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1. Introduction: identification of BEform-parameters according to selected criteria rigkformed

Disastercategorizations such as official disaster statisti@ge provided in the scientific literaturéom
research institutions, statistical data collection agencies (GREDAT and STARTinternational
organizations (UNDP, UNISDR, the World Bank,)WHO

The most common classification divides disasters accorditiietcausedentifying Natural Disasters on one
hand andTechnological / humamade (anthropic) disastersn the other one(CRED 2018; Centfer
Research on the Epidemiology of Disasters (CRED). ZBfE9Natural disasters are defined dividing them on
the basis of the natural element that can caus&ieophysicalMeteorologica) HydrologicalClimatological
Biologicaland Extraterrestrial The humarmade indeed are divided intdndustrial accidentTransport
accident Terrorist attackand Miscelleanous accident

Disasterscould be classified alsonaconsequences timinfPreventionWeb- UNDRR; WHO 2014)n one

hand theSudien-onset disasters (SUOBe R 0 K Gyl (1dzNI £ ¢ RAAlFaAaGSNAR 6So3od
and manmade or "complex” disasters (e.g. sudden conflict situations arising from varied political factors),
for which there is little or no warningn the othe one Slowonset disaster (SLOB)e the one that take a

long time to produce emergency conditions, for instance natural disasters such as drought escsnwmic

decline, which are normally accompanied by early warning signs

Both of these kinds of glasters can generate significative and different impacts on the Built Environment. In
this report SUODs are considered in detail and them are defindgastquake Mass Movement (dry)
Volcanic activity Storm Extreme temperature Flood Landslide Wildfire, Industrial accident Transport
accident Terrorist attackand Miscelleanous accident

The complexity of BE located in disagpeone areas means considering the interactions between its site
connected (i.e. site characteristics), physical (i.e.dngk, urban fabric and paths networks), human (i.e.,
hosted population), organizational (i.e., spaces planning and management also in ordinary conditions),
intangible (i.e., cultural and social), populatibased (i.e. number and features of the exposedividuals)

factors and the type of disaster which can occur into it, so as to assess the possible risk levels and to
determine which solutions should be adopted to mitigate the disaster impact (Spence 2004; Moore 2008;
Kappes et al. 2012; Bosher 2014; Gstral. 2017).

In this context, the main attention on resilience anBDresearch is focused on buildings, infrastructure and
social community, as highlighted by recent literature review works (Koren e Rus 2019). Koren and Rus
analyzedthat there are some research activities focused on the role of open spaces in building resilience,
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even if only a significantly reduced part of the analyzed studies deals with this issue (3% on 180 studies

analyzed in total).

¢C2RIF&Qa .9a I NB (KS délikmuezani Zoordinatedinéngan éffgitSandKan th&kdther2 ¥
hand, of a spontaneous evolution, especially in references to those included in urban area. In fact, in such
conditions, the coordination between the BEs (developed over time and spaces) is stiatined to the

overall system features. Hence, in such context, the shape of the BE and of the overall city structure, as well
as of its components, have been studied from different points of ii@rthe aims of this research, the most
suitable approaches seem to be the typological and the histegeagraphical one. The first is rooted
principally in the work of Saverio Muratori and Gianfranco Caniggia. The approach they developed seeks to
inform their architectural and urban proposals with an understanding of the built environment by examining
its detailed structure and the historical process of its format{i@aniggia and Maffei 20Q1)

According to the classification elaborated fr¢gkoren and Rus 2013jisresearch focuses on builip

open spaces, by @htifying, among these, two main morphological systé€see D 1.1.1§ 3.3.1) the areal
spacesandlinear spaces

1 AREAL SPACES( open space or partially occupied by urban furniture or historical elements,
enclosed partially or completely by construests, with various urban functions, at the intersection
of streets or along the route of a main road; it can have monumental character and to be indicated
with a particular denominatiofi.e. gjuares park.

1 LINEAR SPACES(space of public uséglimited and mostly equipped with roadbed and flooring,
intended for the passage and transit of people and vehiglesstreet, road, path)

The first element of BE open space, Areal Spaces (AS) cadkhbifedin square, as a space that expses

the habitat of the city, a place of meeting, discussion and aggregation. From the urban point of view, the
square can be defined as a free space, limited in whole or in part by buildings. The shape, the location, the
function and the aesthetic exprass of the square historically follow the urban evolution, with the main
functions of place of passage, place of utility or place of the stay, functions that can also be combined or
entirely grouped. The importance of the square further increases as e if it includes civil or religious
buildings that are part of the monumental heritage.

According to the classifications present in the literature (also in reference to case studies), numerous
morphological configurations of the open space emerged. For the purposes of the relationship with SUODs,
these configurations can be traced back to gomain types. 6 main categories can be identified by setting

up the spatial classification proposed by Mandolesi (Mandolesi e Ferrero 2001) and the higtaiealural

one proposed by Caniggia Maffei (Caniggia e Maffei 2001), and comparing them withitér& for
expeditious evaluation of urban vulnerability (Oliveri (a cura di) 2004) and the emergency limit condition
(CLE) (Italian technical commission for seismic raorong 2014). Theomenclatureof thesesixcategories

are: Tending to quadrangleElongatedwith parallel sides, Tending to triangular and funskaped,
Trapezoidal and polygonal, Tending to circular, ovoid and ellipsoid, Composite.

The second element are the Linear Spaces (LS), identifiable as routes andtosets. are often thenost

vital public spaces in cities. They are critical arteries for transporting goods and people, but they are also the
places where we live, work, play and interact. They play a fundamental role in the public life of cities and
communities(Forbes 1999)

The main types of linear BE are elaborated starting fromRegion of HamiltotWentworth Classification
Systemanalysed by Forbg§orbes 1999)In this classification the types reported arePassagel raditional

Street Main Street Gateway Mobility Street This classification systefis the initial part of a wider
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transportation study to develop a transportation plan thabuld be supportiveof desired land uses and
economic initiativesThe importance of this study is related to a nexeogniton that the street is a public
space performing many functions and serving many us8tarting from their study, the classificatio
proposed in this report consider 4 main types, specifically related to the BE of historical towns, where
G GSsleaé YR aY20AfAGE aGNBSGE OFy oSthanZlangsl Ay |
of travel, for the aim of the proposkresearch. The types of LS in BE that are consideredPassage
Traditional StreetMain Streef Gateway / Mobility Street

The presentvork aims to define an operative tool to carry out direct survey of open spaces in urban context.
The literature inthe field of expedition survey form are taken into accouMorks as CARTIS fo(italian
technical commission for seismimicrozoning 2014) CLE form or Aedes form, are examples of the
importance of classification in analytical process whatever is the objective of the study: structural element,
vulnerability of building, urban space or open spadd® study of differensurvey forms, even if connected

to different fields of researchis deeply useful to develop new forms connected to innovative spheres of
analysis.The purpose of this reportis to elaborate asurveyform to classify theopen spaces in Built
Environment(BE)to identify representative case studies which evaluategisk-mitigation strategiesn the

BE In order toachieve the abovebjective the research unit define a preliminary survey foipased on the
criteria introduced in D1.1.1 &3.3.2, validate it on eight case studies and propose a revised version of the
form. The final survey form is then applied to classify eight selected areal spaces and to identify among those
three representativesase studies

2. Methodology

Thesurveyform is structured in a preliminary version, validated on eight case studies and then proposed
arevised versiormimedto classify theopen spaces in BuiEnvironment(BE). The final survey form is then
applied to classify eight selected areal spaces and to identify among those¢ipresentativecase studies
The workflow of this research report is representedrigurel.

The criteriabehindthe preliminaryform ¢ defined in the previous part of theesearch(seecCriteria for BE
Classification according to Buildinglated typological and SUOD featute$§3.3.2 in D1.1.1};, are the
theoretical base to select and develop the parameters to include in the survey form.

According to the main arepresentedA y G KS &/ NRAGSNAIF F2NJ .9 OfaaAiATFA
thematic sectiors, each one subivided D report specific characteristics of open space in the(R).
Open-ended questios are avoided as far as possible, in order to prevent insufficient and inadequate
answers. On the contrary|asedended questionsand multiple-choice questionare included to facilitate

the following comparative analysis of the results.

Before approvingthe form, it is necessary to evaluate its appropriateness by applying it to different case
studies(82.3). The validationprocess test the preliminary form ora limited sample ofeight areal spaces:

the main squares ofaldarola (MC), Matera (MT), Narni (TR), Ostuni (BR), Rieti (Rl), San Gemini (TR), San
Giovanni in Persiceto (BO), and Trani (B%e the complete forms i89). Since the wide variety of
construction culture of the Italian territory, it is important to test the forom a sample as much
representative as possibleheckingwhetherthe whole peculiarities of each case study are cleadjuded

and described The main goals to understand fi the criteriaincludein the formare suitableto report the

whole aspect®f open space characteristiagd detect any potential misunderstanding in the interpretation.

The research unit filed out the form for the eight case studieportingfor each me significant comment
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Theconsideratios on each case studyre comparativesummarizel anddescribedn Table7, distinguishing

the requests toclarify definitions andthe suggestnsto add, remoe or modify certain parametersThe
whole comments are critical analyze in order to reject or accept t(g2d; Table8).

The final form isdefined in 825, updatingthe selected parameters and including the required new
definitions and then applied again to theight mentioned case studie§3). Accomplishinga parametric
analysis of the data collected, it is possible to identify the three more relevant case sflidéesalues are
evaluated as sum of single parameters. Then an analyse of the 25% percentilehaohducted and the
case studies will be choice for values lower of Z¥rcentileand greater of 75% percentilepnsidered
interesting because they represent a greater or lesser complexity within the sample
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2.1 Propositionof apreliminary surveyform for open spacesn the BE

In the previous deliverable twanorphological systems of open spacén the BEemerged as most
representative for the compact historic towArealSpace (ASha LineaiSpace (LSJhe investigation of the
criteria for BEclassification concerns the features of the historical urban ceniriee macro areas identified
arefive (see .1.1,Tableb).

Morphology: identification ofMorphologicalSystem under examinatiofAreal Space or Linear Spaaeq
recording of dimensional aspects;

Geometricspatial characteristicsidentification of the characteristics of the frontier (the delimitation of the
open space) and main elements contained in the open space;

Constructive characteristicsdefinition of the constructive characters both of the BE and the elements
characteriang the public space;

Characteristics of usadescriptionof space occupation (temporal and spatial);

Environmental characteristicsdefinition of the context in which the public space is located from an
environmental, climatic, infrastructural arithzardpoint of view.

Tablel: Section 1 of therpliminary survey form for the identification of the morphological configuration.

SECTION 1: MAIN TYPE

Tendingto  Elongated Tending to Trapezoidal Tendng to Composite
guadrangle with parallel  triangular and | and polygonal circular, ovoid
sides funnekshaped and ellipsoid
s Sl N\ |y
] _1
l L )_\/ 1=
N e

Table2: Geometrical criteridor choosing the type of AS.

Tendingto  Elongated with)  Tending to Trapezoidal Tendng to Composite

quadrangle parallel sides | triangular and and polygonal| circular, ovoid
funnelshaped and ellipsoid

T

——
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These criteria drive to the definition of a preliminary form for direct survey of open space in the BE. Focusing
in particular on Areal Space, in the present sectiba preliminary survey formis presented and each
parameter defined

TheSection I(Tablel) of the form provides for the identification of thmain type of open space in the BE
Comparing thevumerous morphological configurations of the open space ggagfrom the literature with
specific SUOD characteristics, it is proposed six categories,fdefi&d as followsee alsarable?).

