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TEME (TEMATICI) PENTRU CONCURS

TEMA 1: Metode moderne sustenabile de consolidare a cladirilor istorice

Continut / Principalele aspecte abordate -
Justificarea temei de cercetare:

e nevoia de interventii compatibile, reversibile, eficiente energetic si sustenabile

moderne la cladiri istorice;
Fundamentele teoretice si legislative

e Principiile interventiei asupra cladirilor istorice,

e normative nationale/internationale: ICOMOS, Norme europene (EN), Legea 422/2001
(Romania), NTC (Italia), Eurocod 8-3

Filozofiile de sustenabilitate in restaurarea structurilor portante istorice :

e Definirea sustenabilitdtii in contextul constructiilor existente;

e Analize despre durabilitate, eficienta energeticd, amprentd de carbon, economie
circulard la cladiri istorice;

e Descrierea materialelor ecologice din constructii (var hidraulic, canepd, geopolimeri,
lemn lamelar).

e Reutilizarea materialelor traditionale. Indicatori de evaluare a sustenabilitatii unei
interventii LCA (Life Cycle Assessment), costuri pe ciclul de viatd, impact cultural si
energetic;

Metode moderne de consolidare a structurilor portante istorice:

e Tehnologii clasice si sustenabile de consolidare

e Tehnologii avansate si inovatoare ce utilizeaza : Fibre de carbon (FRP), FRCM (textile
cu mortar mineral), nanomateriale, consolidari cu CLT din structuri cu lemn degradat,
consolidari cu materiale vegetabile regenerabile;

e Metode de analiza numerica liniara si neliniara;

Criteriilor de alegere a metodei potrivite de interventie:
e Analiza cost-beneficiu si sustenabilitate pe termen lung
e Principiul reversibilitatii interventiei

Bibliografie recomandata:
e Bahman Ghiassi, Gabriele Milani : Numerical modeling of masonry and historical structures,




July 2019, Edition: 1st EditionPublisher: Woodhead Publishing ISBN: 9780081024393

e Federico M. Mazzolani, Raffaele Landolfo, Beatrice Faggiano, Proceedings of 5th International
Conference on Protection of Historical Constructions (PROHITECH 2025)

e ROMANO Elvira ; NEGRO Paolo ; FORMISANO Antonio; LANDOLFO Raffaele; MENNA
Costantino; PROTA Andrea; HAJEK Petr, Assessment methodologies for the combined seismic
and energy retrofit of existing buildings, 2023-09-04, Publications Office of the European
Union, JRC131412
978-92-68-06762-8 (online) , 978-92-68-06763-5 (print)

¢ Paulo Lourenco, Angelo Gaetani: Finite Element Analysis for Building Assessment, Advanced
Use and Practical Recommendations, ISBN 9781032228396, B/W lllustrations, Published
May 24, 2022 by Routledge

e \olume conferinta SAHC “Structural Analysis of Historical Constructions” 2012,
2014,2016,2018,2021,2023

Note /Preconditii / Obs.: Candidatii sa provina din domeniul ingineriei, arhitecturii sau
urbanismului
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1 Doctorat profesional
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TEMA 2: Metode moderne sustenabile de consolidare a cladirilor

Continut / Principalele aspecte abordate -
Justificarea temei de cercetare:
e nevoia de interventii de consolidare eficiente energetic si sustenabile;
Fundamentele teoretice si legislative
e Principiile consolidarilor cladirilor din zone seismice,
Filozofii de sustenabilitate in consolidarea structurilor portante :
e Definirea sustenabilitdtii in contextul constructiilor existente;
e Analize despre durabilitate, eficienta energeticd, amprentd de carbon, economie
circulara la cladiri;
e Reutilizarea materialelor. Indicatori de evaluare a sustenabilitatii unei interventii LCA
(Life Cycle Assessment), costuri pe ciclul de viatd, impact energetic;
Metode moderne de consolidare a structurilor portante :
e Tehnologii sustenabile de consolidare cu tehnologii avansate si inovatoare cu:
Fibre de carbon (FRP), FRCM (textile cu mortar mineral), nanomateriale, CLT, materiale
vegetabile regenerabile, aluminiu;
e Metode de analiza numerica liniara si neliniara;
Criteriilor de alegere a metodei potrivite de interventie:
e Analiza cost-beneficiu si sustenabilitate pe termen lung

