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* Proiectul continua cercetarile originale realizate in cadrul tezei de doctorat intitulata
”"Seismic vulnerability assessment of historical urban centers”, fiind in concordanta cu
preocuparile ICOMOS, care incurajeaza o evaluare multidisciplinara a cladirilor istorice,
urmareste reducerea riscului seismic si, prin aceasta, protejeaza patrimoniul cultural.

e Baza acestei cercetari o reprezinta metodologiile existente de evaluare a
vulnerabilitatii, validate la nivel international, care au fost propuse de universitati
recunoscute precum Universitatea Federico Il din Napoli, Universitatea din Padova si
Universitatea din Genova pentru zona ltaliei.

» Metodologia originala utilizeaza calibrarea realizata prin analize numerice si comparatii
cu avarii din trecut, insa este 0 metodologie empirica, usor de aplicat la scare urbana,
rapida si simplificata.
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» Calibrarea metodologiei propuse prin extinderea numarului de cladiri analizate

Calibrarea metodologiei propuse prin discutii si analize cu alti cercetatori
Extinderea hartilor de risc seismic pentru zonele istorice ale orasului Timisoara

Realizarea unor harti digitale si interactive pentru orasul Timisoara, care sa permita completarea
diverselor informatii in timp real

Cresterea nivelului de informare la nivelul locuitorilor din zonele investigate

Organizarea de workshop-uri in cartierele istorice din Timisoara, atat pentru studentii Facultatii de
Arhitectura, cat si pentru locuitorii cladirilorinvestigate

Diseminarea rezultatelorin cadrul conferintelor si publicatiilor stiintifice
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oin prezent, multe echipe multidisciplinare din intreaga lume investigheaza
vulnerabilitatea la seism a cladirilor de patrimoniu. Implicarea echipei de cercetare din
Timisoara va creste vizibilitatea Romaniei pe plan international in acest domeniu.

e Subiectul proiectului este dezbatut la scara larga in reviste internationale importante cu
factor de impact si in cateva conferinte de renume international, precum SAHC,
PROHITECH, IB2MAC, ICSA, ICEFA si altele care ilustreaza importanta si actualitatea
temei.

* Proiectul rezolva dificultatea realizarii unor expertize tehnice costisitoare si care
dureaza asupra unui numar mare de cladiri, oferind informatii preliminare concludente,
cu resurse minime de timp si bani
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Extinders, numaralu, de gladini analizate
#i calibrarea metodologiel pe baza
reznltatelor,
Discutii cu cemefator, din domenin, s
calibrace  mefedalosiel.  pe baze
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revista stiintifica indexata WOS
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Extindersa bartilor, de gisg seismic pegtol,
carfierele istorice din Timisoara

Organizarea de workshop-uri cu sdenti
arhitecti

Qrganizarea de workshop-ur cu locuitort
din zongle investigate

Dizeminarea informatiilor, in cadmul noel
conferinte indexata WOE

Digcutid cu cemefaton. din domenin si
calibrare  metndologiel  pe baza
soacluzilor

Transmiterea uowi atficel stintific in
revista stiintifica indexata WOSE

Finalizarea calibrazii metodnlogied i a
hartilor interactive de gigc seismic

Orzanizarea unel infalnin cu autoritatile,
locale
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 Am purtat discutii cu prof. Eythor Thorhallsson, de la Reykjavik University si am efectuat o
deplasare in Reykjavik in perioada 28 august-2 septembrie 2022.

e Am purtat discutii cu prof. Antonio Formisano din Napoli si prof. Michele D’Amato in cadrul unei
deplasari efectuate la Universita degli Studi della Basilicata, din Matera, Italia, in perioada 8-12
noiembrie 2022.

e Am purtat discutii cu prof. arh. Caterina Carocci in cadrul unei deplasari efectuate la Universita
degli Studi di Catania, din Siracusa, Italia, in perioada 30 noiembrie - 2 decembrie 2022.

e Am sustinut un workshop de vulnerabilitate in calitate de profesor invitat in cadrul Universitatii
Politehnice din Bari, in perioada 30 mai - 2 iunie 2023, in cadrul caruia am purtat discutii de
calibrare cu prof. ing. Giuseppina Uva si conf. ing. Sergio Ruggieri.
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* Pana in prezent, am organizat o practica de vara cu studentii Facultatii de Arhitectura, practica la
care au participat 28 de studenti, care au determinat vulnerabilitatea la seism, respectiv cea
culturala pentru inca 250 de cladiri istorice din Timisoara - obiectiv raportat in luna decembrie
2022.

* In urma castigarii unei competitii de scoli de vara in parteneriat cu D.A.A.D., am organizat o a
doua practica de vara in iulie 2023, practica la care participa si studenti din Germania (finantati
de catre guvernul German), in cadrul careia se va determina vulnerabilitatea multicriteriala a
cladirilor dintr-o piateta istorica din Timisoara; mai mult, aceasta practica va presupune Si
realizarea unui workshop cu locuitorii zonei, respectiv a unui workshop cu autoritatile locale.

* Am continuat analizarea datelor obtinute, am calibrat metodologia si am inceput transpunerea
rezultatelor sub forma de articole stiintifice.
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* Am prezentat rezultatele intermediare ale cercetarii in cadrul urmatoarelor conferinte stiintifice
(cu un numarde 7 lucrari stiintifice):
« 3ECCES 2022, desfasurata la Bucuresti in luna septembrie 2022

« ANIDIS 2022, desfasurata la Torino in luna septembrie 2022, conferinta cu volum de Proceedings
indexat Scopus

« 7th World Multidisciplinary Civil Engineering - Architecture - Urban Planning Symposium,
desfasurata la Praga in luna septembrie 2022, conferinta cu volum de Proceedings indexat ISI

 Conferinta GNGTS desfasurata la Bologna in luna februarie 2023

* 9th International Conference on Computational Methods in Structural Dynamics and Earthquake
Engineering, desfasurata la Atena in luna iunie 2023, conferinta cu volum de Proceedings indexat
Scopus
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CASE STUDY OF THE SEISMIC VULNERABILITY OF A HISTORICAL BUILDING IN
TIMISOARA, ROMANIA

Eugen ONESCU ', tasmina ONESCU *, Marius MOSCARCA ', Alexandru ION’
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Introduction
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Material and Methods
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Results
For Sl Kune Palace, there wis perforssd & hybed sudneralel ity aossument, wiich incuded an .
et sl impection, as wel ah @ maeneeicel soainee antsis. The emprcd sethadoogy
that sas uwd & Samed an the mthodaogy ropoed i the padl by Benedetti and Petrni fwr 20 -

ssarinwiets, developed by Mool and Feemisno ko 15 paramoters and was --omlﬂ exiunded

by Oseicu and (‘-Qi’:!i‘"“. w0 1L wodid SO W30 At pl-artiat, urkenite and wdio- .
ORI pATen e g C::ﬁ-g 00 4 sl invesatiptan fonm with 42 parameterns.

The mechanical procedune s Dawd on the detersination of the cagety curs, compaied with the
the lhmanduhluulul!\;unll g Trermue nnhu-- The nealnewr analpds performed on Kl o
luru Palace adicatos poasole Sunding hium 20 the Intels especialy ot Uhe 50 part of the bulidieg,
i well a5 sheur poaisitle lallare at the spandrels esswcaly ot the bottos part of the buldng, o the
pround foor lugade widl

The seauls srw presented in Figure 16, sghlpghting dso 4 mest probubie damigge stite 03 for the
tons dered Turowame menaity BX EAS-SE, with o sightier lower vunessility that the one
ndiCated By the et ca methodology

APPLICATION OF HAZARD RISK METHDOLOGY ON HISTORICAL
BUILT ENVIRONMENT IN TIMISOARA

Eugen Onescu’, Lasming Onescu’’, Marius Masoarca’

"Palitehmica | Iniveraty of Timisoara
Paa Victoriel 2A, Timisoarn
eugen.cugen@student upt.ro
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ABSTRACT

The multi-hazard risk assessment of the bailt environment, especially in histordcal urban areas, represents o
common tople nowadiays, with many challenges in the management procoss,

Timivoara, which will be the European Capital of Culture in 2023, has several historical areas which presem
various volnerabilities 10 hazards, especially to carthquakes. Heritage buildings in Ant Nouvean, Barogue,
Secession architectural style present i poor stite of comservation, without recent consolidation work and also
without a specific knowledge of their expected damage state in case of an carthquake. Considering the fact
that Timbsoara is Jocated In Banat setsmic area, which is characterized by shallow carthguakes of crustal
type, the opportunity of investigating the vulnerability of the most important districts of the city is

highlighted

The paper presents a multi-disciplinary emplrical vulnenbility sssessment made on a historical ares of
Timi city, which investigated the structursd, architecturnd-artistic, urbanistic and socio-ecomomic

Discussions & Conclusions
The resadts of the study have shown teo isterest by toschalons,
The Srit one i U bweritage masoniry Suldigs in Timacers could sulfer moderete damagus in case of an
warthquake Yypicud Mo Banat seivsie sred, Withou! prasestng T rsk of lming the Swarng casacty. Howessr,
when U cultirsl valse of the bubiding is cosaidured, the vurerabiiity can sulfer o shght incremesest. and
ot ® wiwn this cutaral vdus & '.abu;\ o scccant, the moderate danage 2ate hghligas the poiskiity of Kaing
whluabie wrchtecluritanistic ety
The second conchann thal comms from tes dudy 0 thal Dhe eopiniGl sisss vulmrailly ssseissurm
. nNuenced oy the cultursl vaboe thet wis devenped Sy the wathen has lmilar resdts mith e secsasical
anblyva, (U Eng & good comrviat ion and demenitratng that the segidicl procedurw b approccate for d gquice
arvtd s D vl neradd oy dsseisiment 41 & teritenal wale
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vulnerability of the casestudy ares, in a simplified and efficient way. The assessment methodology
represents i complex, holistic methodology that was proposed by the sume authors recently, which aims 10
consider the cultural value of the berltage bulldings in the process of mubti-hazard risk management of the
built environment
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e Am scris si transmis spre evaluare alte 5 lucrari stiintifice pentru trei congrese internationale de
renume, care au fost acceptate sau suntin curs de publicare:

 8th World Multidisciplinary Civil Engineering - Architecture - Urban Planning Symposium 2023
(Praga), conferinta cu volum de Proceedings indexat ISI, 2 lucrari stiintifice

* International Conference on Structural Analysis of Historical Constructions SAHC 2023 (Kyoto),
conferinta cu volum de Proceedings indexat Scopus, 2 lucrari stiintifice

» World Conference on Earthquake Engineering 2024 (Milano), conferinta in cadrul careia sunt
invitata in calitate de Invited Speaker in cadrul sesiunii Towards a new vision of civil engineering:
Digital innovation in structural health management
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Seismic risk assessment and crisis management for historical
buildings in Timisoara

 Journal of Building Engineering, IF 7.14,
lucrarea intitulata Seismic risk assessment
and crisis management for historical buildings

Iasmina Onescu ™ "%, Eugen Onescu “, Marius Mosoarca ™"

* Politehmica University of Timisoara, P-ta Victoriei 2, 300006, Timisocra, Romania
* Research Center far Architecture and Urban Planning, Ramania
* Acaderny of Romanian Scientists, Ilfov 3, 050044, Bucharest, Ramania

in Timisoara

Engineering Failure Analysis, IF 3.63, lucrarile
intitulate  Seismic risk assessment of
Romanian masonry churches in the Banat area
through a multilevel analysis framework,
respectiv Failure mechanism of historic
churches in Gorj county for shallow seismic
action

ARTICLE INFO

ABSTRACT

Keywords:
Masoary

Historical building
Numerical analysis
Seismic vulnerability
Assessment

Historical masonry buildings represent a research topic of interest, as many European cities have
a large number of heritage buildings which must be preserved. Timisoara city, located in the
western part of Romania, has a history of various dominations, leading to a historical cluster of
the city, where masonry buildings in Seccession, Art Nouveau and Baroque architectural style can
be found. The city is also located in Banat seismic region, the second most important seismic area
of Romania, characterized by shallow earthquakes of crustal type. Many of the existing buildings
in historical districts are in a poor conservation state, so the seismic vulnerability assessment is
necessary, especially considering the fact that Timisoara will be the European Capital of Culture
in 2023,

Seismic vulnerability assessment represents a useful tool in the process of the multidiscipli-
nary vulnerability investigation of historical buildings. The assessment procedure can be ob-
tained through empirical, mechanical or hybrid methods, each one of them being appropriate for
a specific scale of the investigated area.

This paper presents the mechanical seismic vulnerability assessment of 25 case study histori-
cal masonry buildings located in Timisoara city, Romania. The assessment is made based on com-
plete survey and numerical nonlinear analysis made with Tremuri software. The results are pre-
sented for each type of the investigated buildings, also illustrating the vulnerability curves for a
specific seismic scenario, as well as the expected damage state. Moreover, there are obtained also
the fragility curves for each building type, while a comparison of results is also discussed.

The study has the aim to determine the general seismic vulnerability of each building type in
the historical districts of Timisoara, to highlight the bearing capacity of the investigated buildings
and to compare the vulnerability and fragility curves results.

1. Introduction

Heritage represents the base of each community’s identity, and it must be preserved for further generations. Heritage buildings are
exposed to several risk factors, such as earthquakes. The seismic risk represents a permanent threat for cities located in seismic areas,

13
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 Extinderea hartilor de risc seismic si cultural pe baza rezultatelor obtinute in luna iulie 2023 -
estimare finalizare luna septembrie 2023

* Fructificarea workshopurilor realizate in iunie la Bari si in iulie la Timisoara, cu cercetatori din
domeniu si publicarea rezultatelor discutiilor in cel putin alte doua articole in jurnale indexate
WOS, cuartila Q1- estimare finalizare luna septembrie 2023

* Finalizarea hartilor interactive si realizarea unei aplicatii digitale pentru facilitarea accesului la
informatia privind vulnerabilitatea cladirilor istorice din cartierul losefin, Timisoara - estimare
finalizare luna decembrie 2023

 Organizarea unei discutii cu autoritatile locale pentru facilitarea colaborarii - estimare finalizare
luna decembrie 2023
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* Va multumesc pentru atentie!

* jasmina.onescu@upt.ro
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