T

Tending to quadrangleopen spae without a prevalent dimension in the planimetric development
(F , Thble2). The effect is the proximity of evacuees to the emergency escape routes. For this
reason, we consider the tending to quadrangle and the regular shapes in only one caiRgtioy.
between dimasions is between 1 and 2/3

Elongated with parallel sidesiopen space with a prevalent dimension in the planimetric
development and sides that can be considered par@fteX; Table2). There is no constant distance
between the evacuators in the square and the escape rolRato between dimensions (minor over
major) is less than 2/3

Tending to triangular and funnethaped:open space characterised by theesence an obtuse angle

(h Trable2) or shape similar to triangular geometromparing to Mandolesi, we consider the
triangular and the funnethaped in one type becaa they both has the problem of the funnel effect
that could lead to a concentration of the evacuants in the direction of narrowing. Furthermore, there
is the problem of overturning fronts overlapping where there is an acute angle in plan

Trapezoidal andpolygonal: open space characterised by polygonal shapes with trapezoidal
geometry, or with a number of regular borders greater than4; Table2). This category represest
particularly articulated open spaces with a centric conformation in which we can have a multitude of
escape routes

Tending to circular, ovoid and ellipsoidtircula, ellipsoidal or ovoid open space that differ from
previous category because they do not hgadygonal front

Composite:complex structures that are configured as a composition of the previous types.

Table3: Sectior? of the preliminary survey form for the recording of geometric and spatial characteristics.

SECTION EHARACTERISTIC&BPBMETRY AND SPACE
parameters

frontier SA (Structural Aggregates)
CBF (Continuous Built Front)
SU(Interferent Structural Unit)
Access
Special building
Town walls
Potticoes
Water
Quotedifference/containment wall
Green area

content Special building
Canopy
Fontaine
Monuments (obelisk)
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SlopeQuotedifference
Green area
Underground parking
Underground cavities

The Section 2 Table 3) defines the geometric and spatial characteristafsthe open space in the BE
identifyingtype and peculiarities dirontier that encloseit and the elementgresent into it.Regarding the

frontier: four parametersare identifiedto define the built fronts, i.ethe number ofContinuous Built Fronts
(CBF), Interferent Structural UnitS\§), Structural Aggregates (SA@ndthe presence of special buildings
other parameters are introducedtcharacterize differentypes offronts, such as town walls, porticoes,
water and green areawo further parameters are introduced to include other features of the spacehke.

presence oficcess and quote differencesll the parameters imable3 for the frontier are defined as follow.

Frontier:

1 SA (Structural AggregatedBy structural aggregate we mean a not necessarily homogeneous set of
buildings (structural units), placed in substantial contigyitglian technical commission for seismic
micro-zoning 2014)

1 CBF (Continuous Built Frongjront between 2 access; to consider 2 different CBF in case of deviation
from straightness about 90° (£15°)

1 SU(Interferent Structural Unit):Similarly to whai(ltalian technical commission for seismic micro
zoning 2014ylefines for Interfering Structural Agegate, the Interfering Structural Unit (YSize is
defined in the research. Herein a Structural Unit is considered interfering when its maximum height
(H) is greater than the distance (d) between the base of the aggregate at the measuring point of H
andthe perimeter of the ASA structural unit in the frontier of AS (d=0) is always interfering, unless
an insurmountable respect zone is defined within the surrounding area and it verifies the above
condition (H > d).

aggregato non interferente

aggregato interferente
con l'infrastruttura

con linfrastruttura

unita strutturale
isolata interferente
con linfrastruttura

b L i
e ,ﬁ‘
\\\""-\_ i e
| infrastruttura di connessione g L
..‘ % _,/j :

Figue 1 Strudural AggregatesAggregati strutturalj AS)and Interferent Structural Un{unita strutturali interferentj USI)Italian
technical commission for seismic miezoning 2014)
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Accessintersection between path and open space. It can be covered (strut, vault or slab passage,
etc) or uncovered
Special building By special building we mean all thdagldings that stand out from the built context
and constitute the emerging elements of urban qualification. In this research, the te®pecial
.dZAf RAY 3¢ A& A y'paBilariihgularKd@ untoeyiod Sjualitythat & more
adherent to tre meaning required in identifying emergencies and monuméniaffei 2011) It is
jdZA 0 S RAFFSNBY (i TFtheRrathedhpsldBlQoithefuicton preseahifisiReiofties
building.Examples are buildingshurches, convents, theaters, hospitals, etc. The buildings that have
been designed by the architect are included in the special buindings because they are in contrast
with the rest of the residential construction, which was for the most part directlyt byilthe user
without any plans until the end of the eighteenth centuand have a significative evolution process
diversified from theordinary buildinggMaffei 2011)
Town walls:Historic line of walls that encircled a tovamd normally dates back to the Roman or
Middle Ages
Porticoes:a covered walkway, in the form of vault supported by columns or pillars, at the ground
floor of a building
Water: In this parameter we specify if one or more frontier of AS has a hydrographic element (lake,
aSlIzI 20Slys>s NRARDBSNXO
High difference / containnent wall: presence of views, overhangs, cliffs and difference in altitude in
general between AS and a generic lower altitude / presence of walls against the ground for containing
parts of cities at a higher altitude than the; ;AS
Green areaPresence of p&s, gardens, orchards etc. as frontier of the AS.

Content:

=A =4 =4 =4

Special buildingseedspecial building (frontier);

Canopy:Man made covering

Fontaine: Artificial water source with one or more jets intended to regulate the outflow of water
from the source or from the aqueduct outdogrs

Monuments (obelisk):sculpture, or decorative architecture, which is placed in public areas to
celebrate illustrious people or in memory of glorious events

Slope / High differenceGeneric difference in altitude asgle, terraced steps, hole, etc

Green areaPresence of flower beds, planters, plantings; etc

Underground parkingman made underground space for vehigles

Underground cavitiesnatural ormanmade underground spadge. quarry)

Table4: Section3 of the preliminary survey form documenting of constructive characteristics.

SECTIOBt CONSTRUCTIVE CHARACTERISTICS
parameters

frontier Homogeneity of built environment age Yes
No
Homogeneity otonstructive techniques Yes
No
content Pavement materials and finishing Slick
Compact
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Disjointed
Other:X X X X X X

Urban furniture/obstacles

Benches

Bumps

Poles

Flowerpot

Railings

Bike Rack

Other: X X X X X X

Thethird section Tabled) expresses the main construction characteristic of the frontier and content of the
public space in term of their effect on the safety. A ctatien between change in construction technique
and vulnerability could be established as describe inte Q! YA O2 | ViR [/ dzZNNX HAamy 0

Frontier:

T

T

Homogeneity of built environment ge: specify if the SUi facing the AS were built in the same

historical period

Homogeneity of constructive techniquespecify if the buildings facing the AS were built with the

same construction techniques.

Content:

1 Pavement materials anfinishing: Characteristics of materials used for AS flooring, specifying if they

1

are slick, compact, disjointed, etc

Urban furniture/obstaclesPresence of diffuse obstacles in the AS that can interfere with the escape
of people in an emergency. Examptesild be benches, bumps, poles, flowerpot, railings, bike rack,

etc.

Table5: Sectiord of the preliminary survey form reporting the characteristics of use.

SECTIOHK CHARACTERISTICS OF USE
' parameters

Daily crowding

Morning (6:0612:00)
Afternoon (12:0018:00)
Evening (18:0@4:00)
Night (24:006:00)

Crowding index XXX

Special use Concerts
Theater
Festivals
Parking

Strategic buildings
Other X X X X X @&

Accessible to

Vehicle
Pedestrian
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Bike

Other:X X X X X X
Vulnerable users Tourists, aged people, children
Sensitive targets to terroristic attack Srategic buildings
Significative people
Otherr X X X X X X &

The fourth sectionfableb), related to the Characteristics of Use, regards users of the public space, describing
the daily crowding, the vehicular and pedestriaccessibility and the type of users in term of vulnerability
and risk.

1 Daily crowdingPeople distribution in a day (Morning (6:2@:00); Afternoon (12:00.8:00); Evening
(18:0024:00); Night (24:0®:00)) depending on activitig®sted in AS and by thading buildingsn
AS

1 Crowding indexRatio between the maximum number of people in the AS and the ar¢iaeoAS
itself cleared of obstacldpp/m?;

1 Special usePossibility of special uses of the AS, also following the expansion with dehors afrfronti
buildings

9 Accessible toDefine the categories of vehicles or people who can access the AS
1 Vulnerable usersPresence of vulnerable users due to age, political, economig, etc
1 Sensitive targets to terroristic attackPresence of strategiauildings and sensitive people who may
be subject to terrorist attack.
Table6: Sectiorb of the preliminary survey form describing the environmental characteristics.
ENVIRONMENTAL (parameters) (subparameters)
CHARACTERISTI

Climate classification [DPR 412/1993]

TmOoOoO®@>

Road network
Infrastructural network Primary urbanization
Uncovered pipes
High tension wire

Underground cavities Yes
No

Hazard assessment Earthquake
Tsunami

Mass Movement (dry)
Volcanic activity
Storm/tornado
Extreme temperature
Flood
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Landslide

Wildfire

Chemical

Explosion/fire
Transport accident
Terrorist attack
Miscellaneous accident

The fifth sectionThe fourth sectionfable5), related to the Characteristics of Use, regards users of the public
space, describing the daily crowding, the vehicular and pedesidaessibility and the type of users in term
of vulnerability and risk.

9 Daily crowdingPeople distribution in a day (Morning (6:2@:00); Afternoon (12:0Q.8:00); Evening
(18:0624:00); Night (24:06:00)) depending on activitid®sted in AS and by thading buildingsn
AS

1 Crowding indexRatio between the maximum number of people in the AS and the ar¢iaeoAS
itself cleared of obstacldpp/m?;

1 Special usePossibility of special uses of the AS, also following the expansion with dehors afrfronti

buildings

Accessible toDefine the categories of vehicles or people who can access the AS

Vulnerable usersPresence of vulnerable users due to age, political, economigc, etc

Sensitive targets to terroristic attackPresence of strategtouildings and sensitive people who may

be subject to terrorist attack.

= =4 =

Table6) concerns the issues related to the context of the open space in the BE, considering the climatic zone,
the type of infrastructures and the possible interactions of the disasters.

1 Climate clasification: identification of the climatic zone by DPR 412/1993

1 Road network:specify if the AS in the confluence of a particular road netyvork

1 Infrastructural network: presence of infrastructure that cane interfere with BE during hazard, as
primary urbarization, uncovered pipes, high tension wire,;etc

Underground cavities:seeCharacteristicef Geometryand SpaceContent;

Hazard assessmentisk assessment according to the national classification for each type of disaster
(i.e. Seismicclassification of the Italian territorfor earthquakesAlert levelsfor volcanoes activity;

L { t wyd@dicHazardfor floodsand Hydrogeological Asset Plafts landslide and Tsunami risk
according tdtalian National Institute oGeophysics and Volcanoldgy

=a =

Pag.14| 129



BE S’ECURe
(make) Built Environment Safer in Slow and Emergency Conditions through behavioUral assessed/designed Resilient solutions

Grant number: 2017LR75XK

2.2 Validation processof the preliminary survey form for Arealopen spacein the BE

In this sectionthe preliminary survey form is applied tagat case studigchoosingAreal Soaces (AS) as
different as possible iterm of geographic location, type of urban fabric, extension, and settlementHize
selected A@re: Piazza/ittorio Emanuelédlin CaldaroldMC),Piazza Vittorio Emanuelelifatera (MT) Piazza
dei Priori inNarni (TR)Piazza della Liberta @stuni (BRPiazza Vittorio Emanuele lIRieti (RI)Piazza San
Francesco isan Gemini {), Piazza del Popolo Ban Giovanni in Persiceto (BO), &malzza Re Manfredi in
Trani (BAJsee§ 10). For each one, the researcimit reported significant comments to suggest modifications
in the parameters whose results were analyzedTable7. The proposed modificationallowto upgrade the
preliminary form to the definitive onegpresentedn section82.5

TheTable7 records anccomparesthe whole comments and suggestions thags highlighted applying the
form to the mentionedcase stuées As it shown:

A

A

Section 1d a I A Yy : anly thaScésestudyof Ostuni indicates an uncertainty abaiie category

Secton2d / KIF NI OGSNAai(GAOa é2F DS2YSGNER yR { LI OS
f Frontier. better define the parameter & { G NHzO G dzNJ f I 33 NSvT260SS € =
differencécontainment walg;
f Content 6 SGGSN) RSTFAYS (K
parameter;l RR & NOKI S2f 2 3A
surface, perimeteetc) of the AS

LI NJ Y SHGRSRNJ  &o5{ & KepiBEekelj dz2

S
O bl spétd té Bpokt dimedsiorLdatidi.er S G S N

Section33 / 2y a4 4 NKAONIA @ESNA a G A O&¢
f Fronterty I RR I NB¢g (G2 AyOfdzZRS a! NDlFy TFdz2NYVAGdzZNB« z
 Contenty NB2NHFIYAI S GKS a4t @dSYSy il infrodichotRferdna | y R
sub-parameter for materiglfinishing and lying of the pavement

Section 44 K I NI O G S NX thdiobserdatiodstin tHisBsestion show that is necessaagdtba row

G2 ARSYyGATE GKS a{GNIGSING20NEAtyRA YBI AIK S VAR Odi{A R ¥k
0 S NNE NR ddibatier défiteline Sutparameter add a row toclarify the uses of public buildings

along the frontier add a sud.J- NI YSGSNJ F2NJ a St SO0 NN ONBYCR@2S1 SONE NPAS
AYRSEZ LJ NI YSiSN®

Section5 A 9 Y PBANRY YSy (I titis sdgesledid Sddihspois MO meport also seismic,
hydrogeological, flood, volcanic risk classification NS Rdzy Rl y O& 2F (KS & dzy RS NE
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Table7: Comments and suggestion sections of the validation form

SECTION . SECTION 2

MAIN
TYPB

CALDAROL/

Emanuele I

CHARACDOF

GEOMETRY ANL CHARA®ERISTICS OF USE

SPACE

SECTION 3
CONSTBCTIVE

Piazza Vittorio The example confirsithe correctness of the form: all the aspects characterizing Vittorio Emanuele 1l squ
Caldarolavere already considered.

SECTION 4 SECTION 5
CHARAGERISTIC ENVIR
CHARACT

MATERA

Piazza Vittorio x
Emanuele

Frontier:

- Question: should
panoramic balcony
andstairsbe included
in Quote difference?

Content:

- Suggestionarow
should be added to
includedehors
(temporary
expansions of shops
on the squarg

- Quote differences
Shouldstairshe
included here?

Frontier:

- Suggestion: a row
should be added to
includeUrban
furniture/obstaclein the
frontier. The presence
of panoramic balcony
stairsand barriers for
vehiclesdetermine the
presence of special
urbanfurniture also
along the frontiergsee
alsoTrani).

Content:

- Suggestion: a row
should be added to
includeArchaeological
sitesin the frontier.

- Suggestion: arow X
should be added to
Ay Of dzRS aa
tourism.

- Suggestion: a row
should be added to
indicate theuses
related to the public
buildingsthat are
along the frontier

- Suggestion: aow
should be added to
Ay Ofetr @
scooters in
Accessible to

NARNI

Piazza dei X

Priori

Frontier:

- Suggestion: in the
parameterStructural
aggregatesshould be
indicated if there are
any isolated blocks;
- Suggestion: the
parameter access
should beclearer.
Content:

- Suggestion: some
slots should be addec
to report the surface
of the AS (m2), the
perimeter (m), the
length of CBF, the
access widi;

- Suggestion:dr the
parameterSpecial
buildingdifferent
type of structure
could be better

Frontier:

- Note: the parameter
Homogeneity of built
environment agend
Homogeneity of
constructive techniques
seemstoo general to
describe the Fstorical
evolution of the AS
Content:

- Suggestionfor
Pavement materials anc
finishing we should
enter just the objective
data of the type of
flooring (materials and
laying i.e. cobblestones,
slabs ...) and consider a
separate study on the
effects of the material,
without listing them
directly on the form

- Suggestion: the

G/ NP gRAY 3
parameter seams not
effective, it is
suggested to remove.

- Suggestion:
some rows
should be
added to
include seismic,
hydrogeological,
flood, volcanic
risk
classification
(not only
climaticone);

- Note: the
parameter
Underground
cavitiesis both
in Environm.
Charact and
Charact. Of
geometry and
space

Pag.16| 129



BE S’ECURe

(make) Built Environment Safer in Slow and Emergency Conditions through behavioUral assessed/designed Resilient solutions

OSTUNI

Piazza della
Liberta

GComplex
example
should it be
considered
compositeor
triangle
type?

describedn term of
dimension.

Frontier:

- Question: should
stairsbe included in
Quote differences

Content:

- Suggestion: a row
should be added to
includedehors
(temporary
expansions of shops
on the square);

- Quote differences
Shouldstairsbe
included here?

(see also San Gemini)

Frontier:

- Suggestion: a row
should be added to
includeUrban
furniture/obstaclein the
frontier. The presence
of panoramic balcony,
stairs and barriers for
vehicles determine the
presence of special
urban furniture also
along the frontiers (see
also Trani).

Content:

- Suggestion: a row
should be added to
includedifference in
materials

Grant number: 2017LR75XK

- Suggestion: arow X
should be added to
Ay Of dzRS aa
tourism.

- Suggesbn: a row
should be added to
indicate theuses
related to the public
buildingsthat are
along the frontier

- Suggestion: a row
should be added to
AyOf dZRS 48
4022 0SNAE
Accessible to

RIETI

Piazza Vittorio Note: Piazza Frontier:

Emanuele 11

Vittorio
Emanuele Il
is included in
a system of
three
squares.

- Suggestion: a row
should be added to
defineboundaries of
the case studyin
order to focus the
study on a single
square;

- Suggestionan
integration in the
definition of
Continuous Built
Frontshould be
given The current
definition does not
consider the case in

which there is a slight

offset of two
adjoining facades,
which could be
consideredor notas
additional CBF.
Content:

- Suggestion: a row
should be added to
includedehorsand
temporary
expansions of shops
on the square.

Frontier:
X

Content:
X

X X
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SAN GEMIN

Piazza San X Frontier:

Francesco X
Content:

- Suggestion: a row
should be added to
includemore options
for High Difference
In SanGemini we
have stairs and the
whole square uphill.

Frontier:

X

Content:

- Suggestion:dr
Pavement materials and
finishingwe should
enter just the objective
data of the type of
flooring (materials and
laying i.e. cobblestones,
slabs ...) and consider a
separate studyn the
effects of the material,
without listing them
directly on the form. In
this way the correlation
between material and
effect on the evacuation
can be updated with the
development of the
state of the art on the
subject.

- Suggestionmore X
importanceshould

give tothe Srategic
buildingrow.

It is proposed tdoring

it from sub

parameter to

parameter, replacing

it with the Sensitive
target row.

SANG.INP

Piazza del
Popolo
X X

Content:

- Note: The type of
flooring is not easily
identifiable among
those proposed.

The main square of San Giovanni in Persiceto is an example confirming the correctness of the data she
the aspects characterizing Vittorio Emanuele |l square were already considered.

X X

TRANI
Piazza Re X Frontier:
Manfredi - Question: should

trench and balcony of
the seafrontbe
included inQuote
difference®

Content:

- Suggestion: a row
should be added to
includedehors
(temporary
expansions of shops
on the square);

- Quote differences
Shouldstairsbe
included here?

Frontier:

- Suggestion: a row
should be added to
includeUrban
furniture/obstaclein the
frontier. The presence
of the balcony on the
seafront determine the
presence of special
urban furniture also
along the frontiergsee
alsoMatera).

Content:

- Suggestion: a row
should be added to
includedifference in
materials;

- Suggestion: a row
should be added to
includethe presence of
barriers for vehicles
dividing streets and
square or two adjacent
squares

- Suggestion: arow X
should be added to
Ay Ot dZRS 6 &
tourism.

- Suggestion: a row
shouldbe added to
indicate theuses
related to the public
buildingsthat are
along the frontier;

- Suggestion: a row
should be added to
Ay Of dzRS a§
80220 S8NK¢
Accessible to
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2.3 Qitical analysis othe comments and suggestions

The critical analysis of the commeifssimmarize irmable7; see als@ 10)Table7: Comments and suggestion

on sections of the validation formvas carried out classifying the suggestions among those in which it was
proposed to add, remove and modify paramet€Fable8). Focusing on the main goal to collect and describe
the relevant characteristics of open space in the Sd@&rted BE, some suggestions show the need to
introduce otherfactors not currently comprised.

In Section 1 is included new sabction to record dimension data. In Section 2,intheZ® O G A 2y &/ 2y i
N3 FRRSR a5SK2NBR¢ |yR a! NOKS2t23A0Ft aAxidSagé LI N
likewise otherelementsl £t NS Ré& Ay Of dZRSR O0APSd dazydzYSyiliés acC2
adz3aSadAazy (G2 IRR a! NDIHASOdNFE Y @Bk £ ANBKH RS SED SA W yii
was accepted, since this circumstance occurred in the cagbkest of Matera, Ostuni, and Trani. Lastly, in
{SOGA2Y nX GKS FTRRAGAZ2Y 2F a{0GNIGS3IAO oO6dzAf RAYyI&é
current report of ltaliarDepartment of Civil Protectioh & { A 3K é¢ A a | RRduistinielest OK | NJ
0KS a{LISOAlItf o0dAftRAYy3Iaé YSYiGA2yBRNAYSISMMIAZYauDO
gAGK2dzii GKS y20 NBtSOlFylG alLISOAFAOFGAZY 2F aSt SOGN
rejected, highlight thati KS  LJF N} YSGSNJ a{ GNI GS3AO0 o6dzAf RAy3A¢ | yR
SELISRAGAZ2dza lylLfedarad a2NB20SNE Ay {SOGA2y p &/ NEZ
former due to its complex estimatiofor an expeditious survegnd the latter because already present in

Section 2.

Other suggestions show the necessity to modify certdémentsand, in a few cases, clarify their definition

too. In Section 2, inthest SOGA2Y ACNRBYGASNE I GKS NB YW GAS N (6 viids i
RAFFSNEBYy OS¢ Aa SaasSydaqAilrfs GKSNBF2NB (KAa GKAa FI O
jdz2GS RAFFSNBYOSeéd ! faz2x GKS LI NI YS sgedfiedingraddsbmd G dzNJ
subparameters. In Sgion 3, in the su SO A2y GCNRBYUGASNEZ G(GKS O2YYSy
O2y OSNYyAy3a (GKS 2LIRNIdzyAie G2 AYLNRGS GKS atl @SYS
different part to define separately materials, lying, and finishing. Moeepin Section 4, the recorded data

AY a{SyardAgdS GFrNHSG (G2 GSNNBNRAGAO dparanktd,jnstead K 2 4 &
G+xdzf yYSNI 0fS dzaSNAREé 200dzZNNBR Ay SIFOK OFaSed ¢KAa RA
elemeni ® ! RSTAYAGA2Y F2N a{SyaaidardS (I NBSpadmeleds Ay i N
¢ derived from the principles determined by W@&/00 2015 Y a1 A 3K LINRPFAE S LIS2 LJ S¢
FYR a¢2dzNRada 2 NindilhtBedaRer thefvuliefatieisess noicghténtlgRresent. Lastly, in

{ SOGA2Y p GUKS &adzZa3asSadaazy G2 Of I NAFe GKS Nwxal Ofl
classifications for seismic, hydrogeological, flood, volcanic risk is accaptethe associated definition
expanded.
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Table8: Summary of thaccepted and rejected suggestion on each parameter updated in the definitive survey form.

Parameter and suggestion
SECTION 1

Accepted Rejected|

Added spots to record
dimension data

SECTION 2
Frontier: Structural Aggregates clarify \% {SLI N¥ 4GSR 41 3:
arazfl G0SRE
Access clarify \Y; L y RA OfehicHds 4
OPedestriag = | YR
oControlled /with obstacles
Quotedifference/ clarify V { SLI NI 4§ SR adzLk

containment wall

GR26Y 61 NRE

Content: Slope / quotedifference clarify \Y; { SLI NI 4 SR & dzLy
GR26Y 61 NRE
Dehors add \% Added
Archaeological sites add \ Added
Underground cavities remove Vv Kept in Section 2 and remove:
in Section 5
Report dimension data add Vv Added and roved in Section 1

SECTION 3

Frontier: Urban furniture/obstacle add V

Added and specified

Content: Pavement materials clarify

<

Separated materials, lying, an
finishing

SECTION 4

Strategic buildings add V Added parameter and
definition

Sight add V Added parameter and
definition

Sensitive target clarify \Y Modified and add an updated
definition

Publicbuildings use add V G fategico dzA f &l y 3 €
@ ighté compensate this
parameter for expeditious
analysis

Electric scooter add V Introduced asi §ooterg in

dAccessibldl 2 &

SECTION 5

Hazard assessment clarify V Add specification of the class
according to related national
risk classificatios

Crowd index remove V Removed

Underground cavities remove V Removed
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2.4 The definitive survey form foAS
After the critical analysis of comment and suggestitie expeditious survey form for opespacesvas
changed as follonadding new definition for new parameters.

SECTION 1:

In the definitive form, area of AS together withmax and min of built front (m) in AS are introducéde
first part of the form ends with a scheme of the open space wWithmain dimension and accesses location
reported.

1 Area (n?): For the calculation of the area, the perimeter to be considered is formed by all CBF and a
straight line in correspondence of every different couple of CBF separated by an access.

1 H max built font (m): Maximum height of built front considering only the fagades af SU

1 H min built front (m):Minimum height of built front considering only the facades of. SU

SECTION 2:
Frontier:

1 SA (Structural AggregatedBy structural aggregate we mean a not necessarily homogeneous set of
buildings (structural units), placed in substantial contigyitglian technical commission for seismic
micro-zoning 2014)In the definitive form we distinguish between Aggregated if SU>1, and Isolated
if SA=SI31. The latter is frequent for special building (church, tower, etc).

1 CBF (Continuous Built Frongront between 2 access; to consider 2 different CBF the deviation from
straightness has to be about 90° (+45°). Furthermore, in case in which there is a slight offset of two
adjoining facades, which could be considered astamdil CBF, an integration in the definition is
proposed. If an offset between 2 fronts is less tH&h0 of the total front length orl.50meters, the
wall between the offsetting should not be considered as an additional CBF.

9 Accessintersection betweerpath and open space. It can be covered (strut, vault or slab passage,
etc) or uncoveredThey can be vehicular, pedestrian, controlled /with obstacles.

1 Quote difference:presence of views, overhangs, cliffs and difference in altitude in general between
ASand a generic lower altitude. The sphrameter specify if the difference is upward or downward.

Content:

1 Dehors:Temporary expansions of activities in the AS frontier inside the AS. They could be laterally
opened or totally closed.

1 Quote difference: Generic difference in altitude as slope, terraced steps, hole, etc. The sub
parameter specify if the difference is upward or downward.

1 Archaeological sitesPresence of ruins of historical value in AS, at a quote that can differ from the
AS main one.

SECTION 3:
Frontier:

I Urban furniture/obstacles:Presence of obstacles in the frontier of AS that can interfere with the
escape of people in an emergency. Examples could be benches, bumps, poles, flowerpot, railings,
bike rack, etc.
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Content:

1 Pavement materialsMaterial used for AS flooring, specifying if it is marble, travertine, etc.

1 Pavement lying:Type of lying used for AS flooring, specifying if it is in big slabs, small tiles,
cobblestones, etc.

1 Pavement finishing:Characteristics of materials used for AS flooring, specifying if they are slick,
compact, disjointed, etc.

SECTION 4:

1 Strategic buildings:definition as reported in D.G.R. n. 1384/2003 abdcreto del Capo del
Dipartimento di Protezione Civile 3685 of 21/10/2003.

f Sightr {AIKGA INBE FGONXrOGA2y aeaidiSya RSTwayeeR | & \
O2yGSYLX I G6Sa @GAaArAdGAy3a 2NJ I OlGdzrtte& @AariaqQ o[ SA
or elements thatgenerate tourism, independently to the construction or symbolic features (special
buildings for geometric characters and strategic buildings for uses characters).

9 Sensitive targetsfocus on the definition at the basis of Terrorism Risk evaluation addBowoo,

i K 8entéal principle of quantitative terrorism risk modelling is that terrorists seek to maximize loss,
subject to counteterrorism security constrainigWoo 2015from which derives the several metrics
useful for the quantification: the casualty toll, destruction of property, economic loss, and damage
to iconic symbols. Focus on the BE, Sensitive targets should be considered as the elements (both
constructions andisers) of urban area that support the maximization of effect in term of symbolic
effect or loss. For these reasons three types of-clalsses are chosen highlighting the differences
between human and built environment values:

o High profile people here, the option expresses the high relevance of symbolic effect on
human character for the presenagin AS or L§ of private buildings directly related to
people politically or religiously exposed (e.g. dwellirfgédo 2015)

0 Symbolic urban elementsthe gotion expresses the relevance of symbolic effect on BE for
the presence in AS or L& of representative urban elements in a political, religious and/or
cultural point of view; here, strategic buildings or cultural representative buildings (e.g.
Sights omonuments) should be considered;

0 Tourists or crowd of themthe option is referred to the maximization of human losses for
the presence in AS or L§ of activities or buildings that caused crowded areas.

SECTIOR:
Hazard assessment

For hazarcssessment, where possible, the form has been implemented by inserting the classification to the
specific type of risk according to Italian regulations since all the case studies are in Italy. This approach can
be implemented by choosing broader classiiima.

1 Earthquake
Zone 1; Zone 2; Zone 3; Zone 4 (decreasing risk)

The seismic classification of the Italian territory is currently set, distinguishing the following four seismic
areas: Zone 1 has high seismic intensity and it is the most dangerousvhega strong earthquakes can
occur; Zone 2 has medium seismic intensity and quite strong earthquakes can occur in the municipalities
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included in this area; Zone 3 has low seismic intensity and Municipalities classified in this area may be subject

to modestshaking; Zone 4 has very lowest seismic intensity and the chances of seismic damage in the
municipalities included in this area are reduced.

1 Tsunami
1; 2; 3; 4decreasing risk)

As evidenced by European project TSUMNESM(TSUMAPSIEAM)the Mediterranean Sedas prone to

tsunami and, in particular, some regions of Italy, such as Eastern Sicily, lonian Calabria, Taranto Gulf and
Salento. The map elaborated by a group of research coordinated by the Italian National Institute of
Geophysicand Volcanology, showed which are the most subject areas.

1 Volcanic activity
Red; Orange; Yellow; Green (decreasing risk)

In Italy, as well as at international level, emergency plans related to the active volcanoes were elaborated
detail, Vesuvius, Camplegrei, Etna, Stromboli and the island of Vulcano have been identified with "Alert
levels" that describe the state of activity of each volcano, indicating whether it is in a state of equilibrium or
imbalance.

The alert levels are identified based oretbombination of monitoring parameters and data relating to any
ongoing events. They are represented through four colegreen, yellow, orange and redvhich indicate
the possible evolution of the state of activity of the volcano towards "nationalévemt" event scenarios.

91 Flood
P1; P2; P3 (decreasing risk)

Referring to Italy case, with the aim of providing a map of the hydraulic hazard on the national territory and
elaborate national risk indicators (Par. 5.4), ISRR#\created a mosaic of theeas with hydraulic hazard
defined by the Basin Authorities, Regions and Autonomous Provfi8eRA 2015Mosaic was carried out

for the three hazard scenarios: high P3 with a return time between 20 and 50 jregpsgnt floods), average

P2 with a return time between 100 and 200 years (infrequent floods) and low P1 (low probability floods or
extreme event scenarios).

I Landslide:
AA; P1; P2; P3; P4 (decreasing risk)

Referring to Italy, in order to obtain a pictuoé the landslide hazard throughout the country, ISPRésaic

the hazardous areas of the Hydrogeological Asset Plans that are drawn up by the Basin Authorities, Regions
and Autonomous Provinc€ksSPRA 20157 hismosaic made possible to obtain a map of the landslide hazard

on a national scale which was used to produce landslide hazard and risk indicators.
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SECTION 1: MAIN TYPE

Tendingto  Elongated Tending to Trapezoidal Tending to Composite
guadrangle with parallel | triangular and and polygonal circular, ovoid and

sides funnelshaped ellipsoid

S A

e JU TN
] _1

—— | o
dimensions scheme*
Area (nf)

H max built front (m)

H min built front (m)

*draw a scheme of the open space with the m
dimension and accesses location reporf

SECTION 2: CHARACTERISTICS OF GEOMETRY AND SPACE

parameters | subparameters
frontier SA (Structural Aggregates) ' 3aANB3IFGSR 0
Isolated (SA=SU)

SU(Interferent Structural Unit)
CBF (Continuous Built Front)

Access || Vehicular
| | Pedestrian
Controlled /with obstacles
Special building || Church
|| City Hall
| | Theatre
|| School
|| Museum
hiKSNY XXXXX
Town walls
Porches
Water
Quote difference upward (i.e. stairs, ramps,
containment walls)
downward (i.e. stairs,
ramps, balconies)
Green area
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content

Special building

Canopy

Fontaine

Monuments (i.e. obelisk, statues)

Dehors

Quote difference

upward (i.e. stairs, ramps)

downward (i.e. stairs,
ramps, balconies, parapet:s

Archaeological sites

Green area

Underground park

Underground cavities

SECTION 8&0ONSTRUCTIEHARACTERISTICS

frontier

Homogeneity of built environment age

parameters

sub-parameters
Yes
No

Homogeneity of constructive techniqueg

Yes
No

Urban furniture/obstacles

Benches

Bumps

Poles

Flowerpot

Railings

Bike Rack

Traffic barriers

hidKSNY XXXXXXX>

content

Pavement materials
OADPSDd YINDESET GNI G

Pavementying
(i.e. compact, disjointed, big slabs, sma
tiles, cobblestoné& X

Pavement finishing
(i.e. smoothcoarse irregulaix)

Urban furniture/obstacles

Benches

Bumps

Poles

Flowerpot

Railings

Bike Rack

Traffic barriers
Other: X X X X X X X X
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parameters
Daily crowding

sub-parameters
Morning
Afternoon
Evening

Night

Special use of open space

Concerts

Theater

Festivals

Parking
Other: X X X X X X X X

Accessible to

Vehicle

Pedestrian

Bike

Sooter
Other: X X X X X X X X

Strategic buildings

City Hall and administrativedgs
Operational headquarters for
emergency management

Law enforcement offices
Healthcare facilities

hi KSNY XXXXXXX?

Sights

Overall Areal o Linear Space
Church

City Hall

Theatre

Museum

hGKSNY XXXXXXX>

Sensitive targets

High profile people
Symbolic buildings
Tourists or crowd of them

SECTION &ENVIRONMENTAL CHARACTERISTICS

parameters
Climate classification [DPR 412/1993]

sub-parameters

A
B
C
D
E
F

Infrastructural network

Primary urbanization
Uncovered pipes

High tension wire
Other:X X X X X X X X
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Hazard assessment

Earthquake

Tsunami

Mass Movement (dry)
Volcanic activity
Storm/tornado
Extreme temperature
Flood

Landslide

Wildfire

Chemical
Explosion/fire
Transport accident
Terrorist attack
Miscellaneous accident
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3. Results

The definitive survey form has been applied to the selected eight case of ASs. Firstly, the filled forms are
reported, thena descriptive analysis is elaborated.

3.1 Survey form of the eight case studies

Caldarola PiazzaVittorio Emanuele Il

SECTION 1: NMTYPE
Tendingto Elongated Tending to Trapezoidal Tending to Composite

quadrangle| with parallel  triangular and | and polygonal circular, ovoid
sides funnekshaped and ellipsoid

e
=N I TN 5 7
: — ﬂ/E xﬁ/ \/ ]’ﬂﬁt

H maxbuilt front (m) | 42
H min built front (m) | 12

*draw a scheme of the open space w
the main dimension and accesg
location reported

SECTION 2: CHARACTERISTICS OF GEOMETRY AND SPACE

| parameters sub-parameters n.
frontier SA(Structural Aggregates) n|[!3ANBIFGSR 65
n | Isolated (SA=SU) 1
SU(Interferent Structural Unit) n 1
CBF (Continuous Built Front) n 6
Access n | Vehicular 5
n | Pedestrian 2
Controlled /with obstacles
Special building n | Church 2
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n | City Hall 1

Theatre

School

Museum

hi KSNY XXXXX
Town walls
Porches n 2
Water

Quote difference

n | upward (containment

walls)

downward (i.e. stairs,
ramps, balconies)

Green area

content

Special building

n | Bell tower 1

Canopy

Fontaine

Monuments (i.e. obelisk, statues)

Dehors

Quote difference

upward (i.e. stairs, ramps)

downward (i.e. stairs,
ramps, balconies,

parapets)
Archaeological sites
Green area
Underground park
Underground cavities
SECTION 80NSTRUCTIVE CHARACTERISTICS
parameters subparameters
frontier Homogeneity of built environment age | n| Yes
| No
Homogeneity ofonstructive techniques | n| Yes
No
Urban furniture/obstacles Benches
Bumps
Poles
Flowerpot
Railings
Bike Rack
Traffic barriers
hGKSNY XXXXXXX
content Pavement materials Aspalth
OADPS® YI NBfS3 NI ¢ Greylamestone blocks
Pavementying Compact

(i.e. compact, disjointed, big slabs, sma
tiles, cobbleston& X 0

Cobblestone
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Pavement finishing
(i.e. smoothcoars& A NNXB 3 dzf |

Smooth
Irregular

Urban furniture/obstacles

il

Benches

Bumps

Poles

Flowerpot

Railings

Bike Rack

Traffic barriers
Other: X X X X X X X X

SECTION 4: CHARACTERISTICS OF USE

parameters
Daily crowding

sub-parameters
Morning
Afternoon
Evening

Night

Special uses of open space

Concerts
Theater
Festivals
Parking
hGKSNY XXXXXXX)D

Accessible to

Vehicle

Pedestrian

Bike

Scooter

hi KSNY XXXXXXX)

Strategic buildings

City Hall anédministrative bldgs
Operational headquarters for
emergency management

Law enforcement offices
Healthcare facilities
hGKSNY XXXXXXX)D

Sights

[ [ Is]=]

Overall Areal o Linear Space
Church

City Hall

Theatre

Museum

hiKSNY XXXXXXX)D

Sensitive targets

ST5]

High profile people
Symbolic buildings
Tourists or crowd of them
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SECTION 5: ENVIRONMENTAL CHARACTERISTICS

parameters sub-parameters
Climate classification [DPR 412/1993]

HEIN

mTmooO o>

Infrastructural network Primary urbanization
Uncovered pipes

High tension wire

hi KSNY XXXX
Earthquake Zone 2
Tsunami

Mass Movement (dry)
Volcanic activity
Storm/tornado

Extreme temperature

Flood P1
Landslide

Wildfire

Chemical

Explosion/fire

Transport accident
Terrorist attack
Miscellaneous accident

HEE

Hazard assessment

slsls] Islslsls] [ [ s
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Matera: Vittorio Emanuele square

SECTION 1: MAIN TYPE

Tendingto Elongated Tending to Trapezoidal Tending to Composite
quadrangle| with parallel  triangular and | and polygonal circular, ovoid

sides funnelshaped and ellipsoid
] _

| T
n

dimensions scheme*
Area (nf) 5000

H max built front (m) | 16
H min built front(m) |5

*draw a scheme of the open space w
the main dimension and access
location reported

SECTION 2: CHARACTERISTICS OF GEOMETRY AND SPACE

(parameters) (subparameters) N.
frontier SA(Structural Aggregates) ' 33NB3IFGSR 05
Isolated (SA=SU) 1
SU(Interferent Structural Unit) 6
CBF (Continuous Built Front) 6
Access Vehicular
Pedestrian 6
Controlled /with obstacles 6
Special building n | Church 2
n | City Hall 1
n | Theatre 1
n | School 1
n | Museum 1
Other: Bank
Town walls
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Porches n | As the access to the 1
panoramic overlook (abowv
the Sassi)

Water

Quote difference upward (i.e. stairs, ramps.
containment walls)

n | downward (i.e. stairs, 2
ramps, balconies)

Green area

content Special building

Canopy

Fontaine n 1

Monuments (i.e. obelisk, statues) n 1

Dehors n 8

Quote difference upward (i.e. stairs, ramps)

n | downward (i.estairs, 2
ramps, balconies,
parapets)

Archaeological sites n 2

Green area

Underground park

Underground cavities n

SECTION 80NSTRUCTIVE CHARACTERISTICS

parameters subparameters

frontier Homogeneity of builenvironment age Yes
n| No

Homogeneity of constructive techniqueg | Yes
n| No

Urban furniture/obstacles Benches

Bumps
n| Poles
Flowerpot
n| Railings
Bike Rack
n| Traffic barriers
hGKSNY XXXXXXX

content Pavement materials Calcareous pavement
OADPSD® YINDBEST (NI ¢
Pavementying Compact and Big slabs

(i.e. compact, disjointed, big slabs, sma
tiles, cobbleston& X 0

Pavement finishing Slick
(i.e. smoothcoars& A NNI 3 dzf |
Urbanfurniture/obstacles n| Benches
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Bumps
Poles
Flowerpot
Railings
Bike Rack
Traffic barriers

| Other: X X X X X X X X

SECTION 4: CHARACTERISTICS OF USE

~ (parameters)
Daily crowding

' (subparameters)
Morning
Afternoon
Evening
Night

B

Special uses of open space

REINE

Concerts
Theater
Festivals

Parking
hiKSNY XXXXXXX)

Accessible to

[ [ I=]

Vehicle

Pedestrian

Bike

Scooter

hii KSNY XXXXXXX)

Strategidouildings

E

City Hall and administrative bldg
Operational headquarters for
emergency management

Law enforcement offices
Healthcare facilities
hGKSNY XXXXXXX)

Sights

HESNE

Overall Areal o Linear Space
Church

City Hall

Theatre

Museum

Other: Archeological Sites,
Panoramic overlook

Sensitive targets

10 1D ‘I:

High profile people
Symbolic buildings
Tourists or crowd of them
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SECTION 5: ENVIRONMENTAL CHARACTERISTICS

Grant number: 2017LR75XK

(parameters)
Climate classification [DPR 412/1993]

' (subparameters)

| 0]

mTmoo o>

Infrastructural network

| 0]

Primary urbanization
Uncovered pipes

High tension wire

hi KSNY XXXX

Hazard assessment

EINEINNEINEIERENE

Earthquake Zone 3
Tsunami

Mass Movement (dry)
Volcanic activity
Storm/tornado

Extreme temperature
Flood

Landslide

Wildfire

Chemical
Explosion/fire
Transportaccident
Terrorist attack
Miscellaneous accident
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Narni: Priori square

SECTION 1: MAIN TYPE

Tendingto Elongated Tending to Trapezoidal Tending to Composite
quadrangle| with parallel  triangular and | and polygonal circular, ovoid

sides funnelshaped and ellipsoid

J— M A
i A N E e
_ \\ I
P {’ N
|7\ T
n

dimensions scheme*
Area (n?) 16650

H max built front (m)
H min built front (m)

*draw a scheme of the open space w
the main dimension and access
location reported

SECTION 2: CHARACTERISTICS OF GEOMETRY AND SPACE

parameters sub-parameters :
frontier SA (Structural Aggregates) n|! 3INB3IAFGISR 68
n | Isolated (SA=SU) 0
SU(Interferent Structural Unit) n 17
CBF (Continuous Built Front) n 10
Access n | Vehicular 6
n | Pedestrian 2
Controlled /with obstacles
Special building n | Church 1
n | City Hall 1
n | Theatre Z
School L
Museum L
hiKSNY XXXXX
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Town walls

Potticoes n

Water

Quote difference n | upward (i.e. stairs, ramps, 2
containment walls)

n | downward (i.e. stairs, 2

ramps, balconies)

Green area

content Special building

Canopy

Fontaine n 1

Monuments (i.e. obelisk, statues)

Dehors n

Quote difference upward (i.e. stairs, ramps)
downward (i.e. stairs,
ramps, balconies,
parapets)

Archaeological sites

Green area

Underground park

Underground cavities n

SECTION 8&ONSTRUCTIVE CHARACTERISTICS

parameters subparameters
frontier Homogeneity of built environment age Yes
No
Homogeneity of constructive techniqueg | Yes
n| No

1>

Urban furniture/obstacles Benches

Bumps

Poles

Flowerpot

Railings

Bike Rack

Traffic barriers

hGKSNY XXXXXXX)

content Pavement materials Porphyry
OADPSDd® YINDBESST (NI ¢
Pavementying Sanpietrini

(i.e. compact, disjointed, big slabs, sma
tiles, cobbleston& X 0

Pavement finishing Irregular

(i.e. smoothcoarse A NNB 3 dzf | NJ

Urban furniture/obstacles n| Benches
] Bumps
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Poles
Flowerpot
Railings
Bike Rack
Traffic barriers
Other: X X X X X X X X

SECTION 4: CHARACTERISTICS OF USE

parameters
Dailycrowding

sub-parameters
Morning
Afternoon
Evening

Night

Special uses of open space

Concerts
Theater
Festivals
Parking
hGKSNY XXXXXXX)D

Accessible to

Vehicle

Pedestrian

Bike

Scooter
Other: X X X X X X X X

Strategic buildings

City Hall and administrative bldg
Operational headquarters for
emergency management

Law enforcement offices
Healthcare facilities
hiKSNY XXXXXXX)

Sights

Overall Areal o Linear Space
Church

City Hall

Theatre

Museum

hGKSNY XXXXXXX)D

Sensitive targets

High profile people
Symbolic buildings
Tourists or crowd of them
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SECTION 5: ENVIRONMENTAL CHARACTERISTICS

parameters sub-parameters
Climate classification [DPR 412/1993]

HEIN

mTmooO o>

Infrastructural network Primary urbanization
Uncovered pipes

High tension wire
hidKSNY XXXX
Earthquake Zone 3
Tsunami

Mass Movement (dry)
Volcanic activity
Storm/tornado

Extreme temperature
Flood

Landslide

Wildfire

Chemical

Explosion/fire
Transportaccident
Terrorist attack
Miscellaneous accident

55

Hazard assessment

slsls] [ =] ST 11 1=
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Ostuni Square of Liberty and St. Oronzo square

SECTION 1: MAIN TYPE

Tendingto Elongated Tending to Trapezoidal Tending to Composite
quadrangle| with parallel  triangular and | and polygonal circular, ovoid

sides funnelshaped and ellipsoid
Il ] ? \
IAE ] T

///'ﬂ( B

l“ A\
dimensions
Area (nf) 4.500

H max built front (m) | 20
H min built front(m) | 6

*draw a scheme of the open space w| 235
the maindimension and accessq '
location reported

SECTION 2: CHARACTERISTICS OF GEOMETRY AND SPACE

~ parameters \ sub-parameters n
frontier SA (Structural Aggregates) I 3aANB3IIFGSR 08
Isolated (SA=SU) 1
SU(Interferent Structural Unit) 9
CBF (Continuous Built Front) 6
Access Vehicular 7
Pedestrian
Controlled /with obstacles 1
Special building Church 1
City Hall 1
Theatre
School
Museum
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Other:

Town walls

Porches

Water

Quote difference

n | upward (i.e. stairs, ramps 1
containment walls)

downward (i.e. stairs,
ramps, balconies)

Green area

content

Special building

Canopy

Fontaine

Monuments (i.e. obelisk, statues)

Obelisk of StOronzo

15

Dehors

15

Quote difference

upward (i.e. stairs, ramps) 1

downward (i.e. stairs,
ramps, balconies,

parapets)
Archaeological sites n 1
Green area
Underground park
Underground cavities
SECTION 80ONSTRUCTIVE CHARACTERISTICS
parameters sub-parameters
frontier Homogeneity of built environment age | | Yes
n| No
Homogeneity of constructive techniqueg | Yes
n| No
Urban furniture/obstacles Benches
Bumps
n| Poles
Flowerpot
n| Railings
Bike Rack
Traffic barriers
hi KSNY XXXXXXX)
content Pavement materials Calcarous Stone, Sanpietrini and

OADPSD YINDBEtST (NI G

Asphalt

Pavementying
(i.e. compact, disjointed, big slabs, sma
tiles, cobbleston@& X 0

Big slabs, disjointed for big slab
Small tiles, disjointed for sanpietrini
continuous for asphalt

Pavement finishing
(i.e. smoothcoars& A NN 3 dzf |

Smooth and irregular for big slab ar
sanpietrini
Coarse for asphalt
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Urbanfurniture/obstacles

EINEIN

|

Benches

Bumps

Poles

Flowerpot

Railings

Bike Rack

Traffic barriers
Other: X X X X X X X X

SECTION 4: CHARACTERISTICS OF USE

parameters
Daily crowding

sub-parameters
Morning
Afternoon
Evening

Night

Special uses of open space

IETEEIENEIEIE

Concerts
Theater
Festivals
Parking
hi KSNY XXXXXXX)

Accessible to

SR

Vehicle

Pedestrian

Bike

Scooter

hi KSNY XXXXXXX)

Strategidbuildings

City Hall and administrative bldg
Operational headquarters for
emergency management

Law enforcement offices
Healthcare facilities
hiKSNY XXXXXXX)

Sights

Overall Areal o Linear Space
Church

City Hall

Theatre

Museum

hiKSNY XXXXXXX)

Sensitive targets

High profile people
Symbolic buildings
Tourists or crowd of them
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SECTION 5: ENVIRONMENTAL CHARACTERISTICS

parameters subparameters

Climate classification [DRR2/1993] A
| | B
n| C
| |D
| |E
F
Infrastructural network Primary urbanization

Uncovered pipes

High tension wire

hi KSNY XXXX
Earthquake Zone 4
Tsunami
MassMovement (dry)
Volcanic activity
Storm/tornado

Extreme temperature
Flood

Landslide

Wildfire

Chemical

Explosion/fire
Transport accident
Terrorist attack
Miscellaneous accident

HEE

Hazard assessment

slsls] [ =] =T T 11 s
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Rieti: PiazzaVittorio Emanuele ]lin the system ofPiazzaMariano Vittori, Cesare Battistand Vittorio

Emanuele Il

SECTION 1: MAIN TYPE
Tendingto Elongated Tending to Trapezoidal Tending to Composite

quadrangle| with parallel  triangular and | and polygonal circular, ovoid
sides funnelkshaped and ellipsoid

B | \_/ Jk/
S P

H max built front (m

H min built front (m) B

*draw a scheme of the open spa
with the maindimension and
accesses location reporte

parameters n.
frontier SA (Structural Aggregates) n|! 3aNB3IFGSR 065
n | Isolated (SA=SU) 0
SU(Interferent Structural Unit) n 9
CBF (Continuous Built Front) n 9
Access n | Vehicular 6
Pedestrian L
Controlled /with obstacles
Special building Church
n | City Hall K
Theatre :
School L
Museum L
h i KS NaWwernxX 1
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Town walls

Poticoes

Water

Quote difference

upward (i.e. stairs, ramps.
containment walls)

downward (i.e. stairs, 2
ramps, balconies)

Green area

content

Special building

Canopy

Fontaine

Monuments (i.e. obelislkstatues)

Dehors

Quote difference

upward (i.e. stairs, ramps)

downward (i.e. stairs,
ramps, balconies,
parapets)

Archaeological sites

Green area

Underground park

Underground cavities

SECTION 8&ONSTRUCTIVE CHARACTERISTICS

parameters

sub-parameters

frontier Homogeneity of built environment age | | Yes
n| No
Homogeneity of constructive techniques | Yes
n| No

Urban furniture/obstacles Benches
Bumps
Poles
Flowerpot
Railings
Bike Rack
Traffic barriers
hGKSNY XXXXXXX

content Pavement materials Porphyry

OADPS P YIFENDESS (NI ¢

Pavementying slab

(i.e. compact, disjointed, big slabs, sma

tiles, cobbleston@& X 0

Pavement finishing Regular

(i.e. smoothcoars& A NNXB 3 dzt |

Urban furniture/obstacles n| Benches
Bumps
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Poles

Flowerpot

Railings

Bike Rack

Traffic barriers
Otherr X X X X X X X X

SECTION 4: CHARACTERISTICS OF USE
parameters

sub-parameters

Daily crowding

Morning
Afternoon
Evening
Night

Special uses of open space

Concerts
Theater
Festivals
Parking
hii KSNY XXXXXXX)

Accessible to

Vehicle

Pedestrian

Bike

Scooter

hiKSNY XXXXXXX)>

Strategic buildings

City Hall and administrative bldg
Operational headquarters for
emergency management

Law enforcement offices
Healthcare facilities
Other: X X X X X X X X

Sights

[ [ =] 5

Overall Areal o Linear Space
Church

City Hall

Theatre

Museum

hGKSNY XXXXXXX)D

Sensitive targets

S5 ]

High profile people
Symbolic buildings
Tourists or crowd of them
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SECTION ENVIRONMENTAL CHARACTERISTICS

parameters sub-parameters
Climate classification [DPR 412/1993]

=] [ [ ]

mTmooO o>

Infrastructural network Primary urbanization
Uncovered pipes

High tension wire

hi KSNY XXXX
Earthquake Zone 2
Tsunami

Mass Movement (dry)
Volcanic activity
Storm/tornado

Extreme temperature
Flood

Landslide

Wildfire

Chemical

Explosion/fire
Transport accident
Terrorist attack
Miscellaneous accident

HEE

Hazard assessment

slsls] [ =] s [T [ s
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San GeminiSan Francesco square

SECTION 1: MAIN TYPE

Tendingto Elongated Tending to Trapezoidal Tending to Composite
quadrangle| with parallel  triangular and | and polygonal circular, ovoid

sides funnelshaped and ellipsoid

J— M A
i A N E e
_ \\ I
P {’ N
|7\ T
n

dimensions scheme*
Area (nf) 16240

H max built front (m)
H min built front (m)

*draw a scheme of the open space w
the maindimension and access¢
location reported

parameters :
frontier SA (Structural Aggregates) n|! 3INB3IFGSR 063
n | Isolated (SA=SU) 0
SU(Interferent Structural Unit) n 12
CBF (Continuous Built Front) n 10
Access n | Vehicular 4
Pedestrian
Controlled /with obstacles
Special building n | Church 1
City Hall
Theatre
School
Museum
hiKSNY XXXXX
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Town walls n

Potticoes

Water

Quote difference n | upward (i.e. stairs, ramps, 1
containment walls)

n | downward (i.e. stairs, 3

ramps, balconies)

Green area

content Special building

Canopy

Fontaine n 1

Monuments (i.eobelisk, statues)

Dehors n

Quote difference upward (i.e. stairs, ramps)
downward (i.e. stairs,
ramps, balconies,
parapets)

Archaeological sites

Green area

Underground park

Underground cavities

SECTION 8&ONSTRUCTIVE CHARACTERISTICS

parameters subparameters
frontier Homogeneity of built environment age Yes
No
Homogeneity of constructive techniques | Yes
n| No

15

Urban furniture/obstacles Benches

Bumps

Poles

Flowerpot

Railings

Bike Rack

Traffic barriers

hGKSNY XXXXXXX)

content Pavement materials Porphyry
OADPS P YIFENDESS (NI ¢
Pavementying slab

(i.e. compact, disjointed, big slabs, sma
tiles, cobbleston@& X 0

Pavement finishing Regular
(i.e. smoothcoars& A NNXB 3 dzt |
Urban furniture/obstacles n| Benches
|| Bumps
Poles
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n

il

Grant number: 2017LR75XK
Flowerpot
Railings
Bike Rack
Traffic barriers
Other: X X X X X X X X

SECTION 4: CHARACTERISTICS OF USE
parameters
Daily crowding

sub-parameters
Morning
Afternoon
Evening

Night

Special uses of open space

Concerts
Theater
Festivals
Parking
hii KSNY XXXXXXX)

Accessible to

Vehicle

Pedestrian

Bike

Scooter

hiKSNY XXXXXXX)>

Strategic buildings

City Hall and administrative bldg
Operational headquarters for
emergency management

Law enforcement offices
Healthcare facilities
Other: X X X X X X X X

Sights

Overall Areal o Linear Space
Church

City Hall

Theatre

Museum

hGKSNY XXXXXXX)D

Sensitive targets

High profile people
Symbolic buildings
Tourists or crowd of them
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SECTION ENVIRONMENTAL CHARACTERISTICS

parameters sub-parameters
Climate classification [DPR 412/1993]

HEIN

mTmooO o>

Infrastructural network Primary urbanization
Uncovered pipes

High tension wire

hi KSNY XXXX
Earthquake Zone 2
Tsunami

Mass Movement (dry)
Volcanic activity
Storm/tornado

Extreme temperature
Flood

Landslide

Wildfire

Chemical

Explosion/fire
Transport accident
Terrorist attack
Miscellaneous accident

HEE

Hazard assessment

slsls] [ =] s [T [ s
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San Giovanni in Persiciet®iazza del Popolo

SECTION 1: MAIN TYPE

Tendingto Elongated Tending to Trapezoidal Tending to Composite
quadrangle| with parallel  triangular and | and polygonal circular, ovoid

sides funnelshaped and ellipsoid

1
TR i 1=l
— | |
a T
n

dimensions scheme*
Area (nf) 2000 n?

H max built front (m) | 20
H min built front (m) | 10

*draw a scheme of the open space w
the main dimension and access
location reported

SECTION 2: CHARACTERISTICS OF GEOMETRY AND SPACE

| parameters sub-parameters :
frontier SA (Structural Aggregates) n|! 3INB3IFIGSR 05
Isolated (SA=SU) o
SU(Interferent Structural Unit) 12
CBF (Continuous Built Front) n 5
Access n | Vehicular 4
n | Pedestrian 1
Controlled /with obstacles
Special building n | Church 1
n | City Hall K
Theatre :
School L
Museum L
n | Other: Policestation 1
Town walls
Porches n 4
Water
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Quote difference upward (i.e. stairs, ramps.
containment walls)
downward (i.e. stairs,
ramps, balconies)

Green area
content Special building
Canopy
Fontaine
Monuments (i.e. obelisk, statues)
Dehors n 2
Quote difference upward (i.e. stairs, ramps)
downward (i.e. stairs,
ramps, balconies,
parapets)

Archaeological sites
Green area
Underground park
Undergroundcavities

SECTION 8&ONSTRUCTIVE CHARACTERISTICS

parameters sub-parameters
frontier Homogeneity of built environment age Yes

n| No

Homogeneity of constructive techniqueg | Yes

n| No

Urban furniture/obstacles Benches

Bumps

Poles

Flowerpot

Railings

Bike Rack

Traffic barriers

hGKSNY XXXXXXX)

content Pavement materials Porphyryblocks
OADPSD® YINDBESST (NI ¢
Pavementying Compact

(i.e.compact, disjointed, big slabs, smal| Cobblestone
tiles, cobbleston& X 0

Pavement finishing Irregular

(i.e. smoothcoars& A NN 3 dzf |

Urban furniture/obstacles || Benches
|| Bumps
|| Poles
n| Flowerpot
] Railings
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BikeRack
Traffic barriers
Other: X X X X X X X X

SECTION 4: CHARACTERISTICS OF USE

parameters
Daily crowding

sub-parameters
Morning
Afternoon
Evening

Night

Special uses of open space

Concerts
Theater
Festivals
Parking
hi KSNY XXXXXXX)

Accessible to

Vehicle

Pedestrian

Bike

Scooter

hiKSNY XXXXXXX)>

Strategic buildings

City Hall and administrative bldg
Operational headquarters for
emergencymanagement

Law enforcement offices
Healthcare facilities

Other: Police headquarters

Sights

|| Overall Areal o Linear Space

Church

City Hall

Theatre

Museum

hGKSNY XXXXXXX)D

Sensitive targets

High profilepeople
Symbolic buildings
Tourists or crowd of them
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SECTION 5: ENVIRONMENTAL CHARACTERISTICS

parameters sub-parameters
Climate classification [DPR 412/1993]

=] [ [ ]

mTmooO o>

Infrastructural network Primary urbanization
Uncovered pipes

High tension wire

hi KSNY XXXX
Earthquake Zone 3
Tsunami

Mass Movement (dry)
Volcanic activity
Storm/tornado

Extreme temperature

Flood P1
Landslide

Wildfire

Chemical

Explosion/fire

Transport accident
Terrorist attack
Miscellaneous accident

HEE

Hazard assessment

slsls] o] Isl=] [ [ s
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Trani Duomo and Re Manfredi squares

SECTION 1: MAIN TYPE

Tendingto Elongated Tending to Trapezoidal Tending to Composite
guadrangle with parallel  triangular and | and polygonal circular, ovoid
sides funnelshaped and ellipsoid
\_/ N
_ \\ ]
] L 1=
— | |
2 I
n
dimensions scheme*
Area (nf) 11.000

H max built front (m) 59
H min built front (m)| 4

*draw a scheme of the open spa( ' S

with the main dimension an E A ;_.:1. %{’
A .:‘(.. i » _

accesses location reporte , 4 200

)..‘

SECTION 2: CHARACTERISTICS OF GEOMETRY AND SPACE

parameters | subparameters n
frontier SA (Structural Aggregates) | |! 33INBILGEGSR 63
Isolated (SA=SU) 3
SU(Interferent Structural Unit) 5
CBF (Continuous Built Front) 6
Access || Vehicular 4
|| Pedestrian 2
Controlled /with obstacles 1
Speciabuilding || Church 1

|| City Hall

|| Theatre

|| School
|| Museum
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Other: Castle;2 Courts;
Public Prosecutor's office

Town walls

Porches

Water

sea

Quote difference

upward (i.e. stairs, ramps,
containmentwalls)
downward (i.e. stairs, 1
ramps, balconies)

Green area

content

Special building

Canopy

Fontaine

Monuments (i.e. obelisk, statues)

Dehors

Quote difference

upward (i.e. stairs, ramps) 1
downward (i.e. stairs,
ramps, balconies, parapet:

Archaeological sites

Green area

Underground park

Underground cavities

SECTION 8&ONSTRUCTIVE CHARACTERISTICS

frontier

parameters
Homogeneity of builenvironment age

sub-parameters
Yes
n| No

Homogeneity of constructive techniqueg

Yes
No

Urban furniture/obstacles

Benches

Bumps

n| Poles

Flowerpot

n| Railings

Bike Rack

Traffic barriers

hid KSNY XXXXXXX)

content

Pavement materials

OAPSD® YINDESET (NI ¢

Asphalt and Calcarous Stone

Pavementying
(i.e. compact, disjointed, big slabs, sma
tiles, cobbleston& X 0

Big tiles, disjointed and slick
or continuous for asphalt

Pavement finishing
(i.e. smoothcoars& A NN 3 dzf |

Urban furniture/obstacles

| Benches
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Bumps
Poles
Flowerpot
Railings
Bike Rack
Traffic barriers
Other: X X X X X X X X

SECTION 4: CHARACTERISTICS OF USE

parameters
Daily crowding

sub-parameters
Morning
Afternoon
Evening

Night

Special uses of open space

SRl EEEEE

Concerts
Theater
Festivals
Parking
hGKSNY XXXXXXX)D

Accessible to

FEEE

Vehicle

Pedestrian

Bike

Scooter

hGKSNY XXXXXXX)D

Strategic buildings

[ ]=]

City Hall and administrative bldg
Operational headquarters for
emergency management

Law enforcement offices
Healthcare facilities
hGKSNY XXXXXXX)D

Sights

Overall Areal dinear Space
Church

City Hall

Theatre

Museum

Other: Castle

Sensitive targets

slelsls] [ | |s]

High profile people
Symbolic buildings
Tourists or crowd of them
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SECTION 5: ENVIRONMENTAL CHARACTERISTICS

parameters subparameters

Climate classification [DPR 412/1993] A
| | B
n| C
| |D
| |E
F
Infrastructural network Primary urbanization

Uncovered pipes

High tension wire

hi KSNY XXXX
Earthquake Zone 3
Tsunami 3
Mass Movement (dry)
Volcanic activity
Storm/tornado

Extreme temperature
Flood

Landslide

Wildfire

Chemical

Explosion/fire

Transport accident
Terrorist attack
Miscellaneous accident

HEE

Hazard assessment

lals] [ sl sl [ ] lsls
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3.2 Descriptive analysis of the survey forms data
The ASanalyzed ardliversifiedfor main type: two ending to quadrangléSan Gemini and San Giovanni in
Persiceto- SGIP, one dongated with parallel sideCaldarola), oneeinding to triangular and funnedhaped
(Ostunj that is a combination of two different tending to triangular squares) and four of composite type
(Rieti,Narni, Matera and Trani). A mean3¥%31 nt of space has been analyzed [min 124tbfiSanGemini;
max 12000 rhof Trani] Figure2). A sum of 48 Structural Aggregates (B#ractingwith the AS have been
considered [median 6; min 3 San Gemini, max 9 Ostéigule 3). Accesses to the A%Bave been
investigated, divided into vehiculgpedestrianand controlled ones [median 7, min 4 San Gemini, max 12
Matera] Figure3). Special buildings on the ASs are reported [median 3, min 2 Rietze&ami e Ostuni,
max 7 Matera] Figure4).

Area (n?)
12000
10000
8000
6000
4000 I I
2000
N N | H N
Q& S S \y S S ' S
NS - M Q)
& NS & PPN & o
e(’) N [¢) 9
X &
Figure2: Case studies analyzed by area.
SA (Structural Aggregates) Access

i

0
9
12

. 1
7 10
g R 1 1 8 g
4 3 6 11
3 5 ; 5 5 5 4 .
2 3 6 6 7 s
] E] 3 2 4 1 4
0 0

RIETI SAN NARNI  MATERA  OSTUNI  TRANI CALDAROLA  SGP RIETI SAN NARNI  MATERA  OSTUNI  TRANI CALDAROLA  SGP

GEMINI GEMINI

W Aggregated (SUz1) Isolated (SA=SU) m Vehicular Pedestrian  m Controlled /with obstacles

Figure3: SA (Structural Aggregates) on the leficcess types on the right.

Special building

5
4
4
3
2 2
2
1 1 11 111 1 11111 11 1 1 11 1
1
[l i me i i
0
RIETI SAN GEMINI NARNI MATERA OSTUNI TRANI CALDAROLA SGP

mChurch mCity Hall mTheatre mSchool = Museum mh i KSN) XXXXXXXX

Figure4: Special Buildings on AS
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Referred to Section 3 (Characteristic of Use), the 8 cases present a quite constant use sfaliehsSases
are used in morning, afternoon and evening, while Trani and Ostuni present a significsgiadso in the
nighttime (Figure5). The special uses of the open space are reportdeigare5, highlighting the use for
concerts in all the ASexcept for Caldarola, the use as festival for all of them, the use as theatre only for
Narni square and the use as parking for 5 of th@mepresence of Strategic Buildings represents another
significative data on A$median 1;min 0 Ostuni, max 3 San Giovanni in Persic&ligjufeb). Sightresent
a median value of 2 ithe analyzedcases [min 0 San Giovanni in Persiceto, max 5 Narni and Mdayaite
7.

- Special uses of open space

SGP E——
SGP I [S=Satowies N )
CALDAROLA o ——
CALDAROLA  — — ALOAROLA
S TRAN| e —
OSTUNI - I — e — ST — —
VTR — —— MATERA )
NARN| | —— R — NARN! e
SAN GEMIN| | —— RSN SAN GEMINI I e ———
RIET! [ el A RIETI e ———
Morning Afternoor Evening Night Concerts Theater Festivals Parking
Figureb: Charaterstic of Use of analyzed AS. Daily crowding on left and Special uses on the right.
Strategic buildings
m City Hall and administrative bldgs
Operational headquarters for emergency
management
m Law enforcement offices
Q S S N S S S &
& N ¥ <& NS & L S Other
6‘9 = @V‘ Oc’ QV’
& &
Figure6: Strategic Buildings on ASs.
Sights
B Overall Areal o Linear Space
Church
m City Hall
N N N N N Museum
S & \ X 3 N Na S
& N w® & o & P © Other
& Ay K\ > Sa
53 Sl

Figure7: Sights on ASs.
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In the last sectioEnvironmental Charateristics), are analyzed the hazard assessment oS&thantong

other parameters The 8 cases present a median valuewdrlappingof 6 type of SUODs [min 5 in Matera,
max 7 in Caldarola]. According to national classification theyaedtasesare in class 2 (Rieti, San Gemini,
Narni and Caldarola), 3 (Matera and San Giovanni in Persiceto) and 4, the lowest class (Ostuni e Trani).

Earthquake Hazard

o [ N w S
%,
4,

7
]
]
]
]
]

Figure8: Earthquake hazard of analyzed AS.
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4. Discussion and selection ofise studies

After the process ofalidation of the form, thehree most relevant case studies are selectétie values as
sum of singleparametersare reported in theFigure9 divided into sections and in the total valueFigure
10. Sectionsare considered from theecond to tte fifth one, excluding the first one in which is identified the
main type of AS according to morphological aspects and the dimensional data.

For section 2; Characteristis of Geometry and Spaaemedian value is 38,5 [min 26 for Caldarola, max 58
for Nami]. In section & ConstructiveCharacteristis¢ median value is 8.5 [min 5 for SGP, max 11 for Matera].
Section 4 is relative t€haracteristis of Use and have a median value of 15 [min 12 for Ostuni, max 20 for
Narni]. In the end, the last sectiamoncernsthe EnvironmentaCharacteristis, and present a median value

of 8 [min 7 for Matera, max 10 for Narni].

CHARACTERISTICS OF GEOMETRY AND SPACE

70

60 CONSTRUCTIVE CHARACTERISTICS
50 12
10
10
8
30 6
20 4
10 2
0
0
N Y T
& ‘}\e} § & ,\o‘\ N & & S & & O{’@ & VQ_Q o
& > @V Qvg' N N ?@
& & & &
frontier M content Mtot frontier Mcontent Mtot
CHARACTERISTICS OF USE ENVIRONMENTAL CHARACTERISTICS
25 12
20 10
8
15
6
10
4
s 2
0 0
& & & 3 \{\‘\ v\l\ Ny & (,\\ & \ﬁ V Ng
& éﬁ F ‘3\?6% & & Qvg'o ° & g, @\é‘% & & Q@o
& & s“‘\ S
W tot W tot

Figure9: Charts obum of values divided into sections of the survey form for the selé&ed

The totalvalues as sum of single parameters are reported in the final cheyuie10). An analyse with 25%
percentile has been conducted [Q1 Percentile 2585,5 Q2 median = 68, Q3 percentile 75%4f Starting
from this analysis of the valuas possible tadentify case studies on whiclve will focusa more detaied
investigation The case studies for the following phémsere beerndentifiedaccording tahe percentile data,
so values inferior to first percentile (x<Q1=65,5) and values superior to third percentile (x>@an 79
considered interesting because they represent a greater or lesser complexity within the sAmypleg these
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there are 3 cases: Narfialue 96), Matera (88) and Caldarola (68) a description of the three selected
case studies see appendix&9).

TOTAL
110
100
90
80
Q1
70 — Median
60 Q3
50
40 GEOMETRY AND SPACE
30 CONSTRUCTIVE CHARACTERI:
20 USE
10 = ENVIRONMENTAL
. I i 0l i G e
Q S S \a D S N R
& A & & N & 9 §
[ S @V‘ QV'
s‘§ Sl

Figurel0: Chartof total values of AS survey.

Some limitations are highlightable in this approach. The main question regards the limited number of case

studies selected for the validation of the survey form. Although the number is éntwuglaborate a
definitive structure of the form, that however it could be implementiedthe next stages of researcht
appears to be quite few to elaborate a significative data analysisvé&scan consider expanding the statistical
sample for futuredevelopment of this part of the research.
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5. Conclusios

An expeditious survey form to evaluaBailt Environment related to SUODs risk analiiais been carried
outinthe currentD112 based on théheoreticalassumption and the main literature collected in the previous
deliverable.

The proposed methodologyonsiderghe features of the Areal Space of Italian historical centieselopng
GKS NKGSNRF F2NJ .S Ot aairthioll i rsd@nyhaizing tBemdio syrthetit y 5 ™
parametersfor an assessment form accordinggeveral forms have already been developed in Italyl1)§2.

The analysis has been developed by steps in order to define an optimize survey form suitable with every
different constrictive peculiarities oBE, iluding avalidation process aims at verifyirtbe suitability of the
form by applying it on elgt Italian squares.

The collected data on the eight AS has been possible to select the most appropriate paraesgersling
all the aspects characterizimgch case studies arsystematize a good number of parameters to be dble
RSAONAOGS (GKS gK2f Srucohdlkugii e 2F LilFfAlIyQa 02y

The methodological approach provides an effective expeditious tool for assessing the areal space in BE;
moreover, the eight checked squares confirm tlerectnesof the proposed survey form an&tS NI LJ2 NI C
results have been led tobtain statistic considerationighlighting the three most significachse studies

(i.e. CaldarolaNarniand Materg which will be the subject of the next research activity.

6. Abbreviations

AS- Areal Spaces

BE- Built Environment

CRED Centre forResearch on the Epidemiology of Disasters
DRR¢ Disaster Risk Reduction

LS Linear Spaces

SLOD Slowonset disaster

SUOD Suddenronset disasters
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Appendix notation

Referring to8 2.1, Table2, the notations introduced are defined as follow:

T

XF2N) 2Ly aL) OSa gKAOK INBE OFdlFf23dzSR & a¢Sy
AARS&¢3 - AYRAOIGS& (oped sphck fia dirkensianTX i$ cordsidieRrd 2 F
approximatelyperpendicular to dimension Y;

YF2N) 2LISy &aL) 0Sa 6KAOK NB OIFdlf23dz28SR & a¢Sy
& A R@rdi€akes the length of a side of the open spabe dimension ¥ consideredpproximately
perpendicular to dimension X;

h:F2NJ 2LISYy &L OSa oKAOK | NS Ol Gl f-2rdi9FRMiEates a ¢ Sy
the smallest acutangleof the triangular shape;

n: for open spaces whicha@l G f 2 3dzSR I & & ¢ NI, hiflica?es tRdnudmber of R LJ2 f
regular sides of thpolygonalopen spaces.
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9. Appendix research materiabn the selectedcase studies

9.1 Narni

9.1.1 Description of case study

Narni is an Italian town in thprovince of Terni, located along Via Flaminia. It is the first Umbrian for people
coming from the south so to highlights and explains the important role that the city had over the years. It
was founded at the beginning of the first millennium with the nasfidNequinum.

In 300 BC it became a colony of the Roman Empire, as a road junction of fundamental importance for the
control of the road network between Rome and the Adriatic Sea, linking its fortunes to this role for centuries
and thus undergoing siegeaddestructions that led to the formation of the current structure.

The elongated shape of the inhabited area is instead due to the morphological arrangement of the hill on
which it is positioned (240 MAMSL), which also represents the border between zietuf and Umbrian
limestone soil. Being a borderline at a territorial, historical and geological level, together with the presence
of important connecting infrastructures, represent important elements of reflection for its enhancement.

Figurell: Narni Urban setting
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Rapparto tra area non edificata 114365 o
e area edificata 07702

-

55%
Area edificata

\
|

Area non edificata

Rapporto tra area non edificata e spazi aperti 2161 g5
293337
sicuri per la struttura urbana minima

g9

Area non edificata non
utilizzabile comea spazio
aperto sicuro

o

i Spazi aperti sicuri per la
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Rapporto tra spazi aperti sicuri primari/
secondari e spazi aperti privati

15099 _
40181 0=

Spazi aperti
sicuri pubblici

Spazi aperti
sicuri privati

e e

Figurel12: (on the left) Functional distribution of the built environment of Narni; (on tlghtirom top) Ratio of undeveloped area
and builtup area,Relationship between undeveloped area and open spaces safe for minimal urban structure, Relationship between
primary secure open spaces /secondary and private open spaces

Sistorna della mobilithe o dellaccessibilith___ S Sisterma degh spozi apert sicei_____ Strutture Urbane Strategichs ISiSli.'IIIu dii beni culturali ed economici
! |
3 | |
N ; | |
% §J y | = . |
o, |
i » ":9.. 1
2 ®

=

Figurel3: Narni Minimal Urban Structure
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9.1.2 Description of thespecific Built environment area for the SUOD risk analysis

The masonry construction of the ancient center of Narni presents constructive characteristics of extreme
variety and richness especially in the use of materials. This peculiarity accounts forghestory of the city

and the territory and reflects the stratification of the numerous interventions of reuse and transformation of
ancient construction. This is particularly clear from the observation of the ancient fabric of the Terzieri of
Fraporta ad Santa Maria, especially along the main axis of the inhabited center, and of the Terziere Mezule
in the band close to Piazza Garibaldi, the link between the two parts of the ancient city. Constructive wealth
has been matched by a good level of attentiorthe control of different situations. We refer in particular to

two issues that have always influenced Narni's "arte del costruire" and the importance of which still remains:
the seismicity of the area and the construction on a slope.

1, Piazza Cajola _
| i, N 3y

% \\\ Praiezione
) \ ribatamento
\ LY edificie
\
\ O\ e
\ \‘\ Ing:
. ribaltamenta
‘\ o edificio
W FRONTE OMOGENEQ Hedificio < Lpiazza

Prosziong
ribatamentz
edificia

2. Piazza dei Priori T \

Ingombro
ribatamentc

edificio Hedificio > Lpiazza
7 A Proiszione
/i P RN ribaaments
: : Voo T ediicio
i '\_,_..- y
[ -
AN P
'y . e/
S AW Ingavribea
N B / rbaltamento
) edificio
FRONTE DISOMOGENED Hediticia = Lplazza

1. Piazza Cajcla 2. Piazza dai Priori 3. Piazza Garibaldi AN

Figurel4: Public aereal open spaces in Narni
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9.1.3 Description of the potential SUODSs hazard and exposure of the sp&ffacea

DEMOGRAFIA

Regione Umbria TR IEDIFICI A USO RESIDENZIALE E ABITAZIONI
ProvincialCitta metropolitana Terni codice Istat 055 EDIFICI A USO RESIDENZIALE VARIAZIONE % DELLA POPOLAZIONE
- = Nutnera totale comune provincla e ANNI 2011-2018
Superficie totale kmg 197 5%
- - 4,557 51,373 193,535 comune '3-F1
Zona altimetrica Colling interna
Litoransita Comune non litoranes 5, PER TIPO MATERIALE provnza -0'5!1]
Classe del comune delle aree interne C - Cintura fegione |0.16
muratura portants calcastruzzo amata  altro materlals [acekale, |
Foanh b, Beporvin o i Camesiorn Tuniicaine: laona eoe.) B I RS | ] it 2 @
comunc| 6,58 ) 23,86 irs A
comune p— Gone O . ur 'rw DENSITA ABITATIVA
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Figurel5: Narni ISTAT Risk indicators
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Narni territory is classified as seismic area graded with 2, having a maximum PGY6 of Blarni was

repeatedly affected by earthquakasin 1899 1896 1854, 1853, 1843, 17hen itwas the epicenter of

seismicevent(INGV 2017)The most intense earthquake shownHigure2 was Imax 7/8 in MCS scale.

The 2016 Central Italy earthquake hit 138 municipalities that are divided into four regions, spanning 8,000
square kilometersUmbria region was highly affected by this earthquake that in Narni reached Int. 5/6.
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9.1.4 Aereal space descriptiog Piazza dei Priori
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Figurel6: Evolution ofthe shapeof Piazza dei Priori from 1816 to 1946.
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Figurel7: Classification dbuildings, uses and usens Piazza dei Priori.
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From forum in Roman times, in medieval times Piazza dei Priori became the Platea Mayorum, the central,
main and highest square of the city, where most of the main aisfiwities took place.
Medieval Narni was dotted with numerous stately towers, several of which, over the ancient square, had a
defensive purpose and symbolized the power of the noble families who had erected them. Indeed, the civic
tower dating from the ifst decades of X century is next to the Palazzo dei Priori. Many of these tower
buildings have been joined or incorporated into building aggregates, while maintaining their original shape
manifest as it is visible on the facade of the Town Hall. Arou®-1300, in fact, the three towers were
purchased and united to form the building that is still the town hall.

Figurel8: Plan and main fronts of Piazza dei Priori in Narni
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After fires, destructin and reconstructions, evidenced by recent findings, only in the 14th century the square
reaches its current walking level. The town hall underwent numerous renovations until it assumed its current
appearance. The facade of the Calderini palace has &sno bompletely rebuiltin 1845 the Municipal
Theater was built on a medieval pegistence, by Arch. Giovanni Santiffith Fascism and the Second World
War, Piazza dei Priori undergoes important chanfyje$936 the Cassa di Risparmio was built, on agady/
existing portion of fabric, during the war important excavations were carried out for the construction of an
anti-aircraft shelter and subsequently for the construction of the fountain's water sysédtar a period of
neglect, numerous restoratiorend recoveries of the buildings overlooking the square were carried out from
the 90s.In 1960 the Palazzo dei Priori was transformed into a shelter for the homeless, while in 1986 the
Giuseppe Manini Theater was restored and reopened.
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Concept Scenario Upo: percorsi di accesso e di fuga
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9.2  Caldarola
9.2.1 Description of the case study

Caldarola is an ltalian village located in the provincBlaterata in the Marche region. It is wéhown for
the historical significance of its architecture: in™® Sy (i dzNE
completely the urban aspect of the whole centre according to Roman architecture and urbanisnPapege

Sixtus V. That road pattern is still clearly visible and constitutes the main road network of the whole current
urban settlement. During the same century, in Caldarola, was also born Simone De Magistris, famous artist
who painted frescoes in PalazRallotta (current City Hall).

Moreover, the Municipality of Caldarola is close to the Monti Sibillini National Park and its historical centre
is located in a slope area that gives a charming landscape scenery.

Municipality of
Caldaro_la___:-

Figure23: Municipality of Caldarola and view on the Medieval Castle
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9.2.2 Description of the specific Built environment area for the SUOD risk analysis

The historic centre has a regular configuration arranged in buildings aggregates ang sagets, whose
layout follows the orography of the terrain. The medieval tissue is oriented perpendicular to contour lines,

the others in parallel instead.

Figure24: Geographical setting
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the terrain for the foundation by retaining walls.

Figure25: Transformation of urban tissue
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Figure26: Urban section

9.2.3 Description of the potential SUODSs hazard and exposure of the sp&ffarea
Its territory is classified as seismic areadga with 2, having a maximum PGA of 0.25g. Caldarola was
repeatedly affected by earthquake (e.g. in 2016, in 1997, in 1936 was the epicenter of a seismic event).

The 2016 Central Italy earthquake hit 138 municipalities that are divided intarégimns, spanning 8,000
square kilometers. The most affected region was the Marche region: widespread damage in 85 municipalities
forced the 22,6% of regional residents to abandon their homes and carry on living in a different place. The
seismic event onhte 30" of October 2016 caused the collapse of thistorical centre of Caldarola which led

it to isolation because the access road was blocked from debris. Moreover, the historical centre was closed
for two years due to security investigation on buildings
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Figure27: Areas affected by the 2016 central Italy earthquake and the case.study
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Figure28: CaldarolaSTAT Risk indicators

9.2.4 Aereal space descriptiog Piazza Vittorio Emanuele

The square is crosdeby a main road (SP 502) that gives access to the historical centre and leads to

surrounding municipalities. It has a rectangular shape and it is approximately 64 metrds/l@8gnetres

wide (2:1).
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Figure29: Network,nodes and areal space

The buildings facing the square were built between th& &Bd 16" centuries and they have different
historical significance of their own constructive elements. On the East, there is a continuous built front
composed of the currentity hall (Palazzo Pallotta), the campanile tower and the San Martino Church; the
West side, indeed, is occupied by four separated buildings part of structural aggregates instead. By

considering the dimensional features of the aereal space, the campawié is the only interfering element
due to its about 30 metres of high.
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The square is an attractive public space and includes different types of users in the social community life
0S0OIFdzasS 27 aSs o s.yadninistdtivd, Rligigud SoinmetzialStauristic, residential). Buildings
highlight in green have generally the commercial use on the ground floor and the residential on the upper. It

also hosts the weekly urban market and annual cultural events asitlistorical reenactments.
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Figure31L:

Figure32: View 1 and 2
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