Bibliografie recomandata:
¢ ROMANO Elvira; NEGRO Paolo ; FORMISANO Antonio; LANDOLFO Raffaele; MENNA




Costantino; PROTA Andrea; HAJEK Petr, Assessment methodologies for the combined seismic
and energy retrofit of existing buildings, 2023-09-04, Publications Office of the European
Union, JRC131412
978-92-68-06762-8 (online) , 978-92-68-06763-5 (print)

¢ Paulo Lourenco, Angelo Gaetani: Finite Element Analysis for Building Assessment, Advanced
Use and Practical Recommendations, ISBN 9781032228396, B/W lllustrations, Published
May 24, 2022 by Routledge

e Giovanna Longobardi; Marius Mosoarca; Antonio Formisano, Behavioral Comparison of
Individual and Aggregated Structural Units in Timisoara Before and After an Integrated
Seismic-Energy Retrofit Intervention, 2025 | Book chapter, DOI: 10.1007/978-3-031-87312-
6_1

e Giovanna Longobardi; Marius Mosoarca; Aurelian Gruin; Alexandru lon; Antonio Formisano, An
Innovative, Lightweight, and Sustainable Solution for the Integrated Seismic Energy Retrofit
of Existing Masonry Structures, Sustainability, 2024-06-04 | Journal article, DOI:
10.3390/su16114791

¢ Anthimos Anastasiadis; Marius Mosoarca, Earthquake Resilient near Zero Energy Buildings:
Attributes and Perspectives, Sustainability, 2024-03-11 | Journal article, DOI:
10.3390/s5u16062317

Note /Preconditii / Obs.: Candidatii sa provina din domeniul ingineriei, arhitecturii sau
urbanismului

XDoctorat stiintific
O Doctorat profesional

cu finantare de la bugetul de stat
cu taxa sau cu finantare din alte surse decat bugetul de stat

TEMA 3: Rezilienta urbana la actiunea combinata a hazardurilor multiple

Continut / Principalele aspecte abordate -
Justificarea temei de cercetare:
e Numarul mare pierderi inregistrate de centrele urbane ca urmare a schimbarilor
climatice si a actiunii combinate a hazardurilor naturale ;
Fundamentele teoretice :
¢ Numarul semnificativ de contracte de cercetare europene realizate in ultima perioada,
constituie o baza solida de cercetare si dezvoltare pentru Romania ;
Filozofii de analiza :
e Analize cantitative si calitative, ofera informatii importante care pot reduce volumul
pierderilor si mari rezilienta oraselor la actiunea combinata a hazardurilor naturale;
Metode de analiza a rezilientei :
e Metode de analiza cu ajutorul limbajului de programare Phython;
e Metode ade analiza cu ajutorul limbajului de programare R

e Bibliografie recomandata:
e Giuseppe Brando, Giorgia Cianchino, Davide Rapone, Enrico Spacone, Samuele Biondi, A




CARTIS-based method for the rapid seismic vulnerability assessment of minor Italian
historical centres, International Journal of Disaster Risk Reduction, Volume 63, 2021, 102478,
ISSN 2212-4209, https://doi.org/10.1016/}.ijdrr.2021.102478.
https.//www.sciencedirect.com/science/article/pii/52212420921004398)

e Giulio Zuccaro & Daniela Gregorio, 2013, Time and space dependency in impact damage

evaluation of a sub-Plinian eruption at Mount Vesuvius"
https://ideas.repec.org/s/spr/nathaz.html, Natural Hazards: Journal of the International
Society for the Prevention and Mitigation of Natural Hazards , Springer;International Society
for the Prevention and Mitigation of Natural Hazards, volume 68, issue 3, pages 1399-1423,
September, DOI: 10.1007/s11069-013-0571-8.

e Giulio Zuccaro, Daniela De Gregorio, Francesca Linda Perelli, Agnese Turchi, Stefano Nardone,
Francesca Marrazzo, PLINIVS-based seismic vulnerability mapping during volcanic unrest in

Campi Flegrei: a replicable DRM model, International Journal of Disaster Risk Reduction,
Volume 137, 2026, 106088, ISSN 2212-4209, https://doi.org/10.1016/.ijdrr.2026.106088,
https.//www.sciencedirect.com/science/article/pii/S2212420926001007

e Maria Pia Boni, Anna Faiella, Veronica Gazzola, Floriana Pergalani, A multi-hazard and multi-

risk assessment methodological approach to support Civil Protection planning in wide areas,
International Journal of Disaster Risk Reduction, Volume 119, 2025, 105343, ISSN 2212-
42009, https://doi.org/10.1016/}.ijdrr.2025.105343.
https.//www.sciencedirect.com/science/article/pii/S2212420925001670

e Evaluation des risques et gestion des desastres

e Marius MOSOARCA, Mihai FOFIU, Alina Maria TENCHE CONSTANTINESCU, "Evaluation des
risques et gestion des desastres”(Ib.franceza), Ed EUROBIT, ISBNS78-630-326-260-4, 2026

e Marius MOSOARCA, Mihai FOFIU, Alina Maria TENCHE CONSTANTINESCU, "Evaluarea
riscurilor si managementul dezastrelor” Ed. Eurobit, ISBN 978-630-326-261-1, 2026

e Alina Maria TENCHE - CONSTANTINESCU, Marius MO$OARCR "Applied ecology in designing
urban green infrastructure: from theory to implementation”; Editura Eurobit, Timisoara, ISBN
978-630-326-259-8, 2026

e Marius Mosoarcd , Mihai Fofiu, Anthimos Anastasiadis, “ De la risc la sustenabilitate si
rezilienta in protectia mediului inconjurator ”, Editura Eurobit ISBN : 978-630-326-085-3,
2024

e Victor Gioncu, Federico Mazzolani, Earthquake Engineering for Structural Design, ISBN
9781138116245, Editor CRC Press, 2011

e Chieffo, Nicola; Mosoarca, Marius; Formisano, Antonio; Lourenco, Paulo B.; Milani, Gabriele,
The effect of ground motion vertical component on the seismic response of historical
masonry buildings: The case study of the Banloc Castle in Romania, Engineering Structures,
2021 | Journal article, DOl 10.1016/J.ENGSTRUCT.2021.113346, @ WOSUID:
WO0S:000712063200003
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https://doi.org/10.1016/j.ijdrr.2021.102478.
https://www.sciencedirect.com/science/article/pii/S2212420921004398)
https://ideas.repec.org/s/spr/nathaz.html,
https://doi.org/10.1016/j.ijdrr.2026.106088,
https://www.sciencedirect.com/science/article/pii/S2212420926001007
https://doi.org/10.1016/j.ijdrr.2025.105343.
https://www.sciencedirect.com/science/article/pii/S2212420925001670

TEMA 4: Metode moderne de consolidare constructiilor din siturile arheologice si a
cetatilor

Continut / Principalele aspecte abordate -
Justificarea temei de cercetare:
e nevoia de interventii compatibile, reversibile, si sustenabile moderne la cladiri istorice;
e degradarea accentuata a zidarilor din siturile arheologice si a zidurilor de cetati;
Fundamentele teoretice si legislative :
e Principiile interventiei asupra cladirilor istorice,
e normative nationale/internationale: ICOMOS, Norme europene (EN), Legea 422/2001
(Romania), NTC (Italia)
Filozofiile in restaurarea structurilor portante istorice :
e Descrierea materialelor ecologice din constructii (var hidraulic, canepd, geopolimeri,
lemn lamelar).
e Metode de evaluare a vulnerabilitatii constructiilor din siturile arheologice si a
cetatilor;
e Metode de punere in sigurantd;
Metode moderne de consolidare a structurilor portante istorice:
e Tehnologii avansate si inovatoare ce utilizeaza : Materiale compozite: FRP, FRCM
(textile cu mortar mineral) fibre de bazalt, nanomateriale, consolidari cu CLT , cinepa, in
e Metode de analiza numerica liniara si neliniara;
Criteriilor de alegere a metodei potrivite de interventie:
e Analiza cost-beneficiu
e Principiul reversibilitatii interventiei si conservdrii materialelor

Bibliografie recomandata:

¢ Bahman Ghiassi, Gabriele Milani : Numerical modeling of masonry and historical structures,
July 2019, Edition: 1st EditionPublisher: Woodhead Publishing ISBN: 9780081024393

e Federico M. Mazzolani, Raffaele Landolfo, Beatrice Faggiano, Proceedings of 5th International
Conference on Protection of Historical Constructions (PROHITECH 2025)

e ROMANO Elvira ; NEGRO Paolo ; FORMISANO Antonio; LANDOLFO Raffaele; MENNA
Costantino; PROTA Andrea; HAJEK Petr, Assessment methodologies for the combined seismic
and energy retrofit of existing buildings, 2023-09-04, Publications Office of the European
Union, JRC131412
978-92-68-06762-8 (online) , 978-92-68-06763-5 (print)

e Paulo Lourenco, Angelo Gaetani: Finite Element Analysis for Building Assessment, Advanced
Use and Practical Recommendations, ISBN 9781032228396, B/W lllustrations, Published
May 24, 2022 by Routledge

e \olume conferinta SAHC “Structural Analysis of Historical Constructions” 2012,
2014,2016,2018,2021,2023

Note /Preconditii / Obs.: Candidatii sa provina din domeniul ingineriei, arhitecturii sau
urbanismului
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TEMA 5: Rezilienta centrelor urbane la actiuni multihazard

Continut / Principalele aspecte abordate -
Justificarea temei de cercetare:

e Concentrarea populatiei si infrastructurii. Centrele urbane adapostesc o mare parte din
populatie, infrastructurd critica (spitale, retele de transport, ap3d, energie) si patrimoniu
cultural. O perturbare severd (cutremur, inundatie, val de cdldura etc.) poate afecta
simultan sute de mii sau milioane de oameni si poate produce pierderi economice
majore.

e Expunere la riscuri multiple si combinate. Orasele nu sunt expuse unui singur tip de
hazard, ci la hazarduri multiple, care pot fi succesive sau simultane: cutremure urmate
de incendii, furtuni care provoacd inundatii, valuri de caldura amplificate de efectul de
«insuld urbana de cdldurd”. Interactiunea acestor riscuri poate amplifica impactul si
poate complica rdspunsul si recuperarea.

e \Vulnerabilitatea sistemelor interconectate. Infrastructura urbana este puternic
interdependentd. Un eveniment sever poate genera efecte in lant, ceea ce face ca
analiza rezilientei la nivel de sistem si retea sa fie esentiala.

e Schimbadrile climatice si cresterea frecventei evenimentelor extreme. Cresterea
temperaturilor globale si variabilitatea climatica duc la intensificarea hazardurilor
meteorologice (furtuni, ploi torentiale, valuri de cdldurd). Adaptarea urband necesitd
strategii de rezilientd care sa tina cont de aceste evolutii si de scenarii viitoare incerte.

e Protejarea economiei si a patrimoniului cultural. Centrele urbane sunt motoare
economice si sedii ale principalelor institutii, dar si spatii cu patrimoniu istoric valoros.
Lipsa rezilientei poate duce la pierderi ireversibile atat economice, cat si culturale.

e Necesitatea unor politici de planificare si interventie integrate. Studierea rezilientei
multihazard permite dezvoltarea unor politici urbane care combind preventia,
pregdtirea, rdspunsul si recuperarea post-dezastru. Include si mdsuri de planificare
urband inteligenta (zonare, infrastructuri verzi, coridoare de evacuare), proiectare
antiseismicd, si solutii bazate pe natura.

e (onsolidarea coeziunii sociale si a capacitatii de raspuns. Rezilienta nu se referd doar
la infrastructurd, ci si la comunitate: nivelul de educatie, implicarea civicd, retelele
sociale si modul in care populatia este pregadtitd sa rdspunda in caz de crizd. Analiza
rezilientei ajutd la identificarea grupurilor vulnerabile si la crearea unor mecanisme de
sprijin social.




