m After the earthquake. The restoration before the restoration : : : : : - : >
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m Dupa cutremur. Restaurarea inainte de restaurare
Articolul se poate citi in paginile 34-40.

B Foldrengés utan. A helyredllitas el6tti helyreallitas
A cikk a 34-40. oldalakon olvashaté.
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Topics of the 12'" Year’s Issues

1/2018 Issue

The first number of 2018 will summarise
the results of the project entitled Herit-
age Way of Saint Ladislaus, which was
held in 44 settlements within the Car-
pathian Basin. This issue will contain
articles about the heritage values relat-
ed to King Saint Ladislaus, found in the
settlements included in the programme,
discussed from the point of view of art
history and artistic components.

2/2018 Issue

Our second issue discusses general
questions related to historic building
conservation, from which our readers
may get familiarised with discussions
related to the field, as well as with the
latest research results. At the same
time, our Historic Gardens and Histor-
ic Structures columns will be enriched
with new articles.

3/2018 Issue

The third number discusses the topic
of conservation from the perspectives
of the already begun or finalised con-
servation works financed by the EU, or
works taking place on the sites which
will be finalised in the 2014-2020 EU
financial framework.

4/2018 Issue

The journal’s fourth issue is dedicated
entirely to the topic of the 19" edition
of the International Conference on The-
oretical and Practical Issues of Built Her-
itage Conservation — TUSNAD, organised
once every two years and which will take
place in accordance with the European
Year of Cultural Heritage. In this issue,
the journal will publish a selection of the
conference’s lectures to be held in 2018.

Tematica numerelor anului XII:

Numarul 1/2018

Primul numar din 2018 va sintetiza re-
zultatele proiectului intitulat Drumul
de comoara a Sfantului Ladislau, care
s-a desfagurat in 44 de localitati din
Bazinul Carpatic. In acest numar vom
publica articole despre valorile de pa-
trimoniu ale regelui Sfantul Ladislau,
aflate in localitatile incluse in program,
din perspectiva istoria artei si a compo-
nentelor artistice.

Numarul 2/2018

Numarul 2 din 2018 al revistei discuta
probleme generale legate de protectia
monumentelor istorice, prin care citi-
torii revistei se pot familiariza cu dez-
bateri privind acest domeniu, respectiv
cu cele mai noi rezultate ale cercetari-
lor din domeniul conservarii patrimo-
niului construit. Totodata, rubricile de
Gradini istorice gi Sarpante istorice se
vor imbogati cu articole noi.

Numarul 3/2018
Tematica numarului
tematica reabilitarii din perspectiva
lucrarilor incepute sau finalizate si fi-
nantate din fonduri UE, sau lucrari des-
fagurate la santiere care vor fi finalizate
in ciclul de finantare UE 2014-2020.

trei abordeaza

Numarul 4/2018

Numarul al patrulea al revistei este de-
dicat in intregime tematicii celei de-a
19-a editii a Conferintei Internationale
de Teoria gi Practica Reabilitdarii Patrimo-
niului Construit — TUSNAD, organizata o
data la doi ani si care se va desfagura in
cadrul programului Anului European al
Patrimoniului Cultural. In acest numar
se va publica o selectie a prelegerilor
conferintei ce va avea loc in anul 2018.

A XII. évfolyam lapszamainak
tematikadi:

1/2018 lapszam

A 2018-as év els6 lapszama Osszefog-
lalét kivdn nytjtani a Szent Laszlé
orokségit cimi projekt eredményeirél,
amely 2017-ben zajlott a Karpat-me-
dence 44 telepiilésének bevonaséaval.
Ebben a lapszamban a programban
szerepld telepiiléseken fellelhets Szent
Laszl6 uralkodéval kapcsolatos miivé-
szettorténeti és képzémiivészeti 6rok-
ségértékeket mutatjuk be.

2/2018 lapszdm

A 2/2018 lapszdma altaldnos mtiemlék-
védelmi kérdéseket boncolgat, amely
sordn a szakteriiletet érint6 kérdések
megvitatdsdval és a legtjabb kutatdsi
eredményekkel ismerkedhetnek meg
az olvasék. Ugyanakkor tjabb irdsokkal
bévilnek a Torténeti kertek és a Torté-
neti fedélszerkezetek cimi rovatok is.

3/2018 lapszdm

A harmadik lapszamban djra foglalko-
zunk az EU-s forrdasokbél finansziro-
zott, elkezdett vagy befejezett beavat-
kozasokkal, valamint folyamatban 16v6
épit6telepi munkalatokkal, amelyek a
2014-2020-as EU-s fejlesztési ciklus-
ban val6sulnak meg.

4/2018 lapszam

A negyedik lapszam teljes egészében
a kétévente megszervezett Az épitett
orckség feltjitdsanak elméleti és gya-
korlati kérdései nemzetkézi konferen-
cia-sorozat — TUSNAD 19. tlésszaka-
nak tematikdjdra épiil, amely a Kul-
turalis Orokség Eurépai Evét helyezi
kozéppontba. A lapszdmban valogatést
kozlunk a konferencia soran elhangzé
el6adasokbdl.

Front cover photo: Tower of the Lutheran church in Saschiz © Zsolt KONCZEY, 2017
Back cover photo: ’Aquila, Palazzo Aldringhelli © Stefano D'AVING, 2013
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B This year, the series of international
conferences on historic load-bearing
structures that takes place biannually
in Cluj-Napoca calls into question the
protection of these structures in cases of
emergency.

Thus, the 4/2017 issue of the journal pro-
vides a framework for the publication of
the lectures that will be presented during
the conference.

The fact that most articles focus on seis-
mic issues illustrates the general percep-
tion that the earthquake represents the
most inevitable disaster that can destroy
the built environment.

The organisers aim to make an inventory
of the international and national regula-
tions regarding emergency interventions
on historic load-bearing structures. The
question is: to what degree do these regu-
lations correspond to the emergency situ-
ations, respectively, if there are heritage
values sacrificed?

The critical approach to the protection of
historic load-bearing structures in emer-
gency situations is to be addressed, dis-
cussing: (a,) international regulations,
respectively (b,) national regulations for
emergency interventions on historic load-
bearing structures, including (c,) regula-
tions for the protection of heritage values
in emergency situation interventions on
historic buildings.

It is necessary to present the elaboration
practices of the technical regulations for
the behaviour of historic load-bearing
structures in emergency situations: in-
ventories, surveying, heritage values: (a,)
different types of historic load-bearing
structures and their evolution, with space
and time coordinates, in the context of
identifying criteria for the behaviour of
historic load-bearing structures; and the
(b,) heritage values of the historic load-
bearing structures.

We will cover the applicability of tech-
nical regulations for interventions on
historic load-bearing structures regard-
ing heritage values that are destroyed
in emergency situations, presenting the
heritage values destroyed during inter-
ventions, as well as the efficiency of inter-
national or national regulations.

Of course, case studies regarding heri-
tage values that are destroyed in emer-
gency situations in historic load-bearing
structures are to be presented. The ques-
tion arises: can there be heritage protec-
tion in case of an emergency situation?

Balint SZABO
Editor in chief
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W [n anul 2017, seria conferintelor inter-
nationale de structuri portante istorice
care se desfagoara bianual la Cluj-Na-
poca pune in discutie protectia structu-
rilor portante istorice in cazul situatiilor
de urgentad.

Astfel, numarul 4/2017 al revistei asigu-
ra un cadru pentru publicarea selectiei
de prelegeri ce vor avea loc in cadrul
conferintei.

Faptul ca majoritatea articolelor se axea-
zd pe probleme seismice oglindegte per-
ceptia generald conform careia dezastrul
cel mai greu de evitat care poate distruge
fondul construit este cutremurul.
Organizatoril urmdresc inventarierea re-
glementarilor internationale si nationale
privind interventiile in cazul situatiilor
de urgentd la structuri portante istorice.
Se pune intrebarea fireasca: in ce ma-
surd aceste reglementdri corespund din
punct de vedere al situatiilor de urgentd,
respectiv dacd sunt valori de patrimoniu
sacrificate?

Se doreste abordarea critica a protectiei
structurilor portante istorice in situatii de
urgentd, discutand: (a,) reglementdrile
internationale, respectiv (b,) reglemen-
tarile nationale de interventii in situatii
de urgenta la structuri portante istorice,
inclusiv (c,) reglementdrile de protectie
a valorilor de patrimoniu la interventii
la monumente istorice in situatii de ur-
gentad.

Este necesar sa fie prezentate practicile
de elaborare a reglementarilor tehnice
de comportare a structurilor portante is-
torice in situatii de urgentd: inventarieri,
relevee, valori de patrimoniu: (a,) diferi-
te tipuri de structuri portante istorice gi
evolutia lor, cu coordonate in spatiu si
timp, in contextul criteriilor de identifi-
care a comportarii in situatii de urgen-
td; si (b,) prezentarea valorilor proprii
de patrimoniu ale structurilor portante
istorice.

Se parcurge aplicabilitatea reglementa-
rilor tehnice de interventii la structuri
portante istorice privind valorile de pa-
trimoniu distruse in situatii de urgentd,
prezentand valorile de patrimoniu dis-
truse in cadrul interventiilor, respectiv
eficienta  prescriptiilor internationale
sau nationale.

Evident, sunt de prezentat studii de caz
privind valorile de patrimoniu distruse
in situatii de urgenta la structuri portan-
te istorice. Se pune intrebarea: poate sa
existe protectie pro patrimoniu intr-o si-
tuatie de urgenta?

Balint SZABO
Redactor sef

W A Kolozsvarott kétévente megrendezett
Torténeti tartészerkezeti konferencia-so-
rozat 2017-ben a torténeti tartoszerkeze-
tek védelmét targyalja katasztréfahelyze-
tekben.

Ezdltal, a folyéirat 4/2017-es lapszdama
publikalasi keretet biztosit a konferenci-
an bemutatdsra kertil eléaddsoknak.
Az a tény, hogy az eléaddasok nagyobb ré-
sze foldrengés-kérdéseket targyal, egyér-
telmiien jelzi, hogy a legnehezebben
elkeriilhetS katasztréfa, amely a legna-
gvobb kart okozhatja az épitett kérnye-
zetben az a foldrengés.

A szervezdk a torténeti tartészerkezetek
katasztréfahelyzetekben valé beavatko-
zdasaira vonatkozé nemzetkozi és orszd-
gos eldirasok leltarat helyezik kilatdsba.
Felvetédik a magatdl értetéds kérdés:
ezek az elbirdsok milyen mértékben fe-
lelnek meg a katasztréfahelyzetek szem-
pontjabdl, valamint vannak-e feldldozott
orckségértékek?

Sziikséges a tdrténeti tartdszerkezetek
kritikus megkozelitése katasztréfahely-
zetekben, tdrgyalva: (a,) a nemzetkozi,
illetve (b ) az orszdgos eldirdsokat, ame-
Iyek a torténeti tartészerkezeteket érintik
katasztréfahelyzetekben, beleértve (c))
az Orokségértékek védelmével foglalkozo
eléirasokat, amelyek a torténeti tartészer-
kezetekre vonatkoznak katasztréfahely-
zetekben.

Foglalkozni kell a torténeti tartészerke-
zetek katasztréfahelyzetekben valé visel-
kedését targyalé miiszaki elSirdsok meg-
fogalmazasaval:  leltdrak, felmérések,
orokségértékek: (a,) killonbozd torténeti
tartdszerkezetek tipusaival és alakuldsai-
val, tér és id6 koordindtaval, a katasztro-
fahelyzetekbeli viselkedés kritériumdanak
beazonositdsaval; és (b,) a térténeti tar-
toszerkezetek sajat orokségértékei bemu-
tatdsdval.

Kovetni sziikséges a miiszaki el6irdsok
alkalmazhatdsdgat a torténeti tartészer-
kezetek katasztréfahelyzetekben meg-
semmisiilt orokségértékek szempont-
jabdl, bemutatva a beavatkozds sordn
kérosult orokségértékeket, valamint a
nemzetkozi és orszdgos eldirdsok betar-
tasanak hatékonysdgat.

Természetesen esettanulmanyok  fog-
lalkoznak azokkal a térténeti tartoszer-
kezeti orokségértékekkel, amelyek ka-
tasztréfahelyzetekben semmisiiltek meg.
Felvetédik a kérdés: lehetséges olyan vé-
delem, amely katasztréfahelyzetekben is
orckségbarat?

SZABO Balint
Foészerkeszt6
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B Anna FRANGIPANE'

The Italian Regulation for the Evaluation and Reduction
of Seismic Risk in Cultural Heritage

Reglementarea italiana privind evaluarea si reducerea
riscului seismic la patrimoniul cultural

B Abstract: The Italian regulation for the evaluation
and reduction of seismic risk in cultural heritage is the
result of a theoretical and research activity which fol-
lowed severe earthquake events. It addresses structural
interventions increasing seismic resistance in masonry
buildings, having in mind the principles and criteria of
conservation interventions, the requirements of a prop-
er intervention, and updated models for the evaluation
of seismic risk. This paper provides a reference frame-
work for the legislative process leading to it, as well as
its focus points, together with a reference list allowing
further detailed studies.

B Keywords: cultural heritage, seismic risk, Italian
regulations

Introduction

B In February 2011, the Italian Government released
the Directive Valutazione e riduzione del rischio sismico
del patrimonio culturale con riferimento alle Norme Tec-
niche per le Costruzioni di cui al DM 14.01.2008 [Evalu-
ation and reduction of seismic risk in cultural heritage
with reference to the Technical Regulations for Con-
structions issued by the Ministry Decree 14.1.2008],
addressed to the intervention on listed buildings.

The Directive is the result of the implementation of
seismic regulation carried out in Italy, based on recent re-
sults of the understanding of seismic behaviour of exist-
ing buildings and the improvement in structural analysis
methods. It represents an important reference in the di-
rection of cultural heritage preservation (D’AYALA 2014),
respectful of the Venice Charter (1964) and Krakow Char-
ter (2000) principles, and of ICOMOS-ISCARSAH Com-
mittee Recommendations (2003).

1 Engineer, PhD, university professor at the Polytechnic Depart-
ment of Engineering and Architecture, University of Udine, Italy.

Z  Z2017/4

B Rezumat: Reglementarea italiana privind evaluarea si
reducerea riscului seismic in cazul patrimoniului cultu-
ral este rezultatul unei activitdti teoretice si de cercetare
desfasurata in urma unor cutremure grave. Ea se referd
la interventii structurale care maresc rezistenta seismicd
la cladiri din ziddrie, avand in vedere principiile gi crite-
riile interventiilor de restaurare, cerintele unei interventii
corecte si modele aduse la zi pentru evaluarea riscului
seismic. Aceastd lucrare ofera un cadru de referinta a pro-
cesului legislativ care a rezultat in aceste reglementari,
precum gi punctele sale principale, impreund cu o lista de
referinte ce permite studii mai aprofundate.

B Cuvinte cheie: patrimoniu cultural, risc seismic, re-
glementari italiene

Introducere

W in februarie 2011, guvernul italian a publicat direc-
tiva Valutazione e riduzione del rsichio sismico del pa-
trimonio culturale con riferimento alle Norme Tecniche
per le Costruzioni di cui al DM 14.1.2008 [Evaluarea
si reducerea riscului seismic la patrimoniul cultural
conform Normelor tehnice pentru cladiri emis prin
Decretul Ministerului 14.01.2008], referitoare la inter-
ventiile la cladiri istorice.

Directiva este rezultatul implementarii reglementa-
rii seismice in Italia, avand la baza rezultatele recente
ale intelegerii comportamentului la cutremur al cladi-
rilor existente gi imbunatatirea metodelor de analiza
structurala. Ea reprezinta o referinta importanta in
directia conservarii patrimoniului cultural (D’AYALA
2014), respectand principiile Cartei de la Venetia (1964)
si Cartei de la Cracovia (2000), precum si recomandarile
Comitetului ICOMOS-ISCARSAH (2003).

1 Inginer, dr., profesor universitar la Departamentul Politehnic de
Inginerie gi Arhitecturd, Universitatea din Udine, Italia



Cadrul de referinta

M Directiva a fost emisa pentru a indeplini cerintele
din Norme Tecniche per le Costruzioni (NTC 2008),
citatd mai sus, care mentioneaza, la § 8.4, ca ,,[...] pen-
tru cladiri monument istoric din arii de risc seismic,
in conformitate cu Codul patrimoniului cultural si al
peisajului emis prin Decretul de Lege din 22 ianuarie
2004, articolul 29, paragraf 4, este posibild limitarea
interventiei la o imbunatatire seismica, cu conditia
efectudrii unei evaluari a sigurantei”, unde ,,imbuna-
tatirea seismica” se refera la interventii minore, care
sporesc performanta seismica a cladirii, dar nu modi-
fica semnificativ comportamentul structural general.

De fapt, pentru clddirile monument istoric din Ita-
lia nu este obligatorie cresterea performantei seismice
la nivelul cerut in cazul cladirilor noi (,modernizare
seismicad”). Acest lucru este rezultatul atentiei deo-
sebite acordate patrimoniului cultural, caracterizand
cadrul de reglementare seismicd incd dinainte de
distinctia intre interventii de ,imbunatatire seismi-
ca” si ,modernizare seismica” — introduse de Norme
Tecniche per le Costruzioni in Zona Sismica [Norme
tehnice pentru constructii in zone seismice] (NTCZS,
1986) — dupa cum mentioneaza Provvedimenti e Nor-
me Tecniche per le Costruzioni in Zona Sismica [Pre-
vederi gi norme tehnice pentru constructii in zone
seismice] din 1974, la articolul 16 — Edifici di speciale
importanza artistica [Cladiri de importanta artistica
specialal: ,Pentru executia oricarei interventii la cla-
diri sau artefacte cu caracter monumental sau care
prezinta, oricum, interes arheologic, istoric sau artis-
tic, atat in proprietate publica, cat si privata, regle-
mentdrile specifice in vigoare raman in continuare
valabile” (PNTCZS, 1974). Principala reglementare de
referinta la acel moment era Legea nr. 1089, Tutela
delle cose di interesse artistico o storico [Conservarea
bunurilor de interes artistic sau istoric], datind din
1939, inlocuita in 2004 cu Codice dei Beni Culturali e
del Paesaggio [Codul patrimoniului cultural si al pe-
isajului] mentionat mai sus, care cere autorizatia Mi-
nisterului Educatiei — mai tarziu Ministerul Culturii
— pentru orice tip de interventie la cladiri monument
istoric (TCIAS 1939; CBCP 2004).

Referinta mentionata la NTC ofera o legatura intre
interventiile asupra patrimoniului cultural si parti-
cularitatea normativelor italiene pentru constructii,
imbunatatind aspectele problematice ale Eurocode 8
(EN 1998-1, 2004), organizat prin definirea obiective-
lor si a cerintelor de performanta care trebuie atin-
se prin interventiile de consolidare (MODENA et al.
2009).
moniului cultural si experientei dobandite prin eve-
nimentele seismice grave din trecut si recente (1627:
Campania; 1783: Messina si Calabria; 1857: zona Na-
poli; 1859: Norcia; 1884: Casamicciola; 1905: Messina
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Reference framework

B The Directive has been issued to fulfil the require-
ments of the quoted Norme Tecniche per le Costruzioni
(NTC 2008), stating, at § 8.4, that “[...] for listed build-
ings in seismic risk areas, following the Cultural Her-
itage and Landscape Code issued by the Law Decree of
January 22, 2004, article 29, indentation 4, it is possi-
ble to limit the intervention to a seismic improvement,
provided that a safety evaluation is performed,” where
“seismic improvement” refers to minor interventions,
which increase the seismic performance of the build-
ing, but do not significantly alter the overall structur-
al behaviour.

For listed buildings in Italy, in fact, the increase
of seismic performances to the level required for new
constructions (“seismic upgrading”) is not compulso-
ry. It is the result of a special attention paid to cultural
heritage, characterising the seismic regulatory frame-
work even before the distinction between “seismic
improvement” and “seismic upgrading” interventions
— introduced by the Norme Tecniche per le Costruzioni
in Zona Sismica [Technical Regulations for Construc-
tions in Seismic Areas] (NTCZS 1986) — as stated by
Provvedimenti e Norme Tecniche per le Costruzioni in
Zona Sismica [Provisions and Technical Norms for
Constructions in Seismic Areas], dating from 1974,
at article 16 — Edifici di speciale importanza artistica
[Buildings of Special Artistic Importance]: “For the
execution of any interventions on buildings or arte-
facts of monumental character, or having, anyway,
archaeological, historical, or artistic interest, both of
public or of private property, specific regulations in
force are still standing” (PNTCZS 1974). The main ref-
erence regulation at that time was Law No. 1089, Tu-
tela delle cose di interesse artistico o storico [Preserva-
tion of Things of Artistic or Historical Interest], dating
from 1939, substituted in 2004 by the quoted Codice
dei Beni Culturali e del Paesaggio [Cultural Heritage
and Landscape Code], requiring the authorisation of
the Ministry of Education — later the Ministry of Cul-
ture — for any kind of intervention on listed buildings
(TCIAS 1939; CBCP 2004).

The stated reference to the NTC provides a link be-
tween interventions on cultural heritage and the pe-
culiarity of Italian codes for constructions, improving
the issues of Eurocode 8 (EN 1998-1 2004), organised
by defining the objectives and the performance re-
quirements to be achieved through the strengthening
interventions (MODENA et al. 2009).

It is the legacy of the given sensibility to cultur-
al heritage preservation and the experience gained
through the severe past and recent seismic events
(1627: Campania; 1783: Messina and Calabria; 1857:
Neaples area; 1859: Norcia; 1884: Casamicciola; 1905:
Messina and Calabria; 1926: Siena and Grosseto; 1976:
Friuli; 1980: Irpinia; 1997: Umbria; 2002: Molise;
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2009: L'Aquila; 2012: Emilia; 2016: Marche) that led,
over centuries, from an initial attempt (e.g. LAN-
ER & BARBISAN 1986; BARUCCI 1990; PARDUCCI
2009) to the most innovative building and interven-
tion techniques. Such an experience is summarised
by the results of the ReLUIS-DPC 2010-2013 Project
(LAGOMARSINO, MAGENES & MODENA 2015), car-
ried out by ReLUIS, the Italian Network of Laborato-
ries of Seismic Engineering, founded in 2003.2 The
main points of such an improvement can be found
in the deep attention paid to masonry and its quality,
in the classification of the interventions in “seismic
upgrading,” “seismic improvement,” and “local inter-
ventions”, in the discussion of the case of aggregated
buildings, a typical configuration in the Italian his-
toric centres, in the use of safety factors depending on
the knowledge of the construction, in the definition of
a range of possible values of the principal mechanical
parameters defined for masonry, in the explanation of
the most common techniques of intervention (BORRI
& DE MARIA 2009).

Structure of the Directive

B The Directive is structured in seven chapters (1.
Object of the Directive; 2. Safety and preservation
requirements; 3. Seismic action; 4. Knowledge of the
artefact; 5. Models for the evaluation of seismic safety;
6. Criteria for seismic improvement and intervention
techniques; 7. Summary framework of the seismic
safety evaluation procedure and design of interven-
tions for seismic improvement), three annexes (A.
Programme for the monitoring of the preservation
state of the architectural heritage; B. Structural anal-
ysis of historical masonry buildings; C. Model for the
evaluation of the seismic vulnerability of churches),
two in-depth analysis documents (The nominal life
of a cultural asset: a tool for seismic prevention and
improvement, by Sergio LAGOMARSINO; Knowledge
and prevention, by Paolo FACCIO), and five applica-
tion examples (Rome, Antiquarium Palatino; LAqui-
la, De Amicis Primary School; LAquila, St. Marciano
and St. Licandro Church; Venice, The Bell Tower of
St. Antonin Church; Molise, Evaluation of Seismic
Safety at Territorial Scale), ending with two more in-
depth documents, concerning the SIVARIS-Database
for the Evaluation of Seismic Risk and the Perfor-
mance Terms of Contracts for the Execution of Seis-
mic Check.

Focus points of the Directive

B The Directive provides, in chapter 2, the indications
to define seismic action, as related to the site risk and
the building, and to the resistance capacity of the

2 For further details, visit: www.reluis.it.
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si Calabria; 1926: Siena si Grosseto; 1976: Friuli; 1980:
Irpinia; 1997: Umbria; 2002: Molise; 2009: L’Aquila;
2012: Emilia; 2016: Marche), care au dus, de-a lun-
gul secolelor, de la incercari initiale (e.g. LANER &
BARBISAN 1986; BARUCCI 1990; PARDUCCI 2009)
la cele mai inovatoare tehnici de constructie si inter-
ventie.

O astfel de experienta este rezumata de rezulta-
tele proiectului ReLUIS-DPC 2010-2013 (LAGOMAR-
SINO, MAGENES & MODENA 2015), implementat de
ReLUIS, Reteaua Italiana a Laboratoarelor de Ingine-
rie Seismica, fondata in 2003.2 Punctele principale
ale unei astfel de imbunatatiri se regdsesc in aten-
tia profunda acordata zidariei si calitatii acesteia, in
clasificarea interventiilor in ,,modernizare seismica”,
~imbunatatire seismica” si ,,interventii locale”, in dis-
cutarea cazului cladirilor alipite una de alta, o confi-
guratie tipica in centrele istorice italiene, in utiliza-
rea factorilor de siguranta in functie de cunoasterea
constructiei, in definirea unei game de valori posibi-
le a principalilor parametri mecanici definiti pentru
ziddrie, in explicarea celor mai frecvente tehnici de
interventie (BORRI & DE MARIA 2009).

Structura Directivei

B Directiva este structurata in sapte capitole (1.
Obiectul Directivei; 2. Cerintele de siguranta si con-
servare; 3. Actiunea seismica; 4. Cunoasterea artefac-
tului; 5. Modele de evaluare a securitatii seismice; 6.
Criterii de imbunatatire seismica si tehnici de inter-
ventie; 7. Cadrul general al procedurii de evaluare a
sigurantei seismice si proiectarea interventiilor pen-
tru imbunatatirea seismica), trei anexe (A. Program
de monitorizare a starii de conservare a patrimoniu-
lui arhitectural; B. Analiza structurala a cladirilor
istorice de zidarie; C. Model pentru evaluarea vul-
nerabilitatii seismice a bisericilor), doua documente
de analiza aprofundata (Viata nominala a unui bun
cultural: un instrument de prevenire si imbunatatire
seismicd, de Sergio LAGOMARSINO; Cunoastere si
prevenire, de Paolo FACCIO) si cinci exemple de apli-
care (Roma, Antiquarium Palatino; L'Aquila, Scoala
primarda De Amicis; L’Aquila, Biserica Sf. Marciano
si Licandro; Venetia, Clopotnita bisericii Sf. Antonin;
Molise, Evaluarea seismica de siguranta la scara teri-
toriald), incheiata cu inca doua documente detaliate,
privind Baza de date SIVARIS pentru evaluarea ris-
cului seismic gi Conditii de performanta a contracte-
lor pentru efectuarea verificarii seismice.

Punctele principale ale directivei

M Directiva ofera, in capitolul 2, indicatiile pentru
definirea actiunii seismice, legata de riscul amplasa-

2 Pentru detalii vizitati: www.reluis.it.



mentului si de cladire, precum si de capacitatea de
rezistentd a cladirii in sine, printr-o cunoastere pro-
funda si o modelare adecvata. Verificarea sigurantei
se bazeaza pe stari limita specifice: distrugerea sem-
nificativa (SLV — Stato Limite di salvaguardia della
Vita), garantand siguranta ocupantilor si conserva-
rea cladirii, limitarea daunelor (SLD - Stato Limite
di Danno), garantand utilizarea cladirii dupa cutre-
mur, si limitarea daunelor bunurilor artistice (SLA
— Stato Limite di danno ai beni Artistici), introduséa
cu scopul de a garanta conservarea operelor de arta
si corelata cu SLD prin coeficientul n, in functie de
frecventa activitatii de monitorizare realizata.

Nivelurile de siguranta seismica sunt definite prin
referire la caracteristicile cladirii si la utilizarea aces-
teia, prin introducerea perioadei de referinta (V,),
data de produsul duratei nominale de viata a cladi-
rii (V) si a unui coeficient de clasificare a utiliza-
rii (C,). Este interesant de subliniat faptul c4, tinand
seama de importanta conservarii patrimoniului cul-
tural, atunci cAnd o viatd nominala data ar necesita o
reabilitare severd, este permisa alegerea unei perioa-
de mai scurte, ceea ce duce la o interventie limitata,
transferdnd o noua verificare la trecerea acestei peri-
oade, in asteptarea unei imbunatatiri a tehnicilor de
modelare si restaurare. Alternativ, poate fi anticipata
schimbarea functiunii cladirii.

Data fiind perioada de referinta si starea limita de
interes, corelatd cu o probabilitate de depésire, este
evaluat intervalul de recurentd a actiunii seismice
(T.). Comparatia cu intensitatea actiunii seismice
pentru un interval de recurenta dat, oferit de baza de
date nationala a cutremurelor si de indicatiile din ca-
pitolul 3, este urmatoarea. Pentru o stare limita data,
comparatia dintre T,  si intervalul de recurenta
a actiunii seismice care duce la aceasta (T ), arata
conditiile de risc prin Indexul de siguranta seismica
(Is, sL” TSL/TR, si)-

Definirea acestor parametri se bazeaza pe cu-
noagterea cladirii, urmand o procedura pas cu pas,
investigata in detaliu (capitolul 4), sporind importan-
ta unei abordari multidisciplinare. Ea se bazeaza pe
identificarea cladirii, pe releveul ei geometric, pe de-
finirea etapelor de transformare, pe definirea carac-
teristicilor materiale si tehnice ale elementelor struc-
turale, pe identificarea parametrilor mecanici ai ma-
terialelor de constructie si a starii lor de degradare,
pe cunoasterea terenului de fundare si a structurilor
de fundatie. Se introduce un factor de incredere (F ),
tindnd cont de fiabilitatea datelor obtinute. Pentru a
spori increderea in date, sunt dorite cercetarile pri-
vind proprietatile mecanice si comportamentul zida-
riei, in aceste directii cercetatorii continuand sa isi
desfasoare activitatile (de ex. AUGENTI, PARISI &
ACCONCIA 2012).

Analiza seismicd se adreseazad intelegerii meca-
nismelor locale si globale (capitolul 5), prin folosirea
diferitelor metode, caracterizate de complexitatea tot

= OVERVIEW
= RAPORT
= JELENTES

TrnnssylWan Nostra

building itself, by a deep knowledge and proper mod-
elling. Safety verification is based on specific limit
states: the Significant Damage (SLV — Stato Limite di
salvaguardia della Vita), guaranteeing the safety of
occupants and the building preservation, the Damage
Limitation (SLD - Stato Limite di Danno), guarantee-
ing the use of the building after the earthquake, and
Art Damage Limitation (SLA - Stato Limite di danno
ai beni Artistici), introduced on purpose to guaran-
tee the artworks’ preservation and related to the SLD
through the coefficient n, depending on the frequency
of frequency of monitoring activity carried out.

Seismic safety levels are defined referring to the
characteristics of the building and its use, by intro-
ducing the reference period (V,), given by the product
of the building’s nominal life (V) and a use ranking
coefficient (C). It is interesting to underline that,
having in mind the importance of the preservation
of cultural heritage, when a given nominal life would
require severe retrofitting, the choice of a shorter
timespan is allowed, leading to a limited interven-
tion, shifting a new verification to the point when it
elapses, waiting for improvements of modelling and
conservation techniques. Alternatively, a change of
function of the building can be foreseen.

Having defined the reference period and the limit
state of interest, related to a probability of exceeding,
the return period of the seismic action is evaluated
(Ty). The comparison with the seismic action intensi-
ty for a stated return period, given by national earth-
quake database and the indications of chapter 3, is the
following. For a given limit state, the comparison be-
tween T ¢ and the return period of the seismic action
leading to it (T ), evidences risk conditions through
the Index of seismic safety (I i = T, /Ty g)-

The definition of such parameters is based on the
knowledge of the building, following a step by step
procedure, deeply investigated (chapter 4), enhanc-
ing the importance of a multidisciplinary approach.
It is based on the identification of the building, on its
geometrical survey, on the definition of the transfor-
mation steps, on the definition of material and techni-
cal characteristics of the structural elements, on the
identification of mechanical parameters of building
materials and their weathering state, on the knowl-
edge of foundation soil and foundation structures. A
confidence factor (F_) is introduced, taking into ac-
count the reliability of the data acquired. In order to
increase the confidence in the data, investigations on
mechanical characteristics and behaviour of mason-
ry are hoped for and in these direction researchers
continue carrying on their activities (e.g. AUGENTI,
PARISI & ACCONCIA 2012).

Seismic analysis is addressed to the comprehen-
sion of local and global mechanisms (chapter 5), by
using different methods, characterised by increasing
complexity: linear static analysis, modal dynamic
analysis, non-linear static analysis and non-linear
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dynamic analysis. The evaluation of seismic safe-
ty is supposed to be achieved at increasing levels of
completeness, indicated as LV1, LV2, LV3. LV1 level
is addressed to territorial scale estimations, LV2 lev-
el refers to local interventions, which do not modify
the structural behaviour of the building, LV3 level is
addressed to “improvement interventions” and to con-
ditions requiring a precise evaluation of the safety.
The theoretical bases of such an approach are deeply
investigated, before and after interventions, which are
widely described in chapter 6. They are the result of
the work of more that 30 years of researches and field
experiences (e.g. GIUFFRE 1993; DOGLIONTI 1994; GI-
UFFRE & CAROCCI 1999; GUERRIERI 1999; GULLI
2000; AVORIO, BORRI & CORRADI 2002; DOGLIONI
& MAZZOTTI 2007).

Chapter 7 summarises the process described, in-
tegrated by the in-depth document and application
examples quoted.

Conclusions

M Italian regulations provide a comprehensive exam-
ple of the mutual interaction of the issues of preserva-
tion and structural behaviour comprehension, when
referring to the evaluation and reduction of seismic
risk in cultural heritage. They gather the standpoints
of seismic engineering and preservation disciplines,
giving a consistent answer to the requests of both. The
paper summarised its main focus points, within the
framework of the research and on-site activity carried
out in Italy in the last 30 years.
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The Vulnerability and Resilience of Historic Structures

Vulnerabilitatea si rezilienta structurilor istorice

B Abstract: Recent examples of loss of historic structures
exposed to individual, multiple, or repeated emergency
situations, caused by natural or anthropogenic hazards,
confirm that cultural heritage is often not sufficiently robust
to sustain the loads and endure the impacts arising from
such situations. Even though we are witnessing remarkable
progress in the development of various measures prevent-
ing the loss of cultural heritage as a result of such hazards,
there still is a lack of affordable, effective, and widely ap-
plicable approaches. Therefore, it would be useful to dis-
cuss fast and affordable temporary measures focusing on
the prevention of non-repairable and fatal failures, taking
into account the material and structural characteristics of
historic structures and resilience requirements.

B Keywords: emergency situations, vulnerability, resil-
ience, maintenance, cultural heritage

Introduction

B Recent examples of loss of historic structures ex-
posed to individual, multiple, or repeated emergency
situations, caused by natural or anthropogenic hazards,
confirm that cultural heritage is often not sufficiently
robust to sustain the loads and endure the impacts aris-
ing from such situations. Even though we are witness-
ing remarkable progress in the development of various
measures preventing the loss of cultural heritage as a
result of such hazards, there still is a lack of afforda-
ble, effective, and widely applicable approaches. The
number of historic structures endangered by natural
or anthropogenic hazards is enormous and it is prac-
tically impossible to apply ideal permanent measures
to upgrade all historic structures to a level correspond-
ing to contemporary knowledge and standards pertain-
ing to the risks generated by earthquakes, very strong
windstorms, or floods. Therefore, we believe it would
be useful to discuss fast and affordable temporary

1 Engineer, DrSc., senior research fellow at the Institute of Theoretical
and Applied Mechanics of the Czech Academy of Sciences, Profes-
sor at the Czech Technical University in Prague, Check Republic.
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B Rezumat: Exemplele recente de pierdere a unor struc-
turi istorice expuse unor situatii de urgenta individuale,
multiple sau repetate, cauzate de riscuri naturale sau an-
tropogene, confirma faptul ca patrimoniul cultural deseori
nu este suficient de robust pentru a sustine incdrcarile si a
rezista la socurile cauzate de astfel de situatii. Degi suntem
martorii unor progrese remarcabile in dezvoltarea diferite-
Ior masuri de prevenire a pierderii patrimoniului cultural
din cauza acestor pericole, inca nu exista niste abordari
eficiente, accesibile si cu o aplicare larga. Prin urmare, ar fi
util sa discutam despre masuri rapide gi accesibile care sa
se concentreze asupra prevenirii unor defecte ireparabile
§i fatale, luand in considerare caracteristicile materiale si
structurale ale structurilor istorice gi cerintele de rezilientd.

B Cuvinte cheie: situatii de urgentd, vulnerabilitate, re-
zilienta, intretinere, patrimoniu cultural

Introducere

B Exemplele recente de pierdere a unor structuri istori-
ce expuse unor situatii de urgenta individuale, multiple
sau repetate, cauzate de riscuri naturale sau antropogene,
confirma faptul ca patrimoniul cultural deseori nu este
suficient de robust pentru a sustine incarcarile si a rezista
la socurile cauzate de astfel de situatii. Desi suntem mar-
torii unor progrese remarcabile in dezvoltarea diferitelor
masuri de prevenire a pierderii patrimoniului cultural
din cauza acestor pericole, inca nu exista niste abordari
eficiente, accesibile si cu o aplicare largd. Numarul de
structuri istorice puse in pericol de riscuri naturale sau
antropogene este enorm si practic este imposibil sa se
aplice masuri permanente ideale pentru a imbunatati toa-
te structurile istorice pana la un nivel care sa corespunda
cunostintelor actuale si standardelor contemporane ce
tin de riscurile generate de cutremure, furtuni extrem de
puternice sau inundatii. Prin urmare, consideram ca ar fi
util sa discutam despre masuri rapide si accesibile care sa

1 Inginer, DrSc, cercetator principal la Institutul de Mecanica Teore-
tica si Aplicata din cadrul Academiei Cehe de Stiinte, profesor uni-
versitar la Universitatea Tehnica Cehe din Praga, Republica Ceha.



se concentreze asupra prevenirii unor defecte ireparabile
si fatale, luand in considerare caracteristicile materiale gi
structurale ale structurilor istorice si cerintele de rezilien-
ta, si sa folosim instrumente educationale suplimentare
moderne. In lipsa implementarii unor masuri eficiente,
simpla recunoagtere a riscurilor gi a masurilor preventive
este mai mult sau mai putin inutila.

Conditii structurale si intretinere

B in cazul majoritatii structurilor istorice care s-au pra-
busit cu totul in timpul unor dezastre naturale, cauzele
au fost deficientele structurale, repararea inadecvata a
unor deficiente minore sau modificari structurale dau-
natoare. Intretinerea neglijenta sau inadecvata a structu-
rilor istorice este un fenomen frecvent, cauzat in mare
masura de ignoranta proprietarilor sau utilizatorilor de
patrimoniu. Consideram ca prezervarea structurilor isto-
rice necesita — mai mult decét alte structuri — sprijin sub
forma indrumarii cu privire la inspectia si intretinerea
regulate. Standardele existente, precum standardul CEN
346 intitulat Conservarea Patrimoniului Cultural: Raport
de Evaluare a Patrimoniului Cultural Construit pentru
inspectia vizuala a structurilor de patrimoniu cultural,
au fost elaborate pentru a ajuta expertii in conservare in
munca lor de restaurare gi conservare (EN 16096: 2012).
Mai mult, o muncd excelenta a fost depusa de grupuri
de profesionisti specializati precum Monumentenwacht,
care inspecteaza patrimoniul cultural construit si execu-
ta reparatii minore.? Intretinerea adesea nu necesita su-
pravegherea unor ingineri si poate fi efectuata in mod
adecvat de catre mesteri calificati sau chiar de catre ne-
profesionisti, daca acestia au la indemana instructiuni
clare sau au urmat cursuri speciale de formare. Aceste
instructiuni ar trebui sa fie disponibile in zonele predis-
puse la riscuri naturale, fie scoase la imprimanta, fie via
aplicatii mobile ca parte a unor sisteme de preventie a
dezastrelor, avind in vedere ca inspectia regulata urmata
de o intretinere adecvata gi reparatii precoce ale deficien-
tilor sunt masuri vitale de reducere a pierderilor de struc-
turi istorice si faciliteaza rezilienta dupa un dezastru.

In general, se considera ca intretinerea precoce si
repararea defectelor minore sunt cele mai eco-eficien-
te, accesibile gi fezabile abordari de-a lungul timpului;
in cazuri specifice, ar trebui sa se elaboreze o strategie
preventiva mai detaliata, care sa tina cont de particulari-
tatile climei si de vulnerabilitatea la dezastre.

Vulnerabilitatea specifica
a structurilor istorice

B Procedurile de inspectie regulate si generale mentionate
mai sus nu sunt suficiente pentru a detecta punctele criti-
ce care se dovedesc a fi decisive in cazul unor dezastre ce
implica materiale sau elemente sensibile care sunt stabile

2 Pentru mai multe informatii, accesati www.monumentenwacht.be.
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measures focusing on the prevention of non-repairable
and fatal failures, taking into account the material and
structural characteristics of historic structures and re-
silience requirements, and to employ modern supple-
mentary educational tools. Simply knowing about the
threats and preventive measures is more or less useless
unless the actual measures are implemented.

Structural conditions
and maintenance

M Most historic structures that fatally collapse during
natural disasters do so due to structural deficiencies,
the inappropriate repair of minor faults, or harmful
structural modifications. Neglectful or inadequate
maintenance of historic structures is a frequent phe-
nomenon, to a large extent caused by the ignorance of
the heritage owners or users. We believe that the pres-
ervation of historic structures requires — more than any
other structures do — support in the form of guidance
regarding regular inspection and maintenance. Exist-
ing standards, such as the CEN 346 standard entitled
Cultural Heritage Conservation: Assessment Report
on Built Cultural Heritage for the visual inspection of
cultural heritage structures, have been developed to
help conservation professionals in their conservation
and preservation work (EN 16096: 2012). Further ex-
cellent work has been done by specialised professional
groups like Monumentenwacht, which inspects his-
torical built heritage and carries out minor repairs?.
Maintenance often does not require the supervision of
engineers and can be adequately performed by skilled
craftsmen or even by laymen, if they have understand-
able guidelines or special training. Such guidelines
should be available in printed form in areas prone to
natural hazards or via mobile applications as a part of
disaster prevention systems, because regular inspec-
tion followed by appropriate maintenance and early
repair of detected deficiencies are basic vital measures
to reduce the loss of historic structures and facilitate
resilience after a disaster. Generally, early maintenance
and the repair of minor defects are considered the most
eco-efficient, affordable, and feasible approaches over
time; in specific cases, a more detailed preventive strat-
egy should be developed in view of the particularities
of climate and disaster vulnerability.

Specific vulnerability
of historic structures

B The above mentioned regular and mostly general
inspection procedures are not sufficient for the detec-
tion of specific criticalities that turn out to be decisive
in the case of disasters involving sensitive materials

2 For more information, visit www.monumentenwacht.be.
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or elements which are stable in everyday situations
but may substantially weaken the historic structure in
emergency situations. Here methodologies are required
to detect gaps and criticalities in strategies and there-
by safeguard cultural heritage against natural disasters,
with special attention paid to identifying possible effi-
ciency improvements for the prevention of structural
failure. Their scope of application should include ma-
terials, structures, and architectural complexes, as well
as parks. However, the most important involve the resil-
ience of controllable criticalities of historic structures,
because not all failures can be prevented. The identi-
fication of technical criticalities requires an analysis
of the impact of natural disasters and severe weather
events on historical materials and structures. There are
many combinations of materials and structures that in-
fluence criticalities, and preventive measures as well
as a well-reasoned categorisation is useful (DRDACKY
& SLIZKOVA 2012). Structural or material conditions
and their “dynamics” during emergency situations in
relation to their surroundings must also be investigat-
ed. Such research will specify the most urgent needs
and requirements for cultural heritage owners, or the
museum and gallery managers responsible for disaster
mitigation and the safeguarding of cultural heritage as-
sets. Furthermore, special attention must be paid to pri-
vately owned cultural heritage assets, which are under
the greatest threat as they are usually not maintained
by conservation specialists. Research findings will help
design effective temporary structural measures that will
buy time before permanent strengthening or stable safe-
ty measures can be performed. However, the design of
preventive measures involving inspection and analysis
requires the participation of professionals with appro-
priate knowledge and training.

Preventive structural measures focus on structural
strengthening, repairs, or temporary supports in build-
ings or museum exhibitions, as well as parks and gar-
dens. Different scenarios requiring such measures can be
developed, providing not only detailed overviews of the
problems and suggestions for good-practice solutions, but
also accounts of the precise geographical context in which
such scenarios are likely to occur and the estimated costs
and durations of interventions. It should be underlined
that the parameters defining the urgency for structural
measures must take into account the dynamics of the sur-
rounding conditions during the disaster event, such as the
wetting of materials and consequent decrease of strength
and load carrying capacity of structural elements like pil-
lars, which are safe in dry conditions but may collapse
during a flood. This is a typical criticality that can be im-
proved with a temporary support. Technologies aiming
at improving resilience preparedness (for cases involving
flood moisture and salt, earthquakes and vibration, wind
and storms, or fire, for example) along with advice on how
to deal with any deficiencies and potential threats identi-
fied are intended mainly to help governments maintain
the assets under their management.
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in mod obisnuit dar care ar putea slabi in mod considera-
bil structura istoricd in situatii de urgenta. Aici se asteapta
ca metodologiile sa identifice lacune si puncte critice in
strategii si astfel sa protejeze patrimoniul cultural impo-
triva dezastrelor naturale, acorddnd o atentie deosebita
identificarii posibilelor imbunatatiri de eficienta pentru a
preveni defectele structurale. Sfera lor de aplicare ar tre-
bui sa acopere materialele, structurile si complexele arhi-
tecturale, precum si parcurile. Totusi, cele mai importante
includ rezilienta punctelor critice controlabile ale structu-
rilor istorice, pentru ca nu toate defectele pot fi prevenite.
Identificarea punctelor critice tehnice necesitd o analiza a
impactului dezastrelor naturale si a conditiilor meteorolo-
gice grave asupra materialelor si structurilor istorice. Exis-
ta multe combinatii de materiale si structuri care influen-
teaza punctele critice, iar masurile preventive precum si o
clasificare avizata sunt folositoare (DRDACKY & SLIZKO-
VA 2012). Trebuie sa se analizeze inclusiv conditiile struc-
turale sau materiale si ,,dinamica” lor in timpul situatiilor
de urgentd in raport cu imprejurimile acestora. O astfel
de cercetare va specifica cele mai urgente nevoi si cerin-
te pentru proprietarii de patrimoniu cultural, sau pentru
managerii muzeelor si galeriilor responsabili de atenuarea
efectelor dezastrelor si protejarea bunurilor de patrimoniu
cultural. Mai mult, trebuie sa se acorde o atentie deosebita
bunurilor de patrimoniu cultural detinute de privati, care
sunt cele mai amenintate, deoarece de obicei nu sunt in-
tretinute de specialisti in conservare. Rezultatele cercetarii
vor ajuta la conceperea unor mésuri structurale temporare
eficiente care vor castiga timp pana cand se poate efectua
o consolidare permanenta sau se pot lua masuri stabile de
siguranta. Totusi, conceperea unor masuri de preventie ce
implica inspectia gi analiza necesita participarea unor pro-
fesionisti cu un nivel adecvat de cunostinte si formare.
Masurile structurale de preventie se concentreaza pe
consolidarea structurala, pe reparatii sau proptiri tempo-
rare in cladiri sau expozitii de muzeu, precum si in par-
curi si gradini. Se pot elabora scenarii diferite cu privire la
astfel de masuri, care sa ofere nu doar prezentari detaliate
ale problemelor si sugestii de solutii de buna practica, ci si
informatii despre contextul geografic precis in care se pot
produce aceste scenarii gi care ar fi costurile estimate si
durata interventiilor. Ar trebui subliniat faptul ca este ne-
cesar ca parametrii care definesc urgenta pentru masurile
structurale si ia in calcul dinamica conditiilor din zona in-
conjuratoare in timpul evenimentului catastrofal, cum ar
fi umezirea materialelor si sciderea adiacenta a rezistentei
si a capacitatii portante a elementelor structurale precum
stalpii, care sunt siguri in conditii de mediu uscat dar care
s-ar putea prabusi in timpul unei inundatii. Acesta este un
exemplu de punct critic care poate fi imbunatétit printr-un
suport temporar. Tehnologiile care vizeaza imbunatatirea
pregatirii rezilientei (pentru cazuri de umiditate gi saruri
in urma inundatiilor, pentru cutremure si vibratii, vant
puternic si furtuni sau incendii), impreuna cu instructiuni
despre abordarea deficientelor si amenintarilor potentiale
identificate, au ca scop principal ajutarea autoritatilor la
mentinerea bunurilor aflate in gestionarea lor.



Sprijinirea masurilor non-struc-
turale si structurale

B in mod evident, punctele critice trebuie sa fie identi-
ficate, localizate si marcate pe harti de risc, alaturi de o
descriere detaliata a masurilor care trebuie sa fie luate.
In cazul unor pericole imprevizibile — de exemplu ris-
curi seismice — trebuie sa se actioneze fara intarziere;
in cazul unor riscuri cu evolutie lentd sau riscuri me-
teorologice previzibile — de exemplu inundatii sau fur-
tuni — trebuie sa se actioneze in timpul unei perioade de
alerta. Este folositor sa se eticheteze in mod vizual starea
cladirilor sau structurilor care au fost inspectate, aceasta
fiind o interventie temporara necesara pentru orientarea
in situatii de urgenta. Astfel, trebuie sa se elaboreze linii
directoare pentru inspectie specializatd care sa prezin-
te punctele critice tipice si consecintele lor precum si
masurile structurale posibile. Inspectiile vizuale pot fi
insotite de aplicatii mobile concepute in mod special
(DRDACKY & ADAMEK 2016). Un exemplu de masura
structurala ar putea fi un ,cadru 3D exoschelet” interior
care poate consolida structurile istorice de zidarie im-
potriva prabusirii totale in timpul unui cutremur. Con-
ceput pentru sprijinirea planseelor, s-ar putea sa nu re-
useasca sa prevind aparitia unor fisuri majore sau chiar
distrugerea partiald a zidariei, dar ar putea salva vieti
si ar limita considerabil costurile de reparatie. Un astfel
de cadru se poate construi usor cu costuri accesibile si
reprezinta o solutie reversibila. Motivatia pentru o ast-
fel de interventie este avantajul reprezentat de o masura
rapida si rezonabila din punct de vedere financiar, care
evita dezavantajele tipice ale consolidarii permanente
a cladirilor pentru a indeplini standardele moderne si,
daca sunt integrate in structura existenta, reprezinta in-
totdeauna o masura ireversibila si intruziva.

Activitati de salvare si rezilienta

M Sistemele de colectarea datelor si de distributie sunt fo-
lositoare de asemenea pentru detectarea punctelor critice
si pentru analize. La Institutul de Mecanica Teoretica si
Aplicata (ITAM) din Praga, s-a elaborat un sistem infor-
matic web semantic cu o abordare ontologicd, denumit
MONDIS (CACCIOTTIL, BLASKO & VALACH 2015), care
colecteaza cazuri de distrugere a patrimoniului cultural,
precum si bune si rele practici. Masurile non-structura-
le reprezinta componentele principale ale operatiuni-
lor de management al riscului si de rezilientd. Masurile
non-structurale se adreseaza unor teritorii intinse, gestio-
nate de administratiile locale, regionale sau chiar nationa-
le, care sunt capabile sa organizeze campanii de inspectie
sistematice cu impact major si s implementeze masurile
de preventie adecvate. Masurile non-structurale trebuie
sa includa a) formarea personalului din organele/agentiile
de urgenta care lucreaza cu artefacte si obiecte de patri-
moniu cultural, b) implicarea comunitatilor si asociatiilor
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Supporting non-structural
and structural measures

W Naturally, criticalities must be identified, localised,
and marked in risk maps along with a detailed descrip-
tion of the measures that must be performed. In the
case of unpredictable hazards — e.g. seismic risks — this
should be done without delay; in the case of slowly
developing or meteorologically predictable risks — e.g.
river floods or windstorms - it should be done during
an alert period. It is useful to visually label the con-
dition of the buildings or structures that have been
inspected, this being a necessary temporary interven-
tion for easier orientation in emergency situations.
Here, guidelines for specialised inspection that pres-
ent typical criticalities and their consequences as well
as possible structural measures should be formulated.
Visual inspections can be supported by specifically de-
veloped mobile applications (DRDACKY & ADAMEK
2016). An example of a structural measure might be
an interior “exoskeleton 3D frame” that can strengthen
historic masonry structures against total failure dur-
ing earthquake. Designed for the support of floors, it is
not likely to prevent the occurrence of major cracks or
even the partial destruction of masonry but it may save
lives and substantially limit repair costs. Such a frame
can be easily and affordably erected, and it represents
a reversible solution. The motivation for such an in-
tervention is the advantage represented by a fast and
financially reasonable measure that avoids the typical
drawbacks of permanent strengthening constructions
which fulfil modern standards and, if integrated into
the existing structure, always represent an irreversible
and intrusive measure.

Rescue and resilience activities

B Data collection and distribution systems are also
useful for criticality detection and analyses. At the
Prague Institute of Theoretical and Applied Mechan-
ics (ITAM) an ontology-based semantic web informa-
tion system named MONDIS (CACCIOTTI, BLASKO
& VALACH 2015) has been developed to collect cases
of cultural heritage failures as well as good and bad
practices. Non-structural measures constitute the
main components of the risk management and resil-
ience operations. The non-structural measures address
large territories managed by local, regional, or even
national governments that are able to organise system-
atic, wide-impact inspection campaigns and to imple-
ment appropriate preventive measures. Non-structural
measures must include a) training the staff of emer-
gency agencies/bodies who deal with cultural heritage
artefacts and objects, and b) involving local commu-
nities and associations in the process. Additionally,
innovative measures exploiting energy-harvesting
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solutions (e.g. charging stations for means of electron-
ic communication or monitoring and similar devices)
should be developed and implemented for the purpose
of supporting the communication networks in emer-
gency situations. In view of the above, management
and rescue teams should use a GIS/GPS-supported sys-
tem that specifies the geographical position of assets
and their preparedness levels (as assessed by previous
inspection and monitoring), and provide suggestions
regarding optimum preparedness measures. Doing so
will yield a more detailed understanding of the actu-
al vulnerability of individual cultural heritage assets
to natural disasters. The system should be linked with
inspection and diagnostics guidelines as well as guide-
lines regarding preparedness measures that should be
taken in emergency situations. The information system
should be linked to databases of experts in diagnostics
and inspection. In this way, consulting preparedness
strategies would be facilitated, and various scenarios
involving different possible interventions could be
compared, taking into account the effects of an in-
tervention on the level of resilience of an object, the
costs of inspection work and the costs of typical inter-
ventions, other short- and long-term costs, and conse-
quences for the monument value of the building.

Resilience is further influenced by rescue activities,
which might represent a specific problem, unless the
rescue teams are properly trained. If structural inter-
ventions are required, the value of historic structures
must be carefully protected. There is a general ten-
dency to neglect historic structures, considering them
merely supporting or stiffening means for “more val-
uable” architectural building elements. On the other
hand, necessary interventions may open a door to the
enhanced presentation of historic structures, by dis-
playing them and interpreting their qualities as a resil-
ience added value.
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A Building’s Path Regarding
its Heritage Listed

Status and Subsequent
Structural Strengthening
Interventions

CASE STUDIES AND IMPLICATIONS

W Abstract: The current article represents a
case study upon an existing building’s path re-
garding its heritage listed status and the struc-
tural consolidation intervention that may be
thereafter possible. The work follows the legal
framework involved from a building’s initial,
non-listed state, towards its listed status as a
historic building, and its subsequent status as
a strengthened, rehabilitated historic building.
Current practices note a lack of coherence be-
tween a heritage building’s listing criteria ar-
gumentation and the subsequent strengthen-
ing intervention method that may be adopted.
The article presents a comparative case-study
based on Romanian and Italian heritage
building legislation for historic building iden-
tification, listing, protection and, if necessary,
strengthening. Specific issues concerning his-
toric building interventions, with regard to
design code prescriptions, strengthening solu-
tions and Ilimitations upon them are further
noted and exemplified. The final part com-
ments upon the reviewed information with a
view towards emergency interventions upon
listed historic buildings.

B Keywords: historic building, legal frame-
work, structural consolidation, reducing the
associated seismic risk

Introduction

m This paper presents a comparative study
(Romania and Italy) on the way in which
historic buildings are listed and on how
this listing determines the way in which
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Parcursul unei constructii de la
imobil existent neclasat la imobil
de patrimoniu protejat

STUDII DE CAZ SI IMPLICATII

B Rezumat: Articolul curent propune studiul parcursului unui imobil din
perspectiva incadrarii sale drept constructie monument istoric, de la sta-
diul sau initial de imobil neclasificat, trecnd apoi printr-o procedura de
clasare catre stadiul de imobil monument istoric, iar apoi printr-o inter-
ventie de reabilitare sau consolidare cdtre stadiul de imobil monument
istoric protejat. In practica se constata o lipsa de coerenta intre justifica-
rea clasarii imobilelor si modalitatea de interventie asupra lor. Studiul
este realizat in mod comparativ pentru legislatia din Romania si cea din
Italia aferenta clasdrii imobilelor drept monumente istorice §i a interven-
tiilor ulterioare asupra lor. Sunt apoi evidentiate exemplificat problemele
specifice interventiilor asupra cladirilor monument, prin prisma preve-
derilor normative, a solutiilor de interventie si a modului in care acestea
pot fi ingradite. In final sunt realizate comentarii asupra celor notate prin
prisma realizdrii interventiilor in regim de urgentd asupra monumentelor
istorice.

B Cuvinte cheie: monument istoric, cadru legislativ, reabilitare, patrimo-
niu, reducere risc seismic

Introducere

B in prezenta lucrare se realizeaza un studiu comparativ (Romania si Italia)
asupra modalitatii de clasare a imobilelor monument istoric si a modalitatii
in care aceasta clasare determind modul de interventie in cazul lucrarilor
de reabilitare-consolidare. Totodata, sunt evidentiate in mod exemplificat
problemele specifice interventiilor asupra cladirilor monument, prin pris-
ma prevederilor normative, a solutiilor de interventie si a limitarilor asupra
acestora, iar apoi facute recomandari pentru realizarea lucrarilor de inter-
ventie asupra monumentelor in regim de urgenta.
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M Tabel 1. Parcursul unei constructii de la imobil neclasat la imobil de patrimoniu protejat
M Table 1. The path of a building from unlisted to listed historic building status

%

Imobil

Imobil Neclasat

procedura declasare

— .
Imobil Monument

Monument Istoric

interventie monument

Istoric Protejat

Unlisted Protected I

Listed Historic

Building

listing procedure

— Protected Listed

Building

intervention

Historic Building

Tema aleasd este consideratd de interes datoritd necesitatii unei mai
bune integrari intre procedura si factorii determinanti ai clasarii imobilelor
si posibilitatile ulterioare de interventie asupra acestora. Totodata, printr-o
mai puternica sincronizare a celor doua etape aferente clasarii si respec-
tiv protejarii monumentelor s-ar putea obtine o conservare mai eficienta
a imobilelor de patrimoniu, in vederea prezervarii gi transmiterii valorilor

caracteristice care le-au determinat in prima instanta incadrarea.

M Tabel 2. Corespondentd cadru legislativ protejare monumente istorice in Romdnia si in Italia

Corespondenta Cadru Legislativ Protejare
Monumente Istorice

Romania

Legea 422/2001 privind protejarea
monumentelor istorice
(Legea 422/2001)

Italia

Codice dei Beni Culturali e del
Paesaggio, Decreto Legislativo
42/2004 (CBCP 2004)

Normele metodologice de clasare
si inventariere a monumentelor
istorice, intrate in vigoare prin
Ordinul M.C. 2260/2008

(Ordin nr. 2260)

Criteri e modalita per la verifica
dell’interesse culturale dei beni
immobili di proprieta delle persone
giuridiche private senza fine di
lucro, ai sensi dell’art. 12 del D.Lgs.
22 gennaio 2004, n. 42 (Criteri...)

Fisa de inventariere a monumentului
istoric

Dichiarazione dell’interesse
culturale

Lista monumentelor istorice

Catalogo nazionale dei beni culturali

P100-1/2013 si P100-3/2008 (
P 100-3/2008)

Norme Techice per le Construzioni —
2008 (NTC 2008)

MP025/2004 — Metodologie pentru
evaluarea riscului gi propunerile de
interventie necesare la structurile
constructiilor monumente istorice
in cadrul lucrarilor de restaurare ale
acestora (MP 025-04)

Direttiva del Presidente del
Consiglio dei Ministri per la
valutazione e la riduzione del
rischio sismico del patrimonio
culturale con riferimento alle norme
tecniche per le costruzioni — 2007
(facut pentru normele de constructii
vechi italiene)

MP025/2004 — Metodologie pentru
evaluarea riscului gi propunerile de
interventie necesare la structurile
constructiilor monumente istorice
in cadrul lucrarilor de restaurare ale
acestora (MP 025-04)

Linee Guida per la valutazione e la
riduzione del reschio sismico del
patrimonio culturale con riferimento
alle Norme Techniche per le
Costruzioni. — 2011 (adaptarea celor
de mai sus pt. normele noi italiene)
(Valutazione...)
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the interventions will be implemented in
the case of rehabilitation and consolidation
works. At the same time, the issues specific
to interventions on historic buildings are
exemplified in terms of the normative pro-
visions, of the intervention solutions, and
of their limitations. Recommendations are
then made for the implementation of emer-
gency interventions on historic buildings.
(See Table 1.)

The chosen topic is considered to be of
interest due to the need for a better integra-
tion between the procedure and the deter-
mining factors of a building’s listing and
the subsequent possibilities regarding in-
terventions on it. At the same time, through
a stronger synchronisation of the two stages
related to listing, respectively to the protec-
tion of a historic building, a more efficient
conservation of heritage buildings could be
obtained, in order to preserve and transmit
the characteristic values that determined
their listing in the first place. (See Table 2.)

Listing of historic buildings -
Current legislative framework

Romania

According to Law 422/2001 on the
protection of historic buildings, the listing
procedure is launched by state authorities,
through national or county cultural depart-
ments, either ex officio, for public or ecumen-
ical property, or at the request or proposal of
the owner, local authorities, the Commission
of Historic Buildings or that of Archaeology,
museums, or of the civil society.

The buildings that receive the status of
historic building are classified, according
to their significance, national-universal or
local, as category A, respectively category B
historic buildings. The listing is carried out
according to the Methodological Norms for
the Inventory and Classification of Historic
Buildings that complement Law 422/2001,
the most recent version of which was issued
by the Ministry of Culture and Religious Af-
fairs? (in the followings Ministry of Culture
— MC [ed. note]) through Order No. 2260
of 2008. Subsequently, listed buildings are
included on the List of Historic Buildings,
which is updated every five years.

The norms for listing (Order No.
2260/2008) detail the procedure by which
existing buildings can acquire the status of

2 Currently the Ministry of Culture and Natio-
nal Identity (MCNI) [ed. note]



historic building, detailing the documenta-
tion required for the listing, the criteria un-
derlying it and the persons or institutions
responsible.

When listing existing buildings, it is
necessary to compile a file containing in-
formation of an administrative, legal, his-
torical, and technical nature. Of these, the
main document that argues for the status of
historic building is the analytical inventory
record.

Practically, the Methodological Norms
define four criteria by which the historic
building category is subsequently estab-
lished:

— the criterion of age;

— the criterion of architectural, artistic,

and urban value;

— frequency criterion (rarity and unique-

ness);

— the criterion of memorial-symbolic value.

A rating is given for each criterion: ex-
ceptional, very high, high, medium, small,
null. The qualification for each criterion
can be done in a rigorous manner, based on
the specifications mentioned in the Meth-
odological Norms. The criteria and ratings
on which the building classification is
based should be mentioned and justified
in the Documentation section of the analyt-
ical inventory record, which is part of the
building listing file. The National Heritage
Institute, through its committees, then re-
views the listing criteria used and makes
the recommendation for listing. The degree
of detail of the information required in An-
nex 4 of the Methodological Norms shows
that the inventory records must have a high
level of justification.

Then, depending on the ratings ob-
tained, the property is eligible for category
A or B historic building status. For example,
to obtain the category A historic building
status, at least one exceptional rating is
needed, or at least the high rating for all
evaluation criteria, except for the memo-
rial-symbolic value. In order to obtain the
category B historic building status, a build-
ing needs at least three medium ratings, but
without being awarded a low rating for the
age criterion.

According to both Law 422/2001 and
the Methodological Norms, the file for list-
ing or unlisting a building, including the
analytical inventory record, is compiled by
the Ministry of Culture through its decen-
tralised services.

Italy

The Italian legislative framework regard-
ing the identification, study, protection, and
interventions on historic buildings is rep-
resented by Codice dei beni culturali e del
paesaggio, Decreto Legislativo 42/2004 (The
Heritage and Landscape Code) (CBCP 2004).

According to Italian law, the responsi-
bility for the protection of historic build-
ings falls on the Ministry of Culture and
Heritage, organised by Presidential Decree
233/2007 (Regolamento...). Actions on his-
toric buildings are either under the direct
control of the Ministry, or under that of
the Regional Offices for Heritage Assets,
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W Table 2. Historic buildings protection legal framework correspondence

Historic Buildings Protection Legal Framework
Correspondence

Romamnia

Law 422/2001 on the Protection of
Historic Buildings (Legea 422/2001)

Italy

Heritage and Landscape Code,
Legislative Decree 42/2004 (CBCP
2004)

Methodological norms for the
classification and inventory of
historic buildings, brought into force
by the Ministry of Culture Order
2260/2008 (Ordin nr. 2260)

Criteria and Methods for the
Assessment of the Cultural Interest
of the Real Estate Owned by Non-
profit Legal Entities in compliance
with Article 12 of Legislative Decree
No. 42 of 22 January 2004 (Criteri...)

Historic Building Analytical
Inventory Record

Declaration of cultural interest

List of Historic Buildings

National Cultural Heritage Catalogue

P100-1/2013 & P100-3/2008
(P 100-3/2008)

Technical Building Regulations —
2008 (NTC 2008)

MP025/2004 — Methodology for the
risk assessment and intervention
proposals necessary for the
structures of historic buildings
within restoration interventions
(MP 025-04)

Directive of the President of

the Council of Ministers on the
Assessment and Mitigation of
Seismic Risk of the Cultural Heritage
in Relation to the Technical Building
Regulations — 2007 (for the former
Italian building regulations)

MP025/2004 — Methodology for the
risk assessment and intervention
proposals necessary for the
structures of historic buildings
within restoration interventions
(MP 025-04)

Guidelines for the Assessment and
Mitigation of Seismic Risk of the
Cultural Heritage, with Reference
to the Technical Regulations for
Constructions — 2011 (adaptation
of the above to the new Italian
regulations) (Valutazione...)

Clasarea monumentelor istorice -

Cadrul legislativ actual

Romania

Conform Legii 422/2001 pentru protejarea monumentelor istorice, pro-
cedura de clasare se declangeaza de catre autoritatile statului, prin directiile
de cultura nationale sau judetene, fie din oficiu, pentru bunurile aflate in
proprietate publica sau ecumenica, fie la cererea sau la propunerea proprie-
tarului, autoritatilor locale, Comisiei Monumentelor Istorice, sau a celei de
Arheologie, ori a muzeelor sau a societitii civile.

Imobilele carora li se atribuie statutul de monument istoric sunt inca-
drate, in functie de semnificatia lor, national-universala sau locala, in grupa
A sau respectiv B. Clasarea se realizeaza conform Normelor de inventariere
si clasare a monumentelor istorice ce vin in completarea Legii 422/2001,
cea mai recenta varianta a acestora fiind emisa prin Ordinul 2260 din 2008
al Ministerului Culturii si Cultelor? (in continuare Ministerul Culturii — MC
[ed. note]). Ulterior, imobilele clasate sunt cuprinse in Lista Monumentelor
Istorice ce se actualizeaza o data la cinci ani.

Normele de clasare (Ordinul 2260/2008) detaliaza procedura prin care
imobilele existente pot dobandi calitatea de monument istoric, detaliind do-

2 in prezent Ministerul Culturii i Identitatii Nationale (MCIN) [nota ed.]
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cumentatia necesara incadrarii, criteriile care stau la baza clasarii si persoa-
nele sau institutiile responsabile pentru aceasta.

La clasarea imobilelor existente este necesara alcatuirea unui dosar care
contine informatii de naturd administrativa, juridica, istorica si tehnica.
Dintre acestea, principalul document ce argumenteaza statutul de monu-
ment istoric este figa analitica de inventariere.

Practic, Normele Metodologice definesc patru criterii prin care se stabi-
leste ulterior clasa de monument:

— criteriul vechimii;

— criteriul referitor la valoarea arhitecturala, artistica si urbanistica;

— criteriul referitor la frecventa (raritate si unicitate);

— criteriul referitor la valoarea memorial-simbolica.

Pentru fiecare criteriu se acorda un calificativ: exceptional, foarte mare,
mare, mediu, mic, nul. Stabilirea calificativului pentru fiecare criteriu se
poate realiza intr-un mod riguros, in baza specificatiilor mentionate in cu-
prinsul Normelor Metodologice. Criteriile si calificativele prin care se fun-
damenteaza clasarea imobilului trebuie mentionate si justificate in sectiu-
nea Documentare a figei analitice de inventariere ce face parte din dosarul
de clasare al imobilului. Institutul National al Patrimoniului, prin comisiile
sale, verifica ulterior criteriile de clasare utilizate gi face recomandarea de
clasare. Din gradul de detaliere a informatiilor cerute in Anexa 4 a Norme-
lor Metodologice reiese faptul ca este necesar ca fisele de inventariere sa
aiba un ridicat nivel justificativ.

Apoi, in functie de calificativele obtinute, imobilul este eligibil pentru
statutul de monument categoria A sau B. Spre exemplu, pentru obtinerea sta-
tutului de monument categoria A, este necesar cel putin un calificativ excep-
tional sau cel putin calificativul mare la toate criteriile de evaluare, mai putin
cel referitor la valoarea memorial-simbolica. Pentru obtinerea statutului de
monument categoria B, este necesard acordarea a cel putin trei calificative
mediu, insa fara ca imobilul sa obtina un calificativ mic la criteriul vechime.

Conform atat Legii 422/2001 cat si Normelor Metodologice, dosarul de
clasare sau declasare a unui imobil, inclusiv fisa analitica de inventariere,
se alcatuieste de catre Ministerul Culturii, prin serviciile sale deconcentrate.

Italia

Cadrul legislativ italian aferent identificarii, studiului, protejarii si in-
terventiei asupra monumentelor istorice este reprezentat de Codice dei beni
culturali e del paesaggio, Decreto Legislativo 42/2004 (Codul patrimoniului
si al peisajului) (CBCP 2004)

Conform legislatiei din Italia, responsabilitatea protectiei imobilelor
monument istoric revine Ministerului Culturii si Patrimoniului, organizat
prin Decretul prezidential 233/2007 (Regolamento...) . Actiunile asupra
constructiilor monument istoric sunt fie sub control direct al Ministerului,
fie sub controlul Directiilor Regionale pentru Bunuri de Patrimoniu, Soprin-
tendenze per i beni architettonici e paesaggistici, acestea purtdnd in final
responsabilitatea conservarii patrimoniului construit.

In codul italian (CBCP 2004), abordarea protejarii este diferita fatd de
abordarea protejarii monumentelor istorice din Romania, prin prevederea
unei verificari a interesului cultural pentru toate ,,operele” realizate cu mai
mult de 50 de ani in urma si a caror autor nu se mai afla in viata, sau pentru
toate ,,operele” mai vechi de 70 de ani. Imobilele in cauza vor fi deci tratate
precum monumente istorice pAna cadnd insemnatatea lor istorica se confir-
ma sau nu.

Practic, tot ce e relativ vechi intra sub incidenta , verificarii interesu-
lui cultural”. Aceasta se face fie din proprie initiativa a autoritatilor, fie la
solicitarea proprietarilor, urmand indicatiile generale stabilite de autoritati
pentru asigurarea uniformitéatii evaluarilor. Verificarea interesului cultural,
deci si statutul de monument istoric, se realizeazd conform prevederilor
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Soprintendenze per i beni architettonici e
paesaggistici, which ultimately bear the
responsibility for the preservation of built
heritage.

In the Italian Code (CBCP 2004), the
approach to protection is different from the
approach to protecting listed historic build-
ings in Romania, by providing for a cultur-
al interest assessment for all “works” made
more than 50 years ago and whose author is
no longer alive, or for all “works” more than
70 years old. The buildings in question will
therefore be treated as historic buildings un-
til their historical significance is confirmed
or not.

Basically, everything that is relatively
old falls under the cultural interest assess-
ment. This is carried out either on the au-
thorities’ own initiative or at the request of
the owners, following the general guide-
lines established by the authorities in order
to ensure the uniformity of the assessments.
The verification of the cultural interest, and
thus the historic building status, is carried
out in accordance with the provisions of
the Decree on the Criteria and Methods for
the Assessment of the Cultural Interest of
Real Estate (Criteri...). The criteria are es-
sentially the Italian equivalent of the Meth-
odological Norms for the Classification and
Inventory of Historic Buildings in Romania
(Order No. 2260). The establishment of ar-
tistic significance performed following the
decree mentioned above will result in a
declaration of cultural interest (the equiv-
alent of the historic building inventory re-
cord) that is made in accordance with the
Code of cultural heritage assets. The proce-
dure for the elaboration of the Declaration
will be initiated by the Regional Directorate
for Heritage Property and will include the
argumentation of the Declaration of In-
terest, which will be then adopted by the
Ministry. Finally, buildings whose cultural
significance is confirmed are inventoried in
public databases.

Finally, the specific building records
are available online for public consultation,
containing the following main information:
(See Table 3.)

Interventions on historic
buildings

Romania

Once a building is listed as a histor-
ic building, any type of intervention on
it can only be done with the approval of
the Ministry of Culture or of its services,
with specialists and experts certified by
the Ministry, respecting the specific re-
quirements for historic buildings and the
requirements regarding the quality of con-
struction works.

The framework governing the certifi-
cation of specialists, experts, and technical
verifiers in the field of historic building con-
servation, as well as the one that indicates
the attributions and responsibilities of the
professionals in this field, is represented by
the Order of the Ministry of Culture 2495
of 2010 (Ordin nr. 2495). This stipulates



B Tabel 3. Informatii principale privind fisele specifice imobilelor disponibile on-line
W Table 3. Main information about the specific building records available online
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Codificare Obiect Localizare Geo- Localizare Geo-referentiere Definire Informatii
Administrativa Cadastrala culturala istorice
Codification Object Geo- Cadastral Georeferencing Cultural Historical
Administrative Location Definition information
Location
Spatii, Surse si Stare conservare Sistem Plan Structura Structura
planimetrie, referinte diverse structural verticala orizontala
etaje elemente
Spaces, layout, Sources and Preservation Structural Ground plan Vertical Horizontal
floors References state of various System Structure Structure
elements
Acoperis Circulatie Pavaje Elemente Utilizare Situatie juridica Alcatuire
verticala decorative si piedica
Roof Vertical Paving Decorative Use Legal Situation | Composition
Circulation Elements

that the persons certified to protect histor-
ic buildings have the obligation to observe
the speciality permits in the letter and spirit
of scientific preservation and conservation
established by the Charter of Venice. At the
same time, they have to rigorously substan-
tiate, technically and scientifically, the cho-
sen solutions, in accordance with national
legislation and with the recommendations
of international acts in the field of historic
buildings.

Further analysing the Venice Charter
(1964), the document deals with the conser-
vation interventions on historic buildings
through articles 9-14. It formulates the idea
that if traditional techniques prove inade-
quate, the consolidation of a historic build-
ing can be achieved by using modern pres-
ervation and construction techniques that
have a scientifically proven effectiveness.

Taking into account the above de-
scribed process, it is deduced that the clas-
sification of buildings as historic buildings
is based on the analytical inventory record
to be produced for each historic building.
In its turn, it contains the reasoning for
the classification of a building as a histor-
ic building, respectively the ratings for the
four criteria that led to its classification.
However, once a property acquires its sta-
tus as a historic building, the types of in-
terventions that can be performed on it are
de facto limited, irrespective of the reasons
for its classification, resulting in a lack of
coherence between the justification of the
listing of buildings and the types of inter-
ventions allowed on them.

It can therefore be considered that by
facilitating the consultation of the analytical
records of historic buildings, their significant
components can be precisely identified and
the characteristics of the conservation and
consolidation interventions on the buildings
in question can be adapted in order to final-
ly obtain a better preservation of the historic
building, for the transmission of its heritage
values to subsequent generations.

Decretului privind criteriile si modalitatile de verificare a interesului cultu-
ral pentru bunuri imobile (Criteri...). Criteriile sunt in esenta echivalentul
italian al Normelor metodologice de clasare si inventariere a monumentelor
istorice din Roménia (Ordin nr. 2260). Determinarea insemnatatii artisti-
ce realizata urméand prevederile decretului mentionat anterior va constitui
o declaratie de interes cultural (echivalentul figei de inventariere a monu-
mentului istoric) ce se alcdtuieste in conformitate cu prevederile Codului
bunurilor de patrimoniu cultural. Procedura de alcatuire a Declaratiei va fi
initiatd de Directia Regionala pentru Bunuri de Patrimoniu, si va include ar-
gumentatia aferenta declaratiei de interes, urménd ca aceasta sa fie adoptata
apoi de catre Minister. In final, constructiile ale caror insemnatate culturala
se confirma sunt inventariate, in baze de date cu caracter public.

Figele specifice fiecarui imobil sunt in final disponibile on-line pentru
consultare publica.

Interventii asupra monumentelor istorice

Romaénia

Odata ce un imobil primeste statutul de monument istoric, orice tip de
interventie asupra constructiei in cauza se poate realiza numai cu avizul
Ministerului Culturii sau al serviciilor sale, cu specialigti si experti atestati
de acesta, cu respectarea exigentelor specifice monumentelor istorice si a
cerintelor privind calitatea lucrarilor in constructii.

Cadrul care reglementeaza activitatea de atestare a specialigtilor, exper-
tilor si verificatorilor tehnici in domeniul protejarii monumentelor istori-
ce, precum si cel care indica atributiile gi raspunderile profesionigtilor din
domeniu este reprezentat de Ordinul Ministerului Culturii 2495 din 2010.
Acesta stipuleaza faptul ca persoanele abilitate pentru protejarea monu-
mentelor istorice au obligatia de a respecta avizele de specialitate, in litera
si spiritul conservarii gi restaurarii stiintifice consacrate prin Carta de la Ve-
netia. Totodata, acegtia trebuie sa fundamenteze riguros din punct de vede-
re gtiintific si tehnic solutiile adoptate, in acord cu legislatia nationala si cu
recomandarile actelor internationale din domeniul monumentelor istorice.

Mergand mai departe catre Carta de la Venetia (1964), aceasta trateaza
prin articolele 9-14 operatiile de restaurare a monumentelor istorice. Este
formulata ideea ca daca tehnicile traditionale se dovedesc inadecvate, con-
solidarea unui monument se poate realiza prin utilizarea tehnicilor moder-
ne de conservare i constructie ce au eficacitatea demonstrata stiintific.
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Avand in vedere parcursul descris mai sus, se deduce faptul ca inca-
drarea imobilelor drept monumente istorice are la baza fisa analitica de
inventariere ce trebuie realizata pentru fiecare monument istoric in par-
te. La rindul ei, aceasta contine argumentarea incadrarii unui imobil drept
monument istoric, respectiv calificativele pentru cele patru criterii care au
condus la incadrarea lui. Totusi, din momentul in care un imobil dobandes-
te statutul de monument istoric, modalitatea de interventie asupra sa este
de facto limitata, indiferent de specificul argumentativ al incadrarii sale,
generdndu-se astfel o lipsa de coerenta intre justificarea clasarii imobilelor
si modalitatea de interventie asupra lor.

Se poate considera agadar ca prin inlesnirea consultarii figelor analitice
de inventariere a monumentelor istorice se pot identifica cu exactitate ele-
mentele de insemnitate ale acestora, iar specificul interventiilor de restau-
rare si consolidare a imobilelor in cauza poate fi adaptat pentru ca in final
sd se obtind o mai buna prezervare a monumentului pentru transmiterea
valorilor sale de patrimoniu generatiilor urmatoare.

Italia

Codul Italian indica in sectiunea a treia masuri si modalitati pentru pro-
tectia si conservarea bunurilor de patrimoniu, un aspect distinctiv fatd de
codul roménesc fiind faptul cé este exprimata explicit interzicerea utilizarii
imobilelor intr-o maniera improprie cu statutul lor.

Controlul Ministerului este exercitat prin autorizarea lucrarilor de inter-
ventie asupra bunurilor de patrimoniu in baza unui proiect ce include de-
scrierea gi argumentarea tehnica a operatiilor propuse, fiind necesar ,,avizul”
Ministerului Culturii, suplimentar fatd de autorizarea clasica de construire, in-
terventia fiind la dispozitia Directiei Regionale pentru Bunuri de Patrimoniu.

In cazul situatiilor de urgenta absoluta este permisa adoptarea de masuri
temporare de interventie pentru evitarea degradarii bunului de patrimoniu
si pentru punerea acestuia in siguranta, cu mentiunea ca este necesara noti-
ficarea imediata a Directiei Regionale pentru Bunuri de Patrimoniu.

Este important de notat ca legea italiand prevede faptul ca in situatia
bunurilor imobile localizate in zone cu risc seismic, restaurarea include
interventii de imbunatatire structurala.

Cadrul normativ tehnic de interventie asupra
monumentelor istorice

Romdénia

Cadrul de evaluare si interventie asupra cladirilor existente este reglemen-
tat in Roméania prin normativul P100-3/2008, si in particular, pentru inter-
ventia asupra monumentelor istorice exista Metodologia MP025/2004 pentru
evaluarea riscului si propunerile de interventie necesare la structurile con-
structiilor monumente istorice in cadrul lucrarilor de restaurare ale acestora.

Italia

Interventiile asupra imobilelor monument istoric se realizeazd urmand
ghidurile si normativele alcatuite de catre Ministerul Culturii din Italia, in
parteneriat cu institutii academice si de cercetare de profil. Interventiile
sunt demarate fie in mod voluntar, fie in urma masurilor de impunere ale
Ministerului Culturii.

In final, in urma clasarii unui imobil drept bun de patrimoniu, interven-
tia din punct de vedere structural asupra sa se va efectua urméand prevede-
rile Directivei pentru evaluarea si reducerea riscului seismic a patrimoniu-
lui cultural, cu referire catre normele tehnice de construire (Valutazione...).
Actul normativ a fost emis in 2007 si face referire la vechile norme de con-
struire italiene (echivalentul P100-1 si P100-3). in 2008 a fost emisa o noua
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Italy

The Italian Code indicates in the third
section measures and methods for the pro-
tection and preservation of heritage assets,
an aspect distinguishing it from the Roma-
nian code being the explicit prohibition of
the use of buildings in a manner inappro-
priate with their status.

The control of the Ministry is exercised
by authorising the intervention works on
heritage assets on the basis of a design that
includes the description and the technical
argumentation behind the proposed op-
erations, the “approval” of the Ministry of
Culture being necessary, in addition to the
classic building permit, the intervention
being ordered by the Regional Directorate
for Heritage Assets.

In the case of absolute emergencies, it
is permissible to adopt temporary interven-
tion measures to avoid the degradation of
the heritage asset and to ensure its safety,
with the mention that the Regional Directo-
rate for Heritage Assets should be notified
immediately.

It is important to note that the Italian
law provides that in the case of immovable
property located in areas with seismic risk,
conservation includes structural improve-
ment interventions.

Technical normative framework
for intervention on historic
buildings

Romania

The framework for the evaluation and
intervention on existing buildings is reg-
ulated in Romania by normative P100-3.
In particular, for the intervention on his-
toric buildings, there is the Methodology
MP025/2004 for the risk evaluation and
proposals for intervention necessary for the
structures of historic buildings within their
conservation works.

Italy

The interventions on historic buildings
are carried out following the guidelines and
norms developed by the Italian Ministry of
Culture, in partnerships with academic and
research institutions active in this field.
The interventions are initiated either on a
voluntary basis or following the Ministry of
Culture’s enforcement measures.

Finally, following the classification of a
building as a heritage asset, structural inter-
ventions will be carried out on it following the
provisions of the Directive on the Assessment
and Mitigation of Seismic Risk in Cultural
Heritage, with reference to Technical Regula-
tions for Constructions (Valutazione...). The
normative act was issued in 2007 and refers
to the old Italian building regulations (the
equivalent of P100-1 and P100-3). In 2008, a
new edition of the construction regulations
was issued, the Directives for evaluation and
intervention on historic buildings being also
updated, by means of the Linee Guida per la
valutazione e riduzione del rischio sismico
del patrimonio culturale allineate alle nuove
Norme tecniche per le costruzioni.



Specific issues of interventions on
historic buildings

B The authors have participated in the elab-
oration of seismic safety assessments or in
the preparation of intervention designs for
the increase of seismic safety for many his-
toric buildings: single-family and collective
dwellings, hotels (Grand Hotel du Boulevard,
Athénée Palace, Hotel Palace), hospitals (Wit-
ing, Polizu), places of worship (churches of
Orthodox or other denominations, Palace of
the Romanian Patriarchy), public buildings
(5% Sector City Hall, Palace of Justice, Gov-
ernment of Romania), etc. The development
and implementation of intervention solutions
for historic buildings presents some specific
issues (compared to interventions on unlisted
buildings), which we present briefly.

1. Normative provisions

The framework for assessment and
intervention on existing buildings is reg-
ulated by the Methodology MP025/2004.
The assessment of buildings is made by
reference to the strength required to with-
stand a high intensity seismic event with
a 500-year recurrence interval (ARI). The
minimum accepted intervention level is that
which results in a building’s capacity of at
least 60% of this value. Reporting to a high
hazard (until 2014, new buildings had to be
designed for an ARI of 100 years, and since
2014, for a 225-year ARI), leads to the need
to bring a sometimes hundred-years-old
historic building to a higher strength than
the one accepted for newly built buildings.
Given that there were no technical regula-
tions for seismic design until the 1960s, we
often find ourselves in a situation where a
building in an area with significant seismic
risk (such as, for example, Bucharest) has a
capacity five times lower than the minimum
accepted level. Therefore, an intervention
that would bring the building back to its
original state is not enough, but major works
are mandatory to increase the level of safety.

In very many cases, the Historic build-
ings commissions decide the degree of in-
tervention, which often represents a simple
structural improvement (without achieving
the desired minimum degree of strength).
However, even in this situation, the Design-
er and the Verifier of the Ministry of Re-
gional Development, Public Administration
and European Funds (MDRAPFE) are still
responsible for the essential requirement of
the safety of life. The graph (Figures 1 and
2) shows the ratio between the level that
a historic building (orange) must attain,
a level that specialist committees may re-
duce, and in grey, the level that guarantees
the safety of life to be ensured by the design
engineer.

2. Technical intervention solutions

The basic principle in choosing the in-
tervention solution is the preservation of
the historic character of the building. The
solutions must be effective, compatible,
sustainable, and reversible. The usual inter-
vention solutions consisted of (in addition
to repair works) the increase of the strength
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editie a normelor de constructie, fiind agadar actualizate si directivele de
evaluare si interventie asupra monumentelor istorice, prin Linee Guida per
la valutazione e riduzione del rischio sismico del patrimonio culturale alli-
neate alle nuove Norme tecniche per le costruzioni.

Probleme specifice interventiilor asupra
cladirilor monument istoric

B Autorii au participat la elaborarea expertizelor de evaluare a sigurantei
seismice sau la intocmirea proiectelor de interventii in vederea cregterii gra-
dului de asigurare la cutremur pentru numeroase cladiri monument isto-
ric: locuinte unifamiliale si colective, hoteluri (Grand Hotel du Boulevard,
Athénée Palace, Hotel Palace), spitale (Witing, Polizu), lacasuri de cult (bi-
serici ortodoxe sau de alte confesiuni, Palatul Patriarhiei Roméane), cladiri
publice (Primaria Sectorului 5, Palatul de Justitie, Guvernul Roméaniei) etc.
Stabilirea gi implementarea solutiilor de interventie pentru cladirile monu-
ment prezinta anumite probleme specifice (raportate la interventiile pentru
cladirile neclasate) pe care le prezentam succint.

1. Prevederi normative

Cadrul de evaluare si interventie asupra cladirilor existente este regle-
mentat prin Metodologia MP025/2004. Evaluarea cladirilor se face prin ra-
portare la capacitatea de rezisten{d necesara pentru a putea rezista unui
eveniment seismic de mare intensitate, cu o perioada de revenire (IMR) de
500 de ani. Nivelul de interventie minim acceptat este acela care conduce
la o capacitate a cladirii de cel putin 60% din aceasta valoare. Raportarea la
un hazard ridicat (pana in 2014 cladirile noi trebuiau proiectate pentru IMR
de 100 de ani, iar din 2014, pentru un IMR de 225 de ani), conduce la ne-
cesitatea aducerii unei cladiri istorice, cu o vechime, uneori, de sute de ani,
la o capacitate de rezistenta superioara celei acceptate pentru o cladire nou
construita. In conditiile in care, pana in anii 1960, nu au existat reglemen-
tari tehnice de proiectare seismica, ne regasim frecvent in situatia in care o
cladire dintr-o zona cu hazard seismic semnificativ (cum este, de exemplu,
oragul Bucuresti), are o capacitate de cinci ori mai micd decét nivelul mi-
nim acceptat. Prin urmare, o interventie care sa readuca cladirea la starea ei
initiala nu este suficienta, ci sunt imperios obligatorii lucrari majore care sa
conducd la cregterea nivelului de asigurare.

In foarte multe cazuri Comisiile monumentelor istorice decid gradul de
interventie, care adesea reprezintd o simpla ameliorare structurald (fara a
atinge dezideratul gradului minim de rezistenta). Totusi, chiar gi in aceasta
situatie, Proiectantul si Verificatorul MDRAPFE? sunt in continuare raspun-
zatori pentru cerinta esentiald de siguranta a vietii. Graficul (fig. 1-2) indica
raportul dintre nivelul la care trebuie adusa o constructie monument (porto-
caliu), nivel pe care comisiile de specialitate il pot reduce si, cu gri, nivelul ce
garanteaza siguranta vietii ce trebuie asiguratd de catre inginerul proiectant.

2. Solutii tehnice de interventie

Principiul de baza in alegerea solutiei de interventie este pastrarea ca-
racterului istoric al cladirii. Solutiile trebuie sa fie eficace, compatibile,
durabile si reversibile. Solutiile uzuale de interventie constau (suplimen-
tar fatd de lucrarile de reparatie) in cresterea capacitatii de rezistenta a
elementelor existente sau In introducerea de noi elemente structurale,
capabile sa preia majoritatea eforturilor seismice. Reglementarile tehnice
contin anumite contradictii. Astfel, in MP025 se specifica faptul ca inter-

3 Ministerul Dezvoltarii Regionale, Administratiei Publice gi Fondurilor Europene (MDRAPFE)
[nota ed.]
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ventiile ar trebui si fie reversibile, insa, in acelasi timp, conceptul trebuie
sd se bazeze pe aderenta si pe inclestare mecanica. Spre exemplu, pentru
zidarii se recomanda injectari cu lapte de ciment, tratarea dislocarilor cu
mortar-beton armat si placarea cu tencuieli armate. Se interzice in schimb
in mod explicit prevederea de pereti din beton armat izolati. Deoarece mul-
te cladiri istorice sunt masive, interventiile clasice, constdnd in placarea
cu tencuieli armate, trebuie realizate pe o mare parte din structura exis-
tenta, pentru a respecta cerintele de rezistenta si stabilitate prevazute de
normative. In cazul introducerii unor elemente locale (tuburi din beton
armat) plangeele nu pot asigura transmiterea eforturilor citre acestea, iar
transmiterea eforturilor la nivelul terenului de fundare este dificild. Din
acest motiv, singurele solutii tehnice eficiente gi care conduc la o minima
alterare a cladirii monument sunt cele care reduc nivelul de forte seis-
mice susceptibil de a actiona asupra structurii: izolarea bazei, amortizori
vascosi acordati, etc. Aceste solutii, utilizate cu succes in perioada recenta
la cladiri semnificative (de exemplu, la cladirea Guvernului), implica insa
costuri care nu sunt, de multe ori, acceptabile pentru proprietarii privati
sau publici. Problema costurilor nu ar trebui sa influenteze decét intr-o
mica masura solutia de interventie in cazul monumentelor, care ar trebui
sd asigure in primul rAnd siguranta cladirii si ocupantilor, cu mentinerea
caracterului istoric. In realitate, faptul ci reabilitarea unei cladiri monu-
ment este mult mai costisitoare decit cea pentru o cladire similara necla-
satd conduce, din pacate, la intarzierea deciziei si continuarea procesului
de degradare, uneori in mod ireversibil.

3. Limitdri privind solutia de interventie

Cladirile istorice nu corespund, de multe ori, criteriilor de functionali-
tate moderne. Un exemplu pe care il consideram pertinent este cazul spi-
talelor. De la asigurarea fluxurilor de persoane si a evacuarii de urgentd, la
sistemele de ventilatie sau la protectia la foc, o cladire conceputa in urma
cu 100 de ani prezintd numeroase deficiente cand este comparata cu un
imobil conformat urméand prevederile pentru cladirile nou construite. Cand
o astfel de cladire este si clasatd ca monument si se impune pastrarea con-
figuratiei originare, obiectivele de performanta nu pot fi intotdeauna atinse.
La o scard mai mica, solutia de consolidare este uneori dificil de realizat de-
oarece existd zone cu ornamente (pe fatade sau la interior) sau chiar camere
in care nu sunt acceptabile interventii, deoarece ar altera caracterul istoric.
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of the existing elements or the introduction
of new structural elements capable of resist-
ing most of the seismic forces. The technical
regulations contain some contradictions.
Thus, MP025 specifies that interventions
should be reversible, but at the same time,
the concept must be based on adhesion and
mechanical interlock. For example, for ma-
sonry, it is recommended to apply cement
slurry injections, to treat dislocations with
reinforced concrete mortar and coating with
reinforced plasters. It is explicitly forbid-
den, however, to design isolated reinforced
concrete shear walls. Because many historic
buildings are massive, classical interven-
tions, consisting of reinforced plastering,
must be carried out over much of the exist-
ing structure in order to meet the strength
and stability requirements of the regulations.
If local elements (reinforced concrete cores)
are introduced, the slabs cannot ensure the
transfer of loads to them and the transfer of
loads to the level of the foundation ground
is difficult. For this reason, the only effective
technical solutions that lead to a minimal
alteration of the historic building are those
that reduce the level of seismic forces sus-
ceptible to act on the structure: base isola-
tion, viscous dampers, etc. These solutions,
which have been successfully used in recent
years for important buildings (for example,
the Government building), involve however
costs that are often not acceptable to private
or public owners. The cost issue should only
slightly influence the intervention solution
for historic buildings, solutions that should
primarily ensure the safety of the building
and its occupants, while preserving its his-
torical character. In reality, the fact that the
rehabilitation of a historic building is much
more expensive than the one for a similar
unlisted one unfortunately leads to delays
in taking the decision and to the continua-
tion of the degradation process, sometimes
irreversibly.



3. Limitations on the intervention

solution

Historic buildings often fail to meet the
modern functionality criteria. An example
that we consider pertinent is the case of
hospitals. From the people flow asscurance
and emergency evacuation, to ventilation or
fire protection systems, a building designed
over 100 years ago has numerous deficien-
cies when compared to a building designed
according to the provisions for newly con-
structed buildings. When such a building
is also listed as a historic building and it
is mandatory to preserve its original config-
uration, the performance objectives cannot
always be achieved. On a smaller scale, the
consolidation solution is sometimes diffi-
cult to implement because there are areas
with ornaments (on the facades or inside)
or even rooms where interventions are not
acceptable, as they would alter the histori-
cal character. It is therefore possible some-
times to adopt necessary and very complex
structural solutions that take into account
the specific conditions of the building.

4. Approval and authorisation

of the solutions

The process for the approval of the solu-
tion and the issuing of permits is, in most
cases, a lengthy one. Although, for each his-
toric building there must be a listing record,
it was not always filled in or, when it exists,
it is difficult to obtain. For this reason, inter-
vention solutions may be amended several
times, to take account of the specific criteria
that led to the listing of the building. If this
record would be completed for all buildings
and available to the public (for example on
an online platform, as in Italy), it would
be easier to identify valuable areas and el-
ements that need to be protected. We have
encountered situations where a building
was listed a historic building mainly due to
one of the facades or some of the rooms, but
this information was not known from the be-
ginning, which led to a long (re)design pro-
cess until the approval of the solution. The
significant duration from the start of the ap-
proval process to the issuance of the author-
isation is all the more damaging in the case
of emergency interventions for ensuring the
safety of the building or of its elements. A re-
cent situation is the case of the Palace Hotel,
which has areas with a major collapse risk,
for which the authorisation procedures for
urgent works lasted for more than a yearr. In
situations such as the Palace Hotel, the is-
sue of special permits should be assessed in
emergency committees, not in line with the
rest of the designs. At the same time, for sit-
uations involving a major collapse risk, the
committee should have a more pronounced
technical character, at least in the first in-
stance.

Comments

W The paper carried out a comparative study
of the legislation related to the protection of
historic buildings in Romania and Italy, by
reviewing the legislative path of a building
from the stage of unlisted and unconsolidat-
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Se poate ajunge asadar la adoptarea de solutii structurale foarte complicate
care trebuie sa tina cont de conditiile specifice ale cladirii.

4. Avizarea si autorizarea solutiilor

Procesul de avizare a solutiilor si de emitere a autorizatiilor este, de cele
mai multe ori, unul de durata. Degi pentru fiecare monument trebuie sé existe
o figa de clasare, aceasta nu a fost intotdeauna completata sau, cdnd exista, ob-
tinerea ei este anevoioasd. Din acest motiv, este posibil ca solutiile de interven-
tie sa fie amendate in repetate finduri, pentru a tine cont de criteriile specifice
care au condus la clasarea cladirii. Daca aceasta fisa ar fi completata pentru
toate cladirile si disponibila publicului (de exemplu pe o platforméa on-line,
ca in Italia), ar putea fi mai usor identificate zonele si elementele valoroase
care trebuie protejate. Am intalnit situatii in care o cladire a fost declarata
monument in principal datoritd uneia dintre fatade sau unora dintre camere,
dar aceste informatii nu au fost cunoscute de la inceput, fapt ce a condus la
un lung proces de (re)proiectare pana la avizarea solutiei. Durata semnifica-
tiva de la demararea procesului de avizare pana la emiterea autorizatiei este
cu atat mai daunatoare in cazul interventiilor de urgenta pentru punerea in
sigurantd a cladirii sau a elementelor cladirii. O situatie recenta este cazul
hotelului Palace, care prezinta zone cu risc major de prabusire, si pentru care
procedurile in vederea emiterii autorizatiei pentru interventii de urgenta au
durat mai mult de un an. In situatii precum cea a hotelului Palace este necesar
ca emiterea acordurilor speciale sa fie judecate in comisii de urgenta, nu in
linie cu restul proiectelor. Totodata, pentru situatiile ce implica un risc major
de prabusire, comisia ar trebui sa aiba, cel putin in prima instanta, o aplecare
tehnica mai pronuntata.

Comentarii

B Prezenta lucrare a realizat un studiu comparativ al legislatiei aferente
protejarii monumentelor istorice din Roménia si Italia, prin trecerea in re-
vista a parcursului legislativ al unui imobil de la stadiul de constructie exis-
tenta neclasata si neconsolidata la cea de constructie existentd monument
istoric consolidata. Totodatd au fost evidentiate exemplificat problemele
specifice interventiilor asupra cladirilor monument, prin prisma prevede-
rilor normative, a solutiilor de interventie si a limitarilor asupra acestora.

Din cele doua situatii analizate au reiesit etapele distincte ale parcursu-
lui de mai sus:

— Clasarea propriu-zisd si criteriile de incadrare: In Romania clasarea se
realizeaza in final in baza unei fise de inventariere ce include criteriile ce in-
dica in mod specific caracterul de monument al constructiei. Figele ar trebui
sa fie disponibile public, ele fiind administrate de Institutul Patrimoniului.
Situatia din Italia este similara, insd baza de date a Declaratiilor de interes
cultural (echivalentul fiselor de inventariere) este disponibila public on-line.

— Reglementarea posibilitdtii de interventie: In ambele sisteme interven-
tia asupra imobilelor de patrimoniu este guvernata si supervizata de apa-
ratul central si regional al Ministerului Culturii din fiecare tara. Legislatia
din Roménia este insd relativ contradictorie in privinta posibilitatilor de
interventie, fiind facute trimiteri catre acorduri internationale generaliste
si catre rigoare tehnica, ordinea prioritatilor nefiind indubitabila. Pe de alta
parte, legislatia din Italia indica cert faptul ca procesul de restaurare-con-
solidare la imobilele monument aflate in zone cu risc seismic trebuie sa
sub-includa interventii de imbunétatire structurala.

— Interventia propriu-zisa de reabilitare-consolidare: Atat in Roménia
cat gi in Italia interventiile asupra bunurilor de patrimoniu se realizeaza
urmand prescriptiile normelor tehnice specifice monumentelor istorice.
Cadrul acesta este teoretic reprezentat in Roméania de catre metodologia
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MP025/2004, ce este insa aplicatd in mod limitat. Cadrul tehnic italian este
mult mai bine definit, documentul normativ aferent evaluarii si interventiei
asupra monumentelor istorice fiind actualizat si coordonat in raport cu cele
mai recente norme italiene in constructii. Este asadar necesara actualizarea
metodologiei MP025 i clarificarea definirii responsabilitatii proiectantului
in situatia in care nu acesta stabileste nivelul de interventie.

Se remarca in acelasi timp faptul ca legea italiana face referiri mai ample
atat catre protectia monumentelor istorice imobile, cét si cédtre cele mobi-
le, cu privire la instrainarea, circulatia, valorificarea si utilizarea lor, codul
italian stipuldnd si c& monumentele nu vor fi utilizate in moduri incompa-
tibile cu statutul lor.

Se poate considera ca pentru protejarea mai eficientd pe termen lung a
bunurilor de patrimoniu este dezirabila o mai buna coordonare si integrare
intre modalitatea de clasare a monumentelor istorice (continutul si argumen-
tatia inclusa in figele de inventariere) si posibilitatea ulterioara de interventie
asupra lor. Este de dorit ca aceste figse sa cuprinda argumentari temeinice si
sa fie cu adevarat publice, permitdnd astfel identificarea exacta a elementelor
care au condus la clasarea unui imobil, solutiile de consolidare putand fi apoi
adaptate pentru optima protejare a valorilor respectivului monument istoric.

O situatie aparte este generatd de incompatibilitatea de avizare a lucrari-
lor de catre expertii MCC, respectiv expertii MDRAPFE, fiind necesar avizul
ambelor parti. Totusi, in situatia in care, pentru cazuri intemeiate, interven-
tiile de consolidare au un caracter necesar restrins, limitat spre exemplu
la caracterul originar al materialelor, expertul MC poate aviza din punc-
tul sdu de vedere proiectul. Pe de alta parte, expertul MDRAPFE trebuie sa
respecte principiile si regulile privind asigurarea rezistentei si stabilitatii
corespunzdtoare normativelor de proiectare gi de construire. Existd agadar
cazuri in care situatia agreata de expertul MC nu poate fi acceptata de catre
expertul MDRAPFE fara incilcarea normativelor. O problematicd similara
poate apdrea si in cazul verificarii tehnice a proiectelor, verificare incarcata
de responsabilitate legala.

In acelasi timp, trebuie spus ca in zona seismica adiacentd Bucurestiu-
lui, conform normelor actuale, se pot realiza cladiri din zidarie simpla in-
alte de cel mult un nivel. In aceasta situatie, cum se poate realiza in mod
rezonabil consolidarea unui imobil multietajat din zidarie simpla, in mod
neinvaziv si reversibil?

Specificul aparte al lucrarilor de reabilitare la monumente istorice soli-
cita o abordare deosebita atat din partea celor implicati direct in proiectarea
interventiilor, cat si din partea celor implicati in definirea cadrului legislativ
aferent. in cazul interventiilor de urgenta asupra cladirilor monument este
necesara o buna pregétire din timp a cadrului legislativ, aceste interventii
avand capacitatea de a influenta ireversibil statutul, nivelul de conservare
si chiar existenta monumentelor istorice.

In situatia unui eveniment seismic major exista posibilitatea ca anumite
cladiri sa sufere avarii severe ce ar necesita punerea de urgenta in siguranta.
Cadrul legislativ actual ar putea conduce la durate mari de avizare, deter-
mindnd degradarea suplimentara a patrimoniului. Pe de alta parte, contra-
riul nu este la rindul sdu dezirabil. Prin realizarea in regim de urgenta a
unor interventii fara aviz, se poate ajunge la situatia adoptarii de interventii
care ar distruge esenta monumentului. Se considera prin urmare necesara
adaptarea situatiei interventiilor de urgenta asupra monumentelor, printr-o
perspectiva tripla:

— Finalizarea si publicarea on-line a fiselor de inventariere, pentru a pu-

tea identifica rapid zonele valoroase ce trebuie protejate;

— Stabilirea de solutii cadru de interventie pentru punerea in siguranta

a monumentelor;

— Stabilirea la nivel judetean a unor experti tehnici, responsabili fiecare

pentru un numar de cladiri monument.
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ed existing building to that of consolidated
existing historic building. At the same time,
the problems specific to historic buildings
were exemplified in terms of the norma-
tive provisions, the intervention solutions,
and of the limitations imposed on them.

The two analysed situations outlined
the distinct stages of the above path:

— The actual listing and the classifi-
cation criteria: In Romania, the listing is
made in the end based on an inventory
record that includes the criteria that spe-
cifically indicate the building’s heritage
character. The records should be available
to the public, being administered by the
Heritage Institute. The situation in Italy
is similar, but the database of Declara-
tions of cultural interest (the equivalent
of inventory records) is publicly available
online.

— Regulation of the intervention op-
tions: In both systems, the intervention
on heritage buildings is governed and su-
pervised by the central and regional ap-
paratus of the Ministry of Culture of each
country. However, the Romanian legisla-
tion is relatively contradictory in terms of
intervention options, making references
to generalist international agreements and
to technical rigour, the order of priorities
being questionable. On the other hand,
the Italian legislation indicates that the
conservation and consolidation process
of historic buildings in seismic risk areas
should include structural improvement
interventions.

— The actual rehabilitation-consolida-
tion intervention: Both in Romania and in
Italy, the interventions on heritage assets
are carried out following the prescrip-
tions of the technical regulations specif-
ic to historic buildings. Theoretically, in
Romania this framework is represented
by Methodology MP025/2004, which is,
however, applied in a limited way. The
Italian technical framework is much bet-
ter defined, the normative document re-
lated to the assessment and intervention
on historic buildings being updated and
coordinated in relation to the latest Ital-
ian building regulations. It is therefore
necessary to update the MP025 method-
ology and to clarify the definition of the
designer’s responsibility, when he or she
is not the one who determines the level of
intervention.

At the same time, it is remarked that
the Italian law makes wider references
to the protection of both immovable and
movable heritage assets, regarding their
alienation, circulation, enhancement, and
use, the Italian code also stipulating that
they will not be used in ways incompati-
ble with their status.

It may be thought that better coordi-
nation and integration between the way
in which historic buildings are listed (the
content and reasoning included in the in-
ventory records) and the subsequent pos-
sibility of intervention on them is desira-
ble, for a more efficient long-term protec-
tion of the heritage assets. It is desirable
that these records contain sound argu-



ments and be truly public, thus allowing
for the accurate identification of the ele-
ments that led to the listing of a building,
the consolidation solutions being then
adapted to optimally protect the values of
that historic building.

A special situation is generated by
the incompatibility between the permits
issued by MC experts and by MDRAPFE
experts, the approval of both parties being
necessary. However, if, in justified cases,
the consolidation interventions are of a
limited nature, for example, to the orig-
inal character of the materials, the MC
expert may approve the design from his
or her point of view. On the other hand,
the MDRAPFE expert must adhere to the
principles and rules for ensuring resist-
ance and stability according to the design
and construction standards. Thus, there
are cases when the situation approved by
the MC expert cannot be accepted by the
MDRAPFE expert without violating the
regulations. A similar problem may appear
in the case of the technical verification of
the designs, a verification that carries le-
gal responsibility.

At the same time, it must be said that
in the seismic area next to Bucharest,
according to current standards, simple
masonry buildings may be built with a
maximum of one level. In this situation,
how can the consolidation of a multi-sto-
rey building be reasonably carried out, in
a non-invasive and reversible way?

The specificity of historic building re-
habilitation works requires a different ap-
proach both from those directly involved
in the design of the interventions and
from those involved in defining the relat-
ed legislative framework. Emergency in-
terventions on historic buildings require
a good early preparation of the legislative
framework, these interventions having
the capacity to irreversibly influence the
status, the level of preservation, and even
the existence of historic buildings.

In the event of a major seismic event,
there is a possibility that certain build-
ings will suffer severe damage that would
require emergency safety interventions.
The current legislative framework could
lead to long approval periods, resulting
in further degradation of the heritage. On
the other hand, the opposite is not desira-
ble either. By carrying out emergency in-
terventions without a permit, a situation
may be reached where interventions that
would destroy the essence of the historic
building are adopted. It is therefore con-
sidered necessary to adapt the situation
of emergency interventions on historic
buildings through a triple perspective:

—Finalising and publishing the inven-

tory records online, so that the valu-
able areas that need to be protected
are quickly identifiable;

—Developing framework intervention

solutions for the safety assurance of
the historic buildings;

— Establishing technical experts on a

county level, each responsible for a
number of historic buildings.
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MUemlékek tlzvédelmi tervezése
meérnoki modszerekkel

ESETTANULMANY — AZ OPERAHAZ MUHELYHAZANAK
TUZVEDELMI TERVEZESE

W Kivonat: Epiileteink egyre bonyolultabbak, ¢sszetettebbek, nemcsak a
funkcioik, hanem az alkalmazott szerkezetek, megolddsok tiikrében is. Kiilo-
ndsen igaz ez torténeti épiiletekre, miiemlékekre, féleg, ha rekonstrukcidjuk
soran az eredetitdl eltéré funkciét kapnak. Ezen épiiletek tlizvédelmét egyre
kevésbé lehet megtervezni n. leird, azaz tételes eldirasokon alapulé madd-
szerekkel; helyettiik egyre szélesebb korben terjednek a tiizvédelem mérndki
mddszerei. Jelen cikkben a Kébanyai titon 1évd egykori MAV Eszaki Jarmiija-
vito legnagyobb és legfontosabb, miiemléki statust élvezd épiilete, az egykori
mozdonyjavité csarnok (Eiffel-csarnok) tiizvédelmi tervezési sajatossdgait
ismertetjiik.

B Kulcsszavak: tlizvédelem mérnoki modszerei, CFD modellezés, oltdbe-
rendezés, hi- és fistelvezetés

Bevezetés

W Epiileteink egyre bonyolultabbak, dsszetettebbek, nemcsak a funkcioik,
hanem az alkalmazott szerkezetek, megoldasok titkrében is. Killonosen igaz
ez torténeti épiiletekre, mtiemlékekre, f6leg, ha rekonstrukci6juk sordn az
eredetitdl eltéré funkciét kapnak. Ezen épiiletek ttizvédelmét egyre kevés-
bé lehet megtervezni tn. leir6 (angolszasz széval preszkriptiv), azaz tételes
el6irasokon alapulé modszerekkel; helyettiik egyre szélesebb korben terjed-
nek a tzvédelem mérnoki médszerei (SZIKRA 2013). A leiré médszerek
olyan egyszert, tapasztalati képleteken vagy tablazatokon alapulé mére-
tezések, amelyek jellegiiknél fogva a biztonsag javara jelentds tartalékokat
tartalmaznak.

A leir6 moédszerekkel szemben a mérnoki tervezési médszerekben, igy
a cellamodellekben is az épiilet haromdimenziés modelljét — szerkezeteit,
berendezéseit és a szerkezetek altal hatarolt bels6 tereket — véges kiterje-
désti cellakra osztjuk, amelyek cellahalét vagy cellahalékat alkotnak. Az
épiiletmodellben az éghet6 anyagok, épiiletszerkezetek definidldsa mellett
kiilonb6z6 helyszineken tlizfészkek is elhelyezheték. A modellek miiko-
désére a cellakra felirt mozgéas, h6- és anyagatadasi egyenletek numerikus
megoldésa jellemzé. Ezek segitségével nemcsak meghatérozhaté, hanem vi-
zualizédlhat6 az épiilet és tlizvédelmi berendezéseinek ttizeseti viselkedése.

1 TAKACS Lajos Gabor, okl. épitészmérnok, dr., egyetemi docens a Budapesti Mitiszaki
Egyetem Epiiletszerkezettani Tanszékén, Magyarorszag; SZIKRA Csaba, okl. épiiletgé-
pész mérnok, tudomanyos munkatars a Budapesti Miszaki Egyetem Epiiletenergetikai
és Epiiletgépészeti Tanszékén, Magyarorszag,
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The Fire Safety Design of
Historic Buildings with
Engineering Methods

CASE STUDY - THE FIRE SAFETY DESIGN
OF THE WORKSHOP OF THE
OPERA HOUSE

B Abstract: Our buildings are becoming in-
creasingly complex, not only in terms of their
functions, but also regarding the applied struc-
tures and solutions. This is especially true of
listed and unlisted historic buildings, especial-
ly if they gain a new function, different from
the original one, during their conservation.
The fire safety of these buildings can hardly
be designed with so-called descriptive design
methods that are based on compliance with
prescriptive requirements; the fire safety en-
gineering methods are increasingly spreading
instead. In this article, we describe the fire
safety design features of the largest and most
important, listed historic building, the former
locomotive repair workshop (the Eiffel Hall) of
the former Northern Motive Power Depot of the
Hungarian National Railway Company.

B Keywords: engineering methods of fire
safety, CFD modelling, fire extinguishing sys-
tem, heat and smoke extraction

Introduction

B Our buildings are becoming increasingly
complex, not only in terms of their functions,
but also regarding the applied structures and
solutions. This is especially true of listed
and unlisted historic buildings, especially if
they gain a new function, different from the
original one, during their conservation. The
fire safety of these buildings can hardly be
designed with so-called descriptive (the Eng-
lish version: prescriptive) design methods
that are based on compliance with prescrip-
tive requirements; the fire safety engineering
methods are increasingly spreading instead
(SZIKRA 2013). The descriptive methods are
simple measurements based on empirical for-
mulas or tables, which by their very nature
contain significant reserves for safety.

1 Lajos Gabor TAKAGS, certified civil engine-
er, PhD, associate professor at the Budapest
University of Technology and Economics,
Department of Structural Engineering, Hun-
gary; Gabor SZIKRA, certified building servi-
ces engineer, research fellow at the Budapest
University of Technology and Economics, De-
partment of Building Energetics and Building
Service, Hungary.



In contrast to the descriptive methods, in
the engineering design methods, thus in cell
models as well, the three-dimensional mod-
el of the building - its structures, fixtures,
and interior spaces enclosed by structures
— is divided into finite elements that form a
network of cells or meshes. In the building
model, besides the definition of flammable
materials and building structures, seats of fire
can be placed in different locations as well.
The operation of the models is characterised
by the numerical solution of motion, heat,
and mass transfer equations prescribed for
cells. These can be used not only to deter-
mine, but also to visualise the behaviour of
the building and its fire safety equipment in
the case of a fire. Cell models are suitable not
only for the fire safety design of buildings, the
evaluation regarding the cooperation of the
active fire safety systems (fire alarm systems,
smoke and heat extraction systems, built-in
fire extinguishing systems), but also for the
precise determination of the fire’s thermal ef-
fects on the load-bearing structures (SZIKRA
& TAKACS 2016).

This is valid in particular for the conser-
vation of the former Northern Motive Power
Depot of the Hungarian National Railway
Company (MAV) on Kébanyai Road, in the
10" district of Budapest, the new function of
which is the rehearsal and workshop space
of the Hungarian State Opera House and the
Erkel Theatre. The building ensemble con-
sists of the following elements:

— Building A, the Eiffel Hall,

— Building B, the so-called Opera Studio,

— Building C, the Scene Dock,

— Building D, the Operation Building.

In this article, we describe the fire safety
design features of the largest and most impor-
tant, listed historic building, the former loco-
motive repair workshop (the Eiffel Hall) from
this building ensemble.
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A cellamodellek nemcsak épiiletek ttizvédelmi tervezésére, az aktiv tlizvé-
delmi berendezések (tiizjelz6 rendszerek, hé- és fuistelvezetés, beépitett ol-
téberendezések) egyiittmiikodésének vizsgalatara alkalmasak, hanem a tar-
toszerkezetekre juto tizeseti hdmérsékleti hatdsok pontos meghatarozasara
is (SZIKRA & TAKACS 2016).

Fentiek kiillonosen érvényesek a fvaros X. keriiletében, a Kébanyai iton
16v6 egykori MAV Eszaki Jarmuijavit6 rekonstrukciéjara, amelynek tervezett
1j funkcibja a Magyar Allami Operahaz és az Erkel Szinhaz 6j mihelyhéza
és prébacentruma. Az épiiletegytittes az alabbi elemekbdl all:

— A éptlet Eiffel-csarnok,

— B épiilet in. Operastudié,

— C éptilet Jelmezraktar,

- D épiilet Uzemeltetés épiilete.

Jelen cikkben az épiiletegyiittes legnagyobb és legfontosabb, mtiemléki
statust élvezd épiilete, az egykori mozdonyjavit6 csarnok (Eiffel-csarnok)
tlizvédelmi tervezési sajatossdgait ismertetjiik.

Az Eiffel-csarnok altalanos épitészeti és
tlzvédelmi jellemzdi

W Az Eiffel-csarnok 1883-85 kozott épiilt, feltehet6en FEKETEHAZY Janos
tervezte, nem az altalanos hiedelem szerinti Eiffel-iroda. A tervezett felaji-
tast kovetéen két f6 részbdl 4ll majd: az tizemi (tarolasi és miihely) részbdl
és a kozonségforgalmi részbdl. A csarnok 214 m hosszi, 96 m széles, 6tha-
jos. Tartoszerkezete szegecselt acél racsos tartékeretekbdl all (2. kép), ame-
lyeken jelenleg deszkaburkolat és trapézlemez fedés talalhat6. A homlokzat
nyerstégla architektara (1. kép). Az éptilet létesitését kovetéen szdmos at-
alakitast, bévitést ért meg, jelenlegi 4llapota leromlott.

Az épiiletben a tervezett feltjitast kovetGen az alabbi kockazati egységek
és egyben tlizszakaszok kiilonitheték el:

1. El6csarnok, szinpadok — k6zonségforgalmi rész (Q-Y tengelyek kozott
az épiilet teljes szélességében),

2. Miihelyek (C-Q/6-9 tengelyek kozott),

3. Diszlet- és egyéb raktarak (C—Q/6*-9 tengelyek kozott),

W 1. kép: Az Eiffel-csarnok Idtvdnyterve a feltjitdst kbvetéen © Kozti Zrt,, Marosi Studio
B Photo 1. Architectural visualization of the Eiffel Hall after the renovation © Kézti co. Ltd., Marosi Studio
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W 2. kép: Az Eiffel-csarnok felujitds el6tti belsé képe © KAKASY LdszI6, BMIE Epiiletszerkezettani Tanszék
B Photo 2. The interior of the Eiffel Hall before the renovation © LdszI6 KAKASY, BUTE Department of
Structural Engineering

4. Rekredcios teriilet (A—Q/1-4 tengelyek kozott),

5. Gépészeti teriilet (C—Q/4—6 tengelyek kozott).

Az épiilet meglévé miiemléki tartészerkezete szegecselt acél keretalla-
sokbdl all, amelyek nem hegeszthetd osszetételdi acél anyagbol késziiltek;
megerdsitésiik emiatt is kertilend6 volt. A homlokzati falak téglabdl késziil-
tek. A tet6fodém térelhatarolé szerkezete acél fegyverzetl szendvicspanel,
altalanossagban B-s1, d0 tlizvédelmi osztélyt PIR vagy fenolhab maghészi-
geteléssel (eltérési engedély alapjan), a tlizszakaszhatarok vonaléban, illet-
ve a tlizterjedés ellen védett kovetelményti teriileteken kézetgyapot mag-
hészigeteléssel. Az égheté maghdszigetelést tetépanelek azért kertiltek ki-
valasztésra, mert azonos hétechnikai jellemz6k mellett sokkal kénnyebbek,
mint a kézetgyapot maghdszigetelést tipusok, igy elkeriilhet6 a szegecselt
acél tartészerkezet megerésitése, amely a miiszaki problémék mellett mi-
emlékvédelmi szempontbdl is keriilendd. A rekonstrukcié révén az éptilet-
ben monolit vasbeton falak és fodémek késziilnek; a tizgatlé szerkezetek
is monolit vasbetonbdl lesznek. A teté-feliilvilagiték B-s1, dO tlizvédelmi
osztélyn polikarbonét szerkezetek.

Az épiilet beépitett tlizjelz6 berendezéssel és beépitett oltéberendezéssel
van ellatva. Az 1200 m?-nél nagyobb alapteriiletti helyiségek (1. kép) hé- és
fustelvezetéssel ellatottak, ahol az elvezetés természetes titon, a tetébe épi-
tett fiistelvezetSkkel biztositott; a 1égpétlast részben természetes tton, de a
védett homlokzat okozta korlatok miatt tébbnyire gépi Gton biztositjak.

Az Eiffel-csarnok CFD modellezése

B A tlizvédelemben alkalmazott CFD-modellek &ltaldban kis sebességii
turbulens és laminaris aramlasok kezelésére alkalmasak, tehat alapvet6en
dramlasi modellek (HESKESTAD 1995). Napjainkra azonban alkalmassa
valtak épiiletek komplex modellezésére (MCGRATTAN et al. 2014a, 2014b;
Database.data file...), az alabbi jellemzdkkel, sajatossdgokkal:

— Az épliletek haromdimenziés modellként abrazolhat6k a térben (2. abra).
Az épiletszerkezetek, illetve egyes rétegeik, komponenseik a szoka-
sos CAD szoftverektél eltéréen hétani jellemzbikkel egytitt abra-
zolhatéak (strliség, hévezetési tényezd és annak hémérsékletfiiggs
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General architectural
and fire safety features
of the Eiffel Hall

m The Eiffel Hall was built between 1883
and 1885, presumably designed by Janos
FEKETEHAZY, not by the Eiffel Office as it
was generally thought. Following the ren-
ovation, it will consist of two main parts:
the operating area (storage and workshop)
and the public access area. The hall is 214
metres long and 96 metres wide, with five
aisles. Its load-bearing structure consists of
riveted steel truss frames (Photo 2), which
is currently covered with planks and corru-
gated metal sheeting. The elevation presents
brickwork surfaces (Photo 1). Following its
construction, the building underwent var-
ious modifications, expansions; its current
state has deteriorated.

After the planned renovation, the follow-
ing risk units and fire sections can be separat-
ed in the building:

1. Lobby, stage areas — public access area
(between the axes Q-Y, across the entire
width of the building),

2. Workshops (between the axes C-QQ/6-9),

3. Scene dock and other warehouses (be-
tween the axes C-Q/6*-9),

4. Recreation area (between the axes
A-Q/1-4),

5. Technical space (between the axes
C-Q/4-6).

The existing historic load-bearing struc-
ture of the building consists of riveted steel
frames made of non-weldable steel; their
reinforcement should therefore be avoid-
ed. The elevations are made of bricks. The
roof envelope system includes steel-faced
sandwich panels, generally with PIR or
phenolic foam core insulation (according to
the deviation permit), with the reaction to
fire classification B-s1, d0, and stone wool
core insulation in the area of the fire sec-
tion boundaries, as well as areas protected
against the spread of fire. The flammable
core insulated roof panels have been chosen
because with the same thermal properties
they are much lighter than the ones with
stone wool insulation, so the reinforcement
of the riveted steel load-bearing structure
can thus be avoided, which, besides the
technical problems, should be avoided with
a view to historic building conservation as
well. Through the conservation, the build-
ing will receive monolithic reinforced con-
crete walls and ceilings; the fire protection
structures will also be made of monolithic
reinforced concrete. The skylights are poly-
carbonate structures with the reaction to
fire classification B-s1, d0.

The building is equipped with built-in
fire alarm and fire extinguishing systems.
Spaces with a floor area of over 1,200 square
metres (Photo 1) are equipped with smoke
and heat extraction systems, where the ex-
traction is ensured by a natural exhaust sys-
tem, i.e. smoke exhaust duct lines built in
the roof, and the air supply is ensured partly
in a natural way, but mostly mechanically
due to the barriers set up by the protected
status of the elevation.
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W 1. dbra: Az Eiffel-csarnok féldszintjének dtnézeti alaprajza. Sotét kiemeléssel a h6- és fiistelvezetéssel elldtott teriiletek jeloltek © Kozti Zrt.
M Figure 1. Overview of the Eiffel Hall ground floor plan. Areas equipped with smoke and heat extraction systems are highlighted in a darker colour © Kozti co. Ltd.

M 2, dbra: Az Eiffel-csarnok keresztmetszete az el6csarnokon keresztiil © Kozti Zrt.
M Figure 2. The cross-section of the Eiffel Hall through the lobby © Kézti co. Ltd.

CFD modelling of the Eiffel Hall

B The CFD models used in fire safety are
generally suitable for managing low veloc-
ity turbulent and laminar flows, so they are
basically flow models (HESKESTAD 1995).
Today, however, they have become suita-
ble for the complex modelling of buildings
(MCGRATTAN et al. 2014a, 2014b; Database.
data file...), with the following features and
characteristics:

— Buildings can be represented as three-
dimensional models in space (Figure 2).
Building structures and some of their
layers and components can be repre-
sented, contrary to the standard CAD
software, together with their thermal
characteristics (density, thermal con-
ductivity factor and its temperature de-
pendence, specific heat), which influ-
ence the temperature and flow condi-
tions in the interior space, as well as
their own warming (SZIKRA & TAKACS
2014a).

— The fires in the building can be de-
scribed with a thermal development

alakulésa, fajhd), amelyek befolyasoljak a belsé térben kialakul6é hé-
mérsékleti és aramlési viszonyokat, tovabba a sajat felmelegedésiiket
is (SZIKRA & TAKACS 2014a).

— Az épiiletben bekovetkezd tiizek leirhatok valds 1éptéki tliztesztek so-
ran meghatarozott héfejlédési gorbével (kW/m?, MW/m?), megadhatd
a tz teljesitményének idébeni alakulasa, de az éghet6 épiiletszerke-
zetek, illetve az épiiletekben tarolt égheté anyagok t(iztechnikai tulaj-
donsagainak meghatarozasa mellett egy adott gytjtéforras esetén a tiiz
terjedése, illetve teljesitményének idébeni alakuldsa is modellezheté.

Az Eiffel-csarnok raktérteriileteiben a VTT beépitett oltéberendezé-

sekkel ellatott raktarakra javasolt tizgorbét alkalmaztuk (HIETANIEMI &
MIKKOLA 2010):

— Az automatikus tiizjelz6 rendszerek érzékel6i a modelltérbe helyezhe-
ték, az érzékelési idejiitk vizsgalhato.

— A beépitett oltéberendezések (vizzel oltdk, vizkoddel oltok) fejei a mo-
dellekben rendkiviil pontosan parametrizdlhaték: a nyomas, a vizho-
zam, a kiold4si hémérséklet mellett a kioldési érzékenység, a cseppek
eloszlasa, szemnagysédga egyarant megadhatd.

— Gravitaci6s vagy gépi hé- és fustelvezetés, illetve légpotlas egyardnt
megadhat6, amely befolyasolhatja az éptiileten belili fiistterjedést, a
toxikus égéstermékek koncentracidjat, illetve a lathatésagi viszonyokat
is. Ezen eszk6zok vezérelhet6k is a modellben az automatikus ttizjelzé
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W 3. dbra: Az el6csarnokban, a raktdrban és a tetékertre nézé miihely szimuldcidja sordn alkalmazott
HRR-gérbe (héfelszabadulds-idé fiiggvény)

W Figure 3. The HRR curve (heat release - time function) used in the simulation in the workshop
overlooking the lobby, warehouse, and roof garden

rendszer érzékel6irdl, hasonléan a valés tlizjelz6 rendszerek vezérlési
matrixahoz (SZIKRA & TAKACS 2014b).

A numerikus hé- és fistterjedési szimulacié készitését az aldbbiak in-

dokoljak:

— annak igazolasa, hogy a tdémeges emberi tart6zkodasra szolgél6 elécsar-
nokban a kiiirités szdmara szitkséges harom perc kitiritési szintidén
beliil megfeleld a lathatéség és a hémérséklet, a sugarzés-intenzitas (a
jogszabély szerint megengedett kitiritési szintidé ttizmodellezés nélkiil
1,5 perc lenne),

—a hé6- és fiistelvezetés hatékonysigénak vizsgalata a raktarban és a te-
tékertben a tervezett gravitacids hé- és fuistelvezetés és gépi légpotlas,
valamint fiistkotények nélkiili kialakitas mellett,

— a tet6fodém tartészerkezetére és térelhatarold szerkezetére jutd gaztéri
hémeérsékletkitét meghatarozésa, kiilonos tekintettel a tet6 szendvi-
cspanelek éghet6 anyagt hdészigetelésének gyulladdsi hémérsékleté-
hez képesti alakulaséra,

W 4. dbra: Az Eiffel-csarnok hdromdimenziés modellje PyroSim kérnyezetben, a tet6fédém térelhatdrolé
szerkezete nélkiil dbrdzolva. ElGtérben a fébejdrat és az el6csarnok, hdttérben a vizsgdlt raktdrteriilet
a konténerekkel

W Figure 4. The three-dimensional model of the Eiffel Hall in a PyroSim environment, depicted without
the envelope components of the roof slab. In the foreground the main entrance and the lobby, in the
background the investigated warehouse with containers

Z8 Z017/4

curve (kW/m2, MW/m?) defined in
a real-scale fire test, the fire perfor-
mance can be defined in time, but be-
sides the fire properties of flammable
building structures and flammable
materials in the buildings, in the case
of a particular ignition source, the
spread of the fire and its performance
can also be modelled in time.

In the warehouse area of the Eiffel Hall,
we used a fire curve recommended for ware-
houses with VIT built-in extinguishers (HI-
ETANIEMI & MIKKOLA 2010):

— The sensors of the automatic fire detec-
tion systems can be placed in the model
space and their detection time can be
examined.

— The heads of the built-in extinguishers
(water and water mist extinguishers)
can be accurately parametrised in the
models: pressure, water flow, release
temperature and sensitivity, the size
and distribution of droplets can also be
specified.

— Gravity or mechanical heat and smoke
extraction, as well as air replacement
can also be specified, which can affect
the spread of smoke, the concentra-
tion of toxic combustion products,
and the visibility conditions within
the building. These devices can also
be controlled from the sensors of the
automatic fire alarm system in the
model, similarly to the control matrix
of real fire alarm systems (SZIKRA &
TAKACS 2014b).

The numerical simulation of heat and
smoke spread was necessary for the follow-
ing reasons:

— to demonstrate that visibility, temper-
ature, and radiation intensity in the
lobby area accessed by large numbers
of people are adequate for safe evacu-
ation within the necessary evacuation
time of three minutes (the evacuation
time permitted by law would be 1.5
minutes without fire modelling),
to examine the efficiency of the heat
and smoke extraction in the ware-
house and the roof garden with the
designed gravity heat and smoke ex-
traction, mechanical ventilation sys-
tem, and without smoke curtains,
to determine the gas temperature ex-
posure of the load-bearing structure
and envelope components of the roof
structure, particularly taking into ac-
count the changes in relation to the
ignition temperature of the flammable
thermal insulation materials of the
roof sandwich panels,

—and to investigate that the coopera-
tion of certain active fire protection
equipments — especially the sprinkler
system and heat and smoke extraction
system — do not undermine the effi-
ciency of individual systems.

In the case of the Eiffel Hall, the model
suitable for the implementation has been
developed with the transformation and
completion of the three-dimensional archi-
tectural model imported into the simulation
software (Figure 2).
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W 5. dbra: A nagy diszletraktdr metszete CFD kérnyezetben, a tdrolds tetejére helyezett tiizfészekkel
M Figure 5. Cross-section of the large scene dock in a CFD environment, with a seat of fire placed on top of the storage

Particular care should be taken when
designing a CFD (computational fluid dy-
namics) simulation, used also to determine
the temperature exposure of the load-bear-
ing structures in case of a fire, when plac-
ing seats of fire. It is essential to know the
properties and the spatial distribution of
flammable materials within the examined
space. In the case of warehouses, basic data
include the storage system, the distribution
of shelves, the maximum possible storage
height, and distances from the load-bearing
structures (pillars, beams and cross girders,
slabs, etc.), the ceiling height being another
important information.

In the case of an examined space with
built-in extinguisher, it is necessary to know
the type of the extinguisher (sprinkler, wa-
ter mist, other), the parameters of the extin-
guishers’ heads (pressure, the distribution
of droplets, activation temperature, detector
response sensitivity — RTI, spray patterns,
etc.), as well as the location of the built-in
extinguisher (only ceiling-level or ceiling
and in-rack sprinklers are installed).

Thus, the most important aspects in the
selection of the real-scale fire test result for
fire modelling from literature are the ceiling
height of the examined space and of the fire
section, including storage height and type,
as well as the design of the built-in extin-
guisher. If the same test result is found in
the proposed building, it can be a good
basis for modelling. A typical test result is
that the peak power of fires near the ceiling
sprinklers is significantly lower than that of
the fire occurring in the middle of the stor-
age system, thanks to the rapid response of
the sprinklers; the maximum expected peak
power occurs in the event of a fire in the
floor area (HIETANIEMI & MIKKOLA 2010).

For modelling with predetermined fire
performance based on the above, the criteria
for placing seats of fire are as follows:

— on the floor surface — the highest level of

fire performance can be achieved here,

—in the middle of the storage system,

— at the highest points of the storage sys-

tem,

—tovébba annak vizsgalata, hogy az egyes aktiv tlizvédelmi berende-
zések — f6leg a sprinkler rendszer, valamint a hé- és fiistelvezetés —
egytittmiik6dése nem csokkenti az egyes rendszerek hatékonysagat.

Az Eiffel-csarnok esetében a szimulacids szoftverbe importalt 3D épi-
tészeti modell atalakitdsaval, kiegészitésével készitettiik el a futtatasokra
alkalmas modellt (2. abra).

Kiilonos gondosséaggal kell eljarni a tart6szerkezetekre juté ttizeseti hé-
mérsékletkitét meghatdrozasara is szolgalé CFD (szdmitégépes dramlasi szi-
mulécid) készités esetében a tiizfészkek elhelyezésénél. Alapveten ismer-
ni kell a vizsgalt térben talalhaté éghetd anyagok tulajdonségait, tovabba
térbeli eloszldsat. Raktérak esetében alapadat a tarolasi rendszer, a polcok
kiosztasa, a legnagyobb lehetséges tarolasi magassag, illetve a tavolsagok a
tartészerkezetektdl (pillérek, f6- és fidktartok, fodémek stb.), amelyhez szin-
tén fontos adat a belmagassag.

Beépitett oltéberendezéssel ellatott vizsgalt teriilet esetében ismerni
kell az oltéberendezés tipusat (sprinkler, vizkdd, egyéb), az oltéberendezés

]
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S
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- _
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W 6. dbra: Az Eiffel-csarnok egyik keretdlldsa, a tévében elhelyezett tiizfészekkel; a vildgos pontok
hémérsékletméré miiszerek

M Figure 6. A frame of the Eiffel Hall, with a seat of fire placed at its base; the light-coloured dots are
thermometers
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M 7. dbra: Az ISO 834 szerinti h6mérséklet-idé kitéti gorbe
M Figure 7. The temperature/time curve specified in 1SO 834

fejeinek paramétereit (nyomas, cseppeloszlés, aktivalasi hémérséklet, RTI
(detektorérzékenység), szoraskép stb.), tovabba a beépitett oltéberendezés
elhelyezkedését (csak mennyezeti fejek vagy mennyezeti és polckozi fejek
egyarant léteznek).

A tlizmodellezéshez vélasztandé valds 1éptékd tlizteszteredmény
szakirodalombdl torténé kivalasztasanal tehét a vizsgalt helyiség, tiizsza-
kasz-belmagassaga, azon beliil a tarolasi magassag és jelleg, valamint a be-
épitett oltéberendezés kialakitasa a legfontosabb szempontok. Ha a tervezett
éptlettel megegyez6 vizsgalati eredményt taldlunk, megfelel6 alapja lehet a
modellezésnek. Jellemz6 vizsgalati eredmény, hogy a mennyezeti sprinkler-
fejekhez kozel keletkez6 tiizek csiicsteljesitménye 1lényegesen alacsonyabb,
a gyorsan reagélé sprinklerfejeknek koszonhet6éen, mint a tarolasi rendszer
kozepén keletkezé tlizfészeknek; a varhaté legnagyobb csticsteljesitmény a
padlé kornyezetében keletkez6 tliz esetén alakul ki (HIETANIEMI & MIK-
KOLA 2010).

A fentiek alapjan el6re meghatarozott tizteljesitménnyel torténé model-
lezésnél a tiizfészkek elhelyezésének szempontjai az alabbiak:

— a padléfelileten — itt alakulhat ki a legnagyobb ttizteljesitmény,

— a tarolasi rendszer kozbensd részein,

— a tarolési rendszer legmagasabb pontjain,

—a hé6- és fustelvezetéshez tartozé légp6tlé nyilasokhoz legkozelebbi
lehetséges égheté anyag el6fordulasi helyén — a bearamlé leveg6 a se-
bességének fuggvényében eltéritheti a csévat, csokkentve a beépitett
oltéberendezés, valamint a h6- és fiistelvezetés hatékonysagat,

—ha éghet6 anyagok a falak vagy a falsarkok kozvetlen kornyezetében
is el6fordulnak, ezeken a helyeken a cs6va magassaga nagyobb, mint
a falaktdl tavolabb, névelve a h6mérsékletkitétet a tlizfészeknél maga-
sabban 1évé tartészerkezeteknél.

Oszlopok, pillérek esetén a fentiek kozil a legut6bbi a mértékad6; ennek
megfelelGen elhelyezett tiizfészket latunk az Eiffel-csarnok egyik raktaraban
a 6. abran.

A tartészerkezekre juté hémérsékletkitét alakulasa beépitett oltoberen-
dezéssel ellatott épiiletekben éltalaban kedvezdbb, mint beépitett oltébe-
rendezés nélkulieknél. Ha nincs beépitett oltéberendezés egy épiiletben
vagy tlizszakaszban, akkor annak teljes teriiletére kiterjedhet a tliz, igy a
tartészerkezetekre juté6 hémérsékletkitét az ISO 834 szabvany szerinti hé-
mérséklet-id6 kitéti gorbéhez lesz kozel, amellyel a tartészerkezetek kemen-
cés tizallosagi vizsgalatait is végzik laboratériumi koriilmények kozott (7.
abra).
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— at the place of occurrence of the pos-
sibly flammable material closest to the
air supply openings of the heat and
smoke extraction system - depending
on its velocity, the incoming air can di-
vert the fire, reducing the efficiency of
the built-in extinguisher, as well as of
the heat and smoke extraction system,

—if flammable materials occur in the
immediate vicinity of walls or corners,
the flame height here is greater than
farther away from the walls, increas-
ing the high temperature exposure
of the load-bearing structures higher
than the seat of fire.

In the case of columns and pillars, the
last of the above is to be considered; we can
see a seat of fire placed according to this in
one of the warehouses of the Eiffel Hall, in
Figure 6.

The temperature exposure of load-bear-
ing structures is generally more favourable
in the case of buildings equipped with built-
in extinguishers than in the case of those
without such a system. If there is no built-
in extinguisher in a building or fire section,
the fire can spread over its entire area, so
the temperature exposure of the load-bear-
ing structures will be close to the tempera-
ture/time curve specified in ISO 834, which
is used when testing the fire resistance of
load-bearing structures in furnaces under
laboratory conditions (Figure 7).

In buildings equipped with built-in ex-
tinguishers, more favourable, lower temper-
atures can be obtained in the CFD modelling
than the above curves, due to the cooling
effect of the built-in extinguishers. These
fire scenarios are called localised fires. The
temperature exposure is determined basi-
cally by the energy released during the fire.
If in some cases the built-in fire extinguisher
cannot extinguish the fire, it can prevent its
spread and flashover development as well.

The temperature exposure of the load-
bearing structures and its development in
time depend on the following circumstances:

— the role and position of the load-bear-
ing structure in the building (pillar,
wall, or roof slab),

— the fire performance and its develop-
ment in time (which, in addition to the
characteristics of the flammable mate-
rials in the given room or fire section,
depends to a large extent on the built-
in extinguisher and its effectiveness),

— the ceiling height of the room affect-
ed by the fire (the greater the ceiling
height, the more likely that certain
structures, usually the roof slab or its
bracing structures will not be in the
flame zone),
ventilation conditions (the temper-
ature exposure of the load-bearing
structures can also be reduced with
the heat and smoke extraction system,
which in Hungary is obligatory in the
case of rooms on the basement level,
escape routes, and rooms with a floor
area larger than 1200 square metres),
last but not least, the built-in extin-
guisher and its effectiveness — the
traditional sprinkler system typically
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W 8-9. dbra: A diszletraktdr 2 sz. tiizhelyszin feletti
tartd alsé (+11,05 m) és felsé (+13,25 m) bvében a

termoelem dltal mért hémérséklet id6beli alakuldsa.

Az dtlaghémérséklet 550 °C, illetve 350 °C kéril
alakul, ezért ezen helyeken nem keriilhet6 el a

kiegészité, tlizdllésdgot ndvel6 védelem alkalmazdsa

az acélszerkezeteken
M Figure 8-9. The development in time of the
temperature measured by a thermocouple in the

lower (+11.05 m) and upper (+13.25 m) register of

the load-bearing structure above fire location no.
2 in the scene dock. The average temperature is
around 550 °C and 350 °C, thus the additional fire

protection of steel structures cannot be avoided in

these places

localises the seat of fire, it does not al-
low the fire to spread in the building,
while gas and water mist extinguish-
ers are able to completely extinguish a
fully developed fire.

Figures 8 and 9, respectively 10 and 11
show the temperature exposure and its de-
velopment in time in the case of the steel
ceiling beams of the storage room from Fig-
ure 6, with the seats of fire placed at the
highest point of the storage system. The av-
erage temperature does not exceed 1803 C
anywhere. Much more favourable tempera-
ture conditions are achieved during the fire
resistance performance of the structures,
thanks to the built-in fire extinguishing
system and the heat and smoke extraction
system, which does not restrict the effective
operation of the built-in extinguisher. These
results can now be used as input data in the
case of measurements for fire loads accord-
ing to the Eurocodes (Figure 12).

Under Hungarian regulations, the ef-
ficiency of the heat and smoke extraction
should be examined in two periods:
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Beépitett oltéberendezéssel ellatott épiiletekben a fenti gorbéknél sokkal
kedvezdébb, alacsonyabb hémérsékleti viszonyokat kaphatunk CFD-model-
lezés soran, a beépitett oltéberendezések hiité hatdsanak kovetkezménye-
képp. Ezeket a ttizlefolyasokat lokalizalt tiizeknek hivjuk. A hémérsékleti
kitétet alapvetGen a tiiz soran felszabadult energia hatdrozza meg. Ha a be-
épitett oltéberendezés bizonyos esetekben nem tudja eloltani a tiizet, meg
tudja akadalyozni annak szétterjedését, a flashover kialakulasat.

A tartoszerkezetekre juté hdmérsékletkitét és annak idébeni alakuléasa az
alabbi koriilményektdl fiigg:

— a tart6szerkezet épiileten beliili szerepe, poziciéja (pillér, fal vagy te-

t6fodém),

— a tliz teljesitménye, annak idébeni alakulasa (ez az adott helyiségben,
tlizszakaszban eléfordulé éghetd anyagok jellemz6i mellett nagymér-
tékben fiigg a beépitett oltéberendezéstdl és annak hatékonysagatol is),

— a tlizhatassal érintett helyiség belmagassaga (minél nagyobb a belma-
gassag, anndl val6szintibb hogy egyes szerkezetek, altaldban a tet6fo-
dém vagy annak merevit6 szerkezetei nem keriilnek langzénéaba),

- szell6zési viszonyok (hé- és flistelvezetéssel is csokkenthets a tarto-
szerkezetekre juté hémérsékletkitét, amely Magyarorszagon tébbek ko-
zott a pinceszinti helyiségekben, a menekiilési Gtvonalakon és az 1200
m?-nél nagyobb alapteriiletd helyiségekben kotelezd),

- végiil, de nem utolsésorban a beépitett oltéberendezés és annak haté-
konysédga — hagyomanyos sprinklerrendszer a t(izfészket jellemzéen
lokalizalja, nem engedi a tlizet szétterjedni az épiiletben, a gazzal
és a vizkoddel olt6k ugyanakkor képesek egy kialakult tiizet teljesen
eloltani.

A 8-9. és a 10-11. dbrakon a 6. bran lathat6 raktarhelyiség acél fodém-
gerendaira juté hémérsékletkitétet és annak idébeni alakulasat lathatjuk, a
tarolasi rendszer legmagasabb pontjan elhelyezett tiizfészkekkel. Az atlagos
hémérséklet sehol sem haladja meg a 180 °C-t. A szerkezetek t(iz4lldsagi
teljesitménykdvetelmény idGtartama alatt jéval kedvezébb hémérsékleti vi-
szonyok alakulnak ki, koszénhetéen a beépitett oltéberendezésnek és a be-
épitett oltéberendezés hatékony miikodését nem korlatozé hé- és fiistelve-
zetésnek. Ezen eredmények mar felhasznalhaték az Eurocode szabvanyso-
rozatok szerinti tlizteherre torténé méretezés bemend adataiként (12. dbra).
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W 10-11. dbra: Az 5 sz. tiizfészek f6létti csova tengelyében a termoelemek dltal mért hémérséklet
idébeli alakuldsa a 4. dbrdn Idthaté diszletraktdr fodém tartdszerkezetének alsé, illetve felsé sikjaban.
A lokdlis kitérések oka a tlizfészek folotti cséva turbulens viselkedése — a tartoszerkezetekre juto
hémeérsékletkitét meghatdrozdsa sordn kidtlagolhatd, ezt Idtjuk kiemelve. Az dtlagos 55-40 °C, illetve
90 °C mellett biztosan kijelenthet6 a kiegészité, tlizdllésdgot ndvelb védelem elhagyhatdsdga

B Figure 10-11. The development in time of the temperature measured by the thermocouples in the
lower and upper register of the load-bearing structure of the slab in the scene dock shown in Figure
4, on the axis of the flame above fire source no. 5. The local deviations are caused by the turbulent
behaviour of the flame above the seat of fire - it can be averaged when determining the temperature
exposure of the load-bearing structures, this is highlighted. With the average 55-40 °C and 90 °C, it
can safely be stated that the additional fire protection can be omitted
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A hé- és fiistelvezetés hatékonysagat a magyarorszagi szabalyozas sze-
rint két idészakban kell vizsgélni: e i i
— a kitiritési szintidén vagy tényleges kitiritési id6én belil, amikor a ki- . “"Iz&amum; """""
iiritési Gtvonalakon a latétdvolsdg nem csékkenhet 25 m ala (ezen fe- \ ’“’v
lil a hémérsékletkitét és a menekiil§ személyeket éré sugarzaskitét is . \k
korlatozott), = \
— a beavatkozas meghatarozott médon kiszamitott idépillanataban a ttiz- ¥
fészek helyét6l mérve 25 m-nél nagyobb tavolsdgban a lat6tavolsag 5 © 2
m-nél nem lehet kisebb abban az idépillanatban, amikor a kiérkez4 | /)\ \
tlizoltosag elkezdi a beavatkozast. ) g K
.o s -‘-‘\\-‘\"“
Osszefoglalas T ks

Az Eiffel-csarnok kedvezétlen passziv tlizvédelmi adottsdgai (mtiemléki- ™ 12. dbra: Acélszerkezetek hatékony folydshatdrdnak
) X« P . e 1 a és rugalmassdgi modulusdnak csékkenése
leg védendé szegecselt acélszerkezet) mellett a teljes kort tiizjelz6 rendszer,

o / o L L N W Figure12. Reduction of the effective yield strength
a beépitett oltéberendezés és a betervezett hé- és fustelleni védelem egytit- and modulus of elasticity of steel structures

P

(- I

W 13. dbra: A diszletraktdr tlizhelyszine - a fiist szétterjedése 120 s tlizjelzési + kiliritési szintidé végén
W Figure13. The location of the fire at the scene dock — the spread of smoke at the end of 120 s fire detection + evacuation time

W 14. dbra: A diszletraktdr tlizhelyszine - Idthatd Uthossz 2 m magas sikon, 120 s érzékelési idé + kiliritési szintid6 végén. A fekete vonal a 15 m-nél kisebb
ldtétdvolsdg hatdrdt jeloli

W Figure14. The location of the fire at the scene dock - visible distance on a 2-metre high level, at the end of 120 s fire detection + evacuation time. The black line
indicates the visibility limit below 15 metres

W 15. dbra: A diszletraktdr tlizhelyszine - Idthaté Uthossz 2 m magas sikon, 660 s beavatkozdsi idétartam pillanatban. A piros k6r 25 m sugarat jelél, a kép aljdn az
osztdsok 5 m-t jeloinek. A piros nyilak a beavatkozds lehetséges irdnyait jelélik

W Figure15. TThe location of the fire at the scene dock - visible distance on a 2-metre high level at 660 s intervention time. The red circle indicates a radius of 25
metres, the divisions at the bottom of the figure show 5 metres. The red arrows indicate the possible directions of the intervention
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— during evacuation or actual evacua-
tion time, when visibility cannot drop
below 25 metres on the evacuation
routes (in addition, the temperature
exposure and thermal radiation expo-
sure of the people escaping are also
limited),

—at a defined time of the intervention,
measured from the location of the seat
of fire at a distance of more than 25
metres, visibility shall not be less than
5 metres at the time when the fire
fighters arriving at the scene begin the
intervention.

Summary

m In addition to the unfavourable passive
fire safety features of the Eiffel Hall (with its
riveted steel structure to be protected as part
of the historic building), the complete fire
alarm system, the built-in extinguisher, and
the foreseen heat and smoke control system
combined provide the most advanced level
of protection. The aim of the numerical sim-
ulation was not only to increase the evac-
uation time in certain areas or to assist the
design of the heat and smoke extraction and
ventilation systems, but also to ensure prop-
er cooperation between the various active
fire safety equipments. The latter would not
be ensured by compliance with the specific
prescriptions alone; it can only be examined
or optimised through engineering methods
— in our case through numerical simulations
on smoke and heat spread.

Another important goal was to deter-
mine the exact temperature exposure of the
load-bearing structures, in order to avoid,
where it is not necessary, any additional fire
protection. The protection cannot be omit-
ted on the pillars to a certain height, but it
can be left out on the load-bearing structure
of the roof slab, due to the fact that the roof
slab will not be in the flame zone of a possi-
ble seat of fire.

The temperature exposure in case of
fire and its development in time were par-
ticularly important in terms of whether
flammable PIR or phenolic foam may be
used as core material for sandwich insu-
lation panels functioning as the roof slab’s
envelope, in order to be able to avoid the
reinforcement of the non-weldable rivet-
ed steel load-bearing structure. Due to the
built-in extinguishing and the heat and
smoke exhaust systems, the low gas temper-
atures remained below the decomposition
temperature of the PIR or phenolic foam in
the examined areas, so it is not necessary to
use stone wool, which would meet the pre-
scriptive requirements, as core material for
sandwich insulation panels, and thus the
reinforcement of the historic structure can
also be avoided.

= CONSERVATION
= RESTAURARE
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tesen a legkorszertibb védelmi szintet biztositjdk. A numerikus szimulacié
célja nemcsak egyes teriileteken a kitiritési szintidé novelése, vagy a hé- és
fustelvezetés, valamint a 1égpotlas tervezésének segitése volt, hanem az egyes
aktiv tlizvédelmi berendezések megfelels egytittmtikodésének biztositasa is.
Ut6bbi ugyanis a tételes el6irdsoknak torténé megfeleltetéssel énmagéban
nem lenne biztositva, csak mérnoki mddszerekkel — esetiinkben numerikus
fuist- és héterjedési szimulacidkkal — vizsgalhatd, illetve optimalizalhatd.

Fontos cél volt ezen feliil a tartészerkezetekre juté hémérsékletkitét mi-
nél pontosabb meghatéarozésa is, annak érdekében, hogy ahol nem sziiksé-
ges, ott ne késziiljon kiegészitd, tizallésdgot novels védelem. Bizonyos ma-
gassagig az oszlopokon a védelem nem hagyhaté el, a tet6fodém tartoszer-
kezetén viszont nagy teriileteken elhagyhat6, koszonhetéen annak, hogy a
tet6fodém mar nem keriil be egy esetleges t(izfészek langzénajaba.

A tlizeseti hémérsékletkitét és annak idébeni lefolyasa kiilénosen fon-
tos volt abbédl a szempontbdl, hogy keriilhet-e éghet6 PIR- vagy fenolhab
maghdszigetelésti szendvicspanel tet6fodém térelhatarolé szerkezeteként
alkalmazésra, annak érdekében, hogy a nem hegeszthet6 szegecselt acél
tartészerkezet megerdsitése elkeriilhet6 legyen. Koszonhetéen a beépitett
oltéberendezésnek és a hé- és fiistelvezetésnek, az alacsony géztéri h6mér-
sékletek a vizsgalt teriileteken a PIR- vagy fenolhab bomlasi h6mérséklete
alatt maradtak, igy nem sziikséges a preszkriptiv eléirasoknak megfelel4
kézetgyapot maghdszigetelésti szendvicspanel alkalmazédsa, ennek révén
elkeriilheté a torténeti szerkezet megerésitése is.
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After the Earthquake

THE CONSERVATION BEFORE THE CONSERVATION

B Abstract: The term “temporary works” refers to the sum total of initia-
tives for the preliminary reinforcement or securing of structures (demolitions,
bracing, the installation of metal stays, jacketing, the erection of barriers,
etc.) implemented during the initial emergency phase following an earth-
quake. They are aimed at avoiding further damage from seismic aftershocks
and at guaranteeing public safety. Non-invasive works must always make it
possible to carry out subsequent operations of conservation and reinforce-
ment without added difficulty.

Given that the equipment in question is used specifically for conservation
work, respecting the principle of reversibility proves more critically important
than ever, inasmuch as temporary works cannot result in any modification or
transformation of the structural performance of the building.

The most efficient type of equipment is that which, in a phase following
the emergency, can be made a part of the conservation effort, contributing to
the overall project of reinforcement, or even standing as the final work all on
its own.

B Keywords: earthquake emergency, historic structures, temporary works
B In terms of post-earthquake interventions on historic architectural re-

sources, a technical approach to the issue appears to be of pre-eminent
importance, considering that the task at hand involves working on struc-

1 Architect, PhD, university professor at the Department of Architecture, University of
Chieti and Pescara, Italy.
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M Photo 1. L'Aquila, S. Maria di Paganica © Stefano D’AVINO, 2011
W Foto 1. ’Aquila, S. Maria di Paganica © Stefano D’AVINO, 2011
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Dupa cutremur

RESTAURAREA INAINTE DE RESTAURARE

W Rezumat: , Lucrarile provizorii” se refera la
totalitatea interventiilor pentru consolidarea
preliminara sau punerea in sigurantd a struc-
turilor (demoldri, sprijiniri, instalare de tiranti
metalici, incorsetare, ridicare de bariere etc.)
executate in faza initiald de urgenta post-se-
ismicd, astfel incat sa se evite deteriorari ulte-
rioare cauzate de replici seismice, garantand,
in acelasi timp, siguranta publica. Lucrarile
neinvazive trebuie sa asigure intotdeauna
posibilitatea unor interventii de restaurare gi
consolidare ulterioare fara intGmpinarea unor
dificultati suplimentare.

Avand in vedere ca solutia de consolidare
in cauza este utilizata in mod specific pentru
lucrarile de restaurare, respectarea principiului
reversibilitatii se dovedeste a fi mai importanta
decdt oricand, deoarece lucrarile provizorii nu
pot duce la nicio modificare sau transformare a
performantei structurale a cladirii.

Cel mai eficient tip de consolidare este cel
care, intr-o faza ulterioara urgentei, poate de-
veni parte a lucrarii de restaurare, contribuind
la proiectul general de consolidare sau chiar
devenind o solutie finald pe cont propriu.

B Cuvinte cheie: urgenta seismica, structuri
istorice, lucrari provizorii

m In ceea ce priveste interventiile post-se-
ismice asupra fondului arhitectural istoric,
o abordare tehnica a problemei pare a fi de
importantd deosebitd, mai ales ca aceasta sar-
cina presupune interventii asupra unor struc-
turi care, pe de o parte sunt obiecte fizice (cu-
prinzand inclusiv schimbarile la care au fost
supuse), iar pe de alta parte constituie surse
istorice pentru evenimentul produs. Trebuie
luat in considerare gi faptul ca, tocmai dato-
rita acestei congtientizari a rolului istoric al
fondului construit, orice interventie post-se-
ismicd devine parte integrantd a interventiei
de restaurare: nimic mai putin decét o restau-
rare inainte de restaurare.

Interventiile de prima urgentd destina-
te punerii in siguranta a structurilor istorice
afectate de evenimente seismice necesita
executarea unor lucrari provizorii destinate
prevenirii deteriorarii ulterioare a structu-
rii, salvarii unor portiuni sau chiar a intregii
structuri de la colaps. Expresia de lucrari
provizorii se refera la totalitatea interventiilor

1 Arhitect, dr., profesor universitar la Departa-
mentul de Arhitecturd, Universitatea din Chi-
eti gi Pescara, Italia.



pentru consolidarea preliminard sau punerea
in siguranta a structurilor (demolari, spriji-
niri, instalare de tiranti metalici, incorseta-
re, ridicare de bariere etc.) executate in faza
initiala de urgenta post-seismica, astfel incat
sd se evite deteriorari ulterioare cauzate de
replicile seismice, garantand, in acelasi timp,
siguranta publica.

Acoperisurile provizorii pot fi ridicate
pentru a proteja cladirile ale caror acoperisuri
au suferit colaps partial sau total, pentru a
preveni deteriorarea suplimentard a structu-
rilor sau pentru a proteja temporar molozul
sub care pot fi gasite valori culturale perisabi-
le (stucaturi, fresce etc.) (foto 1-2).

In termeni functionali, scopul lucrarilor
provizorii executate pentru punerea in si-
guran{d a constructiilor deteriorate este de a
contracara orice reactivare a fortelor cinetice
declangate de evenimentul seismic, oprind
astfel, pe cat posibil, orice agravare a avari-
erilor sau, cel putin, prevenind prabugirea
structurii. Un alt rol al acestor lucrari este de
a proteja zonele de lucru, permitand in acelasi
timp desfasurarea unor activitati strategice.

Atunci cand o lucrare este executata in
timpul fazei de urgentd seismica sau in cea
imediat urmatoare evenimentului, caracte-
risticile sale de performanta trebuie evaluate
in functie de solicitarile care ar putea aparea
imediat dupa cutremurul principal. Rezulta
ca scenariul de proiectare pentru stabilirea di-
mensiunilor lucrarilor provizorii ar trebui sa
ia in considerare orice actiune seismica supli-
mentara care poate fi prevazuta in mod rezo-
nabil in perioada imediat urmatoare executa-
rii unei anumite lucrari in zona de interventie.
in astfel de cazuri, lucrarea provizorie execu-
tata este foarte probabil o interventie necesa-
rd, care In majoritatea cazurilor va trebui sa

B Photo 3. L'/Aquila, Church of Anime Sante
© Stefano D’AVINO, 2013

B Foto 3. L’Aquila, Biserica Anime Sante
© Stefano D’AVINO, 2013
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M Photo 2. Norcia, S. Maria della Misericordia © Stefano D’AVING, 2017
M Foto 2. Norcia, S. Maria della Misericordia © Stefano D’AVINO, 2017

tures which are both the material object (including the changes they have
undergone) and the historical record of the event. Consideration must
also be given to the fact that, precisely because of this awareness of the
resource’s historical role, any post-earthquake work becomes an integral
part of the larger conservation effort: nothing less than a conservation be-
fore the conservation.

Emergency-response operations meant to secure historic structures
damaged by seismic events call for the implementation of temporary
works designed to prevent further damage to the structure, or to keep
portions of it, or even the entire structural organism, from collapsing. The
term temporary works refers to the sum total of initiatives for the prelim-
inary reinforcement or securing of the structures (demolitions, bracing,
the installation of metal stays, jacketing, the erection of barriers, etc.) im-
plemented during the initial emergency phase following the earthquake.
These works are aimed at avoiding further damage from seismic after-
shocks and at guaranteeing public safety.

Temporary roofing may be installed to protect buildings whose roofs
have collapsed, in all or in part, for the purpose of preventing further dam-
age to the structures or temporarily protecting rubble under which per-
ishable cultural resources may be found (stucco mouldings, frescoes, etc.)
(Photos 1-2).

In functional terms, the purpose of temporary works installed to se-
cure damaged constructions is to counter any reactivation of the kinetic
forces triggered by the seismic event. They thus contain, as far as possible,
any worsening of the damage or, at the very least, prevent the collapse of
the structure. Another function of such works is to protect areas of opera-
tion while enabling the implementation of strategic activities.

When installing such works during the earthquake emergency phase
itself, or in the phase immediately following the event, their performance
characteristics should be viewed in terms of the stresses that could arise
in the immediate aftermath of the main quake. It follows that the design
scenario for establishing the dimensions of temporary works should con-
sider any additional seismic action that can reasonably be forecast during
the time period immediately following the installation of such works in
the area of intervention. In such cases, it is quite likely that the temporary
works installed will be required, and on more than one occasion, to react
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M Photo 4. Fossa (L'Aquila), S. Maria ad Criptas © Stefano D’AVINO, 2013
B Foto 4. Fossa (LAquila), S. Maria ad Criptas © Stefano D’AVINO, 2013

to further seismic actions of a certain severity, with this being all the more
true in cases where the main quake was particularly violent.

As a rule, temporary works are classified on the basis of the types of
equipment used, regardless of the nature of the collapse they are meant
to remedy, given that different works can be used to counter the same
type of damage. Still, in the interest of correct and efficient planning, it is
best to match the types and processes of damage with the various types
of temporary works that can be utilised to contrast further development
of the damage.

The post-seismic securing of historic buildings can be carried out us-
ing bracing structures (in wood or steel), ribbing, jacketing with polyester
bands (Photo 3), steel stays or FRP or SRG systems. In certain instances,
these two last innovative approaches can also be used as systems of per-
manent reinforcement.

The equipment used must provide stability to the perimeter walls,
guarantee proper cohesion of masonry, and establish a situation in which
the box-matrix performance of the damaged structure continues to be ef-
fective, all while keeping in mind that such non-invasive works must al-
ways make it possible to carry out subsequent operations of conservation
and reinforcement without added difficulty.

In fact, given that the equipment in question is used specifically for
conservation work, respecting the principle of reversibility proves more
critically important than ever, inasmuch as temporary works cannot result

2L Z2017/4

reactioneze la actiuni seismice ulterioare de
0 anumita severitate, in special in cazurile in
care cutremurul principal a fost foarte violent.

Ca o regula, lucrarile provizorii sunt cla-
sificate pe baza tipurilor de solutii de consoli-
dare utilizate, indiferent de natura colapsului
pe care acestea sunt destinate sa il remedie-
ze, avand in vedere ca pot fi utilizate diferi-
te solutii pentru a face fata aceluiasi tip de
avariere. Cu toate acestea, in interesul unei
proiectdri corecte si eficiente, este indicatd
realizarea unei corespondente intre tipurile si
procesele de deteriorare si diferitele tipuri de
lucrari provizorii care pot fi utilizate pentru a
contracara agravarea degradarilor.

Consolidarea post-seismica a cladirilor
istorice poate fi realizatd prin structuri de
proptire (din lemn sau otel), de sprijinire,
incorsetare cu benzi de poliester (foto 3), cu
tiranti, sau sisteme armate cu materiale com-
pozite din polimeri (FRP) sau otel (SRG). in
anumite cazuri, ultimele doua abordari ino-
vative pot fi utilizate de asemenea ca sisteme
de consolidare permanenta.

Solutia utilizata trebuie sa asigure sta-
bilitatea peretilor perimetrali, sa garanteze o
coeziune adecvata a zidariei si sa stabileasca
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M Photo 5. Monteleone di Spoleto, S. Francesco, cloister. Temporary works installed by the author

(2017)

M Foto 5. Monteleone di Spoleto, S. Francesco, foisorul mdndstirii. Lucrdri provizorii realizate de

autor (2017)

o situatie in care performanta sistemului de
tip cutie rigida al structurii avariate continua
sd fie eficientd, {indnd cont in acelasi timp
de faptul cd aceste interventii neinvazive
trebuie sa asigure intotdeauna posibilitatea
unor interventii de restaurare si consolidare
ulterioare fard intdmpinarea unor dificultati
suplimentare.

Intr-adevar, dat fiind faptul ca solutia de
consolidare in cauza este utilizatd in mod spe-
cific pentru lucrarile de restaurare, respecta-
a fi mai importanta decat oricand, deoarece
lucrarile provizorii nu pot duce la nicio modi-
ficare sau transformare a performantei struc-

B Photo 6. Monteleone di Spoleto, S. Nicola.
Temporary works installed by the author (2017)

M Foto 6. Monteleone di Spoleto, S. Nicola.
Lucrdri provizorii realizate de autor (2017)

in any modification or transformation of the structural performance of the
building, but must lend themselves to being removed from the building
at any point in time, and without leaving any discernible traces of the
operation performed.

Should the temporary equipment utilised exert a thrust, for example,
then, in the course of subsequent earthquake swarms, it could have an
added percussive effect on portions of the structure already compromised.
It follows that each operation undertaken to secure a structure must be
assessed with care, taking into account not only the damage already sus-
tained, but also the relevant mechanisms of collapse and the overall struc-
tural conditions of the architectural resource.

The most efficient type of equipment, factoring in economic consid-
erations as well, is that which, in a phase following the emergency, can

B Photo 7. Monteleone di Spoleto, SS. Croce. Temporary works installed by the author (2017)
B Foto 7. Monteleone di Spoleto, SS. Croce. Lucrdri provizorii realizate de autor (2017)

W Photo 8. Norcia, Palazzo Comunale
© Stefano D’AVINO, 2017

M Foto 8. Norcia, Palazzo Comunale
© Stefano D’AVINO, 2017
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B Photo 9a. Norcia, S. Antonio, bell tower, emergency intervention, September 2016
© Stefano D’AVINO

B Photo 9b. Norcia, S. Antonio, bell tower, temporary works installed to secure damaged
constructions, April 2017 © Stefano D’AVINO

M Foto 9a. Norcia, S. Antonio, clopotnitd, interventie de primd urgentd, septembrie 2016
© Stefano D’AVINO

B Foto 9b. Norcia, S. Antonio, clopotnitd, lucrdri provizorii realizate pentru punerea in siguranta
a constructiilor deteriorate, aprilie 2017 © Stefano D’AVINO

be made a part of the conservation effort, contributing to the overall rein-
forcement design, or even standing as the final work all on its own.

A particularly critical issue is the length of time that temporary works
may be in place while still maintaining their full operating efficiency. Un-
fortunately, experience from past earthquakes shows that many temporary
works ultimately prove to be almost permanent, due to the fact that con-
servation projects, more often than not, fail to be completed in short spans
of time, thus the temporary work can wind up being the sole protection
for an increasingly unstable structure.

Temporary works should also have maintenance plans, as all struc-
tures do. This approach would ensure the performance of the equipment
installed for the period of time needed to carry out the permanent work. In
the case of stays, for example, periodic inspections should be scheduled,
including adjustment of the load tensions, if necessary.

The types of equipment most widely used, in the wake of recent seis-
mic events, are braces, stays, ribbings, casings, and operations in which
entire walls are jacketed, as indicated in the Raccomandazioni per le opere
di messa in sicurezza, written in 1998 and updated on the basis of experi-
ences in 2009 (Abruzzo) and 2012 (Emilia).

The first types of equipment consist of rods that operate exclusively —
or at least primarily — through compression. Wood or steel braces (Photos
4-5) prove effective when used on buildings made from masonry contain-
ing deformations of arches and vaults, while also heading off mechanisms
of damage that can occur outside the floor perimeters.

The complexity of the solution depends on the extent — and, even more
importantly, the mechanism - of the collapse that the bracing system must
counter, as well as the nature of the work being reinforced, with options
ranging from a single brace to the assembly of a full-fledged grid structure
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turale a cladirii, ci trebuie sa fie posibila inde-
partarea lor din cladire in orice moment, fara
a lasa urme vizibile ale interventiei efectuate.

In cazul in care solutia provizorie utiliza-
ta exercitd, de exemplu, o impingere, atunci
in cursul unor valuri de cutremure ulterioare
aceasta ar putea avea un efect percutant su-
plimentar asupra portiunilor structurii deja
compromise. Rezultd ca fiecare operatiune
intreprinsa pentru punerea in sigurantd a
unei structuri trebuie evaluata cu grija, luand
in considerare nu numai daunele deja supor-
tate, ci si mecanismele de cedare relevante si
conditiile structurale generale ale cladirii.

Cel mai eficient tip de consolidare, exa-
minand inclusiv considerentele economice,
este cel care, intr-o faza ulterioara urgentei,
poate deveni parte a lucrarii de restaurare,
contribuind la proiectul general de consoli-
dare sau chiar devenind o solutie finala pe
cont propriu.

O problema deosebit de importanta este
durata pe care lucrarile provizorii se pot des-
fagura, mentinand in acelasi timp eficienta de
functionare completa. Din pacate, experienta
cutremurelor din trecut arata cd multe lucrari
temporare se dovedesc, in cele din urma, a fi
aproape permanente, datoritd faptului ca, in
majoritatea cazurilor, proiectele de restaurare
nu se finalizeaza in perioade scurte de timp,
astfel incat lucrarea provizorie rdmane sin-
gura protectie pentru o structura din ce in ce
mai instabila.

Lucrarile provizorii ar trebui sd aiba in-
clusiv planuri de intretinere, la fel ca toate
structurile, o abordare care ar putea asigura
performanta structurii sau solutiei executate
pentru perioada necesara realizarii lucrarilor
permanente. In cazul tirantilor, de exemplu,
ar trebui prevazute inspectii periodice, inclu-
siv ajustarea tensionarii, daci acest lucru este
necesar.

Tipurile de solutii cele mai utilizate in
urma recentelor evenimente seismice sunt
proptirile, tirantii, sprijinirile si operatiunile
in care pereti intregi sunt incorsetati, agsa cum
este indicat in Raccomandazioni per le opere
di messa in sicurezza, scrisa in 1998 si actua-
lizata pe baza experientelor din 2009 (Abruz-
70) si 2012 (Emilia).

Primele tipuri de solutii constau din ele-
mente de sustinere care lucreaza exclusiv —
sau cel putin in primul rind - prin compre-
siune. Proptirile din lemn sau din otel (foto
4-5) se dovedesc a fi eficiente atunci cdnd
sunt utilizate pe cladiri din zidarie care au
deformari ale arcelor si boltilor, contracarind
in acelagi timp mecanismele de cedare ce pot
apdrea pe conturul plangeelor.

Complexitatea solutiei depinde de pro-
portiile prabugirii (si, chiar mai important,
de mecanismul cedarii) careia sistemul de
sprijinire trebuie sa i se opuna, precum si de
natura structurii ce trebuie consolidata, cu
optiuni variind de la bare izolate la sisteme
spatiale (foto 6), cea din urma pentru situatia
in care spatiul necesar elementelor inclinate
este limitat.

Tirantii metalici (foto 7), folositi cel mai
des pentru lucrérile de consolidare perma-
nentd, desi sunt potriviti si pentru operati-
uni provizorii, oferd o alternativa eficienta la
proptiri, dovedindu-se mai eficienti in contra-



M Photo 10. LAquila, Aragonese castle
© Stefano D’AVING, 2011

M Foto 10. L'’Aquila, cetate aragonezd
© Stefano D’AVINO, 2011

cararea vibratiilor declangate de un cutremur,
pe langa care garanteaza un echilibru absolut
al efectelor dilatarii si contractiei ca rezultat
al variatiilor termice care afecteaza structu-
rile si tirantii, reducand astfel posibilitatea
repercusiunilor negative. Utilizarea tirantilor,
desi mai invaziva, se poate dovedi mai putin
costisitoare, in caz ca este posibila utilizarea
acestora ca parte a solutiei permanente.
Aceste solutii sunt utilizate pe scara larga
atat pentru a neutraliza impingerea boltilor si
a arcelor, cat si pentru a imbunatati legaturile
dintre diferitele elemente structurale (pereti
si plangee deformate in planul lor), asigurind

B Photo 12. ’Aquila, Palazzo Aldringhelli, detail
© Stefano D’AVINO, 2013

B Foto 12. L'/Aquila, Palazzo Aldringhelli, detaliu
© Stefano D’AVINO, 2013
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M Photo 11. Monteleone, S. Francesco di Spoleto. Temporary works installed by the author (2017)
M Foto 11. Monteleone, S. Francesco di Spoleto. Lucrdri provizorii realizate de autor (2017)

(Photo 6). This last option may be used where the clearance for the inflec-
tion of the struts is limited.

Metal stays (Photo 7), most often used for works of permanent rein-
forcement, though suited to temporary operations as well, provide an ef-
fective alternative to braces, proving more effective in countering the vi-
brations set off by an earthquake. In addition, they guarantee an absolute
balance of the effects of dilation and contraction as a result of thermal
variations affecting the structures and the stays, thus reducing the possi-
bility of negative repercussions. The use of stays, though more invasive,
can actually prove less costly, should it prove possible to use them as part
of the permanent solution.

Such equipment is widely used both to neutralise the thrust of vaults
and arches and to improve connections between the various structural
elements (unsquared walls and floors). It ensures that buildings made of
masonry perform in a manner as close as possible to box-matrix structures
(and thus avoiding the structural damage that can result from the combi-
nation of seismic action and poor joining of walls at points of intersection,
or the absence of framing pieces around floors, or the presence of over-
hanging roofs).

More often than not, the assembly of external perimeter stays (steel
elements as well as fibre) to form an overall casing of the structure in
question constitutes the most effective and thorough type of operation,
especially when used on structures of limited dimensions, such as bell
towers (Photos 8-9a, b).

At the same time, these highly suitable tools of reinforcement should
be used with notable care and only after the necessary assessments of re-
sistance have been carried out, so as to ensure that the localised action of
their anchoring points does not damage the masonry.

Another commonly used tool is ribbing for arches and vaults, installed
with a support structure (made of wood or consisting of a system of pipes/
steel joints) designed to transfer the vertical load to the support surface
while eliminating the horizontal thrust against the sidewalls (Photos 10-11).

As with stays (Photo 12), casing operations can also constitute either a
temporary or a permanent mode of reinforcement. This type of solution is
especially well suited to elements subject to stress or damage on account
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B Photo 13. LAquila, Palazzo Aldringhelli © Stefano D’AVINO, 2013
W Foto 13. ’Aquila, Palazzo Aldringhelli © Stefano D’AVINO, 2013

of excessive compression, especially in the case of rubble masonry and/or
walls that intersect structural elements.

Load-bearing elements such as pillars and columns are contained
through encasement in polyester bands (Photo 12) wrapped on longitu-
dinal distributors, thus augmenting their resistance and ductility in the
wake of readily observable deformation. The installation of turnbuckles
makes for extremely flexible use and trouble-free adjustment of the ten-
sion, even once the operation is completed. The situation of restraint es-
tablished (with the casing) significantly increase the columns’ capacity for
resistance and plastic deformation. Still, the extent of the benefit provided
by the operation depends on the level of damage sustained by the struc-
tural element, as well as the spacing of the bands.

Lastly, consideration should be given to operations in which walls are
secured by jacketing (Photo 13). This is a system that constrains damaged
masonry through the installation on either side of wood trellises joined by
steel stays. Such operations are especially suited to wall panels that have
bulged or swollen out due to excessive loads, or to instances in which the
outer facings of a rubble wall have separated from their core. It should be
noted, however, that such temporary works may be too invasive after the
safety step.

Bibliography/Bibliografie

B DI PASQUALE, Giacomo & Mauro DOLCE. 1999. Raccomandazioni
per le opere di messa in sicurezza. Comitato Tecnico Scientifico.
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comportarea cladirilor din zidarie intr-o ma-
niera cat mai aproape de structurile tip cutie
rigida (evitand astfel deteriorarea structurala
care poate rezulta din combinarea actiunii
seismice si a imbinarii slabe a zidurilor in
punctele de intersectie, sau a absentei ele-
mentelor cu rol de centura in jurul plangee-
lor ori a prezentei acoperisurilor in consola).

Folosirea tirantilor exteriori perimetrali
(elemente de otel sau fibre) pentru a forma un
corset in jurul structurii in cauza constituie
adesea tipul de interventie cel mai eficient si
solid, in special atunci cind este utilizat pe
structuri de dimensiuni limitate, precum ar fi
turnurile clopotnita (foto 8-9a, b).

In acelasi timp, aceste solutii de conso-
lidare foarte potrivite ar trebui folosite cu
o atentie sporitd si numai dupa efectuarea
evaluarilor necesare ale structurii de rezis-
tentd, pentru a exista siguranta ca actiunea
concentrata a punctelor lor de ancorare nu
dauneaza zidariei.

O alta solutie folositd in mod obignuit
este sprijinirea arcelor si boltilor, executatd
cu o structurd de rezistentd din lemn sau
dintr-un sistem de tevi/imbinari din otel,
proiectata sa transfere incarcarile verticale
pe suprafata de rezemare, eliminand in ace-
lagi timp impingerea orizontald pe peretii
laterali (foto 10-11).

Ca si in cazul tirantilor (foto 12), operati-
unile de incorsetare pot constitui fie un mod
de consolidare temporar sau permanent.
Acest tip de solutie este deosebit de potri-
vit pentru elementele supuse unor solicitari
sau deteriorari din cauza compresiunii ex-
cesive, in special in cazul zidariei brute si/
sau al peretilor care intersecteaza elementele
structurale.

Elementele portante, cum ar fi stalpii si
coloanele, sunt consolidate prin incorsetare
cu centuri de poliester (foto 12) infagurate in
jurul unor elemente longitudinale, marind
astfel rezistenta si ductilitatea in zonele cu
deformari ugor de observat, iar instalarea
tendoarelor face posibila utilizarea extrem
de flexibila gi reglarea fara probleme a tensi-
onadrii, chiar gi dupa finalizarea interventiei.
In varianta discutatd mai sus (cu incorsetare)
capacitatea portanta si de deformare plasti-
ca a coloanelor cregte semnificativ. Cu toate
acestea, masura avantajului oferit de inter-
ventie depinde de nivelul avariei suportat de
elementul structural, precum si de distanta
dintre benzi.

In cele din urma, trebuie luate in consi-
derare operatiunile prin care peretii sunt le-
gati prin incorsetare (foto 13), un sistem care
tine zidaria deteriorata prin instalarea pe am-
bele laturi a unor rigle din lemn legate prin
tiranti de otel. Astfel de operatii sunt potrivi-
te in mod special pentru peretii care au fost
incovoiati datorita sarcinilor excesive sau in
cazul in care fetele exterioare ale unui perete
de zidarie bruta au fost separate de miezul
lor. Astfel de operatii sunt potrivite in mod
special pentru peretii care s-au deformat da-
torita sarcinilor excesive sau in cazul in care
fetele exterioare ale unui perete de zidarie
cu umplutura au fost separate de miezul lor;
trebuie remarcat totusi ca asemenea lucrari
provizorii pot fi prea invazive dupa etapa de
punere in siguranta.



Degradari cauzate

de cutremur

la Biserica Sfantul Mihail
din Cluj-Napoca

Rezumat: Investigatiile arheoseismologi-
ce preliminare efectuate la Biserica Sfan-
tul Mihail din Cluj-Napoca au identificat
numeroase deformatii, care pot fi atribuite
unor cutremure de odinioard. Aceste defor-
matii se regasesc atat in planul peretilor, cat
si perpendicular pe acestia: pietre ale che-
ilor de arc ogival deplasate, pietre de talie
alunecate, liant crapat, perete flambat, etc.
Se presupune cd raspunzdtor de majoritatea
degradarilor poate fi cutremurul din anul
1763, cunoscut din izvoarele istorice. Acest
seism se pare ca a avut intensitatea IX pe
parcursul cutremurului, care depdgeste cu
mult intensitatea VI, presupusa pentru seis-
mele repetate la 475 de ani in zona Clujului.

Cuvinte cheie: arheoseismologia, arhitectura
gotica, Cluj-Napoca, cutremur, sursa de pericol

Date seismologice sustinute de masu-
ratori efectuate cu instrumente ne stau la
dispozitie de pe parcursul ultimului secol.
Seismele care apar mai rar de atat sunt cer-
cetate de istoria seismologiei (GUIDOBONI
& EBEL 2009), pe baza documentelor scrise
existente. Dovezi ale cutremurelor de odi-
nioard pot fi pastrate si de cladiri: arheo-
seismologia (STIROS & JONES 1996; GA-
LADINI et ali 2006) poate sa ne informeze
despre locatia, timpul, intensitatea, directia
migcarilor seismice ale cutremurelor. Din
parametrii faliilor care patrund scoarta,
ajungand la suprafata paleosismologia de-
termina timpul si mecanismul deplasarilor
a evenimentelor seismice.

Bazele arheoseismologiei au fost elabo-
rate in zona Marii Mediteraneene: Iberia,
Italia, Grecia, Turcia, respectiv in Israel.
Activitatea tectonica permanenta/regulata,
puternica face posibila si necesara investi-
garea intensiva a cutremurelor, iar bogatul
patrimoniu construit din antichitate ofe-
ra posibilitatea cercetarilor aprofundate.
Asemenea preocupdri in restul teritoriilor
Europei sunt reduse sau minimale. Nici in

1 Dr, profesor universitar la Universitatea E6tvos
Lordnd, conducatorul grupului de cercetare
Geologia, Geofizica gi Stiinte Spatiale ale Aca-
demiai Maghiare - Univ. E6tvos Lorand, Buda-
pesta, Ungaria.
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Kivonat: A kolozsvari Szent Mihdly-templomon végzett el6zetes arche-
oszeizmoldgiai vizsgdlat szdmos olyan alakvdltozast tart fel, amely haj-
dani foldrengéseknek tulajdonithaté. Deformdcick egyarant el6fordulnak
a fal sikjaban és arra merdlegesen: cstcsives ablakok lezékkent zdrékovei,
szétcstszott kvaderkovek, az épités utdn eltorétt kéanyag, meghajlott fal
stb. Feltehetden a torténeti forrasokbdl ismert 1763-as foldrengés okozta a
rongdalédasok java részét. 9-es szeizmikus intenzitas feltételezhetd a rengés
sordn, mely jelentdsen meghaladja a Kolozsvdr kérnyékére eddig feltétele-
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zett — 475 évenként visszatérd — 6-os intenzitdsu foldrengés értékét.

Kulcsszavak: archeoszeizmolégia, gétikus épitészet, Kolozsvar, féldren-
gés, veszélyforras

Miiszeres mérésekkel alatdmasztott foldrengési adatok taldn egy évsza-
zadra visszamendleg dllnak rendelkezésre. Az ennél ritkabban jelentkezé
rengések el6fordulésat irott dokumentumok alapjan a torténeti szeizmol6-
gia vizsgalja (GUIDOBONI & EBEL 2009). Hajdani foldrengések bizonyi-
tékait éptiletek is megdrizhetik: az archeoszeizmoldgia (STIROS & JONES
1996; GALADINI et ali 2006) tajékoztatast nydjthat rengések helyérél,
id6pontjardl, intenzitasarél, a f6lokések iranyarél. Felszinig hatolé torések
paramétereibdl a paleoszeizmolégia olvassa ki a szeizmikus esemény ide-
jét és az elmozdulasok mechanizmuséat (McCALPIN 1996).

Az archeoszeizmologia alapjait a Foldkozi-tenger kornyezetében: Ibéria-
ban, Italidban, Gorog- és Torokorszagban, valamint Izraelben dolgozték ki. Az
itteni alland6 és erételjes tektonikai aktivitas lehet6vé és szitkségessé teszi a
foldrengések intenziv vizsgélatat, a gazdag 6kori épitett emlékanyag pedig le-
hetdséget nytjt a mélyrehaté tanulmanyokra. Eurépa mas teriiletein minima-
lis az ezirdnyt tevékenység. Sem Magyarorszag, sem Romania tertiletén — leg-
jobb tudomasunk szerint — nem késziilt ilyen vizsgalat, holott Eurépa szeizmi-
kusan egyik legaktivabb teriilete, a Vrancea-zéna a Kérpat-kanyarban fekszik.

Erdély szisztematikus archeoszeizmolégiai felvételezésének elsé 1épé-
seként a kolozsvéari Szent Mihaly-templom (1. kép) el6zetes vizsgalatét
végeztiik el. A felismert alakvaltozasok besorolhaték a foldrengésekben
gazdag mediterrdn régi6ban rendszeresen észlelt defomaciok kozé. Alab-
biakban a sériilések rovid leirasat, értelmezését és intenzitasi fokozatokba
valo besoroldsat végezziik el. Az igy nyert adatokbol kovetkeztetéseket vo-
nunk le az Erdélyi-medence szeizmikus veszélyeztettségére vonatkozdan.

1 PhD, egyetemi tanar az Eotvos Lorand Tudoményegyetemen, az MTA-ELTE Geoldgiai,
Geofizikai és Urtudomdényi Kutatécsoport vezetéje, Budapest, Magyarorszag.
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1 1. kép: A Szent Mihdly-templom Kolozsvdr Fé terén. A gétikus f6- és mellékhajok a kései
kézépkorbdl szdrmaznak. Eredeti tornya az 1763-as féldrengésben oly mértékben megsériilt, hogy
le kellett bontani. A ma dllé torony a XIX. szdzadban éplilt. Az alant dbrdzolt kdrosoddsok jérészt a
tetéperem és az ablakok teteje kozétti teriiletre korldtozédnak. © KAZMER MikI6s

I Foto 1. Biserica Sfantul Mihail din Piata Unirii din Cluj-Napoca. Navele centrale si laterale gotice
dateaza din evul mediu tdrziu. Turnul original puternic afectat de cutremurul din 1763 a trebuit
demolat. Turnul de astdzi a fost construit in secolul al XIX-lea. Degradarile prezentate mai jos se
regdsesc majoritar pe suprafata peretilor dintre partea superioard a ferestrelor si cea a cornisei.
© Miklés KAZMER

Eredmények

B A templom falain észlelt sériiléseket a mediterran régié egyes részte-
riileteirél sz6l6, béségesen illusztralt publikaciék alapjan kiséreltiik meg
azonositani. Els6sorban KORJENKOV & MAZOR (2003), MARCO (2008),
valamint KAZMER (2015, tovabbi szdmos hivatkozéssal) tanulmanyaira
tdmaszkodtunk.

A templom cstcsives ablakait keretezd, szépen faragott kvaderek pon-
tos illeszkedése az épité szakma alapvetd kovetelménye. Tobb ablakban
viszont a cstcsiv egyes kétagjai kimozdultak eredeti helytikrél, és néhany
centiméterrel lejjebb zokkentek (2-3. képek). Ilyen elmozduléshoz az
szitkséges, hogy az ablakkal szomszédos két falrészlet ismétlédéen eltdvo-
lodjék egymastol. Ez a jelenség a jelenleg ismert legmegbizhatébb jelz6ije
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Ungaria gi nici in Roménia — dupa cunos-
tintele noastre — nu s-au efectuat asemenea
investigatii, desi Vrancea situata in Carpa-
tii de Curbura este una dintre regiunile cu
importanta activitate seismica din Europa.

Ca prim pas al inregistrarilor arheose-
ismologice din Transilvania, am efectuat
studiul preliminar al Bisericii Sfantul Mi-
hail din Cluj-Napoca (foto 1). Deformarile
identificate se pot clasifica printre deforma-
tiile frecvent inregistrate in regiunea medi-
teraneand cu activitate seismicd bogata.
Mai jos prezentam scurta descriere a degra-
darilor, interpretarea acestora si incadrarea
seismului in gradul de intensitate. Din da-
tele astfel rezultate se pot trage concluzii
referitoare la pericolul seismic al Podigul
Transilvaniei.

Rezultate

® Am incercat sa identificim degradarile
constatate la peretii bisericii pe baza pu-
blicatiilor ilustrate din belgug ale studiilor
similare din unele teritorii mediteraneene.
In primul rand ne-am folosit de studiile lui
KORJENKOV & MAZOR (2003), MARCO
(2008), respectiv KAZMER (2015, cu o serie
de referiri in continuare).

Una dintre cerintele fundamentale ale
meseriei de pietrar a fost ca ambrazura an-
cadramentelor de la ferestrele ogivale sa se
realizeze, tot in arc ogival, cu zidarie din
pietre de talie minutios potrivite. Insa in
cazul mai multor ferestre, unele pietre afe-
rente ogivei s-au deplasat de la locul lor ori-
ginal si s-au lasat in jos cu cétiva centimetri
(foto 2-3). Acest fenomen este semnalul cel
mai de incredere al faptului, ca o construc-
tie din piatra a fost afectatd de un cutremur,
si nu din cauza greselilor de fundare sau
vreunui razboi a suferit degradari (KAMAI
& HATZOR 2008).

In zona superioara a peretilor pe por-
tiunea dintre ferestre gi corniga astazi sunt
vizibile completari de piatra izbitoare, late
chiar de 20 cm, de culoare deschisa (foto 4).
Probabil cd aceste completari s-au realizat
cu ocazia lucrarilor ingrijite de restaurare
din anii 1950, in rosturile aparute intre pie-
trele de talie, ca efect al zguduirii seismice.

Nu sunt unice nici acele pietre de ta-
lie care sunt fracturate pe verticald, apoi
cele doud parti s-au si indepartat intre ele
(foto 5). Astfel de ruptura apare la actiunea
componentei verticale a fortei valurilor de
cutremure, vibrind asizele de piatra de dea-
supra, iar indepartarea elementelor este ur-
marea vibratiilor generate de componenta
orizontala a aceleiasi forte.

In peretele sudic al corului unele pietre
de talie s-au rotit in jurul propriului ax (foto
4). Acest perete privit in ansamblu este si
el torsionat in mica masura: intre cele doud
contraforturi, partea stinga iese mai in fata,
iar partea dreaptd este mai retrasa (foto 6).

Majoritatea degradarilor identificate
pana in prezent se gdsesc intre ferestre gi
partea superioard a cornigei, care se afla la
indltimea de 17 m. La partea inferioara a
peretilor nu se gdsesc degradari de seama,
ceea ce indicd faptul cd nu probleme de
fundare au condus la formarea degradarilor.
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W 2. kép: Egy gétikus ablak csucsivében bal oldalt egy elem, jobb oldalt hdrom elem néhdny centiméternyit lezékkent a fallal pdrhuzamos sikban haté rdzds
sordn. A felsé két kGsorba illesztett keskeny kGpotlds jelzi a hajdani elcsuszds réseinek a helyét. A fehér kvdderkévek restaurdlds sordn kertiltek oda, taldn

erdsen téredezett témbok pétldsdra. © KAZMER Miklds

1 3. kép: Sorozatban elmozdult kvdderek a szentély déli oldaldnak cstcsives ablakdban. A kézépsé, faragott él ismétlédé csorbuldsa azt jelzi, hogy a fallal
pdrhuzamos rezgések egymdshoz (itétték a k6tomboket. © KAZMER MikIGs

m Foto 2. in ambrazura ogivald a ferestrei gotice sunt elemente de piatrd — unul pe partea stdngd, iar pe partea dreaptd trei — care s-au tasat cativa centimetri,
pe parcursul zguduirii cu efect in planul paralel cu peretele. Completarea de piatrd inserata in cele doud asize superioare semnaleazd rosturile apdrute cu
ocazia alunecdrilor de odinioard. Pietrele de talie albe au fost inzidite in cursul restaurdrii, probabil in locul pietrelor de talie cu rupturi ample. © Miklés KAZMER

1 Foto 3. Pietre de talie deplasate in serie la fereastra ogivald din peretele sudic al corului. Ciobitura repetatd a muchiei cioplite din mijloc semnaleaza ca
vibratiile paralele cu peretele au ciocnit blocurile de piatrd intre ele. © Miklés KAZMER

Discutie

m Biserica Sfantul Mihail — conform ele-
mentelor stilistice avute — a fost edificata
in secolele XIV-XV. Pe parcursul existentei
temeliile gi peretii au fost reconstruiti in
mai multe rAnduri; aceste transformari pot
fi urmarite doar pe baza unor studii detalia-
te al istoriei construirii. Documente istorice
vorbesc de mai multe incendii, si de cel pu-
tin un cutremur. Ultima restaurare ampla a
avut loc 1n anii 1950 (SAS 2009).

Pe parcursul veacurilor si turnul a fost
reconstruit de mai multe ori, pdna cand in
1763 un cutremur si un fulger l-au distrus
in agsa masura (KELEMEN 1924), incat a tre-
buit demolat (GRANDPIERRE 1936). A ur-
mat un secol in care biserica nu avea turn,
péna cand in secolul al XIX-lea s-a construit
turnul pastrat pana astazi (SAS 2009).

Literatura seismologicd de specialitate
nu cunoagte evenimentul cutremurului din
1763. Nu este mentionat nici in catalogul
seismelor din Bazinul Carpatic intocmit
de citre Antal RETHLY din 1952, respectiv
Tibor ZSIROS aparut in 2000, intocmite cu
strddania completitudinii. Drept consecinta
cataloagele si hartile seismice romanesti si
internationale bazate (si) pe acestea clasi-
fica Podisul Transilvaniei ca fiind seismic
linigtitd, ca teritoriu fara producere de cu-
tremure periculoase (LEYDECKER et ali
2008).

Conform scarii de intensitate arheose-
ismologica elaborata de RODRIGUEZ-PAS-
CUA et ali (2013), cheile de arce tasate indi-
ca cutremur cu intensitatea VII, iar pietrele
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annak, hogy valamely kéépiiletet foldrengés — és nem hibas alapozas, nem
héborts tevékenység — rongalt meg (KAMAI & HATZOR 2008).

A falak, ablakok és tet6perem kozotti részeken ma széles, akar 20 cm-t
elérd, feltiing, vilagos szint képotlasok lathatok (4. kép). Ezeket feltehetd-
en az 1950-es évek gondos restauralasa soran helyezték be azokba a rések-
be, amelyek a szeizmikus rdzas hatdsdra egymadstdl eltavolodott kvaderek
kozott jottek létre.

Nem egy kvaderkovet fiigg6leges hasadas szel ketté, amely mentén a
két fél egymastél el is tdvolodott (5. kép). Ilyen torés a foldrengéshullé-
mok faggdleges komponensének hatasara, a f6lotte 1évé kdsorok fiiggéle-
ges vibracidjara jon létre, az eltdvolodas pedig a vizszintes komponensek
kivaltotta rezgés kovetkezménye.

A szentély déli falaban egyes kvaderek elfordultak sajat tengelyiik ko-
riil (4. kép). Maga a szentély fala pedig kismértékben elcsavarodott: a két
tampillér kozotti, bal oldali rész elérébb, a jobb oldali rész hatrébb keriilt
(6. kép).

Az eddig felismert sériilések tobbsége a csticsivek szintjének magassa-
ga és a teté peremének 17 méteres magassaga kozott talalhaté. A falak al-
jan érdemi deforméciét nem taléltunk, ami arra utal, hogy nem alapozasi
problémak vezettek a rongélédéasok kialakulasdhoz.

Megvitatas

M A Szent Mihély-templomot — épitészeti stilusjegyek alapjan — feltehe-
téen a XIV-XV. szazadban emelték. Fennallasa alatt alapjait és falait tobb-
szOr is atépitették; ezeket a valtoztatdsokat csak részletes épitéstorténeti
tanulményok alapjan lehetne nyomon kovetni. Torténeti dokumentumok
tobb tlizvészrél és legalabb egy foldrengésrdl is megemlékeznek. A leg-
utébbi nagy restaurédlas az 1950-es években zajlott (SAS 2009).

Az évszazadok sordn a torony maga is tobbszor Gjjaépiilt, mig végiil
1763-ban egy villdimcsapas és egy foldrengés tigy megrongalta (KELEMEN

Z017/4 | -2




= RESEARCH
= CERCETARE
= KUTATAS

T mnssylwmm Nostra

1924), hogy le kellett bontani (GRANDPIERRE 1936). Ezutan egy évszaza-
dig nem volt a templomnak tornya, mignem a XIX. szdzadban megépitet-
ték a ma is lathat6 tornyot (SAS 2009).

Az 1763-as foldrengés ténye szeizmoldgiai szakirodalmunkban isme-
retlen. A RETHLY Antal-féle 1952-es, és a ZSIROS Tibor-féle 2000-ben
megjelent, a Karpat-medencében teljességre torekvo foldrengés-katalogus-
bol egyarant hidnyzik. Ennek pedig az a kovetkezménye, hogy az ezeken
(is) alapulé roman és mas nemzetkozi katalégusok és foldrengési veszély-
térképek az Erdélyi-medencét szeizmikusan nyugodt, veszélyes rengése-
ket nem produkal¢ teriiletként konyvelik el (LEYDECKER et ali 2008).

A RODRIGUEZ-PASCUA et ali (2013) 4ltal készitett archeoszeizmol6-
giai intenzitdsi skala szerint a lezokkent zar6kovek legaldbb 7-es intenzi-
tasd, a szétcsuszott kvaderek pedig legalabb 9-es intenzitdst foldrengést
jeleznek. Mindkét érték messze meghaladja a Kolozsvar és kornyékére be-
csiilt, kb. 500 évenként visszatérd rengésekre feltételezett 6-os (LEYDEC-
KER et ali 2008), s6t akar csak 5-0s intenzitast (KRONROD et ali 2013).
Ez ut6bbi az 1977-es vranceai rengés kolozsvari intenzitdsa. Az ennél 1é-
nyegesen nagyobb, a Szent Mihély-templom sériiléseit okoz6 intenzitas
azt jelzi, hogy kozeli, jelenleg egyelére ismeretlen epicentrummal kell
szamolnunk. Ez a tanulméany figyelmeztetés arra nézve, hogy Gj médsze-
rekkel felismerheték az eddig rejtve maradt kornyezeti veszélyforrasok.
Erdély és egész Romania rendszeres archeoszeizmolégiai vizsgélata lehe-
téséget teremtene épitett orokségiink foldrengés-veszélyeztetettségének
pontosabb megallapitaséra.

Kovetkeztetések

0 A kolozsvari Szent Mihaly-templomot térténete soran legalabb egy je-
lentés foldrengés megrézta. Az 1763-as, a tornyot tonkretevé rengés va-
l6szintileg a falakat is megrongalta. Felsd résztikon szétcstszott és elfor-
dult kvaderek, lezokkent zarékovek, torott kvaderek lathaték. A szentély
déli fala kismértékben elcsavarodott. Az archeoszeizmolégiai intenzitasi
skalén ez legalabb 9-es értéket jelent, mely messze meghaladja az eddig
maximumként becsiilt legfeljebb 7-es intenzitast. Rendszeres archeosze-
izmologiai vizsgélatok sziikségesek az Erdélyi-medence és egész Roménia
foldrengési veszélybecslésének korszertsitésére.

K&szdnetnyilvanitas

¥ Dr. BOGDANDI Zsolt, az Erdélyi Muzeum-Egyesiilet levéltarosa és
BARTALIS Botond, a Szent Mihaly-plébania mérndke nagyfoka segits-
készségrdl tettek tantibizonysagot kérdéseim megvalaszoldsaban, a temp-
lom torténete egyes részleteinek megvilagitasaban.
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W 4. kép: A fal sikjdval pdrhuzamos rengés hatdsdra

egymdstdl eltdvolodott kvdderkévek kézeit
keskeny kécsikokkal toltotték ki a restaurdlds
sordn. A tdmpillérrel szomszédos egyik t6mb
kismértékben elfordult: jobboldali széle néhdny
centiméterrel kozelebb keriilt a szemlél6hoz.

© KAZMER Mikiés

W Foto 4. Rosturile dintre pietrele de talie deplasate

apdrute ca efect al vibratiilor paralele cu planul
peretelui cu ocazia restaurdrii au fost umplute

cu fasii inguste de piatrd. Un bloc de piatrd din
vecindtatea contrafortului s-a rotit in micd mdsura:
marginea dreaptd a ajuns cu cdtiva centimetri mai
aproape de marginea dreapta a iesit din planul
peretelui cu cativa centimetri. © Miklés KAZMER

W 5. kép: Kozel fiiggblegesen eltort és szétcsuszott
kvdderkovek a déli mellékhajo faldba illesztett
lépcséhdz ablaka f6létt. © KAZMER Miklés

1 Foto 5. Pietre de talie cu rupturd aproape verticald
si pietre de talie deplasate aflate deasupra ferestrei
casei de scard amplasatd in peretele navei laterale
sudice. © Miklés KAZMER

de talie deplasate cutremur cu intensitate
de IX. Ambele valori depasesc cu mult
intensitatea VI. evaluata pentru seismele
repetate cu interval de cinci sute de ani afe-
rent Clujului si imprejurimii (Leydecker si
et ali 2008), ba chiar numai intensitatea V
(KRONROD et ali 2013). Aceasta din urma
a fost stabilitd pentru intensitatea la Cluj a



6. kép: Csavardsi deformdci6 az apszis déli
faldban. Az ablak fél6tti rész bal oldala legaldbb
10 centiméterrel kbzelebb kerlilt a szemlél6hoz,
mint a jobb oldal. © KAZMER MikIés

Foto 6. Deformare de rotire in peretele sudic

al absidei. Partea dreaptd a zonei de deasupra
ferestrei este proeminentd cu cel putin 10
centimetrii, decat partea dreaptd. © Miklés KAZMER

cutremurului vrincean din 1977. Intensita-
tea mult ridicata fata de aceasta, bazata pe
degradarile Bisericii Sfantul Mihail, sem-
naleazd ca trebuie si avem in vedere un
epicentru mai apropiat, incd necunoscut.
Acest studiu atrage atentia privind faptul ca
prin noile metode pot fi identificate surse
de pericol ale mediului ascunse, nestiute.
Cercetarea arheoseismologica sistematicd a
Transilvaniei si a intregii Romanii ar face
posibila stabilirea mai exacta a pericolului
seismic aferent patrimoniului nostru con-
struit.

Biserica Sfantul Mihail pe parcursul is-
toriei sale a fost zguduitd de cel putin un
cutremur important. Seismul distrugator
al turnului din 1763 se pare ca a afectat si
peretii. La partea superioard a peretilor se
afla pietre de talie dezbinate si rotite, pietre
tasate a cheilor de arce, pietre de talie rup-
te. Peretele sudic al corului in mica masura,
dar este torsionata. Pe scara de intensitate
arheoseismologica aceasta inseamna inten-
sitatea IX, care depaseste intensitatea VII
maxim stabilitd pana in prezent. Pentru mo-
dernizarea evaludrii pericolului seismic al
Podigul Transilvaniei si al intregii Romanii
este nevoie de cercetari arheoseismologice.

D-lui Dr. Zsolt BOGDANDI, arhivarul So-
cietatii Muzeului Ardelean gi d-lui Botond
BARTALIS, inginerul parohiei Bisericii
Sfantul Mihail pentru amabilitatea si stra-
dania lor de a raspunde solicitdrilor mele
privind unele detalii ale istoriei bisericii.
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Editorial Note / Nota editoriald / Szerkeszt6i megjegyzés

A shortened, English version of the article was published in the
proceeding of the 6™ National Conference on Earthquake Engine-
ering and the 2" National Conference on Earthquake Engineering
and Seismology (2017), eds. PAVEL, Florin, Mircea RADULIAN,
Cristian ARION, Mihaela POPA, Alexandru ALDEA. The article
title is Evidence for earthquake damage on St. Michael church in
Cluj-Napoca, Romania, accessible at http://kazmer.web.elte.hu/
pubs/Kazmer 2017 Cluj EQ damage.pdf.
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PROF. DR. ING. MIRCEA CRISAN

De la inceputul colaborarilor mele cu inginerii structuristi specializati in
monumente istorice, prof. dr. ing. Mircea CRISAN ramane un model greu de
egalat, atat prin rigurozitatea solutiilor tehnice din faza de proiect, cat si prin
flexibilitatea si inspiratia in adaptarea solutiilor ,,de plangeta” la situatiile de
pe santier, situatii de cele mai multe ori complexe, cu un grad de diversitate
ridicat.

Intuirea structurilor istorice si dedicarea sa pentru monumente l-au facut
pe ing. Mircea CRISAN sa fie intotdeauna o autoritate atat pe gsantier, cét si in
comisiile gi forurile de specialitate.

In plus, calitatea de profesor si mentor in ingineria structurala in cadrul
Universitatii de Arhitectura si Urbanism ,,Jon Mincu” din Bucuresti a adaugat
un plus meritoriu fata de multi alti ingineri de rezistenta, respectiv acela de a
conlucra indeaproape cu arhitectul in elaborarea proiectelor pe componenta
structura, astfel incat interventia structurala sa completeze pozitiv dezvolta-
rea cu succes a monumentului istoric.

In cele ce urmeaza, voi face un parcurs in timp ce va aminti despre colabo-
rarea mea si a biroului meu cu inginerul care a fost, este si va fi inginerul struc-
turist gi profesor, Mircea CRISAN, la cateva din lucrarile realizate impreuna.

Lucrérile de consolidare si restaurare la Casa Fronius din Sighigoara au
reprezentat prima colaborare independenta a biroului meu de arhitectura
cu profesorul Mircea CRISAN.

Aceasta lucrare a insemnat un succes, iar obiectivul s-a transformat
dupa finalizarea lucrarilor in pensiune de cinci stele. Evolutia arhitec-
turald a casei a fost organicéd, pastrindu-se insd amprenta initiala, astfel:
pivnita odatd tavanita si cu grinzi din stejar a disparut, facand loc unor
bolti din zidarie de caramida, etajul s-a construit ulterior etapei initiale,
partial peste zona de intrare, generdnd un gang care oferd acces pentru
caruta sau autovehicul. In prezent, spatiul este locul preferat al oaspetilor
pentru micul dejun.

Incd de la primele vizite, am identificat pe zona din fatd a etajului
boltit zone care ar fi putut sa aiba pictura acoperita. in acest moment a
inceput colaborarea propriu-zisa cu inginerul structurist Mircea CRISAN,
respectiv de la prima vizitd de lucru comuna.

Sistemul conceptual gandit in faza de proiectare a fost atent detaliat
dupa inceperea santierului, unde, pe 1anga solutiile de consolidare adap-
tate existentului au urmat cele de restaurare a sarpantei, cu interventii de

1 Arhitect inginer, specialist atestat MC, membru in Comisia Nationala a Monumentelor
Istorice, director general al SC Credo Design Srl, Bucuresti, Roménia.
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PROFESSOR ENGINEER
MIRCEA CRISAN, PHD

From the beginning of my collaborations
with structural engineers specialising in list-
ed historic buildings, Mr. Mircea CRISAN re-
mains a role model that is difficult to match,
both in the rigour of technical solutions in the
design phase and the flexibility and inspira-
tion in adapting drawing board solutions to
on-site situations, which are most often com-
plex situations, with a high degree of diversity.

His intuition for historic structures and
his dedication to historic buildings made Mir-
cea CRISAN always an authority both on the
conservation site and in specialised commit-
tees and forums.

Moreover, as professor and mentor at the
Ion Mincu University of Architecture and
Urbanism in Bucharest, compared to other
structural engineers, he had the added quality
of working closely with architects in elaborat-
ing the structural components of designs, so
that structural repairs could positively com-
plement the designs’ successful development.

In what follows, I will go back in time, re-
membering the collaboration my office and I
had with the engineer that was, is, and will be
the structural engineer and professor, Mircea
CRISAN,.

The consolidation and conservation works
on the Fronius House represented the first in-
dependent collaboration of my architectural
office with Mr. Mircea CRISAN.

The project proved to be a success. After
its completion, this location turned into a five-
star guesthouse. The building’s architectural
evolution was organic, preserving, however,
its initial character: the cellar roof, originally
with oak beams, disappeared and was re-
placed by brick masonry vaults, the floor was
built subsequently to the initial stage, in part
over the entrance area, creating a passageway
for wagons or car access. This space is current-
ly the guests’ favourite place to have breakfast.

Ever since the first visits, we identified
the area in front of the vaulted upper floor

1 Architect, engineer, specialist certified by the Mi-
nistry of Culture, member of the National Com-
mission for Historical Monuments, general ma-
nager at Credo Design Ltd, Bucharest, Romania.
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1 Foto 1a-c. Casa Fronius. Imagini din timpul executiei (stdnga) si rezultatul final (dreapta)
1 Photo 1a-c. Fronius House. Images from the implementation phase (left) and the final result (left)

for potential hidden layers of painting. It
was then, during our first joint working visit,
when my collaboration with professor Mircea
CRISAN started.

The conceptual system thought out dur-
ing the design phase was carefully detailed
after the site work began. The consolidation
solutions adapted to the existing structure
were followed by the conservation of the roof
structure, the rehabilitation of the split level,
as well as the partial conservation of the split
level on the back of the building.

Thus, the architectural challenge was
doubled by the structural one. Engineer Mir-
cea CRISAN chose a mixed system of short-
crete used in certain areas and metal profiles
adapted on site to the shape of the vaults and
anchored in them, an authentic solution de-
signed specifically for this type of vaulting.
Partial underpinning works were also carried
out in order to strengthen the foundation.

I lived my most special moments during
the design implementation together with the
one who was my professor when, after one
phone call from the contractor, we caught a
night train so that we could provide the nec-
essary indications for the building’s safety as
quickly as possible. It was then that I under-
stood what it truly means to be involved and
care about your work objective and especially
that a designer’s responsibility starts from the
very first reconnaissance trip, the first sur-
veys, and lasts until the last worker leaves the
construction site.

L4 (F1) - TEHNOLOGIE DE INDOIRE A PROFILELOR - VEDERI LATERALE
ETAPA L PREPARARES FROFILUILLE L4 (F1) CU CGAURI PE AMBELE PART)
JOCM DISTANTA

= T I I 1 | —

ETARA 2: INDCEREA PROFILLILLIPE FORMA, BOLTI

oy

ETARA 5 INTARIREA PROFILULLN CU PLATBANDE METALICE (P4) SUDWTE
DE PARTILE EXTERICWRE

ETAPA 4: DECARECE LUNGIMEA FIECARLE PROFIL ESTE DIFERITA PENTRU
FIECARE BOLTA, DIMENSIUNEA FIMALA, SE VA STABILI LA FATA LOCULLL

W Fig. 1. Casa Fronius. Detaliere concept interventie
W Figure 1. Fronius House. Intervention concept details
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reamenajare pentru supantd, precum si de refacere partiala a acesteia pe
zona din spate a casei.

Astfel, provocarea arhitecturala a fost dublata de cea structurala, ing.
Mircea CRISAN alegand un sistem mixt de camasuieli de beton realizate
punctual, utilizat impreuna cu profile metalice adaptate in santier la for-
ma boltilor si ancorate in acestea, o solutie autentica gandita specific pen-
tru acest tip de bolti. De asemenea, au fost realizate lucrari de subzidire
partiale pentru consolidarea fundatiilor.

Momentele speciale din timpul executiei le-am trait alaturi de cel ce
mi-a fost profesor la cote maxime atunci, cdnd in urma unui telefon al
constructorului ne-am suit in tren noaptea ca sd putem sa dam in cel mai
scurt timp posibil indicatiile necesare punerii in sigurantd a casei. Atunci
am inteles cu adevarat ce inseamna implicarea si grija fata de obiectivul in
lucru, si mai ales faptul ca responsabilitatea de proiectant o ai din prima
clipa in care faci vizita de recunoastere, primele relevee, pana in ultima
clipd cand ultimul muncitor iese din santier.

Biserica Sf. llie-Gorgani,
str. Silfidelor nr. 5, sector 5, Bucuresti

0 Un alt subiect important al colaborarii noastre 1-a reprezentat Biserica
Sf. Ilie-Gorgani, monument istoric de categoria A, situata in centrul Bucu-
regtiului, in apropierea Gradinii Cigmigiu. Planimetria cladirii este atipica
pentru ritul ortodox, fiind rar intdlnitd in Térile Roméane. Pentru o scurta
perioadd, in Roménia interbelica, biserica Sf. Ilie-Gorgani a fost lacasul
unde se inchina miscarea legionara.

Acest gantier se afld inca in derulare, fiind intrerupt de lipsa de fonduri.

Avariata de migcérile seismice repetate, biserica necesita interventii
de urgenta: consolidarea stalpilor din lemn de stejar, lucrari de subzidire,
turnarea unor centuri suplimentare, realizarea unei centuri la cornisa. De-
pasindu-si atributiile strict de inginer de rezistentd, ing. Mircea CRISAN
a reusit ca prin documentatiile sale preliminare sa teoretizeze gi expresia
arhitecturald prin prisma sistemului constructiv, lansand céateva ipoteze
deosebit de interesante privind originile acestui tip de biserica. Astfel,
prin perspectiva sa de specialist cu o vasta experienta in domeniul monu-
mentelor istorice, a contribuit substantial cu detalii tehnice la cercetarea
istorica ampla, oferind o dimensiune noua si unica in deplina rezonanta
cu obiectul studiat.

1 Fig. 2 a-b. Biserica Sf. llie-Gorgani. Variante pentru realizarea sarpantei din lemn
1 Figure 2a-b. The Church of Saint llie-Gorgani. Solutions for the timber roof structure
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The Church of Saint llie-Gorgani,
5 Silfidelor Street,
Sector 5, Bucharest

m Another important object of our collabo-
ration was the Church of Saint Ilie-Gorgani,
a category A historic building located in the
centre of Bucharest, close to the Cigmigiu
Gardens. The building’s layout is atypical for
the Orthodox rite and is rarely found in Ro-
manian territories. For a short period of time,
in interwar Romania, the Church of Saint Ilie-
Gorgani was the place where the Legionary
movement went to pray.

This site is still under construction,
though work is currently interrupted due to
the lack of funds.

Damaged by repeated earthquakes, the
church required emergency repairs: reinforce-
ment of the oak pillars, underpinning works,
casting additional belts, adding a cornice belt.
Exceeding his duties of structural engineer,
through his preliminary documentation work,
Mircea CRISAN managed to theorise the ar-
chitectural expression from the perspective
of the constructive system, generating several
very interesting hypotheses regarding the ori-
gins of this type of church. Thus, through the
perspective of a specialist with a vast experi-
ence in the field of historic buildings, he sub-
stantially contributed with technical details
to the extensive historical research, offering a
new and unique dimension in full resonance
with the studied object.

This study dedicated to church structures
from this period was an incentive for the en-
tire team, a real motivation to continue the
architectural and historical research that, to-
gether with my teammates, young architects,
I conducted independently of the project’s
evolution. This research also gave other coor-
dinates to the subject in terms of space and
time, turning into a work that will develop an-
other horizon of understanding of the evolu-
tion of basilical constructions of Serbian and
Bulgarian influences in our country.
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1 Foto 2a-b. Biserica Sf. llie-Gorgani. Stdlpii din lemn de la interior
1 Photo 2a-b. The Church of Saint llie-Gorgani. Interior timber pillars

1 Foto 3a-b. Biserica Sf. llie-Gorgani. Realizarea centurii din beton armat la nivelul cornisei
1 Photo 3a-b. The Church of Saint llie-Gorgani. Inplementation of the reinforced concrete cornice belt

The moments we spent together on the
opened construction site are remarkable.
Church services were also held there, and the
order and discipline had to be similar to those
in a pharmacy. Archaeological research was
carried out in parallel with structural repairs.

In this context, I can say that engineer
Mircea CRISAN supported the working
schedule we agreed upon as diplomatically
as possible in front of the archaeological team
and especially of the entreprenour. The work
chart was met step by step, in a context where
our repairs were equivalent to “crochet work,”
since the foundation of the recessed pillars
was in much worse condition than we origi-
nally thought. Our nervousness was of course
due to the archaeological component, togeth-
er with what the result of this research and
our surveys, carried out in parallel meant, per-
manently overlapping with the interventions
that were supposed to ensure stability.

The successful completion of this stage
will ensure a long life for this landmark

1 Foto 4. Biserica Sf. llie-Gorgani. Turnarea centurii din beton sub stalpii din lemn ridicati
1 Photo 4. The Church of Saint llie-Gorgani. Casting the concrete belt under the raised timber pillars
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Acest studiu dedicat structurii bisericilor din aceasta perioada a fost
pentru intreaga echipa un imbold, o reald motivatie de a continua cerce-
tarea arhitectural-istorica, pe care impreund cu coechipierii mei, tineri
arhitecti, am realizat-o independent de evolutia proiectului. Cercetarea a
deschis si alte coordonate subiectului ca spatiu si timp, devenind o lucra-
re ce va dezvolta un alt orizont al intelegerii evolutiei constructiilor de tip
bazilical pe teritoriul tarii noastre, venit pe filierele sarba gi bulgara.

Remarcabile raman clipele de santier petrecute impreuna in gsantierul
deschis, in care partial se tineau si slujbe. Ordinea si disciplina trebuiau
sd fie asemandatoare celor dintr-o farmacie, avind permanenta cercetarii
arheologice ce se realiza in paralel cu interventia structurala.

Pot spune c4, in acest context, inginerul Mircea CRISAN a sustinut in-
tr-un mod cét se poate de diplomatic programul de lucru pe care 1-am stabilit
de comun acord in fata echipei arheologilor si in mod special a constructo-
rului. Graficul de lucru a fost respectat pas cu pas, intr-un context in care in-
terventia era echivalentd unui lucru ,,de crogetd”, intrucéat fundatia stalpilor
incastrati era mult mai deficitard decit am considerat initial. Dupa cum era
firesc, emotia ne-a dat-o componenta arheologica, cu tot ceea ce inseamna
rezultatul acestei cercetari, relevarea noastra in paralel, suprapusa perma-
nent cu interventiile punctuale care trebuiau sa ne asigure stabilitatea.

Finalizarea cu succes a acestei etape va asigura o viata lunga acestui
obiectiv atidt de marcant in istoria bucurestenilor, in identitatea sa struc-
turala istorica.

Manastirea Ghighiu, Barcanesti, jud. Prahova

W Manastirea Ghighiu este unul din cele mai cunoscute lacasuri de cult
din Prahova, situata la mai putin de cinci kilometri de Ploiesti. Pictura
interioara este realizata in ulei de Gheorghe TATTARASCU.

which, thanks to its historical structural iden-
tity, is outstanding in the history of Bucha-
rest’s inhabitants.

Ghighiu Monastery, Barcanesti,
Prahova County

® Ghighiu Monastery is one of the most well-
known places of worship in Prahova, located
less than five kilometres away from Ploiesti.
The interior oil painting is made by Gheorghe
TATTARASCU.

Both during the 1940 earthquake and the
allied bombing of the oil fields in Prahova in
1944, the Ghighiu Monastery Church suf-
fered major devastation. The same happened
to the monastic cells built in the immediate
vicinity of the church, within the boundaries
of the monastery. Having built only the cor-
nice belt for the time being, engineer CRISAN
proposed anchoring it to the system of foun-
dations by introducing some vertical profiled
steel bars in the corners of the church. A
similar system was also proposed for the bell
tower.

In this special case of the Ghighiu Monas-
tery we can easily observe Mircea CRISAN's
professional maturity. He first took into ac-
count the initial consolidation solution pro-
posed by engineer PAVELESCU, and he devel-
oped and verified the research carried out by
his predecessor, Professor engineer Alexandru
CISMIGIU, thus continuing the consolidation
system as a whole, but using modern technol-
ogy. The idea of continuing to use an initially

I
T
N
1

W Fig. 3. Mdndstirea Ghighiu. Concept interventie bisericd © Mircea CRISAN
W Figure 3. Ghighiu Monastery. Church intervention concept © Mircea CRISAN
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W Fig. 4. Mdndstirea Ghighiu. Concept interventie turn © Mircea CRISAN
H Figure 4. Ghighiu Monastery. Tower intervention concept © Mircea CRISAN

designed consolidation system that was not
fully carried out may, in some cases, prove
to be very valuable and worthy of pursuing
carefully.

Unfortunately, CRISAN’s carefully thought
out concept was brutally denied by the then
representatives of the Ghighiu Monastery,
despite the approvals and authorisations, but
especially in spite of the congratulations re-
ceived from designers specialised in the field.
These gestures made an impression on me.
Along with Mr. CRISAN, I felt great disap-
pointment for the incapability of a beneficiary
to understand quality and professionalism,
a chance that they rejected as a result of an
order that has, unfortunately, dramatic conse-
quences in time, those of irreparable destruc-
tion of a historic building and of its heritage
identity.

Without false modesty, I consider this
design to be a success. In this respect, we
pursued our cause of saving the historic
building and its heritage values to the very
end with correctness and dignity, through
the structural intervention proposed by en-
gineer Mircea CRISAN, against all the ani-
mosities and antipathies that I later received
from those who only had materialistic inter-
ests.

Atéat in perioada cutremurului din 1940, cét gi in timpul bombarda-
mentelor aliate asupra cAmpurilor petroliere din Prahova din 1944, bise-
rica Manastirii Ghighiu a suferit importante distrugeri. Aceleasi probleme
le-a avut si corpul de chilii construit in imediata vecinatate a bisericii, in
incinta delimitatd a manastirii. Avdnd executata momentan doar centura
de la cornisa, ing. CRISAN a propus ancorarea acesteia la sistemul de
fundatii prin introducerea unor bare verticale din otel profilat in colturile
bisericii. Un sistem similar a fost propus si pentru turnul clopotnita.

In acest caz special al Manastirii Ghighiu putem observa cu usurinta
maturitatea profesionald a ing. Mircea CRISAN, care a luat in primul rAind
in calcul solutia de consolidare initiald propusa de ing. PAVELESCU, a dez-
voltat si verificat cercetarea realizata de predecesorul sau, prof. ing. Alexan-
dru CISMIGIU, continudnd practic sistemul de consolidare in ansamblul
sdu, dar cu tehnologie moderna. Ideea de continuitate a unui sistem de
consolidare proiectat initial si neexecutat pana la capat se poate dovedi in
unele cazuri foarte valoroasa si demna a fi dusa mai departe cu atentie.

Din pacate acest concept atent elaborat ,,marca Crigsan” a fost brutal
negat de reprezentantii de atunci ai Manastirii Ghighiu, in ciuda avizelor
si autorizatiilor, dar mai ales in ciuda felicitarilor primite de la proiectan-
tii specialisti in domeniu. Aceste gesturi m-au marcat. Am simtit atunci,
alaturi de profesorul CRISAN, o trista dezamdgire pentru neputinta unui
beneficiar de a intelege calitatea si profesionalismul, o sansa pe care o res-
pinge ca urmare a unui ordin si a unor interese care au, din pacate, urmari
dramatice in timp, acela de distrugere iremediabild a unui monument, a
identitatii sale valorice, aceea de patrimoniu.
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Consider fara modestie cd acest proiect a fost o reugita. In acest sens, Filipescu-Cesianu House,
am dus corect gi demn péna la final cauza salvarii monumentului, a va- 151 Victoriei Road, Sector 1,
lorii patrimoniale a acestuia, prin interventia structurala propusa de ingi- Bucharest

nerul Mircea CRISAN, cu toate animozitatile gi antipatiile pe care le-am

. . .. . = The design for the consolidation and con-
cules ulterior din partea celor care aveau strict interese materiale.

servation of the Filipescu-Cesianu House at
151 Victoriei Road was started at the end of
2007, was updated in 2009, and entered its

Ca Sd Fl | | peSCU'CeS|a n u, implementation phase in 2013, after long bu-
. . . . reaucratic delays.

Calea Victoriei nr. 151, sector 1, Bucuresti When the construction site was opened,
the historic building found itself in an ad-

I Proiectul pentru consolidarea si restaurarea Casei Filipescu-Cesianu Vanse‘(ll St{f‘iﬁ f’ftde,gra‘ﬁlm}’ W}tECh lju‘”hy i

. . o . A . . . . A n mterior 1ng: Wi ‘Wer

din Calea Victoriei nr. 151, inceput la finele lui 2007 si actualizat in 2009, st?iap;eda to reveillc:[hi bli?ck’gﬂlee slabss Wgrg
a demarat pentru executie in 2013, dupa lungi tergiversari birocratice. taken apart and the fillings removed, the roof
La data inceperii santierului, monumentul istoric se afla intr-o stare structure was carefully evaluated and partial-

ly modified while keeping the original volume
in order to fit the attic with a split level.

The elegant collaboration between the
site supervisor and us, the designers, under
the expert eye of engineer CRISAN, lead to
a successful design completion within the
timeframe required by the tender. As in any
conservation work, there were unforeseen
aspects, which were carefully and promptly
overcome thanks to an exemplary collabora-
tion between the architect, engineer, site su-
pervisor, and site coordinator.

avansata de degradare, fapt pentru care a necesitat o decopertare integrala

Admiral Vasile Urseanu
Astronomical Observatory,
21 Lascar Catargiu Boulevard,
Sector 1, Bucharest

m The Astronomical Observatory on Lascar
Catargiu Boulevard meant another completed
collaboration, with many adventures due to
an undisciplined contractor. However, thanks
to a joint effort between the architect, struc-

H Foto 5a-b. Casa Filipescu-Cesianu. Decopertdrila pereti si plansee

1 Foto 6. Casa Filipescu-Cesianu. DI. prof. dr. ing. Mircea CRISAN (dreapta) si seful de santier (stdnga)
1 Photo 5a-b. Filipescu-Cesianu House. Wall and slab stripping

H Photo 6. Filipescu-Cesianu House. Mr. Mircea CRISAN (right) and the site supervisor (left)
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tural engineer, and building services engineer,
we managed to reach a satisfactory conclu-
sion.

Probably one of the most challenging con-
struction sites, partly due to the great com-
plexity of the design and partly because of
the extremely low economic thresholds of the
contractor, the conservation works of the As-
tronomical Observatory tested all the design
specialities to the maximum.

The collaboration with Mr. CRISAN was
tight for the duration of the entire construc-
tion work. Any small modification or adapta-
tion required a perfect coordination between
architecture, installations, and artistic com-
ponents, together with their respective details
that had to be finalised on the spot more often
than not, aspects not easily understood by the
contractor, beneficiary, and consultant.

Whereas at the half basement and ground
floor levels the consolidation work was less
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la interior: peretii curatati pana la caramida, planseele desfacute integral
si umpluturile indepartate, gsarpanta evaluata cu atentie si modificatd par-
tial, pastrind volumul originar, in vederea amenajarii podului cu supanta.

Lucrarile realizate intr-o colaborare eleganta intre seful de gantier si
noi, proiectantii, cu specialitatea structura coordonata atent de experienta
prof. dr. ing. CRISAN au ajutat la finalizarea cu succes a proiectului in
timpii impusi la licitatie. Ca in orice lucrare de restaurare, au aparut as-
pecte neprevazute care au fost atent si prompt depasite gratie unei colabo-
rari exemplare intre arhitect, inginer, diriginte gi sef de santier.

Observatorul Astronomic Amiral Vasile Urseanu,
B-dul Lascar Catargiu, nr. 21, sector 1, Bucuresti

M Observatorul Astronomic de pe B-dul Lascar Catargiu a insemnat o alta
colaborare finalizatd, cu multe peripetii datorate unui constructor indis-
ciplinat, dar pe care am reusit sa o inchidem satisfacator, drept urmare a
unui efort cumulat, arhitect-inginer structura-inginer instalatii.

1 Foto 7a-b. Observatorul Astronomic Amiral Vasile Urseanu. Discutii — decopertare zond terasd (stdnga), inspectare cos de fum (dreapta)

1 Foto 8a-b. Observatorul Astronomic Amiral Vasile Urseanu. Pregdtirea traseelor de instalatii inainte de turnarea sapelor

1 Photo 7a-b. Admiral Vasile Urseanu Astronomical Observatory. Discussions - stripping of the terrace area (left), chimney inspection (right)
1 Photo 8a-b. Admiral Vasile Urseanu Astronomical Observatory. Preparing the installations’ route before pouring the slab
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Foto 9. Observatorul Astronomic Amiral Vasile Urseanu. Pregatirea traseelor de instalatii inainte de turnarea sapelor
Foto 10. Observatorul Astronomic Amiral Vasile Urseanu. Inspectarea degraddrilor de la placa aferentd terasei

Photo 9. Admiral Vasile Urseanu Astronomical Observatory. Preparing the installations’ route before pouring the slab
Photo 10. Admiral Vasile Urseanu Astronomical Observatory. Inspection of the terrace slab degradation

Probabil unul dintre cele mai solicitante santiere, partial din cauza
complexitatii foarte mari a lucrarii gi partial din cauza pragurilor econo-
mice extrem de joase cu care a operat antreprenorul, lucrarile de restau-
rare ale Observatorului Astronomic au testat la maxima capacitate toate
specialitatile de proiectare.

Colaborarea cu prof. CRISAN a fost strinsa pe toatd perioada santi-
erului, iar orice micd modificare sau adaptare a solutiilor a necesitat o
coordonare perfecta cu arhitectura, instalatiile, componentele artistice, cu
detaliile aferente care trebuiau definitivate pe loc de cele mai multe ori,
aspecte mai greu intelese de antreprenor, beneficiar gi consultant.

Daca la nivelul demisolului gi parterului lucrérile de consolidare au
fost mai putin complexe, spre nivelurile superioare si mansarda acestea
au fost mult mai laborioase.

Modificarile din santier ca rezultat al operatiilor neprevazute rezultate
in urma decopertarilor, dar si al fondurilor limitate din pricina unei licita-
tii subevaluate de cétre antreprenor, au insemnat o incercare permanenta
pentru noi toti, in dorinta de a introduce si ideea de calitate pentru fiecare
tip de operatie in parte.

Acest lucru a incins spiritele de multe ori, iar in santier multe discutii
tehnice ne-au provocat. In aceste momente tensionate, am gasit in ing.
CRISAN un coechipier diplomat si elegant in expunere, care reusea sa
aduca echilibrul interior al unui act de constructie in desfasurare, afectat
atat de mult de necunoasterea si indisciplina constructorului, coroborata
cu cea a dirigintelui de santier.

Flexibilitatea in alegerea solutiilor structurale in functie de necesitatile
santierului, aceasta raméane o caracteristica esentiala pe care noi, echipa
de arhitecti, am identificat-o si apreciat-o la inginerul Mircea CRISAN.

Prin proiectul de pe str. Franceza nr. 38-42 s-a dorit dezvoltarea unui
hotel si restaurant in tesutul istoric vechi, puternic degradat. Pentru acest
lucru, s-au comasat trei parcele pe care erau amplasate trei imobile in sti-
luri arhitecturale diferite gi aflate in etape diferite de construire.

Z2017/4

complex, the upper levels and the attic re-
quired much more labour.

As a result of the unexpected operations
after the stripping and of limited funds due to
the contractor’s undervalued auction, on-site
modifications represented a permanent chal-
lenge for all of us in our desire to introduce
the idea of quality for each type of operation.

Tempers flared often therefore, and we
were provoked many times in technical dis-
cussions on the site. In these tense moments,
we found in engineer CRISAN a diplomatic
and elegant teammate in his manner of speak-
ing. He managed to re-establish the interior
balance of an ongoing construction act affect-
ed so much by the contractor’s ignorance and
lack of discipline, corroborated with that of
the site supervisor.

His flexibility in choosing structural
solutions according to the needs of the site
remains an essential trait that we, the team of
architects, identified and respected in engi-
neer Mircea CRISAN.

The aim of the project at 38-42 Franceza St.
was to develop a hotel and a restaurant in the
old, badly degraded historical fabric. Three
plots were merged for this, housing three
buildings in different architectural styles and
different construction stages.

The close collaboration with engineer
Mircea CRISAN regarding the structure was
the key to preserving as much as possible
from the original geometry and valuable ele-
ments of the buildings: the elevation towards
Franceza St., the basement vaults, as well as
other structural elements at the back of the
buildings, on the Splai side.

From a ruin where only a pile of masonry
could be made out, we reached an exception-
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1 Foto 11a-b. Str. Francezad nr. 38-42. Fatadele inainte si dupd restaurare
u Photo 11a-b. 38-42 Franceza St. The elevations before and after conservation

Colaborarea strinsa cu ing. Mircea CRISAN pe partea de structura a
al result: a four-star hotel and restaurant with fost cheia catre pastrarea a cidt mai mult din geometria initiala a cladirilor
modern functional standards. Respect for the si a elementelor valoroase: fatada spre str. Franceza, boltile din subsol,

historical substance was the common vector . . . .
for which both the architects and the structur- precum si alte elemente structurale din zona din spate a constructiilor,

al designer, Mr. Mircea CRISAN, convinced dinspre Splai.

the client in favour of a coherent intervention De la o ruind pe spatele de lot, din care se distingea doar un morman de

for the buildings in question. . zidarie, s-a ajuns la un rezultat de exceptie: un hotel si restaurant de patru
The technical discussions and on-site col- . < .

laboration with Mr. Mircea GRISAN meant a stele, cu standarde functionale moderne. Respectul fatd de substanta is-

challenge for me and my team, an evolution toricd a fost vectorul comun pentru care atat arhitectii, cat si proiectantul
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W Foto 12a-b. Str. Francezd nr. 38-42. Ruinele de pe spatele de lot inainte si dupd restaurare
1 Photo 12a-b. 38-42 Francezad St. Ruins at the back of the plot before and after conservation

de structura, prof. dr. ing. Mircea CRISAN, au convins clientul in favoarea
unei interventii coerente pentru imobilele in cauza.

Discutiile tehnice si colaborarea din santier cu profesorul dr. ing. Mir-
cea CRISAN au insemnat o provocare pentru mine gi echipa mea, o evo-
lutie in drumul spre cunoasterea identitatii structurale a formelor patri-
moniale pe care le mogtenim si pe care avem datoria sa le predam identic
generatiilor viitoare.

Profesorul inginer Mircea CRISAN ne-a ajutat sa intelegem prin ges-
turile sale profesionale de la plangetd si din santier cd monumentele au
identitate, trebuie privite ca un unicat si tratate ca atare.

In acest context, avem datoria sa-i implinim visul legat de interventi-
ile pe cladirile/obiectivele de patrimoniu si nu numai, pe cladirile ce au
identitate locala si istorica, printr-o legislatie coerenta adaptata nevoilor
structurale ale acestora.

on the way of knowing the structural identity
of heritage forms that we inherit and which
we have the duty to pass on identically to fu-
ture generations.

Through his professional gestures in front
of the drawing board, as well as those on site,
Mr. Mircea CRISAN helped us understand
that historic buildings have an identity, and
that they must be regarded as unique and
treated as such.

Given this context, we have the duty to
fulfil his dream about interventions on her-
itage buildings and landmarks, as well as on
buildings with a local and historical identity,
and we can do this through a coherent legisla-
tion adapted to their structural needs.

W Foto 13a-b. Str. Francezd nr. 38-42. Imagini din timpul lucrdrilor de consolidare
1 Photo 13a-b. 38-42 Franceza St. Images during the consolidation works
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Professor Mircea CRISAN has
left us, almost stealthily, in any
case unjustly early, without any of
us even thinking of separation; on
the contrary, he was full of projects
for the future regarding his teach-
ing activity, which he thought to re-
organise by moving to a design de-
partment, while in his professional
activity we were already discussing
future conservation projects regard-
ing places of worship: two days
before, we were planning to begin
the conservation of two small 19
century churches; this would have
been our first direct collaboration.

Our Professor was born on Au-
gust 19, 1950 and, following civil
engineering studies, he became a
civil engineer, working as such for
three years (1975-1978). Starting
with 1978, he began the ascension
of all the academic steps, until he
became a professor at the Archi-
tecture Institute, subsequently the
Ion Mincu University of Architec-
ture and Urban Planning (UAUIM)
in Bucharest. Here he had a prodi-
gious activity, started along with
Professor Alexandru CISMIGIU,
initially in the field of seismic en-
gineering, and then, especially af-
ter 1989, in the field of conserva-
tion and consolidation of historic
buildings. The particular topics of
his research career were tradition-

=N MEMORIAM

(1950-2017)

A plecat dintre noi profesorul
Mircea CRISAN, pe furis aproape,
oricum nedrept de repede, fara ca
pe vreunul sa ne viziteze macar in
glumd gandul despartirii; dimpo-
triva, era plin de proiecte de viitor
cu privire la activitatea sa in scoala,
pe care se gdndea sa o reorganize-
ze prin trecerea la un departament
de proiectare, in vreme ce in acti-
vitatea profesionala discuta deja
de proiecte viitoare de restaurare
de lacaguri de cult: chiar cu doua
zile inainte pldnuisem sa incepem
restaurarea a doud mici biserici din
secolul al XIX-lea; aceasta ar fi fost
sd fie prima noastra colaborare di-
recta.

Profesorul nostru s-a nascut la
19 august 1950 si, dupa studii in
constructii civile, a devenit inginer
constructor, lucrand vreme de trei
ani (1975-1978) ca inginer construc-
tor, pentru ca, din 1978, sa inceapa
urcugul tuturor treptelor didactice,
pana la demnitatea de profesor la
Institutul de Arhitectura, ulterior
Universitatea de Arhitectura si Ur-
banism Ion Mincu (UAUIM) din
Bucuresti. Aici a avut o activitate
prodigioasa, pornita alaturi de pro-
fesorul Alexandru CISMIGIU, ini-
tial in domeniul ingineriei seismi-
ce, apoi, mai cu seama dupa 1989,
in ceea ce priveste restaurarea si
consolidarea cladirilor istorice. In-

Itt hagyott benniinket CRISAN
Mircea professzor tr. Szinte felti-
nés nélkiil, és igazsagtalanul koran
tdvozott, anélkill hogy az elvélés
gondolata barkinek koziiliink, akar
vicc szintjén is, megfordult volna a
fejében. Ellenkezdleg. Lefoglaltdk az
iskolai tevékenységét érint6 jovébeli
tervei, amelyeket a tervezési osztaly-
ra vald 4ttéréssel akart djraszervez-
ni, mikézben szakmai tevékenysége
mar a kegyhelyek restaurélésat célzo6
jovébeni terveinek targyaldsa koré
osszpontosult: éppen két nappal ko-
rabban azt terveztiik, hogy megkezd-
jiikk két XIX. szazadi kisebb templom
restauralasat. Ez lett volna az els6
kozvetlen egyiittmiikodésiink.

A professzor tr 1950. augusztus
19-én sziiletett, és épitémérncki te-
rilleten folytatott tanulmanyai befe-
jezése utdn épitémérnoki diplomat
szerzett. Harom évig (1975-1978)
épitémérnokként dolgozott, majd
1978-t6l egyenként érte el az dsszes
oktatasi fokozatot, egészen a profesz-
szori statuszig, az Epitészmérnoki
Intézet keretén beliil, amely késébb a
Bukaresti Ton Mincu Epitészmérnoki
és Urbanisztikai Egyetem (UAUIM)
lett. Itt bamulatos tevékenységet
folytatott CISMIGIU Alexandru pro-
fesszor mellett, eredetileg foldren-
gésmérnoki tertileten, majd féként
1989 utdn a miiemlék épiiletek rest-
auralasa és megerdsitése terén. Ku-
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al constructive techniques and the
resistance mechanisms of historic
buildings in seismic areas, with
concerns regarding the rehabilita-
tion of traditional urban residential
buildings.

As a professor, he was the au-
thor and coordinator for the Stat-
ics of built structures course,
UAIUM Faculty of Architecture
(since 2002); author and coordina-
tor of the Structural conservation
course, UAUIM Faculty of Archi-
tecture (since 1996); coordinator of
the Structures course (1), UAUIM
Faculty of Architecture; diploma
projects’ supervisor and member of
the evaluation jury for diploma pro-
jects at UAUIM. Professor CRISAN
was invited to several universities
and postgraduate specialisation
courses in Italy (LAquila, Palermo,
Assisi, Camerino, Torino) and to
the Palais de Chaillot Conservation
School in Paris.

Author or co-author of over
280 specialised surveys for exist-
ing buildings, including over 200
listed historic buildings; author or
co-author of more than 200 struc-
tural intervention projects on ex-
isting buildings, including more
than 160 listed historic buildings;
author or co-author of about 60
load-bearing structural designs for
new constructions, the late Profes-
sor CRISAN also had a rich activity
of disseminating these studies and
researches, by publishing articles
in national and international im-
pact journals, or by conferences
held abroad, many in Italian uni-
versities, as he was a regular of the
country. Since 1994 he had been a
member of the “Sisto Mastrodicasa”
International Association, Perugia,
Italy (preservation of the architec-
tural heritage) and of the Centro
Internazionale per Conservazi-
one del Patrimonio Architettonico
(CICOP), Italy. However, impact is
also measured by the rewards of
the activity, not just by citations: he
had received the Europa Nostra/IBI,
Denmark Diploma for the conserva-
tion project of the Endless Column
(in the UAP - Visual Artists’ Union
of Romania team): “Dipléme pour
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teresul particular al carierei sale
de cercetare era pentru tehnicile
constructive traditionale si meca-
nismele de rezistenta ale cladirilor
istorice din zone seismice, cu pre-
ocupadri privind reabilitarea cladi-
rilor de locuit urbane traditionale.

Ca profesor, era autor si titular
al cursului Statica formelor con-
struite, Facultatea de Arhitectura
UAUIM (din 2002); autor si titu-
lar al cursului Restaurare struc-
turald, Facultatea de Arhitectura
UAUIM (din 1996); titular al cur-
sului Structuri (1), Facultatea de
Arhitectura UAUIM; indrumator
de proiecte de diploma si membru
al juriilor de evaluare a proiectelor
de diploma la UAUIM. Profesorul
CRISAN a fost invitat la mai mul-
te universitati si cursuri postuni-
versitare de specializare din Italia
(LAquila, Palermo, Assisi, Cameri-
no, Torino), precum gi la Scoala de
Specializare in Restaurare Palais
de Chaillot, Paris.

Autor sau coautor a peste 280
de expertize de specialitate pentru
cladiri existente, intre care peste
200 monumente istorice clasate;
autor sau coautor a peste 200 de
proiecte de interventii structurale
pe cladiri existente, intre care pes-
te 160 monumente clasate; autor
sau coautor a circa 60 de proiecte
de structuri de rezistenta pentru
constructii noi, regretatul profesor
CRISAN avea si o bogata activita-
te de diseminare a acestor studii si
cercetdri, prin publicarea articole-
lor in reviste nationale si interna-
tionale de impact, ori prin confe-
rinte tinute peste hotare, multe in
universitati italiene. Asta pentru
cé era un obisnuit al locurilor. Din
1994 era membru al Asociatiei In-
ternationale ,,Sisto Mastrodicasa”,
Perugia, