25 45 A
¥| Tupe of Hoors 0 [} 15 45 A
2| Rioofing 0 15 20 15 1.25
9| Details 1} 0 25 45 0|
T 10| Physical conditions 1] b 25 45 25|
1| Presence of adjacent buildings with different height -20 0 15 45 0|
12| Position of the buildings in the aggregate -45 -25 -15 1] -22.5)
13| Presence and number of staggered floors 0 15 25 45 0|
Effect of either structural or typological
14| heterogeneity among adjacent structural unit -15 -0 0 45 0|
Fercentage difference of opening area among
15| adjacent fagade -20) i 25 45 45
lvsTRUCT 10 8625
lwsTrRucT 45 105, 75|
16| Representative architectural style for the area 0 0 15 25 22.5)
17| &ge, impartance of the build époque 0 0 15 25 12
18| Original woodworkfoinery 0 i} 15 25 104
19| Original stucco, brick, floors or ceilings 1] 0 15 25 15|
20| Qriginal statues or bazs-reliefs 0 0 15 25 0|
21| Original gabledfronton 0 0 15 25 10|
22| Qriginal balconies and railings 0 0 15 25 0|
23| Qriginal mosaics or stone work 0 0 15 25 0|
24| Qriginal paintings or frescoes 0 0 15 25 0|
15 ARCHITECTURAL 26| Conservation state of artistic assets B 0 15 20 15
ARTISTIC 26| Authenticity! originality [global, elements) 0 0 15 25 15|
Official monument [national, regional, local,
27| protected area) status 0 i} 15 25 15|
28| Particular construction techniquesfmaterials 0 1] 15 25 | 0|
29| Conserdation state of original materials -5 0 15 25 0 12.5)
30| Representative historical events 0 0 15 25 0 0|
3| Archaeological site 0 0 15 25 0|
32| Representative! original wooden framewark 0 0 15 25 10|
3| Past restaration work, -5 10 15 25 10
Iv apcHaeT. 147
34| Importance in contouring the street profile -5 0 15 25 22.5)
38| Impartance in contouring the urban silhouette -5 0 15 25 15|
. 36| Anneges, relation with the urban pattern 0 0 15 25 0|
10 R 37| Location [central area, bouristic areal 0 0 15 25 37.5]
38| Representativelparticular shape of the roof 0 10 15 26 10|
| uREAH. 25|
28| Publicdzocial functions 0 0 15 20 15
40| Impartance bor the local community memarny -5 0 15 25 10|
i SOCIAL ECOMOMIC 1| Economic value 1} jli] 15 25 15
42| Culkural Functions 0 0 15 25 0|
l5oc-ECon. 40|
Iy cuLr 105,65
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Appendix A305

Eld. o 53 OISTRICT: IDSEFIM
CLASS
* CRITERIA o, ELEMEMT c & WEIGHT | waALUE
1] Organization of wertical structures 0 5 20 45 5
2| Mature of vertical structures i] ] 25 45 E.25
3| Location of the building and type of foundation 0 5 25 45 18.75
4| Diistribution of plan resisting elements 0 5 25 45 7.5
5| Fegularity in plan 0 5 25 45 2.5
&| Fiegularity in elevation 0 5 25 45 5
7| Tupe of Hoors 0 5 15 45 15
2| Roofing i] 15 25 45 18.75
9| Dietails i] 1] 25 45 I
Tz 0] Physical conditions 0 5 25 45 25
11| Presence of adjacent buildings with different height -20 0 15 45 0l
12| Position of the buildings in the aggregate -45 -26 -1 1} 0l
13| Presence and number of staggered floors 1} 15 26 45 0l
Effect of either structural or typological
14| heterogeneity among adjacent stroctural unit -15 -0 0 45 0l
Percentage difference of opening area among
15| adjacent fagade -20 1] 25 45 1]
lustrucT 0 10375
lesTrRucT 43 10375
16| Fiepresentative architectural style for the area 0 10 15 25 225
17| Age. importance of the build épogque 0 10 15 25 0l
18| Qriginal woodworkfjoinery 1} 10 15 25 0l
13| Qriginal stucco, brick, Aoors or ceilings 1] 0 15 25 10
20] Original statues or bass-reliefs 1} 10 15 25 0l
21| Qriginal gabledfronton 1} 10 15 25 0l
22| Original balconies and railings 1} 10 15 25 0l
23] Original mosaics or stone work 1} 10 15 25 0l
24| Original paintings or frescoes 1} 10 15 25 0l
1B ARCHITECTURAL 26]| Consendation state of artistic assets -5 10 15 25 15
ARTISTIC 26| Authenticity! originality [global, elements) 0 0 15 25 10
Official monument [national, regional, local,
27| protected area) status i} 0 15 26 15
28| Particular construction techniguesimaterials 1} 0 15 258 0l
28| Conserdation state of original materials -5 0 15 258 7.5
20| Fepresentative historical events 1} 0 15 258 0l
H| Archasological site 1} 0 15 258 0l
32| Representatived ariginal wooden framework, i} 0 15 258 15
23| Past restoration work. -5 10 15 25 10
| Ak CH-RET. 108
34| Importance in contouring the street profile -5 10 15 25 225
356] Importance in contouring the urban silhouette -5 10 15 25 225
. 36| Annexes, relation with the urban patkern 0 10 15 25 0l
10 URSEGTEE 37| Location [central area, bouristic area) 0 10 15 256 375
58] Fepresentativelparticular shape of the roof 0 10 15 25 10
lv urEan. 925
28] Publictsocial functions 1} 10 18 250 0
40| Importance for the local community memory -B 0 15 25 10
B SOCIAL ECOROMIC 41| Ezonomic valus 1] jl1] 15 25 15
42| Cultural functions 0 10 15 25 0
I\'SOC-!COH. 25
Iy cut 98,875
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Eld. Flo.: B0 DISTRICT: IDSEFIM
. CLASS
k1 CRITERIA [ [=8 ELEMEMT © o WEISHT | wALLUE
1] Organization of vertical structures 0 b 20 45 b
2| Mature of vertical structures 0 5 26 45 E.25)
3| Location of the building and type of Foundation 0 5 26 45 18.75
4| Distribution of plan resisting elements 0 [} 26 45 7.5
5| Regularity in plan 0 5 25 45 2.5
| Fegularity in elevation 0 b 26 45 5|
7| Tuype of floors 0 I} 15 45 15
2| Roofing 1] 15 25 45 18,75
9| Details 1] 1] 25 45 .25
10| Physical conditions 0 I 26 45 25|
1| Prezence of adjacent buildings with different height -20 0 15 45 45
12| Pasition of the buildings in the aggregate -46 -26 -15 0 -3
13| Prezence and number of staggered Hoors 0 15 25 45 7.5
Effect of either structural or typological
14| heterogeneity among adjacent structural unit -15 -10 0 45 0|
Percentage difference of opening area among
15{ adjacent Fagade -20) 0 25 45 i
lvsTRUCT 40 110
I\'SYP.I]C'I 15 125
16| Representative architectural style for the area 0 10 15 28 370
17| Age, importance of the build époque 0 10 15 25 30
18] Original woodworkfjoinery 0 10 15 26 10
13| Original stucoo, brick, Floors or ceilings 0 0 15 26 15
20| Jriginal statues or bass-reliefs 0 10 15 20 0|
21| Qriginal gabledfronton 0 10 15 25 25
22| Original balconies and railings 0 10 15 26 15
23| Original mosaics of stone work, 0 0 15 26 0
24| Jriginal paintings or frescoes 0 10 15 20 0|
15 ARCHITECTURAL 25 I:nnserl._'a_tion s_ta_te ?F artistic assets -h i 15 25 15
ARTISTIC 2| Authenticity! originality [global, elements) 0 10 15 26 15
Offizial monument [national, regional, local,
27| protected area) status 0 10 15 20 15|
28| Particular construction techniquesimaterials 0 10 15 26 0|
28| Conservation state of original materials il 10 15 26 7.5
30| Representative historical events 0 10 15 25 0|
| Archaeclogical site 0 10 15 20 0|
32| Representatived original wooden framewark 0 10 15 26 15
33 Past restoration work -5 10 15 26 10
| ARCH-RRT. 210
24| Importance in contouring the street profile -h 0 15 26 22.5)
35| Importance in contouring the urban silkhoaette -B 10 15 28 370
. 36| Annexes, relation with the urban pattern 0 10 15 25 0|
10 UREEE 37| Lozation [entral area, bouristic area) 0 10 15 26 37.5)
28] Representativedparticular shape of the roof 0 10 15 26 10
I\'I.IRDRIL 1':'?5
28] Publicizocial functions 0 1] 15 26 15
40| Importance bor the local community memorny -B 10 15 20 104
|+ SOCIAL ECONOMIC | Econamic value I ] 15 25 225
42| Cultural functions 0 10 15 26 0|
| soc-Econ. 475
Iy cur 13213
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Appendix A307

Eld. Mo: 61 DISTRICT: IDSEFIM
CLASS
* CRITERIA Ma. ELEMEMT = & WEIGHT | WALUE
1] Qrganization of wertical structures 1] ] 20 45 A
2| Mature of vertical structures 0 ) 20 45 11.25
3| Lowzation of the building and type of foundation 0 5 25 45 15.75]
4| Distribution of plan resisting elements 0 5 25 45 7.5
5| Riegularity in plan 0 5 25 45 0|
&| Riegularity in elewation 0 [} 25 45 A
7| Type of Hloors 0 I} 15 45 i
8| Rioofing 1} 15 2h 45 18,75
4| Details 1} 0 26 45 0|
T 10| Physical conditions 1] b 25 45 25|
11| Fresence of adjacent buildings with different height -20 0 15 45 0|
12| Position of the buildings in the aggregate -45 -25 -15 0 -37.5]
13| Presence and number of staggered floors 0 15 25 45 0|
Effect of either structural or typalogical
14| heterogeneity among adjacent structural unit -15 -0 1] 45 0|
Fercentage difference of opening area among
15| adjacent Fagade -20 0 25 45 25|
lvsTRUCT 41 9E. 25|
| sTRUCT 43 3. 75|
16| Riepresentative architectural style for the area 0 0 15 25 22.5)
17| Age, importance of the build épogque 0 0 15 25 0|
15| Qriginal woodworkfjcinery 0 0 15 25 10|
19| Qriginal stucco, brick, Foors or ceilings 0 0 15 25 10|
20) Qriginal statues or bass-reliefs 0 0 15 25 0|
21| Qriginal gabledfronton 0 0 15 25 0|
22| Original balconies and railings 0 0 15 25 0|
23| Original mosaics or stone wark 0 0 15 25 0|
24| Original paintings or frescoes 0 0 15 25 0|
1B ARCHITECTURAL 26| Conservation state of artistic assets -h j1] 15 25 10
) ARTISTIC 26| Authenticity! originality [global, elements] 0 0 15 25 25|
Oifficial monument [national, regional, local,
27| protected area) status 0 0 15 25 15|
28| Particular construction kechniquesimaterials 0 0 15 25 0|
29| Conserdation state of original materials -5 0 15 25 A
30| Representative historical events 0 0 15 25 0|
H| Archaeological site 0 0 15 25 0|
32| Representatived original wooden framework. 0 10 15 25 10|
33| Past restoration work, -5 10 15 25 10
|y ARCH-RET. 1175
34| Importance in conkouring the street profile - 0 15 25 225
36| Importance in conbouring the urban silhouetbe -5 0 15 25 228
. 36| Annexes, relation with the urban pattern 0 0 15 25 0|
10 UIRENEE 37| Location [zentral area, touristic area) 0 0 15 25 37.5]
38 Representativedparticular shape of the roof 0 10 15 25 10|
| urwan. 925
29| Publictzocial functions 0 j1] 15 25 15
40 Importance bor the local community memory -5 0 15 25 10|
s SOCIAL ECOMOMIC 4| Economic valuez 0 0 15 20 225
42| Cultural functions 0 10 15 25 0|
| soc-ECon, 475
Iy cuLr 87575
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Eld. Mo 62 DISTRICT: IDSEFIN
CLASS
= CRITERILA 1= ELEMEMT z ] ] WEIGHT | WwalLUE
1] Organization of wertical structures 1] & 20 45 5
2| Mature of vertical structures a 5 25 45 E.25
3| Lowzation of the building and type of Foundation 1] g 28 45 18.75)
4| Digtribution of plan resisting elements 1] 5 28 45 7.5
5| Reqularity in plan 1] &5 28 45 2.5
E| Regularity in elevation 1] 5 28 45 A
7| Type of floors a 5 15 45 15
& Roafing a 15 2h 15 12.75
4| Detailz a 0 25 45 0l
0] Physizal conditions 1] & 28 15 A
1| Presence of adjacent buildings with different height -20 0 15 45 45
12| Pasition of the buildings in the agaregate -45 -28 -15 0 -22.5)
13| Presence and number of staggered Hoors a 15 25 45 125
Effect of either structural or iypological
14| heterogeneity among adjacent structural unit -15 -0 a 45 0l
Fercentage difference of opening area amang
16| adjacent Fagade .20 0 25 45 0
I\'S'"!IICT“ 83?5
| 5TRUCT 15 118.75)
16| Representative archibectural style bor the area 1] 10 15 28 375
17| Age, importance of the build époque a 10 15 25 12
18] Qriginal woodwarkfjoinery 1] 10 15 28 10
19| Original stucco, brick, Hoors or eeilings 1] 10 15 25 20
20) Original statues or bass-reliefs 1] 10 15 25 15
21| Qriginal gableffronton 1] 10 15 28 10
22| Original balconies and railings 1] 10 15 25 10
23| Qriginal mosaics or stone work, 1] 10 15 28 0
24| Original paintings ar frescoes 0 10 15 25 0
5 ARCHITECTURAL 25 l:nnserl._la_tion slta_te n?F artistic assets - 10 15 25 15
ARTISTIC 26| Authenticity! originality [global, elements) a 10 15 25 10
Offizial manument [national, regional, local,
27| protected area) status a 10 15 25 15
28| Particular construction kechniquesimaterials 1] 10 15 28 0
24| Cons=ervation state of original materials il 10 15 25 FRil
30| Representative historical events 1] 10 15 28 0
| Archasological site a 10 15 25 0l
32| Representative! ariginal wooden framewark 1] 10 15 28 15
33| Past restoration work, il 10 15 25 10
|vancu-mzr. 192
34| Importance in conkouring the street profile -5 0 15 25 375
35) Importance in contouring the urban silhouette -5 0 15 28 375
. 36| Annewes, relation with the urban pattern 1] 0 15 25 0
10 URSAES 37| Location [central area, touristic area) 1] 10 15 28 375
38 Representativelparticular shape of the roof 1] 10 15 25 10
| uk:eih. 122.5)
28| Publicdsocial functions a 10 15 25 15
40 Importance for the local community memory il 10 15 25 10
g2 | SOCIAL ECORGMIC H| Economic valus a 10 15 25 228
42| Cultural functions 1] 10 15 25 0
lysoc.econ, 475
lv cuut 126.55
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Appendix A309

Eld. Mo 63 DISTRICT: IDSEFIN
CLASS
* CRITERILA ! [= ELEMEMT C O WEIGHT | WaLUE
1] Qrganization of vertical structures 0 & 20 45 A
2| Mature of vertical structures 0 5 256 45 25|
3| Location of the building and ype of foundation 0 g 25 45 18.75
4| Di=tribution of plan resisting elements 0 5 26 45 7.5
5| Requilarity in plan 0 5 25 45 2.5
6| Reqularity in elevation 0 &5 25 45 5
7| Type of Aoors 0 g 15 45 15|
8| Roafing 0 15 250 45 1.25
9| Diekails 0 0 20 45 0|
10| Phy=ical conditions 0 & 25 45 5
11| Presence of adjacent buildings with different height -20 0 15 45 15|
12| Position of the buildings in the aggregate -45 -28 -15 0 0|
13| Presence and number of staggered floors 0 15 26 45 0|
Effect of either stroctural or typological
14| heterogeneity among adjacent structural unit -15 -0 1} 45 0|
Fercentage difference of opening area among
15| adjacent fagade B} 1] o5 45 il
I\:'S'IRIICT“ ?325
| sTRUCT 15 9125
16| Riepresentative architectural style for the area 0 10 15 25 220
17| Age, importance of the build époque 0 10 15 26 30|
18] Qriginal woodworkfjoineny 0 10 15 25 15|
13| Original stucco, brick, Hoors or ceilings Ju] 10 15 25 10
20| Qriginal statues or bass-reliefs 0 10 15 25 0|
21| Original gableffronton 0 10 15 26 15
22| Qriginal balconies and railings 0 10 15 25 15|
23| Original mosaics or stone work, 0 10 15 26 15
24| Qriginal paintings ar frescoes 0 10 15 25 0|
15 ARCHITECTURAL 26| Consertation state of artistic assets -5 10 15 25 104
# ARTISTIC 26| Authenticity! originality [global, elements] 0 10 15 25 10j
Official manument [national, regional, local,
27| protected area) status 0 10 15 25 15|
28| Particular construction techniquesmaterials 0 10 15 25 0|
29| Conservation state of original materials -5 10 15 25 5
30| Representative historical events 0 0 15 25 0|
2| Archasological site 0 10 15 26 0|
32| Fepresentatived ariginal wooden framewaork. 0 10 15 25 25
23] Prast restoration work -5 10 15 26 10
|4 RcH-ART. 1397.5
34| Impartance in conbauring the street profile -5 0 15 25 370
36| Importance in contouring the urban silhouette -5 10 15 20 7.5
. 36| Anneres, relation with the urban pattern 0 0 15 25 0|
102 URERRBIE 37| Location [central area, bouristic area) 0 10 15 256 7.5
38| Hepresentativedparticular shape of the rook 0 10 15 25 26
| uk:eah. 137.5
28| Publicfsocial Functions 0 10 15 26 225
40| Impartance for the local community memorn -5 0 15 25 15|
|7 SOCIaL ECOMOMIC 4| Economic value 0 10 15 26 225
42| Cultural functions 0 10 13 25 15
| socECon. T
I'\:' CULT 111

Fato D)“"'p’

BUPT



-

Eld. Mo 64 DISTRICT: IDSEFIN
CLASS
* CRITERIA Mo ELEMEMNT = o WEIGHT | YALUE
1] Qrganization of wertical structures 1] 5 20 45 5
2| Mature of wertical structures a =} 20 15 1.25
3| Location of the building and type of foundation 1] 5 25 45 15.75
4| Distribution of plan resisting elements a 5 26 45 7.5
5| Reqularity in plan a ] 26 45 2.5
E| Reqularity in elewation 0 ] 25 45 B
7| Tupe of Hoors 1] 5 15 45 5
2| Rioofing a 15 20 45 18.75)
3] Details a 0 20 15 E.25
10| Physical conditions a [} 25 45 45
1| Presence of adjacent buildings with different height -20 0 15 45 15
12| Position of the buildings in the aggregate -45 -26 -15 0 1
13| Presence and number of staggered floors 1] 15 25 45 1
Effect of either structural or typological
14| heterogeneity among adjacent strustural unit -15 -0 1] 45 1
Fercentage difference of opening area among
15| adjacent Fagade -20 0 26 45 1
lvsTRUCT 41 125
| sTRUCT 45 1410
16| Representative architectural style for the area 1] 0 15 25 22.5
17| Age, importance of the build époque 1] 0 15 25 12
18] Original woodworkdjainery 1] 0 15 25 10
19| Original stucco, brick, floors or ceilings 1] n 15 25 15
20 Original skatues or bass-reliefs 1] 0 15 25 1
21| Original gableffronton 0 1] 15 25 10
22| Original balconies and railings 1] 0 15 25 1
23| Original mosaics or stone work 1] 0 15 25 15
24| Original paintings or freseoes 1] 0 15 25 1
. ARCHITECTURAL 28| Conservation state of artistic assets -5 jl1] 15 20 10
ARTISTIC 26| Authenticity! originality [global, elements] 1] 0 15 25 1
Official monument [national, regional, local,
27| protected areal status 1] 0 15 25 15
28| Particular construction techniquesimaterials 1] 0 15 25 | 1
29| ConserJation state of ariginal materials -5 0 15 25 | 5
30| Reprezentative historical events 1] 0 15 25 | 1
H| Archaeological site a 0 15 25 1
32| Reprezentatived original wooden framework. a 0 15 25 15
33| Past restoration work -5 10 15 25 10
|y ARCH-RET. 139.5
34| Importance in contouring the street profile -5 0 15 25 15
35| Importance in contouring the urban silhouette -5 0 15 25 15
. 36| Annexes, relation with the urban pattern 1] 0 15 25 1
10 UREHHISIS 37| Location [central area, touristic area) 1] 0 15 25 375
38| Beprezentativelparticular shape of the roof 1] 10 15 25 15
lv ukpAH. 2.5
28| Publictsocial functions a j1] 15 20 15
40] Importance for the local community memary -5 10 15 25 10
sk SOCIAL ECOMORIC H| Economic value a 10 15 25 15
42| Cultural functions 1] 10 15 25 0
| 50c-EC0H. 40
[ 129,18
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Appendix A311

Eld. k. B5 DISTRICT: IDSEFIM
. CLASS
= CRITERIA Mo ELEMEMT - O WEIGHT | WALLE
1] Organization of wertical structures 0 5 20 45 5
2| Mature of vertical structures I 5 20 45 E.20
3| Location of the building and type of foundation 0 5 25 45 18.75
4| Distribution of plan resisting elements 0 5 256 45 7.5
5| Fegularity in plan 0 5 256 45 2.5
E| Fiegularity in elevation 0 5 25 45 5
¥| Type of floors 0 =] 15 45 15
8| Roofing I 15 25 45 153.75
9| Diekails I 0 25 45 ]
10| Physical conditions 0 =] 25 45 25
11| Presence of adjacent buildings with different height -20 1] 15 45 0
12| Position of the buildings in the aggregate 45 -25 -15 0 225
13| Presence and number of staggered floors 0 15 256 45 0
Effect af either structural or typological
14| heterogeneity among adjacent structural unit -15 -0 0 45 0
Fercentage difference of opening area among
15| adjacent fagade -20 0 25 45 1]
lv sTRUCT 11 103,75
lv sTRUCT 45 8125
16| Fiepresentative architectural style for the area 0 0 15 25 22.5
17| Age, importanee of the build épogue 0 10 15 20 12
18] Qriginal woodworkfjoineny 0 0 15 26 10
19| Qriginal stucco, brick, foors or ceilings 0 0 15 25 15
20| Original statues or bass-relieks 0 10 15 20 10
21| Qriginal gabledfronton 0 0 15 26 15
22| Qriginal balzonies and railings 0 0 15 26 10
23| Qriginal mosaics or stone work 0 0 15 25 0
24| Qriginal paintings or frescoes 0 0 15 25 0
15me ARCHITECTURAL 26| Conservation state of artistic assets -h n 15 20 15
ARTISTIC 2B | Authenticity! originality [global, elements] 0 0 15 25 15
Orfficial monument [national, regional, local,
27| protected area) status 0 0 15 26 15
28| Particular zonstruction techniquesimaterials 0 0 15 25 0
29| Con=servation state of original materials -0 0 15 25 7.5
30| Representative historical events 0 0 15 26 0
H| Archasological site 0 0 15 25 0
32| Representative! ariginal wooden framework 0 U] 15 20 15
33| Past restoration work, -5 10 15 26 10
|v aRCH-HET. 172
34| Importance in contouring the street profile -5 0 15 25 375
35| Importance in contouring the urban silhouette -b U] 15 20 225
. 36| Annetes, relation with the urban pattern 0 0 15 26 0
10 URESSTIE 37| Location [central area, touristic area) 0 0 15 25 375
38| Representativelparticular shape of the rock 0 10 15 20 15
|4 urpaH. 12.5
38| Publicdsocial functions 0 0 15 26 15
40| Importance for the local community memony il 0 15 26 10
g | SOCIAL ECOMOMIC 4| Economic value 1] n 15 25 228
42| Cultural Functions 0 0 15 25 0
lv soc-Econ. 47.5)
Iv cuwr 6.3
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Eld. Mo BB DISTRICT: IDSEFIR
CLASS
b CRITERIA Mo, ELEMEMT = & WEIGHT | vALLE
1] Qrganization of vertical structures 0 & 20 45 1]
2| Mature of vertical structures 0 L1} 25 45 E.26
3| Location of the building and type of foundation 0 g 25 45 15.75)
4| Distribution of plan resisting elements 0 &5 25 45 7.5
5| Regqularity in plan 0 5 25 45 2.5
& | Rieqularity in elevation 0 & 25 45 1]
7| Type of floors 0 g 15 45 15
8| Rioofing 1} 15 25 45 18.75
9| Diekails 0 0 25 45 a0
0] Physical conditions 0 g 25 45 25
11| Presence of adjacent buildings with different height -20 0 15 45 -20)
12| Position of the buildings in the aggregate -45 26 -1 0 -375
13| Presence and number of staggered floors 0 15 25 45 7.5
Effect of either structural or typological
14| heterogeneity among adjacent structural unit -15 -0 0 45 -12]
Fercentage difference of opening area amang
15| adjacent fagade -20 0 25 45 0
I sTRUCT 10 103, 75|
|'\‘ STRUCT A5 41?5
16| Representative architectural style for the area 0 10 15 25 228
17| Age, importance of the build époque 0 10 15 25 12
18] Qriginal woodwaorkdjoinern 0 10 15 25 15
19| Qriginal stucea, brick, Aoors or ceilings 0 10 15 25 15
20| Original statues or bass-reliefs 0 10 15 25 a
21| Original gableffronton 0 10 15 25 15
22| Qriginal baleonies and railings 0 10 15 25 10)
23| Qriginal masaics or stone work, 0 10 15 25 15
24| Qriginal paintings or frescoes 0 10 15 25 1]
. ARCHITECTURAL 25 Conserl..la_tion s_ta!te qf artistic assets - 10 15 25 10
ARTISTIC 26| Authenticityf ariginality [global, elements] 0 10 15 25 15
Orfficial monument [national, regional, local,
27| protected area) status 0 10 15 25 15
28| Particular construction techniquesimaterialz 0 10 15 25 a
29| Conservation state of original materials -5 10 15 25 5
30| Representative historical events 0 10 15 25 1]
H| Archaeological site 0 0 15 25 1]
32| Riepresentatived original wooden framework 0 10 15 25 15
33| Past restaration work -5 10 15 25 10
Iv wrcu.arT. 1745
34| Imporkance in conbouring the street profile - 10 15 25 15
35| Importance in contouring the urban silkouetbe -B 0 15 25 22.5
. 36| Anneges, relation with the urban pattern 0 10 15 25 1]
10 RIS 37| Location [central area, touristic area) 0 0 15 25 37.5)
38| Fiepresentativedparticular shape of the roof 0 10 15 25 15
| uppaH. A0
34| Publicizocial Functions 0 10 15 25 15
40 Importance for the local community memany - 10 15 25 10
ki SOCIAL ECOMOMIC M| Economic value 0 10 18 2h 22.5
42| Cultural Funitions 0 10 15 25 0
| 5c-ECoH. 47.5
[ EE.7 7
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Appendix A313

Eld. Mo B7 DISTRICT: IDSEFIM
CLASS
* CRITERIA Lo, ELEMEMT O WEISHT | vALUE
1] Organization of wertical structures 0 5 20 45 B
2| Mature of vertical structures 0 5 25 45 B.25
3| Location of the building and type of foundation 0 1] 25 45 12.75
4| Qistribution of plan resisting elements 0 5 28 45 7.5
5| Fiegularity in plan 0 5 25 45 0
E| Rieqgularity in elewvation 0 5 25 45 A
7| Type of Hoors 0 5 18 45 B
8| Roofing I 15 28 45 18.75
9| Details 1] 0 28 45 1]
10| Physzical conditions 0 ] 28 45 25
11| Presence of adjacent buildings with different height 20 1] 15 45 0
12| Fosition of the buildings in the aggregate -45 -26 -15 0 -37 5
13| Presence and number of staggered floors 0 15 28 45 0
Effect of either structural ar typological
14| heterogeneity among adjacent structural unit -1 -0 0 45 -2
Fercentage difference of opening area among
15| adjacent Fagade -20 1] 25 45 25
Iy sTRuCT 0 91.25]
I\' STEUCT 45 68?5
16| Representative architectural style for the area 0 10 15 25 22.5
17| Age, importance of the build époque 0 10 15 25 12
12| Original woodworkfjoinery 0 10 15 26 10
19| Qriginal stucco, brick, foors or ceilings 0 10 15 25 15
20| Qriginal statues or bass-reliefs 0 10 18 20 0
21| Original gableffrontan 0 10 15 26 10
22| Original baleonies and railings 0 10 15 26 0
23| Qriginal mosaics or stone wark, 0 10 18 20 0
24| Original painting= or frescoes 0 j] 15 26 0
15 ARCHITECTURAL 26| Conservation state of artistic assets -h 10 15 26 15
ARTISTIC 2E | Authenticityd originality [global, elements] 0 10 18 26 15
Official monument [national, regional, local,
27| protected area) status 0 10 15 26 15
28| Particular construction kechniquesimaterials 0 10 15 26 0
29| Consertation state of ariginal materials -5 10 15 25 7.5
30| Riepresentative historical events 0 10 15 26 0
| Archasclogical site 0 10 15 25 0
32| Bepresentatived original wooden Framework, 0 10 18 20 10
33| Prast restoration work -5 10 15 26 10
| akcH-ART. 142
24| Importance in contouring the street profile -h 10 15 26 225
38| Impartance in eontouring the urban silhouette -5 10 18 26 22.5
. 36| Anneres, relation with the urban pattern 0 10 15 25 0
10 URERREIE 37| Location [central area, bouristic area) 0 10 15 26 3rh
33| Bepresentativedparticular shape of the roof 0 10 15 25 10
Iy uk:piaH. 32.5)
28| Publicdsocial Functions 0 10 15 20 15
40| Importance for the local community memory -5 10 15 26 10
8 SOCIAL ECORMOMIC 41| Economic valus 1] 10 15 25 225
42| Cultural functions 0 10 15 26 0
Iy sac.Econ. 475
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Eild. Mo B2

DISTRICT: IDSEFIN

b CRITERIA Mo, ELEMEMT CLF"SS ] WEIGHT | WaLUE
1] Organization of vertical structures 1] 5 20 45 1]
2| Mature of vertical structures 1 ) 25 45 E.25
3| Location of the building and type of Foundation 1 5 25 45 18.75
4| Distribution of plan resisting elements 1 [} 25 45 7.5
5| Reqularity in plan 1] ] 25 45 2.5
E| Feqularity in elevation i} ] 25 45 b
7| Tupe of Hoors 1 5 15 45 15
2| Rioofing 1] 15 20 45 18.75)
9| Details a 0 25 45 a
10| Physical conditions 1 5 25 45 ]
11| Presence of adjacent buildings with different height -20 0 15 45 45
12| Position of the buildings in the aggregate -45 -26 -15 a -22.8
13| Presence and number of staggered Hoors 1} 15 25 45 12.5
Effect of either structural or typological
14| heterogeneity among adjacent structural unit -15 -0 0 45 1]
Percentage difference of opening area among
15| adjacent Fagade -20 0 25 45 25
lvsTRuCT 10 2375
lvsTrRucr 15 143.75
16| Representative architectural style For the area 1] n 15 25 37h
17| Age, impartance of the build époque 1 0 15 25 30
18] Original woodworkfjoimeny 1 n 15 25 25
19| Original stucco, brick, foors or ceilings 1] 10 15 25 25
20| Jriginal statues or bass-relisks i} n 15 25 0
21| Original gabledfranton 1 0 15 25 25
22| Original balzonies and railings 1] n 15 25 25
23| Original mosaics ar stone work, 1] n 15 25 a0
24| Jriginal paintings or frescoes i} n 15 20 0
16 ARCHITECTURAL 25| Congervation state of artistic assets -5 10 15 25 15
ARTISTIC 26| Authenticityd originality [global, elements] 1] n 15 25 jl]
Official monument [national, regional, local,
27| protected area) status 1] 0 15 25 15
28| Particular construction techniquesimaterials 1] 0 15 25 1]
28] ConserJation state of ariginal materials -5 n 15 25 7.5
30| Representative histarical events 0 0 15 25 0
H| Archaeological site 1] 0 15 25 1]
32| Representatived original wooden framework 1 n 15 25 15
33 Past restoration work, -5 10 15 25 15
| AECH-HET. 245
4| Importance in contouring the street profile -5 n 15 25 T
35 Importance in contouring the urban silhouette -5 0 15 25 375
. 36| Anneres, relation with the urban pattern 1] n 15 25 1]
10 UR=AGSIIE 37| Location [central area, touristic area) 1] n 15 25 37h
38| Representativelparticular shape of the rock 1 10 15 20 15
| urean. 127 .5
28| Publictsocial functions i 1] 15 25 15
40 Importance for the local sommunity memary -5 n 15 25 15
=+ SOClAL ECOrORIC H| Economic value a n 15 25 avh
42| Cultural functions 0 L 15 20 15
lwsnc.econ. g2.5
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Appendix A315

Eld. Mo.: 1 DISTRICT: FAERIC
CLASS
* CRITERIA Mo, ELEMEMT C O WEIGHT | WALUE
1] Qrganization of vertical structures 1] 5 20 45 A
2| Mature of vertical structures a0 5 25 45 125
3| Lozation of the building and type of foundation 1] ] 25 45 13.75
4| Distribution of plan resisting elements 1] 5 25 45 3Fh
5| Rieqularity in plan a 5 26 45 25
E| Regularity in elewvation 1] 5 25 45 20
7| Type of Hoors a 5 15 45 5
2| Roaking a0 15 25 45 18.75
4| Details a a 26 45 E.25
10| Physical conditions 1] 5 20 45 A
1| Presence of adjacent buildings with different height -20 a 15 45 45
12| Position of the buildings in the aggregate -45 -28 -15 0 -22.8
13| Presence and number of staggered floors a 15 26 45 Th
Effect of either structural or yypological
14| heterogeneity amaong adjacent structural unit -15 -0 0 45 -2
Fercentage difference of opening area among
15| adjazent Fagade -20 1] 25 45 25
| sTRUCT 10 126
lvsTRuCT 15 163
16| Representative architectural style for the area a 10 15 26 375
17| Age, importance of the build époque 1] 10 15 20 19
18] Original woodworkdjoinerny a 10 15 26 15
19| Qriginal stucco, brick, Aoors or ceilings 1] 10 15 28 15
20] Original statues or bas=-reliefs a 10 15 26 10
21| Qriginal gabledfrontan 1] 10 15 25 28
22| Original baleonies and railings a j] 15 26 25
23| Qriginal mosaics or stone work 1] 10 15 25 0
24| Original paintings or frescoes a 10 15 26 10
15 ARCHITECTURAL 26 l:onserl._la_tion s.ta.te QF Artistic agsets -0 10 15 26 0
ARTISTIC 26| Authenticity! ariginality [global, elements] 1] 10 15 25 10
Oifficial monument [national, regional, local,
27| protected areal status 1] 10 15 25 15
28| Particular construction techniguesfmaterials a 10 15 26 | 5
29| Conservation state of original materials -8 10 15 20 | T.h
20| Representative historical events a 10 15 26 | 7.5
H| Archasological site 1] 10 15 20 0
32| Representative! original wooden framework. a 10 15 26 25
3| Prast restaration work -5 10 15 26 10
|y ARcH-ART. 245.5
34| Importance in contouring the street profile -A 10 15 26 375
36| Impartance incontouring the urban silkhouette -8 10 15 28 375
) 36| Annetes, relation with the urban pattern a 10 15 26 10
10 UREANENS 37| Lozation [central area, touristic area) 1] 10 15 25 375
28] Representativelparticular shape of the roof 1] 10 15 25 25|
| ukean. 1475
28] Publictsocial functions a 10 15 26 15
40 Importance far the local community memorny - j] 15 26 15
A2 | SOCIAL ECORMOMIC 4| Economic valus a 10 15 26 22.5
42| Cultural functions 1] 10 15 25 15
| 5o ECoH. E7.5
[ 17256
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Eld. fo: 2 DISTRICT: FAEBRIC
CLASS
* CRITERIA = ELEMEMNT & = & WEIGHT | ¥ALUE
1] Organization of wertical structures 0 ] 20 45 20)
2| Mature of wertical structures i} 5 28 45 11.26)
3| Location of the building and type of foundation 0 5 25 45 18.75
4| Distribution of plan resisting elements 0 5 25 45 7.5
5| Reqularity in plan 0 5 25 45 12.5]
E| Reqularity in elewation 0 5 25 45 ]
7| Tupe of Hoors 0 [ 15 45 15
2| Rioofing 0 15 2h 45 18.75
9| Details 0 0 20 45 a
10| Phusical conditions 0 [} 28 45 25
1| Presence of adjacent buildings with different height -20 0 15 45 45
12| Position of the buildings in the aggregate -45 -25 -15 a =225
13| Presence and number of staggered floors 0 15 28 45 a0
Effect of either structural or iypological
14| heterogeneity among adjacent structural unit -15 -0 1] 45 1]
Fercentage difference of opening area amaong
15| adjacent fagade .20 0 25 45 0
lesTRUCT 1 133.75
lvsTRUCT 45 156.25
16| Representative anchitectural style for the area 0 0 15 28 15
17| &ge, impartance of the build épogque 0 0 15 28 12
18| Original woodworkdoinery 0 0 15 28 15
19| Original stucco, brick, Hoors or ceilings 1] 0 15 25 10
20| Original statues or bass-reliefs 0 i} 15 28 a0
21| Original gabletfronton 0 0 15 28 15
22| Original balconies and railings 0 0 15 28 10
23| Original mosaics or stone work, 1] n 15 25 0
24| Qriginal paintings or frescoes 0 0 15 28 1]
B ARCHITECTURAL 26| Conservation state of artistic assets - 10 15 25 15
ARTISTIC 28| Authenticity! ariginality [global, elements] 0 0 15 28 10
Official monument [national, regional, local,
27| protected area) status 0 0 15 28 15
28| Particular construction techniguesimaterials 0 0 15 28 | 1]
29| Conserdation state of original materials -5 0 15 28 | 12.5]
30| Representative historical events 0 0 15 28 | a
3| Archaeological site 0 0 15 28 a0
32| Representative! original wooden framework 0 0 15 28 10
33| Past restaration work. -5 10 15 25 15
lv apcu-aeT. 1549.5
34| Impartance in contouring the street profile -5 i} 15 28 375
35| Impartance in contouring the urban silhouette -5 0 15 28 375
. 36| Annexes, relation with the urban patkern 0 0 15 28 10
10z URSERAEIE 37 | Location [central area, touristic areal 1] 1] 15 25 376
38| Bepresentativelparticular shape of the rock 0 10 15 25 1]
| ukBAH. 122.5
39| Publictsocial functions 0 0 15 28 15
40| Importance For the local community memaory -5 jli] 15 25 10
A2 | SOCIAL ECORORMIC 41| Economic value 0 0 15 25 225
42| Cultural functions 0 10 15 25 0
| 50.c.EC0H. 47.5
I cuLr 14733
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Appendix A317

Eld. Mo.: 3 DISTRICT: FAERIC
CLASS
H CRITERIA M. ELEMENT z - O WEIGHT | WALUE
1] Organization of wertical structures 0 b 20 15 A
2| Mature of vertical structures I ] 25 45 E.25
3| Location of the building and type of foundation 0 5 25 45 18.75
4| Distribution of plan resisting elements 0 5 26 45 Fiil
5| Feqularity in plan 0 b 20 15 258
E| Reqularity in elevation I ] 25 45 25
7| Type of Hoors 0 b 15 45 A
&| Rioofing 1] 15 25 45 1575
3| Details I 1] 25 45 1
10| Phy=ical conditions 0 5 25 45 25
11| Presence of adjacent buildings with different heighe =20 0 15 45 -20)
12| Fiogition of the buildings in the aggregate -45 -26 -15 0 -22.8
13| Presence and number of staggered flaars I 15 25 45 75
Effect of either structural or typological
14| heterogeneity among adjacent structural unit -15 -0 0 45 -12]
Fercentage ditference of opening area amang
15| adjacent Fagade -20 1] 25 45 0
lv sTRUCT 10 113.75]
I\' STRUCT 45 BB?E
16| Riepresentative architectural style for the area 0 0 15 26 375
17| Auge, impartance of the build époque 0 0 15 25 13
18] Original woodwork.fjoinery I 0 15 25 15
19| Qriginal stucco, brick, Aoors or ceilings 0 0 15 25 15
20| Original statues or bass-reliefs 0 0 15 20 15
21| Qriginal gableffronton I 0 15 26 15
22| Qriginal balzonies and railings 0 0 15 25 10
23| Qriginal mosaics or stone wark, 0 0 15 25 0
24| Original paintings or frescoes 0 10 15 25 10
15 ARCHITECTURAL 25 Cnnser-..'a.tion s.ta!te \?F artistic assets -B 0 15 26 15
ARTISTIC 26| Authenticityd originality [global, elements) 0 0 15 25 15
QOfficial monument [national, regional, local,
27| protected area) status I 0 15 26 15
28| Particular construction techniquesimaterials 0 0 15 25 0 5
28| Conservation state of original materials -6 0 15 25 0 7.5
20| Representative historical events 0 10 15 25 0 5
31| Archagaological site 1] 0 15 26 1
32 | Fepresentatived original wooden framework, 0 0 15 25 15
33| Past restaration work, -6 10 15 26 10
|v sk cu-nET. 223
34| Impaortance in contouring the street profile -0 0 15 20 Tl
26| Importance in contouring the urban silhoustte b 0 15 25 TR
: 36| Annewes, relation with the urban pattern I 0 15 26 ]
10 R 37| Location [central area, bouristic area) 0 0 15 26 375
38| Representativedparticular shape of the roof 0 10 15 26 10
|'\|'IIRDRH. 1325
38| Publictsocial functions 0 0 15 25 15
40| Importance bor the local community memory b 0 15 25 15
5% | SOCIAL ECONOMIC 41|Economic walus 0 10 15 25 225
42| Cultural functions 1] 0 15 26 1]
|y soc.Econ. R2E
Iy cuLt 56,05
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Eld. Mo 4 OISTRICT: FAEBRIC
CLASS
* CRITERIA M. ELEMEMT 7 © o WEIGHT | WALLUE
1] Organization of wertical structures 0 5 20 45 5
2| Mature of vertical structures 0 ] 25 45 .25
3| Location of the building and kype of Foundation 0 5 25 45 18.75)
4| Distribution of plan resisting element= 1] 5 25 45 7.5
5| Reqgularity in plan 0 & 25 45 2.5
E| Reqularity in elewation 0 5 25 45 5
7| Tupe of Hoors 0 ] 15 45 15
2| Rioofing 0 15 25 45 18.75
9| Details 0 a 25 45 E.25
10| Physical conditions 0 ] 26 45 25|
11| Presence of adjacent buildings with different height -20 1] 15 45 -20)
12| Position of the buildings in the aggregate -45 -28 -15 0 -37.5)
13| Presence and number of staggered Hoors 0 15 25 45 7.5
Effect of either structural or iypological
14| heterogeneity among adjacent structural unit -15 -0 0 45 -12]
Fercentage difference of opening area among
15| adjacent Fagade -20 1] 25 45 0
|y sTRUCT 10 110
| sTRUCT 45 45
16| Representative architectural style For the area 0 10 15 25 375
17| &ge, impartance of the build &poque 0 10 15 25 18
18| Original woodworkfjcinery 0 ] 15 25 15
19| Original stucco, brick, Foors or ceilings 1] 10 15 20 15
20| Original statues or bazs-reliefs 0 ] 15 25 15
21| Original gableffronton 0 ] 15 25 15
22| Original balzonies and railings 0 ] 15 25 15
23| Original mosaics or stone wark 0 ] 15 25 0
24| Original paintings or frescoes 0 10 15 25 10
5% ARCHITECTURAL 20 l:onser-._'a_tion s_ta.te ?F artistic assets B 10 15 25 15
ARTISTIC 26| Authenticity! originality (global, elements) 0 10 15 25 10
QOfficial monument [national, regional, local,
27| protected area) status 0 10 15 25 15
28| Particular construction techniquesimaterials 0 10 15 25 0 A
29| Conserdation state of original materials - 10 15 25 | 7.5
30| Representative hishorical events 0 10 15 25 | 5
| Archaeological site 0 10 15 25 0l
32| Representatived original wooden framewark 0 10 15 25 15
33| Past restoration work -5 10 15 25 101
lv arcn-arT. 223
34| Importance in conkouring the street profile B 10 15 26 225
35| Importance in conkouring the urban silhoustte - 10 15 25 375
. 36| Annexes, relation with the urban pattern 0 10 15 25 10
10z LRSS 37| Location [central area, bouristic areal 0 10 15 25 375
38| Representativelparticular shape of the roof 0 10 15 25 101
| ukEAH. 117.5)
39| Public!social Functions 0 10 15 25 15
40| Importance Far the local community memarny - 10 15 25 10
5% | SOCIAL ECORMORMIC 41| Economic value 1} 10 15 25 228
42| Cultural Functions 0 10 15 25 15
|y soc-ECoH. E2.5)
| cuut 21925
|
5
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Appendix A319

BEld. Mo § DISTRICT: FABRIC
CLASS
* CRITERIA Mo, ELEMEMT z = O WEIGHT | WaLUE
1] Qrganization of vertical structures 0 & 20 45 5
2| Mature of vertical structures 0 5 25 45 1.25
3| Lozation of the building and type of Foundation 0 ] 25 45 18.75)
4| Distribution of plan resisting elements 0 5 25 45 375
5| Riegularity in plan 0 5 25 45 2.5
| Riegularity in elewvation 0 5 25 45 A
7| Tupe of Hoors 0 5 15 45 5
2| Rioofing 0 15 20 45 18.75
9| Dietails 0 a 26 45 0l
T 10| Physical conditions 1] 5 25 45 i
1| Presence of adjacent buildings with different height =20 a0 15 45 -20)
12| Position of the buildings in the aggregate -46 -28 15 1] =375
13| Presence and number of staggered floors 0 15 25 45 7.5
Effect of either structural or typological
14| heterogeneity among adjacent structural unit -15 -0 0 45 -12]
Percentage difference of opening area among
15| adjacent fagade -20 1] 25 45 0
lvsTRUCT 10 95,75
lvsTRUCT 45 36,75
16| Representative architectural style for the area 0 10 15 28 375
17| &ge. importance of the build époque 0 10 15 28 30
18| Original woodworkfjoimery 0 10 15 28 10
13| Original stucco, brick, floors or ceilings 1] 10 15 25 15
20| Original statues or bas=-relisfs 0 1] 15 25 10
21| Original gabledfrontan 0 10 15 28 15
22| Original balzonies and railings 0 10 15 28 15
23| Qriginal masaics or stone work, 0 10 15 28 15
24| Qriginal paintings ar frescoes 0 10 15 28 0
15 ARCHITECTURAL 26| Congeryation state of artistic assets - 1 13 20 0
ARTISTIC 28| Authenticity! originality [global, elements] 0 ] 15 28 15
Orfficial monument (national, regional, local,
27| protected area) status 0 10 15 28 15
28| Particular construction kechniquesimaterials 0 10 15 28 | 5
29| Conservation state of original materials -B 10 15 28 | A
30| Representative historical events 0 10 15 28 0 A
3| Archasological site 0 10 15 28 0
32| Bepresentatived original wooden Framework, 0 ] 15 28 15
73] Prast restoration work -5 10 15 25 10
lv apcu-arT. 2278
34| Importance in contouring the street profile -5 10 15 28 22.5
35| Importance in eontouring the urban silhouette -5 10 15 28 375
. 36| Annexes, relation with the urban pattern 0 10 15 28 10
10 UIRELGEE 37 | Location [central area, touristic area) 0 ] 15 25 375
28] Representativedparticular shape of the roof 0 10 15 25 10
| uk:giH. 175
28| Publicdsocial functions 0 10 13 20 15
40| Importance for the local community memony -5 10 15 28 10
A | SOCIAL ECOMOMIC 41| Economic valus 0 10 15 25 225
42| Cultural functions 0 10 15 25 0
ly50c-ECoH. 475
[ EEN
BT
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Eld. Mo B

DISTRICT: FABRIC

* CRITERIL = ELEMEMT .ﬁ. o WALLE
1] Organization of wertical structures 0 5 20 5
2| Mature of vertical structures 0 5 28 .25
3| Lozation of the building and type of Foundation 0 ] 28 15.75)
4| Diztribution of plan resisting elements 0 5 25 7.5
5| Regqularity in plan 0 5 25 0
& | Reqularity in elewation 0 1] 28 25
7| Type of Hoors 0 ] 15 15
8| Roafing 0 15 25 18.7%
3| Dietails 0 a 20 E.25
10| Phy=ical conditions 0 5 25 25
1| Presence of adjacent buildings with ditferent height -20 1] 15 0
12| Position of the buildings in the aggregate -45 -28 -15 -22.5)
13| Presence and number of staggered Hoors 0 15 25 A
Effect of either structural or typological
14| heterogeneity among adjacent structural unit -15 -0 1] 0
Fercentage difference of opening area among
15| adjacent fagade -20 0 25 1]
| sTRuET 10 127 5]
lvsTrucT 15 12.5
16| Riepresentative architectural style for the area 0 10 15 375
17| Age, importance of the build 2poque 0 10 15 18
18] Qriginal woodworkfjoinerny 0 10 15 15
19| Qriginal stucco, brick, Aoors or ceilings 1] 10 15 15
20] Original statues or bass-reliefs 0 10 15 25
21| Qriginal gableffronton 0 10 15 15
22| Qriginal balconies and railings 0 10 15 15
23| Original mosaics or stone work. 0 10 15 10
24| Qriginal paintings ar frescoes 0 10 15 10
15 ARCHITECTURAL 26 Conser\._la_tion s_ta_te QF artistic assets -h 10 15 15
ARTISTIC 26 | Authenticity! originality (global, elements] 0 10 15 10
Oifficial manument [national, regional, local,
27| protected area) status 0 10 15 15
28| Particular construction techniquesimaterials 0 10 15 5
29| ConserJation state of original materials -5 10 15 7.5
30| Representative historical events 0 10 15 A
H| Archasological site 0 10 15 0
32| Bepresentativel ariginal wooden framewark 0 10 15 15
33 Past restoration wiark, -5 10 15 10
I% ARcHRRT. 243
34| Impartance in contouring the skreet profile -5 10 15 375
36| Impartance in contouring the urban silkoustte -5 10 15 375
) 36| Annetes, relation with the urban pattern 0 10 15 0
10z UREALISITE 37| Location [central area, houristic area) 0 10 15 375
33| Bepresentativedparticular shape of the roof 0 10 15 15|
|y urEih. 137 5]
349) Publictsocial functions 0 10 15 15
40 Importance For the local community memorny -h 10 15 10
g% | S0CIAL ECORCMIC H| Economic value 0 10 15 228
42| Cultural functions 0 10 15 0
lusocEcon. 475
[T 13133
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Appendix A321

Eld. Mo 7 DISTRICT: FAERIC
CLASS
* CRITERIA Mo ELEMENT = ] WEIGHT | wALUE
1] Qrganization of wertical structures 0 5 20 45 5
2| Mature of vertical structures 0 ) 25 45 E.25
3| Location of the building and type of foundation 0 5 28 45 18.75
4| Distribution of plan resisting elements 0 [} 28 45 7.5
5| Feqularity in plan 0 5 28 45 2.5
E| Reqularity in elewation 0 ] 28 45 25
7| Type of floors 1] ] 15 45 B
2| Rioofing 0 15 25 45 12.75)
3| Dietails 0 0 25 45 0l
10| Physical conditions 0 [ 28 45 25
11| Presence of adjacent buildings with different height -20 0 15 45 45
12| Position of the buildings in the aggregate 45 -26 15 a 0l
13| Presence and number of staggered floors 0 15 28 45 .5
Effect of either structural or typalogical
14| heterogeneity among adjacent structural unit -15 -1 0 45 12
Percentage difference of opening area among
16| adjacent fagade -20 0 25 45 0|
| sTRUCT 10 13,75
lvsTRUCT 45 154.25)
16| Representative architectural skyle for the area 0 0 15 28 225
17| Age, impartance of the build époque 0 10 15 28 12
12| Driginal woodwork fjoinery 1] 1] 15 25 0
19| Original stucco, brick, Hoors or ceilings 1] 10 15 25 15
20] Original statues or bass-reliefs 0 0 15 28 10
21| Qriginal gabletfronton 0 0 15 28 10
22| Original baleonies and railings 0 0 15 28 0
23| Original mosaics or stone work 0 10 15 28 10
24| Original paintings or frescoes 0 0 15 28 0l
. ARCHITECTURAL 25 Conserl..la.tion s.talte ?F artistic asseks & 0 15 28 15
ARTISTIC 26| Authenticity! originality [global, elements] 0 0 15 28 10
Oifficial monument [national, regional, local,
27| protected area) status 0 0 15 28 15
28| Particular construction kechniguesimaterials 0 0 15 28 | A
29)| Conzervation state of ariginal materials Rl ji] 15 28 | 7.5
30| Representative historical events 0 1] 15 28 | 5
Hf Archaeological site 1] 0 15 25 1]
32| Representatived original wooden framewark 0 0 15 28 15
33| Past restoration work -5 10 15 25 10
Iv aRcu-aRT. 172
34| Importance in conbouring the street profile R 0 15 25 375
35| Importance in conbouring the urban silhouette R 0 15 28 375
. 36] Anneges, relation with the urban pattern 0 0 15 28 10
10 URERRIETE 37| Location [eentral area, touristic area) 0 0 15 28 3Th
38) Representativedparticular shape of the roof 0 10 15 25 101
| uREiH. 1325
39) Public!social Functions 0 0 15 28 15
40 Importance for the local community memony Rl 0 15 28 15
5% | SOCIAL ECOMOMIC H| Economic value 1} 10 15 25 225
42| Cultural functions 0 10 15 25 0
| 50c.ECo. 525
[ 145 65|
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Eld. Mo.: &

DISTRICT: FABRIC

% CRITERIA Mo, ELEMENT e WEIGHT | YALUE
1] Organization of wertical structures 0 5 20 45 20
2| Mlature of vertical structures 0 b 25 45 E.25
3| Lowzation of the building and type of foundation 0 5 25 45 18.75
4| Distribution of plan resisting elements 0 b 25 45 7.5
5| Regularity in plan 0 b 26 45 2.5
E| Regularity in elewation 0 I3 28 45 5
7| Type of floors 0 I3 15 45 15
8| Rocfing I 15 25 45 18.75
9| Details 1 1] 25 45 1
10| Phy=ical conditions 0 5 25 45 25
1| Presence of adjacent buildings with ditberent haight -20 0 15 45 0
12| Position of the buildings in the aggregate -45 =26 -15 0 S35
13| Presence and number of staggered Hoors 0 15 25 45 0
Effect of either structural or typological
14| heterogensity among adjacent structural unit -16 -0 0 45 A
Fercentage difference of opening area among
15| adjacent Fagade =20 1} 25 45 0|
lesTRucT 11 118. 75|
lvsTRucT 45 13525
16| Fepresentative architectural style for the area 0 0 15 26 22.5
17| Age, importance of the build épaque I 0 15 26 12
12| Qriginal woodworkfjoinery 0 0 15 26 15
19| Qriginal stucco, brick, Hoors or ceilings 0 0 15 28 15
20| Original statues or bazs-reliefs 0 0 15 25 10
21| Qriginal gableffronton 0 0 15 28 10
22| Original baleonies and railings 0 0 15 25 0
23| Qriginal mosaics or stone work, 0 0 15 25 10
24| Original paintings or frescoes 0 1 15 25 0
15me ARCHITECTURAL 25 Consen..la.tion s.ta.te 9F artistic assets -6 0 15 26 15
ARTISTIC 26| Authenticity! ariginality [global, elements] 0 0 15 28 15
Otficial monument [national, regional, local,
27| protected area) status 0 0 15 28 15
28| Particular construction techniquesimaterials 0 0 15 25 | 5
28| Conservation state of original materials -5 0 15 28 | 7.5
20| Representative historical events 0 0 15 25 | 0
| Archaeological site 0 0 15 25 0l
32| Representatived ariginal wooden framework 0 1 15 25 15
33| Past restoration work -6 100 15 26 15
I\' ARCH-ART. 182
| Importance incontauring the street profile -B 0 15 26 228
36| Importance in contouring the urban silkouette -6 0 158 26 22.5
. 36| Annekes, relation with the urban pattern 0 0 15 25 0l
10 UIRIERHETIE 37| Location [central area, touristic area) 0 0 15 25 370
38| Reprezentativedparticular shape of the roof 0 10 15 25 101
I\'ukﬁﬁﬂ. 925
39| Publicizocial Functions 0 0 15 25 0
40| Importance for the local community memony -6 0 15 25 10
g% | S0OCIAL ECOMOMIC 41| Economic value I 1n 15 26 22.8
42| Cultural functions 0 0 15 26 0
I\'SOC-[C\)H. 325
lv st 132,85
|
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Appendix A323

Eld. Mo 3 DISTRICT: FABRIC
. CLASS
% CRITEFRILA =3 ELEMEMT C & WEIGHT | WALUE
1] Organization of wertizal structures 0 ] 20 45 ]
2| Mature of vertical structures 0 ] 26 45 1.25
3| Lowzation of the building and type of Foundation 1] b 25 45 12.75
4| Distribution of plan resisting element=s 1] 5 25 45 .5
5| Feqularity in plan 1] I3 25 45 0
E| Reqularity in elewation 0 ] 26 45 ]
7| Type of floors 1] 5 15 45 15
8| Roofing 0 15 25 45 18.75
9| Details 0 1] 25 45 0
10| Physzical conditions 1] 5 25 45 45
11| Presence of adjacent buildings with difterent height -20 0 15 45 45
12| Piosition of the buildings in the aggregate -45 -2h -15 0 S35
13| Presence and number of staggered Hoors 1] 15 25 45 0
Effect of either structural or typolagical
14| heterogeneity among adjacent structural unit -15 -0 0 45 -1z
Fercentage difference of opening area among
16| adjacent fagade 20 0 25 45 25
|y sTRUCT 10 126.25]
I'\' STRUCT 15 146?5
16| Fepresentative architectural style For the ares 1] 0 15 25 TR
17| Auge, importance of the build &pogque 1] 0 15 28 12
18] Qriginal woodwarkfoinery 1] 0 15 26 15
18] Original stuseo, brick, floors or seilings 0 i} 15 26 15
20| Qriginal statues or bass-relisfz 1] 0 15 28 10
21| Qriginal gableffronton 1] 0 15 26 10
22| Original baleonies and railings 0 0 15 26 10
23| Qriginal mosaics or stone work 1] 0 15 25 10
24| Qriginal paintings or frescoes 1] 0 15 25 0
15 ARCHITECTURAL 25 Cnnser-.l'a.tic\n slta.te ?F artistic assets B 0 15 25 15
ARTISTIC 26| Authenticityd criginality [global, elements] 1] 0 15 26 10
Cifficial monument [national, regional, local,
27| protected area) status 1] 0 15 28 15
28| Particular construction techniquesimaterials 1] 0 15 26 0 0
29| Conservation state of ariginal materials B 0 15 26 0 75
30| Representative historical events 1] 0 15 25 0 0
| Archaeological sike 1] 0 15 25 0
32| Representatived original wooden framewark 1] 0 15 28 15
33| Past restoration work -5 10 15 25 101
I\' ARCH-ART. 192
34| Impaortance in contouring the street profile -5 0 15 25 22.5
35] Importanee in contouring the urban silhoustte B 0 15 25 avh
. 3B | Anneges, relation with the urban pattern 1] 0 15 25 0
10 URERGISIE 37| Location [central ares, touristic area) 1] 0 15 25 TR
38| Representativelparticular shape of the roof 1] 10 15 25 101
lv urEaH. 1075
39| Publictsocial functions 0 0 15 25 15
40| Impartance for the local community memiorny -5 0 15 26 10
B | S0CIAL ECOMORIC H|Economic value 0 10 15 25 225
42| Cultural functions 0 0 15 25 1]
I'\' S0 ECOH. 4?5
| cuLt 144 65
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Bld. Mo 10 OISTRICT: FABRIC
CLASS
= CRITERIA Mo, ELEMENT o & WEIGHT | WALLE
1] Organization of wertical structures 1] 5 20 45 ]
2| Mature of vertical structures a ) 25 45 £.25
3| Location of the building and type of Foundation a & 25 45 18.75
4| Distribution of plan resisting elements a ] 28 45 375
5| Reqularity in plan a ] 28 45 2.5
E| Reqularity in elevation 1] 5 25 45 5
7| Type of floors 1] [} 15 45 1]
& Roofing a 15 20 15 1.25
3] Dietails a 0 2h 15 £.25
10| Phwysical conditions 1] 5 28 45 25
11| Fresence of adjacent buildings with different height -20 0 15 45 1]
12| Position of the buildings in the aggregate -45 -25 -15 0 -37.5
13| Presence and number of staggered Hoors a 15 28 45 .5
Effect of either structural or typalogical
14| heterogeneity amaong adjacent structural unit -15 -0 1] 45 a0
Fercentage difference of opening area among
15| adjacent fagade -20 1] 25 45 0
lwsTRUCT 0 1225
lvsTrucT 45 325
16| Riepresentative architectural style for the area 1] 0 15 25 375
17| Age, importance of the build époque 1] 0 15 25 12
12| Original woodworkdjoinery a 0 15 25 15
19| Original stuccao, brick, Aoors or ceilings 1] 0 15 25 15
20) Original statues or bass-reliefs a 10 15 25 10
21| Original gabledfronton a 10 15 25 10
22| Qriginal balzonies and railings 1] 0 15 25 15
23| Qriginal mosaies ar stone work 1] 0 15 25 1]
24| Qriginal paintings or freseoes 1] 0 15 25 1]
15 ARCHITECTURAL 26| Conservation state of artistic assets il 0 15 25 15
ARTISTIC 26| Authenticity! originality [global, elements] 1] 0 15 25 15
Official monument [national, regional, local,
27| protected area) status a ji] 15 25 15
28| Particular construction techniquesimaterials 1] 1] 15 25 0 a0
29]| Conservation state of ariginal materials -5 1] 15 25 0 .5
30) Representative historical events 0 1] 15 25 0 1
H| Archaeological site 1] 0 15 25 1]
32| Representatived ariginal wooden framewaork 1] 0 15 25 15
23 Past restoration wark -5 10 15 25 15
| ARCH-RRT. 157
34| Importance in contouring the street profile -5 0 15 25 225
35 Importance in contouring the urban silhouethe -5 0 15 25 225
. 36| Anneges, relation with the urban pattern 1] 0 15 25 10
10 URERREIE 37| Location [central area, houristic area) 1] 0 15 25 375
38| Representativedparticular shape of the roof 1] 10 15 25 10
| ukEaH. 102.5
39) Publictsocial functions a 10 15 25 15
40 Impartance For the local community memorn -5 10 15 25 10
A% | SOCIAL ECOMOMIC 1| Economic value 1] jl1] 15 20 22.5
42| Cultural functions 1] 10 15 25 0
lvsoc.econ. 475
lv cunr 06973
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Appendix A325

Eld. Mo 11 DISTRICT: FAERIC
CLASS
= CRITERIA [/ [= ELEMEMNT z = ] WEIGHT | wALUE
1| Organization of wertical structures 0 5 20 45 5|
2| Mature of vertical structures 0 7] 20 15 1.25
3| Location of the building and type of foundation 0 5 25 45 18.75
4| Distribution of plan resisting elements 0 5 25 45 .5
5| Reqularity in plan 0 ] 28 45 0|
| Rieqularity in elewation 0 5 ] 45 5|
7| Tupe of Hoors 0 5 15 15 A
2| Rioofing 0 15 25 45 18.75
9| Details 0 1] 25 45 0|
10] Phwysical eonditions 0 5 28 45 A
1| Presence of adjacent buildings with different height -20 a 15 45 45|
12| Position of the buildings in the aggregate -46 -28 -15 0 -37 .0
13| Presence and number of staggered Floors 0 15 25 45 7.5
Effect of sither structural ar typological
14| heterogeneity among adjacent stroctural unit -15 -0 1] 45 0|
Percentage difference of opening area amaong
15| adjacent fagade -20 1] 25 15 25|
| 5TRUET 10 EE.26]
| 5TRuET 45 106,26
16| Riepresentative architectural swyle for the area 0 10 15 25 37.5)
17| Age, importance of the build epoque 0 10 15 25 18
18] Qriginal woodworkdjoinery 0 10 15 25 15|
19| Qriginal stucco, brick, Floors or ceilings 0 10 15 25 15|
20 Original statues or bass-relisfs 0 10 15 25 10
21| Qriginal gableffronton 0 10 15 25 15|
22| Original balconies and railings 0 10 15 25 15
23| Qriginal mosaics or stone work, 0 10 15 25 10|
24| Qriginal paintings or frescoes 0 10 15 25 0|
5 ARCHITECTURAL 26| Conservation state of artistic assets -h 10 15 25 10
ARTISTIC 26 | Authenticityd originality (global, elements] 0 10 15 25 0|
Official monument [national, regional, local,
27| protected area) skatus 0 10 15 25 15|
28| Particular construction techniguesimaterials 0 10 15 25 0 0|
28| Conservation state of original materials il 10 15 25 0 5|
30| Representative historical events 0 10 15 25 0 0|
3| Archaeological site 0 10 15 25 0|
32| Bepresentatived ariginal wooden framework 0 10 15 25 15|
3| Prast restoration wark, -5 10 15 25 10
lvapcu-arT. 1905
34| Importance in contouring the street profile -5 10 15 25 22.5)
36| Impartance in contouring the urban silhouette -h 10 15 25 37 h
. 36| Anneres, relation with the urban pattern 0 10 15 25 10|
10 UREISTE 37| Location [central area, bouristic area) 0 10 15 25 ITh
38| Representativedparticular shape of the rock 0 10 15 25 15|
| uk:eih. 122.5
28] Publicdsocial functions 0 10 15 20 15
40| Importance For the local community memory -h 10 15 25 10
8% | SOCIAL ECOMOMIC 1| Economic walus 0 10 15 20 225
42| Cultural functions 0 10 15 25 0|
lvsocEcon. 47 5]
[ 117 58
|
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Eld. Mo 12 OISTRICT: FABRIC
CLASS
* CRITERIA = ELEMENT o o WEIGHT | WALLUE
1] Organization of vertical structures a 5 20 45 5
2| Mature of wertical structures a ] 25 45 .25
3| Low:ation of the building and type of foundation 0 I 25 45 18,75
4| Distribution of plan resisting elements 1] & 25 45 7.5
5| Reqgularity in plan 1] & 25 45 2.5
B | Reqularity in elevation 1] 5 25 45 5
7| Tupe of Hoors 1] ] 15 45 15
2| Fioofing a 15 25 45 18.75
9| Details a a 20 15 0l
10| Physical conditions 1] 1] 25 45 25
11| Presence of adjacent buildings with different height -20 1] 15 45 15
12| Position of the buildings in the aggregate -45 -25 -15 0 -6 7.5
13| Presence and number of staggered floors 1] 15 25 45 7.5
Effect of either structural or typological
14| heterogeneity among adjacent structural unit -15 -0 0 45 0l
Fercentage difference of opening area amang
15| adjacent fagade -20 1] 25 45 25|
lvsTRUCT 10 103,75
lwsTRUCT 13 8375
16| Representative architectural style for the area 1] ] 15 25 375
17| Age, importance of the build épogque 1] 10 15 25 12
18| Original woodworkfjoinery 1] ] 15 25 15
19| Original stucco, brick, floors or ceilings 0 10 15 20 15
20| Qriginal statues or bass-reliefs 1] 10 15 25 10
21| Qriginal gabledfronton 1] 10 15 25 0
22| Qriginal balconies and railings 1] 10 15 25 10
23| Qriginal mosaics or stone work 1] 10 15 25 0
24| Qriginal paintings or frescoes 1] 10 15 25 0
1 ARCHITECTURAL 28 Conser\._la.tion s.ta!te QF artistic assets - 10 15 26 10
BRTISTIC 26| Authenticity! originality [global, elements) a 10 15 25 10
Official monument [national, regional, local,
27| protected area) status a0 10 15 25 15
28| Particular construction techniquesfmaterials 1] 10 15 25 | 0l
29| Conserdation state of original materials -5 10 15 25 | 7.5
30| Representative historical events 1] ] 15 25 0 0
3| Archaeological site 1] ] 15 25 0
32| Representative! original wooden framework 1] ] 15 25 15
23| Past restoration work, -G 10 15 25 10
|v aRcH-ART. 1E7]
34| Importance in contouring the street profile -5 ] 15 25 22.5
35| Importance in contouring the urban silhouette -5 ] 15 25 22.5
. 38| Annexes, relation with the urban pattern 1] ] 15 25 0
10 UREHEIE 37| Location [central area, bouristic area) 1] ] 15 25 375
38| Representativelparticular shape of the rocf 1] 10 15 25 10
| up:enn. 925
28| Publiczocial functions a 1] 15 25 15
40| Importance For the local community memory -5 ] 15 25 -5
A2 | SOCIAL ECORORMIC 4| Economic value a 10 15 25 225
42| Cultural functions 1] 10 15 25 0
lwsoc.Econ. 325
[ 94 55
i
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Appendix A327

Eld. ko 13 DISTRICT: FAEBRIC
. CLASS
¥ CRITERIA o, ELEMEMT = O WEISHT | wALUE
1] Qrganization of vertical structures 0 I3 20 45 5
2 Mature of vertical structures i] ] 25 45 1.25
3| Location of the building and type of foundation i} b 25 45 15.75
4| Distribution of plan resisting elements i} L} 25 45 7.5
5| Regularity in plan 0 b 28 45 1]
| Fiegularity in elevation 0 5 25 45 5
7| Type of floors 0 b 15 45 5
8| Rioofing ] 15 25 45 1.25
9| Details 1] 1] 25 45 0
10| Physical conditions 0 5 25 45 5
11| Presence of adjacent buildings with different height -20 0 15 45 a
12| Position of the buildings in the aggregate 45 -2h -15 0 Rl
13| Presence and number of staggered Hoors 0 15 28 45 7.0
Effect of either structural ar bypological
14| heterogeneity among adjacent structural unit -15 -0 0 45 a
Fercentage difference of opening area among
15| adjacent fagade 20 1] 25 45 25
lvsTRUCT 10 53.75
lv sTRUET 45 5370
16| Representative architectural style for the area 0 10 15 26 15
17| Age, impartance of the build époque 1} 10 15 26 a
18| Original woodworkfjoinery 0 0 18 20 10)
19| Original stucco, brick, floors or ceilings 0 0 15 25 1]
20| Original statues or bass-reliefs 0 10 15 26 a
21| Criginal gableffrontan 1} 10 15 26 a
22| Qriginal baleonies and railings 0 0 18 28 1]
23| Qriginal mo=aics or stone work, 0 0 15 25 1]
24| Original paintings= or frescoes 0 10 15 26 a
{52 ARCHITECTURAL 26| Conzervation state of artistic assets -5 0 15 26 10
ARTISTIC 26 | Authenticity! originalitg (global, elements)] 0 0 18 28 15
Oifficial monument [national, regional, local,
27| protected area) status 0 10 15 26 15
28| Particular construction techniguesimaterials 1} 10 15 26 | a
29| Conserdation state of original materials -5 0 18 28 0 1]
30| Representative historical events 0 0 18 20 | 1]
H| Archaeclogical site 0 10 15 26 a
32| Representativel ariginal wooden framework 1} 10 15 26 a
23 Prast restoration work, -5 10 15 26 10
IV“RCH-“RT. BD
34| Importance in contouring the street profile -5 0 18 28 22.5
38| Impaortance in contouring the urban silkouette -B 0 18 20 15
. 36| Annexes, relation with the urban pattern 0 10 15 26 a
10 UREriEE 37| Location [eentral area, touristic area) i} 0 15 26 arh
38| Bepresentativefparticular shape of the roof 0 10 15 25 1]
|'\‘ URBAH. ?5
28| Public!social functions i} jl1] 15 26 15
40| Impartance For the local community memaory -h 0 18 20 -Ai
B+ | SOCIAL ECOMOMIC 41| Ezonomic value ] 0 15 25 15
42| Cultural functions 0 10 15 26 1]
|v s0c.ECOn, 25
I cur 58375
- .I .I'
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Eild. Mo 14

DISTRICT: FAERIC

b CRITERIA Ma. ELEMEMT = & WEIGHT | vaLUE
1] Qrganization of vertical structures 0 5 20 45 A
2| Mature of vertical structures 0 5 25 45 E.25
3| Location of the building and type of Foundation 0 5 25 45 18.75|
4| Distribution of plan resisting elements 0 5 25 45 7.5
5| Regularity in plan 0 5 25 45 2.5
E| FRiegularity in elevation 0 & 25 45 5
7| Type of Hoors 0 & 15 45 5
2| Rioofing 0 15 2h 15 .25
9| Dt ails 0 a 25 45 0|
10] Physical conditions 0 5 25 45 45
1| Presence of adjacent buildings with different height -20 1] 15 45 0|
12| Position of the buildings in the agaregate -45 -28 -15 0 -37.5]
13| Presence and number of staggered floors 0 15 25 45 0|
Effect of sither structural or typological
14| heterogeneity among adjacent structural unit -15 -10 0 45 -1
Fercentage difference of opening area among
15| adjacent fagade =20 0 26 45 0
|y sTRucT 0 106,25
|y sTRUET 45 5E. 75
1&| Representative architectural style for the area 0 10 15 25 15|
17| Age, importance of the build épogque 0 10 15 25 0|
18| Original woodwork.fjoinery 0 10 15 25 10|
15| Qriginal stucco, brick, Floors or ceilings 0 10 15 25 0|
20| Qriginal statues or bass-relisfs 0 ] 15 25 0|
21| Original gableffranton 0 ] 15 25 0|
22| Original balzonies and railings 0 10 15 25 0|
23| Qriginal mosaics or stone wark, 0 10 15 25 0|
24| Qriginal paintings or frescoes 0 ] 15 25 0|
. ARCHITECTURAL 28 Conser\._la_tion s_tate QF artistic assets - 10 15 25 10|
ARTISTIC 26| Authenticity! originality [global, elements] 0 10 15 25 15|
Official manument [national, regional, local,
27| protected area) status 0 10 15 25 15
28| Particular construction techniquesimaterials 0 10 15 25 | 0|
29| Congervation state of original materials -5 10 15 25 | A
30| Bepresentative historical events 0 ] 15 25 | 0|
H| Archasological site 0 ] 15 25 0|
32| Hepresentativel original wooden framework 0 10 15 25 0|
3| Past restoration work, -5 10 15 25 10
|v akcH-aRT. 20
24| Importance in contouring the street profile B 10 15 20 225
35| Importance in contouring the urban silhoustte -5 10 15 25 15|
. 36| Annexes, relation with the urban pattern 0 ] 15 25 0|
10z URERLEIE 37| Location [central area, touristic area) 0 10 15 25 37.5)
38| Bepresentativelparticular shape of the roof 0 10 15 25 0|
| uREAH. iz
28| Publicdsocial functions 0 1 15 20 15
40| Importance for the local community memorny -5 10 15 25 -5
5% | SOCIAL ECONOMIC 4| Economic walue 0 1] 15 25 15
42| Cultural functions 0 10 15 25 0|
lv soc.econ. 25
[ B4 76
=
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Appendix A329

Eld. Mo 15 CISTRICT: FABRIC
CLASE
kS CRITERIA = ELEMEMT z C o WEIGHT | WALLE
1] Qrganization of vertical structures 0 b 20 45 5
2| Mature of vertical structures I ] 25 45 E.25
3| Lowzation of the building and type of foundation 0 5 256 45 12.75
4| Diistribution of plan resisting elements 0 5 256 45 .5
5| Fegularity in plan 0 5 25 45 2.5
&| Regularity in elevation 0 b 256 45 5
7| Type of Hloors 0 b 15 45 5
2| Rioofing I 15 25 45 18.75
9| Details I 1] 25 45 I
T 10| Physical conditions 1] i 25 45 25
11| Presence of adjacent buildings with different height -20 0 15 45 0
12| Fosition of the buildings in the aggregate 45 -26 -15 0 0
13| Presence and number of staggered floors 0 15 256 45 0
Effect af either structural ar typological
14| heterogeneity among adjacent structural unit -16 -0 1} 45 0
Fercentage difference of opening area among
15| adjacent Fagade -2 i 25 45 25
I'\' STRUCT 11 93?5
I'\' STRUCT 15 118?5
16| Fepresentative architectural style for the area 0 10 15 20 15
17| Auge, importance of the build épaque 0 0 15 25 0
18] Qriginal woodworkfjoineny 0 0 15 26 10
19| Qriginal stueeo, brick, Floors or eeilings 0 0 15 25 0
20] Original statues or bass-relisfs 0 0 15 25 0
21| Qriginal gabledfronton 0 0 15 26 0
22| Original balzonies and railings 0 0 15 25 0
23| Original mosaies or stone wark 0 0 15 25 0
24| Qriginal paintings or frescoes 0 0 15 26 0
15 ARCHITECTURAL 26| Consendation skake of artistic assets -h 0 15 25 10
ARTISTIC 28| Authenticity! ariginality [global, elements) 0 0 15 26 15
Otficial monument [national, regional, local,
27| protected area) status 0 0 15 25 15
28| Particular construction techniquesimaternials 0 0 15 20 | 0
28] Conservation stake of original materials il 0 15 26 0 5
30| Representative historical events 0 0 15 25 0 0
H| Archasological site 0 0 15 20 0
32| Fepresentativel original wooden framework 0 0 15 26 0
33| Past restoration work -5 10 15 25 101
I\' HECH-AET. EEI
34| Importance in contouring the street profile -h 0 15 25 22.5
36] Importance in contouring the urban silhouette -0 0 15 25 15
. 3| Annewes, relation with the urban pattern 0 0 15 26 0
10 UREGEIE 37| Location [eentral area, touristic areal 0 0 15 25 ri
28] Representativedparticular shape of the roof 0 10 15 26 0
|4 urpaH. TH
39| Publictsocial functions 0 0 15 26 15
40| Importance for the local community memory -5 0 15 25 -5
8 | S0OCIAL ECOMOMIC 4| Economic valus I 1 15 26 15
42| Cultural functions 0 10 15 26 0
ly soc.peon. 25
Iy cuLt 07,88
II §
iy
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Eld. Mo 16 OISTRICT: FAEBRIC
CLASS
ke CRITERIA Lo, ELEMEMT B = o WEIGHT | WALUE
1] Qrganization of vertical structures 0 & 20 15 1
2| Mature of wertical structures i} 5 25 15 6.25
3| Lowzation of the building and type of foundation 0 5 25 45 18.75
4| Distribution of plan resisting elements i} 5 26 45 aTh
B | Regularity in plan 0 5 25 15 2.8
E | Regularity in elewvation 0 & 25 45 1
7| Type of Hoors 0 t5) 15 45 A
2| Rioofing ] 15 25 45 1.25
9| Details 1] 1] 25 15 1]
10| Physical conditions 0 g 25 45 25
11| Presence of adjacent buildings with different height -20 0 15 45 45
12| Position of the buildings in the aggregate 45 -26 -15 0 -37h
13| Presence and number of staggered Floors 0 18 25 15 7.5
Effect of either structural or typological
14| heterogeneity among adjacent stroctural unit -15 -0 1} 45 0
FPercentage difference of opening area amang
15| adjacent fagade 20 0 25 45 25
lusTRucT 11 1E.25
| sTRuCT 15 15E.26
16| Representative architectural style For the area i} 10 15 25 225
17| Age, importanee of the build épogque 0 10 15 28 12
12| Original woodworkdjoineny 0 10 15 28 15
19| Crriginal stucco, brick, Hoors or ceilings 0 jl] 15 25 10
20| Original statues or bass-reliefs i} 10 15 25 10
21| Qriginal gableffronton 0 10 15 28 0
22| Qriginal baleonies and railings 0 0 15 28 0
23] Original mo=aics or stone work, 0 10 15 25 0
24| Original paintings or frescoes 1} 10 15 25 0
15 ARCHITECTURAL 25 Cnnserl._la_tinn s_ta_te QF artistic azsets -5 10 15 25 10
ARTISTIC 26 | Awthenticity! originality (global, elements] 0 10 15 28 10
Offficial monument [national, regional, local,
27| protected area) status i} 10 15 25 15
28| Particular construction techniques!materials 0 10 15 28 0 0
29| Conserdation state of original materials -B 0 15 28 0 7.5
30| Reprezentative histarical events 0 10 15 25 0 0
| Archaeclogical site 1} 10 15 25 0
32 | Bepresentativel original wooden framewark 0 10 15 28 15
3| Pask restoration wark -5 10 15 25 10
lv aRcH-ART. 137
34| Impaortance in contouring the street profile -5 0 15 25 22.5
35| Importance incontouring the urban silhouette -5 10 15 25 225
) 36| Annetes, relation with the urban pattern 1} 10 15 25 0
10z UIREAEIE 37| Location [oentral area, touristic area) 0 10 15 28 37.5
38| Hepresentativelparticular shape of the roof 0 10 15 25 10
| urpan. 92.5
29[ Publictsocial functions 1] j ] 15 25 15
40| Importance for the local community memoary -5 10 15 25 -5
G | SOCIAL ECOMOMIC 41| Ezonomic value a 10 15 25 225
42| Cultural functions 0 10 15 25 0
lusac.pcon. 32.5)
[ 140.5
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Appendix A331

Eld. Mo 17 DISTRICT: FAERIC
CLASS
= CRITERIA Mo ELEMEMT ] ] WEIGHT | WALLE
1] Organization of wertical structures i} I} 20 45 20
2| Mature of wertical structures i} b 25 45 .26
3| Lozation of the building and type of foundation i} b 25 45 18.75
4| Distribution of plan resisting elements 0 [} 28 45 7.5
5| Reqularity in plan 0 5 25 45 2.5
& | Regularity in elevation 0 5 28 45 5
7| Type of floors 0 5 15 45 5
&| Roofing ] 15 25 45 1875
3| Details 1] 1] 25 45 E.25
T 10| Physical conditions 1] 5 25 45 45
11| Presence of adjacent building= with different height -20 0 15 45 1]
12| Pasition of the buildings in the aggregate -45 -25 -15 0 -37.5)
13| Presence and number of staggered Hoors 1} 15 25 45 a
Eftect of either structural or typalogical
14| heterogeneity among adjacent structural unit -15 -0 a 45 a
Fercentage difference of opening area among
16| adjacent fagade -20 0 25 45 i
lesTRUCT 10 140
lusTRucT 45 102.5]
16| Reprezentative architectural style for the area 0 10 15 26 228
17| Age, importance of the build dpogue 0 10 15 25 1]
18] Qriginal woodworkfjoineny 0 10 15 25 15
19| Original stucco, brick, Aoors or ceilings 1] 0 15 25 10
20| Driginal statues or bass-reliefs 0 10 15 20 10)
21| Criginal gableffronton 0 10 15 26 a
22| Qriginal baleonies and railings 0 10 15 25 10)
23| Driginal mo=saics or stone work 0 10 15 25 1]
24| Original paintings or frescoes 1} 10 15 26 a
155 ARCHITECTURAL 20 Cnnser-.l'a_tic\n s_ta_te n?F artistic assets -5 1] 15 20 10
ARTISTIC 2| Authenticity! originality [global, elements) 1} 10 15 26 a
Official monument [national, regional, local,
27| protected area) status 0 10 15 26 15
28| Particular construction techniguesimaterials 1} 10 15 26 | a
29| Consertation state of ariginal materials -B 10 15 20 0 7.5
30| Representative historical events 1} n 15 26 0 a
H| Archaeological site 0 10 15 28 1]
32| Reprezentatived ariginal wooden framework 0 10 15 26 10
33 Past restoration work, -5 10 15 26 10
|y arcu.arT. 120
34| Importance in conbouring the street profile -5 10 15 25 22.5)
36| Importance in contouring the urban silhouette -5 10 15 26 228
. 36| Anneres, relation with the urban pattern 0 10 15 20 1]
10 UREAEE 37| Location [central area, bouristic area) 0 10 15 26 375
33| Representativedparticular shape of the roof 0 10 15 25 10
|y wr:piah. 32.5)
39) Public! social functions 0 1] 15 25 15
40 Importance For the local community memory -5 10 15 26 -6
A% | SOCIAL ECOROMIC H|Economic valuz 1] n 15 26 228
42| Cultural functions 1} 10 15 26 1]
lvsoc-econ, 325
Iy cur 10063
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Eld. M 18 DISTRICT: FAERIC
CLASS
= CRITERIA fa. ELEMEMT - & WEIGHT | wALUE
1| Organization of vertical structures 0 b 20 45 20
2| Mature of vertical structures 0 b 20 15 1.25
3| Location of the building and type of Foundation 0 5 25 45 15.75]
4| Distribution of plan resisting elements 0 5 25 45 arh
5| Reqularity in plan 0 [} 25 45 2.5
| Rieqularity in elewation 0 I} 25 45 5
7| Tupe of floors 0 5 15 45 5
2| Rioofing 0 15 2h 15 18.75
9| Dietails 0 0 25 45 E.25
10| Physical conditions 0 b 25 45 45
11| Presence of adjacent buildings with different height 200 0 15 45 1]
12| Position of the buildings in the aggregate -45 -2h -1 a -375
13| Presence and number of staggered floors 0 15 25 45 1]
Effect of either structural or typological
14| heterogeneity among adjacent structural unit -15 -0 0 45 1
Fercentage difference of opening area among
15| adjacent Fagade -20 1] 25 45 1
|'\|' STRUCT 4R 1?0
|'\|' STRUCT A4S 1325
16| Representative architectural style for the area 0 10 15 28 15
17| Age, importance of the build époque 0 0 15 28 13
18| Crriginal woodworkdjoinery 0 0 15 25 15
19| Original stucco, brick, Floors or ceilings 0 0 15 25 1]
20| Qriginal statues or bass-reliefs 0 0 15 28 1]
21| Orriginal gableffronton 0 10 15 25 15
22| Original baleonies and railings 0 0 15 28 10
23| Qriginal mozsaics or stone work 0 0 15 28 1]
24| Original paintings or frescoes 0 0 15 28 1
15s ARCHITECTURAL 20 l:nnser-._'a_tinn s_ta_te ?F artistic assets - 0 15 20 15
ARTISTIC 26| Awthenticity! originality [global, elements] 0 10 15 25 a
Oifficial monument [national, regional, local,
27| protected area) status 0 0 15 28 15
28| Particular construction techniquesimaterials 0 n 15 25 0 a
29| Congervation state of ariginal materials -B 0 15 28 0 7.5
30| Representative historical events 0 0 15 28 0 1]
3| Archaeological site 0 0 15 28 1
32| Bepresentative! ariginal wooden framework, 0 0 15 28 1]
23| Past restoration work, -5 10 15 25 10
D kbR T 120.5]
34| Importance in contouring the street profile -h 0 15 25 225
35| Imparkance in contouring the urban silkouetke -B 0 15 28 225
. 36| Anneses, relation with the urban pattern 0 0 15 28 10
103 URESATSIE 37| Location [central area, bouristic area) 0 0 15 28 375
38| Bepresentativedparticular shape of the roof 0 10 15 25 1]
| uREAH. 525
29| Publictsocial functions 0 jl1] 15 25 15
40| Importance for the local community memany -h 0 15 25 il
g% | s0CIAL ECORMOMIC 4| Economic walug 0 jl1] 18 25 22.5
42| Cultural Functions 0 10 15 25 0
Iy soc-Econ. 32.5)
[ 121.7]
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Appendix A333

Eld. I, 19 CISTRICT: FABRIC
CLAZE
¥ CRITERIA =% ELEMEMNT WEIGHT | WALUE
) E! C 1]
1] Qrganization of wertical structures 0 5 20 45 1]
2| Mature of vertical structures 1 g 25 45 £.26
3| Lozation of the building and type of foundation 0 ] 25 45 18.75
4| Distribution of plan resisting elements 0 5 25 45 7.5
5| Reqgularity in plan 0 5 25 45 2.5
E| Reqgularity in elewation 0 ] 25 45 25
T| Type of Hoors 0 ] 15 45 15
8| Roafing 1] 15 25 45 18.75
9] Details 1] 0 25 45 E.26
10| Physical conditions 0 5 25 45 25
1| Presence of adjacent buildings with different height -20 1] 15 45 a0
12| Position of the buildings in the aggregate -45 -28 -15 a -22.5
13| Presence and number of staggered Hoors 0 15 25 45 .5
Effect of either structural or iypological
14| heterogeneity among adjacent stroctural unik -15 -0 0 45 a0
Percentage difference of opening area among
15| adjacent Fagade -20 1] 25 45 45|
lvsTrucT 40 130
| sTRuET 45 160
16| Representative architectural style for the area 0 10 15 28 375
17| Age, impartance of the build époque 0 10 15 28 12
18] Original woodworkfjoinery 0 10 15 28 15
19| Original stucco, brick, Hoors ar ceilings 1] 10 15 25 15
20 Original statues or bass-reliefs 0 10 15 28 15
21| Original gableffronton 0 10 15 28 15
22| Original balconies and railings 0 10 15 28 15
23| Original mosaics or stone work 0 10 15 28 10
24| Original paintings or frescoes 0 10 15 28 10
1 ARCHITECTURAL 25 Conserl..la_tion s.ta!te qf artistic assets - 10 15 28 15
ARTISTIC 26| Authenticity! originality [global, elements) 0 10 15 28 15
OIfficial monument [national, regional, local,
27| protected area) status 0 10 15 28 15
28| Particular construction kechniquesimaterials 0 10 15 28 0 a0
29| Conservation skate of original materials -5 10 15 25 D T
30) Representative historical events 0 10 15 28 0 ]
H| Archaeological site 0 ] 15 28 1]
32| Representative! original wooden framework, 0 ] 15 28 15
33| Past restoration work, -5 10 15 25 10
|\ HECH-RET. 227
34| Importance in contouring the street profile - 10 15 28 375
35] Importance in contouring the urban silkouette - 10 15 28 375
. 3] Annexes, relation with the urban pattern 0 10 15 28 10
10z URERLEIE 37| Location [central area, touristic area) 0 10 15 28 375
38) Representativelparticular shape of the rook 0 10 15 25 15
| uREAH. 137.5
24| Publicdsocial functions 1 10 15 25 15
40] Importance For the local community memory -5 10 15 28 10
By | SOCIAL ECOMOMIC H|Economic value a 1 15 25 225
42| Cultural functions a 10 15 25 0
lusoc.econ. 475
[ 162,15
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Bld. Mo 20

DISTRICT: FABRIC

* CRITERIA Mo, ELEMEMT CL'ng O WEIGHT | WaLUE
1] Organization of wertic.al structures 0 ) 20 45 5
2| Mature of wertical structures 0 ] 25 45 .25
3| Lozation of the building and type of Foundation 0 b 25 45 18.75)
4| Distribution of plan resisting elements 0 [} 25 45 7.5
5 | Reqularity in plan 0 5 25 45 0
E | Reqularity in elevation 0 5 25 45 5
7| Type of Hloors 0 b 15 45 5
8| Roafing 1} 15 25 45 18.75
9| Details 1} 0 25 45 0l
10| Physical conditions 0 5 25 45 25
11| Presence of adjacent buildings with different height -20 0 15 45 0
12| Position of the buildings in the aggregate -45 -26 -15 1] =375
13| Presence and number of staggered floors 0 15 25 45 0
Effect of either structural or typalogical
14| heterogeneity amang adjacent structural unit -15 -0 0 45 0l
Fercentage difference of opening area among
15) adjacent Fagade -20 i 26 45 25
| sTRuCT 10 9125
| sTRUCT 45 TE.7h
16| Representative architectural style For the area 0 0 15 26 15
17| Age, importance of the build époque 0 i} 15 28 0l
12| Original woodworkfjoinen 0 i} 15 28 0l
19| Qriginal stucoo, brick, floors or ceilings 0 0 15 28 0
20| Qriginal statues or bass-reliefs 0 0 15 28 0
21| Qriginal gabledfranton 0 0 15 28 0
22| Qriginal balconies and railings 0 0 15 28 0
23| Original mos=aics or stone work 0 0 15 ] 0l
24| Original paintings or frescoes 0 0 15 28 0l
15 ARCHITECTURAL 28| Conservation state of artistic assets -5 0 15 28 10
b ARTISTIC 2| Authenticity! originality (ghobal, elements) 0 0 15 28 15
Official monument [national, regional, local,
27| protected area) status 0 0 15 28 15
28| Particular construction techniquesfmaterials 0 0 15 28 0 0
24| Conservation state of ariginal materialz -h 1] 15 25 | 5
30| Representative historical events 0 1] 15 28 | 0l
| Archasological site 0 0 15 28 0
32| Representatived ariginal wooden framework. 0 0 15 28 10
3| Past restoration wark, -5 10 15 25 15
lv arcH-arT. o6
24| Importance in conbouring the street profile - 10 15 25 228
38| Importance in contouring the urban silkouette -5 0 15 28 22.5)
. 36| Annees, relation with the urban pattern 0 0 15 28 10
10 UIRELREE 37| Location [central area, bouristic area) 0 0 15 28 375
38| RBepresentativedparticular shape of the roof 0 10 15 25 10
lv ukEAH. 102.5]
28| Publicisocial functions 0 0 15 20 15
40| Importance for the local community memory -5 0 15 28 -5
A | SOCIAL ECOMORIC 4| Economic value 0 0 15 25 15
42| Cultural functions 0 10 15 25 0
|y soc-ECoH. 25|
lv et FEEN
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Appendix A335

Eld. Mo 21 DISTRICT: FAEBRIC
CLASS
b CRITERI& Mo, ELEMEMT - O WEIGHT | wALUE
1] Organization of vertical structures 0 b 20 45 5
2| Mature of wertical structures i} I} 26 45 1.25)
3| Lowzation of the building and ype of foundation i} =} 258 45 1875
4| Distribution of plan resisting elements 0 5 25 45 .5
5| Reqgularity in plan 0 I3 25 45 2.5
E|Reqgularity in elevation 0 b 25 45 A
7| Tupe of Floors 0 5 15 45 15
8| Riooting i] 15 25 45 1.25
3| Details ] I 25 45 E.25
70 10| Physical conditions 1] i1 25 45 25
| Presence of adjacent buildings with different height -20 0 15 45 15
12| Position of the buildings in the aggregate 45 -26 -15 0 -22h
13| Presence and number of staggered Floors 0 15 25 45 .5
Effect of either structural or typological
14| heterogeneity among adjacent structural unit -15 -10 0 45 0
Perzentage difference of opening area among
15| adjacent Fagade -20 0 25 45 25
lvsTRUCT 10 107.5
lv sTRUCT 45 132.5
16| Representative architectural skyle for the area 0 10 15 26 375
17| Age, impartance of the build époque i} 10 15 26 12
12| Criginal woodworkfjoineary i} 0 15 26 15
13| Qriginal stucco, brick, Foors or ceilings 0 10 15 25 15
20| Original statues ar bass-reliefs 0 10 15 20 15
21| Original gableffronton 0 10 15 20 15
22| Original balconies and railing=s 0 10 15 25 10
23] Original mosaics or stone wark 0 10 15 25 10
24| Original paintings or frescoes 0 10 15 26 10
15 ARCHITECTURAL 26| Conservation state of artistic assets -5 10 15 26 15
ARTISTIC 26| Authenticity? originality [global, elements) i} 1] 15 26 10
Oifficial monument [national, regional, local,
27| protected area) status 0 10 15 20 15
28| Particular construction technigquesimaterials 0 10 15 20 0 0
29| Conservation state of ariginal materials -5 10 15 25 0 .5
30| Representative histarical events 0 10 15 25 0 0l
| Archaeclogical sike 0 10 15 26 0l
32| Representative! original wooden framework 0 10 15 26 15
373 Prast restoration work -5 10 15 26 15
| GRCH-ART. 217
34| Importance in contouring the street profile -5 10 15 25 375
35| Importance in contouring the urban silhouette -5 10 15 26 375
) 36| Annexes, relation with the urban pattern i} 10 15 26 10
10 UREFRISIE 37| Location [central area, touristic area) i} 0 15 26 375
38| Representativelparticular shape of the roof 0 10 15 25 15
|'\|' URPAH. 13?5
38| Publicsocial functions i} 10 15 26 15
40| Importance for the local community memarny -5 1] 15 26 10
G | SOCIAL ECOMORIC 41| Ezonomic value a n 15 25 225
42| Cultural Functions 0 10 15 20 0
|'\|' SOC-ECOH. "'?5
[ 141.43]
o
Foto

BUPT



Eld. Mo 22

CIZTRICT: FAERIC

E CRITERIA Ma. ELEMEMT I:L.ﬁ.I:SS & WEIGHT | waLUE
1] Qrganization of wertical structures 0 5 20 45 [
2| Mature of wertical structures 0 5 25 15 1.25
3| Loation of the building and type of Foundation 0 5 25 45 18.75
4| Distribution of plan resisting elements 0 I3 28 15 7.5
5| Regularity in plan 0 b 25 45 25
& | Riegularity in elewation 0 [} 28 15 1
7| Type of Hoors 0 b 15 45 A
2| Roofing 1] 15 25 15 1875
3| Details I 1] 25 15 a
10 Physical conditions 0 5 28 45 45
1| Presence of adjacent buildings with different height -20 0 15 45 15
12| Pozition of the buildings in the aggregate -45 -26 -15 0 =375
13| Presence and number of staggered Aoors 0 15 25 45 T8
Eftect of sither structural or typological
14| heterogeneity among adjacent structural unit -15 -0 0 15 0
Fercentage difference of opening area amaong
15| adjacent Fagade 20 1] 25 4F [u]
|y sTRUET 11 115.75)
Iy sTRueT 45 103.75
16| Representative architectural style for the area 0 0 15 25 22.5)
17| Age, importance of the build dpogque 0 0 15 25 12
12| Original woodworkfjoinern 0 0 18 28 15
19| Original stucco, brick, floors or ceilings 0 0 15 25 15
20| Qriginal statues or bass-relieks 0 0 18 28 10
21| Original gableffronton 0 10 15 25 0
22| Ariginal baleonies and railings 0 0 18 28 10
23] Original mosaics or stone work, 0 10 15 25 0
24| Qriginal paintings or frescoes 0 0 15 28 0
5 ARCHITECTURAL 26| Conservation state of artistic aszets -5 10 15 25 15
ARTISTIC 26| Authenticity! originality [global, elements] 0 0 15 28 10
Official manument [national, regional, local,
27| protected area) status 0 0 15 25 15
28| Particular construction techniquesimaterials 0 0 18 28 0 0
28| Conservation state of original materials il jli] 15 25 0 il
30| Representative histarical events 0 0 18 28 0 0
H| Archaeological site 0 0 15 25 0
32| Bepresentatived ariginal wooden framework. 0 0 18 28 15
33 Prast restoration work -5 10 15 25 15
| ak:cH-RET. 162
34| Impartance in conbauring the street profile -5 0 18 28 22.5
35| Importance in conkouring the urban silhouette -5 10 15 25 ar 5
. 36| Annexes, relation with the urban pattern 0 0 15 28 0
10 URERRSITE 37 | Location [central area, touristic area) 0 0 15 25 375
28] Representativedparticular shape of the roof 0 10 15 25 10
|'\|' URBAH. 10?5
39| Publicfsocial functions 0 jl1] 15 25 15
40| Importance For the local community memony -h 0 15 25 -5
A1 | S0OCIAL ECOMORMIC 41| Ezonomic valug 1] 0 15 28 225
42| Cultural functions 0 10 15 25 0
Iv soc.ECon. 325
[ 109.3)
L
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Appendix A337

Eld. Mo 23 DISTRICT: FAERIC
CLASS
¥ CRITERIA Mo, ELEMEMT = o WEIGHT | WALLUE
1] Drganization of vertical structures 0 & 20 45 A
2| Mature of wertical structures 0 5 25 15 .25
3| Location of the building and type of foundation 0 5 25 45 18.75
4| Distribution of plan resisting elements 0 (5 25 45 7.5
5| Regularity in plan 0 5 28 45 2.5
E| Regularity in elewation 0 5 28 45 A
7| Type of floors 0 & 15 45 5|
&| Roofing 1] 15 25 45 1875
3| Details 1] 1] 25 45 0
10{ Physical conditions 0 g 28 45 25
11| Presence of adjacent buildings with different height -20 0 15 45 15
12| Position of the buildings in the aggregate 45 25 -15 0 -E7.5
13| Presence and number of staggered Hoors 0 18 28 45 7.5
Effect of either structural ar bypological
14| heterogeneity amaong adjacent structural unit -15 -0 a 45 0|
Fercentage difference of opening area amang
16| adjacent fagade 20 1] 25 4R il
Iy sTRucT 11 3375
| sTRucT 45 43,75
16| Representative architectural style for the area 0 10 15 25 15
17| Age, impartance of the build époque 0 10 15 25 0|
18| Original woodworkfjoineny 0 10 15 25 104
19| Qriginal stucco, brick, floors or ceilings 0 10 15 25 0|
20] Original statues or bass-reliefs 0 10 15 25 0|
21| Qriginal gabledfronton 0 10 15 25 0|
22| Driginal balzanies and railings 0 0 15 25 0|
23| Original mo=aics ar stone work 0 10 15 25 0|
24| Original paintings= or frescoes 0 10 15 25 0|
152 ARCHITECTURAL 258 l:nnse-rl._la_tinn s.ta.te QF artistic assets -h 10 15 25 10
ARTISTIC 26| Authenticity! originality [global, elements) 0 10 15 25 104
Oifficial monument [national, regional, local,
27| protected area) status 0 10 15 25 15
28| Particular construction techniguesimaterials 0 10 15 25 | 0|
29| Conserdation state of ariginal materials -B 0 15 25 | 7.5
30| Reprezentative historical events 0 10 15 25 | 0|
H| Archaeclogical site 0 10 15 25 0|
32| Representatived ariginal wooden framework 0 10 15 25 10
43| Past restoration wark, -5 10 15 25 10
lv arcuarT. avh
34| Importance in contouring the street profile -B 0 15 25 225
35| Importance in contouring the urban silhouette -5 10 15 25 22.5)
. 3E| Annexes, relation with the urban pattern 0 10 15 25 0|
10z UIREERTETIE 37| Location [central area, touristic area) 0 10 15 25 370
38| Bepresentativefparticular shape of the rook 0 10 15 25 10,
|y urpaH. 425
28] Publicisocial functions 0 10 15 2h 15
40| Importance For the local community memaony -5 10 15 25 -5
81 | S0CIAL ECOMOMIC 41| Economic value 1] jl] 15 25 15
42| Cultural functions 0 10 15 25 0|
I'\I' SOCECOH. 25
Iy cuur 5770
L]
Foto
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Eld. Mo 24 CISTRICT: FAEBRIC
CLASS
* CRITERIA Ma. ELEMEMT C o WEIGHT | WALLUE
1] Organization of vertical structures 0 I3 20 45 b
2| Mature of wertical structures 0 b 26 45 1.25
3| Location of the building and type of foundation 0 =} 26 45 18.75
4| Distribution of plan resisting elements 0 b 20 45 7.5
5| Beqularity in plan 0 5 26 45 0|
E| Reqularity in elevation 0 I} 26 45 5
7| Type of Hoors 0 I3 15 45 b
2| Roofing I 15 25 45 1,25
9| Details 1] 1] 25 45 0
10| Physical conditions 0 [} 26 45 b
1| Prezence of adjacent buildings with different height 20 0 15 45 0|
12| Position of the buildings in the aggregate 45 -26 -1 a -22h
13| Presence and number of staggered Floors 0 15 25 45 0|
Effect of either structural ar typological
14| heterogeneity among adjacent structural unit -15 -0 0 45 -12
Fercentage difference of opening area among
15) adjacent fagade -20 1] 25 45 25
lvsTrucT 1 5375
I'\‘STRI]C'I 15 4925
16| Representative architectural style For the area 0 0 15 28 22.5
17| Age, importance of the build époque 0 0 15 25 12
18] Original woodwork.fjoinery 0 10 15 25 0|
19| Qriginal stucco, brick, Foors or ceilings 0 0 15 28 10]
20| Driginal statues or bass-reliefs 0 0 15 28 0|
21| Original gableffronton 0 0 15 25 10
22| Original baleonies and railings 0 0 15 25 0
23| Driginal mosaics or stone wark, 0 0 15 28 0|
24| Original painting= aor frescoes 0 10 15 25 0|
{5es ARCHITECTURAL 26| Conservation state of artistic assets -h 0 15 25 10
ARTISTIC 26| Authenticity! originality [global, elements] 0 0 15 28 10]
Offficial monument [national, regional, local,
27| protected area) status 0 0 15 25 15
28| Particular construction kechniquesimaterials 0 0 15 28 0 0|
29| Conserdation state of ariginal materials -5 0 15 25 0 5
30| Representative historical events 0 jli] 15 25 0 0|
H| Archaeclogical gite 0 0 15 28 0|
32| Bepresentative! original wooden framework. 0 0 15 28 104
33 Past restaration work -5 10 15 25 10
| AR:cH-ART. 114.5
24| Importance in contouring the street profile -h 0 15 25 7.5
36| Importance in contouring the urban silhouette -5 0 15 28 22.5
. 36| Anneges, relation with the urban pattern 0 0 15 25 0|
10 UREEREE 37| Location [central area, touristic area) 0 10 15 25 375
33| Bepresentativetparticular shape of the roof 0 10 15 25 10|
lv urpan. 1075
28] Publicisocial Functions 0 jl1] 18 25 15
40 Importance For the local community memory -5 10 15 25 -5
81 | S0OCIAL ECONOMIC 41| Economic value 1] jli] 15 25 15
42| Cultural functions 0 10 15 25 i)
lysac.econ. 26
[ E3ED
|
Foto
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Appendix A339

Eld. Ko 25 CISTRICT: FAERIC
CLASS
* CRITERIA Mo, ELEMEMNT C O WEIGHT | WaLUE
1| Organization of wertical structures 0 5 20 45 5
2| Mature of vertical structures 0 b 25 45 1.25
3| Location of the building and type of foundation 0 5 25 45 18.75
4| Distribution of plan resisting elements 0 b 25 45 7.5
&| Regularity in plan 1} =} 25 45 0
E| Fiegularity in elevation i} L} 25 45 A
7| Type of floors 0 [} 18 45 1
2| Roofing 1] 15 25 15 11.26)
9] Dietails 1] 1] 25 15 0
T 10| Phuzical conditions 0 5 25 45 25
11| Presence of adjacent building=s with different height -20 0 15 45 0
12| Fosition of the buildings in the aggregate -45 -26 -15 0 -22.8
13| Presence and number of staggered floors 0 15 25 45 7.5
Effect of either structural or typalogical
14| heterogeneity among adjacent structural unit -15 -0 0 45 -2
Fercentage difference of opening area among
15| adjacent fagade 20 1} 25 45 25
|'\' STEUCT AN ?8?5
lvsTRUCT 15 TE.7E
16| Representative architectural style For the area 0 10 18 25 15
17| Age, importance of the build époque 0 10 15 25 0
18] Original woodwarkfjoinery 0 10 15 25 10
19| Orriginal stucco, brick, floors or ceiling=s 1] 10 15 25 0
20] Original statues or bass-reliefs 0 10 15 25 0
21| Original gabledfrontan 1} 10 15 26 10
22| Original balconies and railings 1} 0 15 258 0
23 Original mozsaics of shone work 1} 0 15 258 0
24| driginal paintings or frescoes 0 10 18 25 0
. ARCHITECTURAL 20 Conser-._'a_tic\n s_ta_te QF artistic assets -5 1] 15 250 10
ARTISTIC 26| Authenticity! originality [global, elements) 0 10 18 25 0
Official monument [national, regional, local,
27| protected area) status 0 10 15 25 15
28] Particular construction techniquesfmaterials 0 1] 15 25 | 0
28] Conserdation state of original materials -5 1] 15 25 | 7.5
30| Fiepresentative historical events 1} 0 15 258 | 0
| Archaeclogical site 1} 0 15 258 0
32| Representatived original wooden framework 0 10 18 25 0
23] Past restoration work, -5 10 15 25 10
|v arcH-aRT. 7.5
34| Importance in contouring the street profile -5 10 15 256 375
36) Importance in contouring the urban silhoustte -5 1] 15 258 15
. 36| Anneres, relation with the urban pattern 0 10 18 25 0
10z UREGBE 37| Location [central area, touristic areal 0 10 18 25 376
38| Representativedparticular shape of the roof 0 10 15 25 0
| urpan. 30|
348) Public!social functions i} 1] 15 20 15
40| Importance for the local community memaory -h 10 18 25 -5
A4 | SOCIAL ECOMORIC H|Economic walus 1] 0 15 25 15
42| Cultural functions 1] 10 15 25 225
Iy sac.Econ. 475
[ TET2E
-
Faota
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Eld. Mo 26 DISTRICT: FAEBRIC
CLASS
b CRITERIA o, ELEMEMT = o WEIGHT | wALLE
1] Organization of werkical structures 0 5 20 45 A
2| Mature of wertical structures 0 b 25 45 1.25)
3| Lowzation of the building and type of Foundation 0 I3 28 45 18.75
4| Distribution of plan resisting elements 0 5 28 45 ErA
5| Regularity in plan 0 I} 28 45 2.5
E| Regularity in elewation 0 I3 28 45 26
7| Type of Hoors 0 5 18 45 15
2| Roofing i 15 25 45 1.25
9| Details i 1] 25 45 I
T 0] Physical conditions 0 5 25 45 5
11| Presence of adjacent building= with different height -20 0 15 45 0l
12| Position of the buildings in the aggregate -45 26 -15 0 0l
13| Presence and number of staggered Hoors 0 15 25 45 0l
Effect of either structural or typological
14| heterogeneity among adjacent structural unit -15 -0 0 45 0l
Fercentage difference of opening ares amaong
15| adjacent fagade -20 1] 25 45 1]
lvsTRUCT 11 121.25]
lvsTRUCT 13 121.25]
16| Flepresentative architectural style for the area 0 0 15 25 375
17| Age, importance of the build époque 0 0 15 25 12
18| Original woodwork.fjoinery 0 0 15 26 15
19| Original stucco, brick, Floors or ceilings Ju] 10 15 25 15
20] Original statues or bass-reliefs 0 0 15 26 15
21| Original gableffronton 0 0 15 26 15
22| Original balconies and railings 0 0 15 26 10
23] Original mosaics or stone work 0 0 15 26 10
24| Original paintings or frescoes 0 0 15 26 10
15 ARCHITECTURAL 26| Conservation state of artistic assets -B 0 15 26 10
ARTISTIC 26| Authenticity! originality [global, elements] 0 0 15 26 10
Official monument [national, regional, local,
27| protected area) status 0 0 15 26 15
28| Particular construction techniquesimaterials 0 0 15 26 | 0l
28| Conservation state of original materials -5 0 15 26 | A
30| Representative historical events 0 0 15 26 | 0l
| Archasological site 0 10 15 28 0
32| Bepresentatived original wooden framewark 0 10 18 20 15
43| Past restoration work. -5 10 15 20 10
| arc-ART. 2105
34| Importance in contouring the street profile -5 0 15 26 375
36| Importance in contouring the urban silhouette -5 0 15 26 375
; 36| Annexes, relation with the urban pattern 0 0 15 26 0l
10 URESAGEE 37| Location [central area, touristic area) 0 0 15 26 375
28] Representativelparticular shape of the roof 0 10 15 26 15
| ukean. 127.5
39| Publicdzocial functions i 0 15 25 15
40 Importance for the local community memory - 0 15 25 10
G | SOCIAL ECOMORIT 4| Economic walue i 0 15 25 225
42| Cultural Functions 1] 0 15 25 15
Iy s ECoH. E2.5
[ 13233
-~
Foto

BUPT



Appendix A341

Eld. flo: 27 CISTRICT: FAEBRIC
CLASS
B CRITERIA Ma. ELEMEMT = o WEIGHT | wALLE
1] Organization of vertical structures 0 5 20 45 5
2| Mature of wertical structures 0 5 25 45 E.25)
3| Lowzation of the building and type of foundation 0 g 28 45 18.75
4| Distribution of plan resisting elements 0 & 25 45 7.5
5| Reqularity in plan 0 t5) 25 45 25
&| Regularity in elewation 0 5 28 45 i
7| Type of Hoors 0 & 15 45 5
&| Roofing I 15 25 45 1575
9| Details 1] ] 25 45 E.25
10| Physical sonditions 0 1] 28 45 45|
11| Presence of adjacent buildings with different height -20 0 15 45 15|
12| Position of the buildings in the aggregate 45 -25 -5 0 -22A
13| Presence and number of staggered Hoors 0 18 28 45 7.5
Effect of either structural or typological
14| heterogeneity among adjacent structural unit -15 -0 0 45 -1z
Fercentage difference of opening area amang
15 adjacent fagade -20) 0 25 45 25
Iy sTRUCT 10 120
|'\|' STRUCT 1S 133
16| Representative architectural style for the area 0 10 18 25 370
17| Age, importance of the build epogque 0 10 15 25 12]
12| Original woodworkfjoinery 0 10 15 26 15|
19| Qriginal stuceo, brick, foors or ceilings 0 10 18 26 15
20| Driginal statues or bass-relieks 0 10 15 25 10
21| Original gabledfronton 0 10 15 26 15|
22| Qriginal baleonies and railings 0 10 15 25 10
23| Driginal mosaics or stone work, 0 10 18 20 10
24| Original paintings or frescoes 0 10 15 26 10
15 ARCHITECTURAL 20 l:nnse-rl._la_tinn s.ta_te gf artistic agsets -h 10 15 26 15|
ARTISTIC 26| Authenticity! originality (global, elements) 0 10 18 20 15
Official monument [national, regional, local,
27| protected area) status 0 10 15 26 15|
28| Particular construction kechniguesimaterials 0 0 18 20 | 0|
29| Conzervation state of original materials -5 10 15 25 | 7.5
30| Reprezentative historical events 0 10 15 26 | 0
3| Archaeclogical sive 0 10 15 26 0|
32| Bepresentative! original wooden framewark 0 0 15 25 15
33 Past restoration work -5 10 15 26 15|
|vakcu-arT. 217
24| Importancee in contouring the street profile -5 10 15 25 30
36| Importance in contouring the urban silkhouette -B 10 18 25 370
; 36| Annetes, relation with the urban pattern 0 10 15 26 10
10 URERLEE 37| Location [central area, touristic area) 0 10 15 26 7.5
38| Bepresentativefparticular shape of the roof 0 10 15 25 15
Iy uk:piaH. 137.5
28] Publicisocial functions 0 10 15 20 15
40] Importance for the local community memony -5 10 15 26 10
g% | SOCIAL ECORAMIC 41| Econaomic walue 1] 10 15 25 225
42| Cultural functions 0 10 15 20 i)
Iy socECoH. 47.5
lv cuur 141.73
Fota 7
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Eld. Mo.: 22

DIEZTRICT: FAERIC

E CRITERIA Mo, ELEMEMT CLAI:SS O WEIGHT | wALUE
1| Organization of vertical structures 0 I} 20 45 5
2| Mature of wertical structures 0 b 20 45 125
3| Lozation of the building and type of foundation 0 5 256 45 18.75
4 | Digtribution of plan resisting elements 0 5 25 45 7.5
5| Fegularity in plan 0 5 25 45 2.5
E| Fiegularity in elevation 0 I} 26 45 5
7| Tupe of Hoors 0 I3 15 45 A
&|Roofing ] 15 25 45 1.25
3| Dietails 1] 1] 26 45 1]
T 0] Physical conditions 1] 5 25 45 5
11| Presence of adjacent buildings with different height 200 0 15 45 0
12| Piasition of the buildings in the aggregate -45 -25 -15 0 -22.5)
13| Presence and number of staggered Floors 0 15 26 45 0l
Efbect of either structural or typalogical
14| heterogeneity among adjacent stroctural unit -1 -0 i} 45 -2
Fercentage difference of opening area among
16| adjacent fagade -20) 0 25 45 0
| sTRUCT 10 E1.25]
lvsTrucr 15 2675
16| Feprezentative architectural style for the area 0 10 15 26 225
17| Age, importance of the build épogque 0 0 15 25 12
18| Original woodworkfjoinerny 0 0 15 25 15
19| Original stucco, brick, Hoors or ceilings 0 0 15 25 10
20| Qriginal statues or bass-relieks 0 0 15 25 0
21| Original gableffronton 0 0 15 26 0l
22| Qriginal baleonies and railings 0 0 15 25 0
23| Original mosaics or stone work, 0 10 15 26 0l
24| Qriginal paintings ar frescoes 0 0 15 25 0
15 ARCHITECTURAL 20 Cnnser'._'a_tic\n s_ta_te ?F arkistic agsets - jl1] 13 250 10
ARTISTIC 26| Authenticity! originality [global, elements) 0 0 15 26 10
Offizial monument [national, regional, local,
27| protected area) status 0 0 15 26 15
28| Particular construction techniques!materials 0 0 15 25 | 0
29| Conzerdation state of original materials -5 0 15 25 | 5
20| Representative historical events 0 0 15 26 | 0l
H| Archaeclogical site 0 0 15 25 0
32| Representatived original wooden framework 0 0 15 26 15
23| Past restoration work -5 10 13 25 15
lv arcH-aRT. 1249.5]
34| Importance in contouring the street profile -5 10 15 25 376
35| Importance in conbauring the urban silkouette -5 0 15 25 22.5
. 36| Anneres, relation with the urban pattern 0 0 15 25 0
10 URERLEE 37| Lowation [central area, bouristic area) 0 0 15 20 aTh
38| Bepresentativedparticular shape of the roof 0 10 15 25 15|
| uk:eaH. 12.5
34| Publicizocial functions 0 0 15 26 15
40| Impartance For the local community memiany -5 0 15 25 -5
8% | SOCIAL ECOMOMIC 41| Econaomic value 1] 0 15 25 225
42| Cultural functions 0 10 15 26 0
Iy soc.econ. 325
[ 51025
Foto : 8
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Appendix A343

Eld. Flo.: 29 CISTRICT: FAERIC
CLASS
B CRITERIA Mo, ELEMEMNT C O WEIGHT | WwALUE
1] Organization of wertical structures 0 5 20 45 1
2| Mature of vertical structures 0 I 26 45 0
3| Location of the building and type of foundation 0 =} 26 45 18.75
4| Distribution of plan resisting elements 0 I3 20 45 7.5
5| Fegularity in plan 0 5 25 45 2.5
E| Fiegularity in elewation 0 b 26 45 A
7| Tupe of Hoors 0 5 15 45 [
2| Riooting 1] 15 26 15 11.26)
9| Details I 1] 25 45 a
10| Physical conditions 0 5 26 45 0
11| Presence of adjacent buildings with different height -2 0 15 45 0
12| Pasition of the buildings in the aggregate -45 -25 -15 0 -225
13| Presence and number of staggered floors 0 15 26 45 7.5
Effect of either structural or typological
14| heterogeneity among adjacent struckural unit -15 -0 0 45 0
Ferzentage difference of opening area amaong
15| adjacent Fagade -20 1] 25 45 1]
| sTRUCT 1 55|
lvsTRucT 45 40
16| Fiepresentative architectural style far the area 0 10 15 25 22.5
17| Age, impartance of the build époque 0 10 15 256 30
18] Original woodwarkfjoinery 0 0 15 258 15
19| Original stusco, brick, Aoors or ceilings 0 10 15 25 15
20] Original statues or bass-relisfs 0 10 15 25 10
21| Original gabledfronton 0 10 15 26 15
22| Qriginal balconies and railings 0 10 15 25 10
23| Driginal masaics or skone wark 0 10 15 25 10
24| Original paintings or frescoes 0 10 15 25 10
15 ARCHITECTURAL 26| Conservation state of artistic assets -h 10 15 26 10
ARTISTIC 26 | Swuthenticityd originality (global, elements] 0 10 15 25 0
Oiffizial monument [national, regional, local,
27| protected area) status 0 10 15 25 15
28| Particular construction techniquesimaterials 0 1] 15 258 0 A
29| Consersation state of original materials -B 10 15 25 0 B
30| Fepresentative histarical events 0 10 15 25 0 5
3| Archaeological site 0 10 15 26 0
32| Representativel original wooden framewark 0 10 15 25 15
43| Past restoration work -5 10 15 25 -5
I arcu-arT. 1375
34| Importance in contouring the street profile -5 10 15 25 37.5)
36| Importance in contouring the urban silhouette -h 10 15 256 375
) 36| Annexes, relation with the urban pattern 0 0 15 256 0
oz UREAASIE 37| Location [eentral area, bouristic area) 0 10 15 25 375
38| Representativeldparticular shape of the roof 0 10 15 25 25
lv urean. 1375
34| Publicizocial functions 0 10 15 25 225
40] Importance for the local community memory -h 10 15 26 15
g% | SOCIAL ECOROMIC 41| Economic value 1] n 15 25 225
42| Cultural functions 0 10 15 25 22.5
lvgoc-Econ. g2.5
[ T4
L]
Fota /
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Eld. Mo 30 DISTRICT: FAERIC
CLASS
= CRITERIA Mo, ELEMEMT - O WEIGHT | WaLUE
1] Organization of vertical structures 0 b 20 45 B
2| Mature of vertical structures 0 b 25 45 .25
3| Lowzation of the building and type of Foundation 0 b 25 45 15.75)
4| Distribution of plan resisting elements 0 b 25 45 7.5
5| Begularity in plan 0 b 25 45 0
E| Regularity in elewation 0 b 25 45 A
7| Type of Floors 0 b 15 45 B
&| Roofing 1] 15 25 45 15.75
9| Details 1] 1] 25 15 E.25
T 10| Physical conditions 1] i1 20 45 45
1| Presence of adjacent buildings with different height =20 0 15 45 -20)
12| Pos=ition of the buildings in the aggregate -45 -26 -1 0 Pl
13| Presence and number of staggered floors 0 15 25 45 7.5
Effect of either structural or typological
14| heterogeneity among adjacent structural unit -15 -0 0 45 -12]
Percentage difference of opening area amang
15| adjacent Fagade -20 1] 25 45 0
Iy sTRUCT 10 122.5]
Iy sTRUCT 15 E0.5)
16| Representative architectural style for the area 0 10 15 25 75
17| Age, importance of the build époque 0 10 15 25 12
18| Original woodwork{joineny 0 10 15 25 15
19| Qriginal stucco, brick, Aoors or ceilings 0 10 15 25 15
20] Original statues or basz-reliefs 0 10 15 25 0
21| Qriginal gableffrontan 0 10 15 25 15
22| Original baleonies and railings 0 10 15 25 10
23| Qriginal mosaics or stone wark, 0 10 15 25 0
24| Original paintings or frescoes 0 10 15 25 0
. ARCHITECTURAL 26 l:nnserl._la_tion slta.te QF artistic agsets - 1] 15 25 15
ARTISTIC 2| Authenticityd ariginality [glabal, elements) 0 10 15 25 10
Official monument [national, regional, local,
27| protected area) status 0 10 15 25 15
28| Particular construction techniguesimaterials 0 10 15 25 0 0
28| Conzervation state of original materials -5 1] 15 25 0 7.5
30| Representative historical events 0 10 15 25 0 0
| Archasological sike 0 10 15 25 0
32| Bepresentatived ariginal wooden framework, 0 10 15 25 15
33 Past restaration work -5 10 15 25 15
|v akcH-aRT. 182
M Importance in contouring the street profile - 1] 15 25 225
36| Importance in contouring the urban sihouette -5 10 15 25 75
. 36| Anneres, relation with the urban pattern 0 10 15 25 0
10 URERREE 37| Location [central area, kouristic area) 0 10 15 25 75
33| Bepresentativelparticular shape of the roof 0 10 15 25 10
I uREiH. 107.5]
34| Publicfsocial functions 0 10 15 25 15
40| Impartance for the local community memiany -5 10 15 25 -5
5% | SOCIAL ECOMORMIC H|Economic value I n 15 25 225
42| Cultural functions 0 10 15 25 0
lvsac-Econ. 325
[ 2028
[ ]
Foto :
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Appendix A345

Eld. Mo 31 DISTRICT: FAEBRIC
CLASS
* CRITERIA = ELEMEMNT = & WEIGHT | ¥ALUE
1] Organization of wertical structures 0 ] 20 45 5
2| Mature of wertical structures 0 ) 28 45 1.26)
3| Location of the building and kype of Foundation 0 ] 28 45 18.75
4| Distribution of plan resisting elements 1] ] 25 45 T
5| Reqularity in plan 0 5 28 45 1]
E| Reqularity in elewation 0 5 28 45 ]
7| Tupe of Hoors 0 5 15 45 ]
2| Rioofing 0 15 25 45 1.25
9| Dietails 0 0 25 45 a
10| Physical conditions 0 5 25 45 ]
11| Presence of adjacent buildings with different height -20 0 15 45 15
12| Position of the buildings in the aggregate -45 -26 -15 1] -37.5
13| Presence and number of staggered floors 0 15 28 45 1]
Effect of either structural or typological
14| heterogeneity among adjacent structural unit -15 -0 1] 45 1]
Fercentage difference of opening area among
15| adjacent fagade -20 0 25 45 0
lvsTRUCT 1 53.75
lvsTRUCT 43 36.25
16| Representative architectural skyle for the area 0 i} 15 28 225
17| &ge, impartance of the build époque 0 i} 15 28 18
12| Original woodworkfjoinery 1] n 15 25 15
19| Original stucco, brick, Hoors or ceilings 1] 10 15 25 15
20| Qriginal statues or bass-reliefz 0 0 15 28 1]
21| Original gableffronton 0 0 15 28 1]
22| Qriginal balconies and railings 0 0 15 28 1]
23| Qriginal mosaics or stone work 0 0 15 28 1]
24| Qriginal paintings or frescoes 0 0 15 28 1]
5% ARCHITECTURAL 20| Conservation state of artistic assets - 0 15 20 10
ARTISTIC 26| Authenticity! ariginality [global, elements] 0 0 15 28 1]
Official monument [national, regional, local,
27| protected area) status 0 0 15 28 15
28| Particular construction techniguesimaterials 0 0 15 28 | 1]
29| Conserdation state of original materials -5 1] 15 28 | 1]
30| Hepresentative historical events 0 1] 15 28 | a0
3| Archaeological site 0 0 15 28 a0
32| Representative! original wooden framework 0 0 15 28 10
33| Past restaration work. -5 10 15 25 10
lv apcu-arT. 120.5
34| Impartance in contouring the street profile -5 i} 15 28 225
35| Impartance in contouring the urban silhouette -5 i} 15 28 375
. 36| Annexes, relation with the urban patkern 0 i} 15 28 a0
10z UREASIE 37| Location [central area, touristic area) 0 0 15 28 375
38| Representativelparticular shape of the rook 0 10 15 25 10
lv ukpAH. 107.5
39| Publictsocial functions 0 i} 15 28 a0
40| Impaortance For the local community memory -5 i} 15 28 -5
8% | SOCIAL ECORMORMIC 1| Economic value 1} 10 15 25 225
42| Cultural Functions 0 0 15 25 0
l5oc-ECoH. 17.5]
Iy cuLr 55075
Fato l
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Eld. Moo 32 DISTRICT: FABRIC
CLASS
" CRITERIA a. ELEMEMT © o WEIGHT | waLUE
1| Qrganization of vertical structures 1] 5 20 45 5
2| Mature of vertical structures 1] 5 25 45 5.25)
3| Lozation of the building and type of Foundation 1] 5 25 45 15.75)
4| Diistribution of plan resisting elements a b 26 45 7.5
5| Fegularity in plan 1] 5 25 45 0
& | Riegularity in elevation 1] 5 25 45 A
7| Type of Hoors a b 15 45 15
2| Roafing a0 18 2h 15 18,75
3| Dietails a 0 20 45 0l
0] Physical conditions a 5 26 45 25
11| Presence of adjacent buildings with different height -20 0 15 45 0
12| Position of the buildings in the aggregate -45 -26 -15 0 -22.5)
13| Presence and number of staggered Hoors 1] 15 25 45 0l
Effect of either structural or typological
14| heterogeneity among adjacent structural unit -15 -0 1} 45 0l
Fercentage difference of opening area amaong
16| adjacent fagade 20 1] o5 4R 1]
| sTRUET 110 101.25)
lvsTRucT 45 T35
16| Representative architectural style for the area 1] 0 15 25 375
17| Age, importance of the build 2paque a 0 15 25 12
15| Qriginal woodworkfjoinerny 1] 0 15 25 15
19| Qriginal stucco, brick, Aoors or ceilings 0 10 15 20 10
20| Original statues or bass-reliefs 0 0 15 25 0
21| Qriginal gabletfronton 1] 0 15 25 0
22| Original balconies and railings a 0 15 25 0
23| Original mozaics or stone wark 1] 0 15 25 10
24| Qriginal paintings or frescoes 1] 0 15 25 0
155 ARCHITECTURAL 25| Conservation state of artistic assets -A 0 15 25 10
ARTISTIC 26| Authenticity! originality [global, elements) 1] 0 15 25 0
Official manument [national, regional, local,
27| protected area) status a 0 15 25 15
28| Particular construction techniquesimaterials 1] 0 15 25 | 0
29| Congervation state of original materials -5 0 15 25 | 7.5
30| Representative histarical ewents a jli] 15 25 | 0l
| Archasological site 1] 0 15 25 0
32| Bepresentativer original wooden framework, 1] 0 15 25 15
33| Past restoration work -5 10 15 25 10
| AECH-RET. 152
34| Imporkance in contouring the street profile -8 0 15 25 375
35| Importance in contouring the urban silhousette -5 0 15 25 22.5
) 36| Annexes, relation with the urban pattern a 0 15 25 0l
10z URIEELSE 37| Location [central area, bouristic areal 1] 0 15 25 375
38| Bepresentativelparticular shape of the roof 1] 10 15 25 10
| up:piaH. 107.5)
29| Publicsocial functions a 0 15 25 15
40| Imporkance for the local community memon -5 0 15 25 -5
8% | SOCIAL ECOMOMIC 4| Economic Walue a 0 13 25 228
42| Cultural functions 1] 10 15 25 0
lysoc.Econ. 32 5]
[ 30,3
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Appendix A347

Eld. Mo.: 33 DISTRICT: FABRIC
CLASS
> CRITERIA Mo, ELEMEMT = & WEIGHT | WALUE
1] Organization of vertical structures 0 5 20 45 ]
2| Mature of vertical stroctures 0 [} 25 45 E.25
3| Location of the building and type of Foundation 1] ] 25 45 18,75
4| Distribution of plan resisting elements 0 [} 25 45 7.5
5| Reqularity in plan 0 ] 25 45 a0
| Fieqularity in elevation 0 5 25 45 ]
7| Tupe of floors 0 [} 15 45 15
2| Rioofing 0 15 25 45 12.75)
3| Diekails 0 0 25 45 a
10| Physical conditions 0 ] 25 45 25
11| Presence of adjacent buildings with different height -20 0 15 45 1]
12| Position of the buildings in the aggregate -45 -26 -15 a -375
13| Presence and number of staggered floors 1] 15 25 45 0
Effect of sither structural or typological
14| heterogeneity among adjacent strustural unit -15 -0 1] 45 a0
Percentage difference of opening area among
16| adjacent Fagade -20 1] 25 45 0
| sTRUCT 11 101.25
lvsTRucT 15 E3.75
16| Representative architectural style for the area 1] 0 15 25 T
17| Age, impartance of the build épogque 0 0 15 25 12
18] Original waoodwarkfjoineny 0 0 15 25 15
19| Orriginal stuceo, brick, Foors or ceilings 1] 10 15 25 10
20 Original statues or bass-reliefs 0 U} 15 25 a
21| Driginal gableffronton 1] 0 15 25 0
22| Original baleonies and railings 0 0 15 25 jl]
23| Original mosaics or stone work 0 0 15 25 jl]
24| Original paintings or frescoes 0 0 15 25 1]
1B ARCHITECTURAL 20 Conser-._'a_tic-n state QF artistic assets - j1] 15 25 10
ARTISTIC 26 | Awthenticity! originality [global, elements] 1] 0 15 25 0
Oifficial monument [national, regional, local,
27| protected area) status 0 10 15 25 15
28| Particular construction techniquesimaterials 0 0 15 25 0 1]
28| Conservation state of original materials -B ji] 15 25 0 7.5
30| Representative historical events 1] 0 15 25 D 0
H| Archaeological site 0 0 15 25 1]
32| Reprezentative! original wooden framework., 0 0 15 25 15
23| Past restoration work, -5 10 15 25 10
| ARCH-RET. 152
34| Importance in contouring the street profile -5 0 15 25 228
36| Importance in contouring the urban silhouette -5 0 15 20 228
. 36| Annetes, relation with the urban pattern 0 U} 15 25 a
10z UREAISITE 37| Location [central area, touristic area) 1] 1] 15 28 T
38 Bepresentativelparticular shape of the roof 0 10 15 25 10
|t uE:p i, 925
39) Publicdzocial Functions 0 10 15 25 15
40 Importance for the local community memory -5 0 15 25 -5
8% | SOCIAL ECOROMIC 4| Ezonomic walue 1} 0 15 25 225
42| Cultural Functions 0 10 15 20 0
| soc.Econ. jerelts]
Iy cuLr TE.3
Foro -
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Eld. Mo.: 34

DISTRICT: FABRIC

* CRITERIA Ma. ELEMENT ELASS ] WEIGHT | WALUE
Organization of wertical structures 0 5 20 45 A
ature of vertical structures a 5 25 45 E.25
Location of the building and type of foundation 1] ] 25 45 15.75]
Diistribution of plan resisting elements 1] ] 25 45 37.5]
Fieqularity in plan 1] 5 25 45 2.5
Fieqularity in elewation 1] 5 25 45 A
Type of floors 1] 1] 15 45 15|
Roofing a 15 25 45 18.75|
Dletailz a a 25 45 0|
70 Phyzical conditions 1] ] 25 45 25|
Prezence of adjacent buildings with different height -20 0 15 45 15|
Fosition of the buildings in the aggregate -45 -28 -15 0 -22.5]
Fresence and number of staggered Foors 1] 15 25 45 0|
Effect of either structural or typological
heterogeneity amon