Fundamentele teoretice si legislative

1. Teoria rezilientei din ecologie si stiintele sistemelor.

Conceptul de rezilientd a fost introdus initial de C. S. Holling (1973) in ecologie,
descriind capacitatea unui sistem de a absorbi socuri si de a-si mentine functiile
esentiale. In urbanism, aceastd teorie a fost adaptatd pentru a analiza orasele ca
sisteme complexe socio-tehnice, caracterizate prin interdependente multiple
(infrastructurd, comunitdti, economie). Sunt studiate doua tipuri de rezilienta
Rezilienta de baza (engineering resilience) — revenirea rapidd la starea initiala dupa un
soc si rezilienta adaptivd (ecological/adaptive resilience) — capacitatea de a se adapta
si transforma, nu doar de a reveni la ,normal”.

2. Teoria sistemelor complexe si a retelelor. Teoria retelelor complexe (Barabasi,
Watts & Strogatz) explicd modul in care perturbdrile se propagd prin infrastructuri
interconectate si cum redundanta si diversitatea cresc capacitatea de absorbtie a
socurilor. Analiza multihazard foloseste modele de “cedare in cascada” (failure
cascade) pentru a evalua efectele in lant

3. Paradigma multihazard si riscul integrat, bazata pe studiile intocmite de UNDRO,
UNDRR, Sendai Framework (2015-2030), care promoveaza o abordare integratd a
riscului, ca recunosc ca:

e Orasele sunt expuse simultan la hazarduri naturale, tehnologice si antropice.

e Analiza si planificarea trebuie sd tind cont de interactiunea hazardurilor
(succesiuni de dezastre, efecte cumulative).

4. Teoriile vulnerabilitatii sociale si rezilientei comunitare, provenite din sociologie si
geografie (Blaikie, Cutter, Wisner) care sustin ca:

e impactul dezastrelor este modelat de vulnerabilitatea sociald (sardcie, acces la
informatie, infrastructura).

e rezilienta urband implica nu doar infrastructura rezistentd, ci si capacitate
comunitard de rdspuns si adaptare, coeziune sociald, educatie si participare
publica.

5. Abordarea adaptativa si teoria managementului riscului, se bazeazd pe principiul
,Build Back Better” (Sendai Framework) — care sustine ideea ca este necesar sa
reconstruim nu doar la starea anterioard, ci sa siimbundtatim orasele pentru a reduce
riscurile viitoare.

6. Concepte de sustenabilitate si dezvoltare urbana durabila. Rezilienta multihazard se
coreleaza cu "Obiectivele de Dezvoltare Durabilda (ONU)” si cu conceptul de

X,

"sustenabilitate urband”: reducerea emisiilor, integrarea infrastructurii verzi,
adaptarea la schimbari climatice. Abordarea integratd a riscului si sustenabilitatii
asigura cd masurile de rezilienta nu sunt doar tehnice, ci si economice si ecologice.

7. Indicatori si cadre de evaluare teoreticd. Organizatii precum UNDRR, "Resilient
Cities Network "— au dezvoltat filozofii bazate pe urmatorii piloni fundamentali:

e infrastructura robusta,




e economie diversificat3,

e guvernanta adaptiva,

e coeziune socialg,

¢ planificare urbana flexibila.

Bibliografie recomandata:

Walker, B. H., Holling, C. S., Carpenter, S. R., & Kinzig, A. (2004). Resilience, adaptability and
transformability in social-ecological systems. Ecology and Society, 9(2):5

Walker, B., & Salt, D. (2006). Resilient thinking. Sustaining ecosystems and people in a
changing world. 1sland Press

Vale, L.J.,, & Campanella, T.J. (2012). The Resilient City. Oxford University Press.
Amaratunga, Dilanthi. (2011). Post-disaster reconstruction of the built environment:
rebuilding for resifience. Wiley-Blackwell.

Amaratunga, Dilanthi. (2021). Multi-Hazard Early Warning and Disaster Risks. Springer. —
Meerow, S., Newell, J. P., & Stults, M. (2016). Defining urban resifience. a review. Landscape
and Urban Planning, 147, 38—49.

Chelleri, L., et al. (2012). From the “Resilient City” to urban resilience. A review essay on
understanding and integrating the resifience perspective for urban systems. Documents
d'Analisi Geografica, 2012.

Davoudi, S., et al. (2012). A systems approach to meeting the challenges of urban climate
change. International Journal of Urban Sustainable Development.

Cutter, S. L., etal. (2003). Social vulnerability to environmental hazards. Social Science
Quarterly.

Cardona, O. D. (2004). ,The need for rethinking the concepts of vulnerability and risk from a
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51). Routledge.

Cardona, O. D. (2011). Disaster Risk and Vuinerability: Notions and Measurement of Human
and Environmental Insecurity. \n Coping with Global Environmental Change, Disasters and
Security (pp. 107-121). Springer

Cardona, O. D., van Aalst, M. K,, Birkmann, J., et al. (2012). Determinants of risk: exposure and
vulnerability. in Managing the Risks of Extreme Events and Disasters to Advance Climate
Change Adaptation (IPCC Special Report) (pp. 65-108). Cambridge University Press
Rezvani, S. M. H. S., Falcéo, M. J., Komljenovic, D., & Almeida, N. M. de. (2023). A Systematic
Literature Review on Urban Resilience Enabled with Asset and Disaster Risk Management
Approaches and GIS-Based Decision Support Tools. Applied Sciences, 13(4), 2223

Urban Flood Resilience.: A comprehensive review of assessment methods, tools, and
techniques to manage disaster.

Sustainable Cities and Society, 2022. A review of urban resilience literature.

Urban Governance, 2024. Urban resilience: Multidimensional perspectives, challenges and
prospects for future research.

Urban Resilience for Risk and Adaptation Governance: Theory and Practice (2025).

Walker, B. H., Holling, C. S., Carpenter, S. R., & Kinzig, A. (2004). Resilience, adaptability and
transformability in social-ecological systems. Ecology and Society, 9(2)5.

Walker, B., & Salt, D. (2006). Resilient Thinking. Sustaining ecosystems and people in a
changing world. 1sland Press.




e Vale, L.J, & Campanella, T.J. (2012). The Resilient City. Oxford University Press.

o Amaratunga, D. (2011). Post-disaster reconstruction of the built environment: rebuilding for
resifience. Wiley-Blackwell.

e Amaratunga, D. (2021). Multi-Hazard Early Warning and Disaster Risks. Springer.

o Meerow, S., Newell, J. P., & Stults, M. (2016). Defining urban resilience: a review. Landscape
and Urban Planning, 147, 38—49.

e Chelleri, L., etal. (2012). From the “Resilient City” to urban resilience: a review essay on
understanding and integrating the resilience perspective for urban systems. Documents
d'Analisi Geografica, 2012.

e Davoudi, S., etal. (2012). A systems approach to meeting the challenges of urban climate
change. /nternational Journal of Urban Sustainable Development.

e Cutter, S. L., etal. (2003). Social vulnerability to environmental hazards. Social Science
Quarterly.

e Cardona, O.D. (2004). The need for rethinking the concepts of vulnerability and risk from a
holistic perspective. in Mapping vulnerability: Disasters, Development and People (pp. 37-51).
Routledge.

e Cardona, O.D. (2011). Disaster Risk and Vulnerability: Notions and Measurement of Human
and Environmental Insecurity. In Coping with Global Environmental Change, Disasters and
Security (pp. 107-121). Springer.

e Cardona, O.D,, van Aalst, M. K., Birkmann, J., et al. (2012). Determinants of risk: exposure and
vulnerability. In Managing the Risks of Extreme Events and Disasters to Advance Climate
Change Adaptation (pp. 65-108). Cambridge University Press.

e Rezvani, S. M. H. S., Falcéo, M. J., Komljenovic, D., & Almeida, N. M. de (2023). A Systematic
Literature Review on Urban Resilience Enabled with Asset and Disaster Risk Management
Approaches and GIS-Based Decision Support Tools. Applied Sciences, 13(4), 2223.

¢ Urban Flood Resilience: A comprehensive review of assessment methods, tools, and
technigues to manage disaster. (2023). Progress in Disaster Science, 20, 100299.

o Areview of urban resilience literature. (2022). Sustainable Cities and Society, 77, 103579.

¢ Urban resilience: Multidimensional perspectives, challenges and prospects for future research.

(2024). Urban Governance, 4(3), 162-179.
e Urban Resilience for Risk and Adaptation Governance: Theory and Practice (2025).
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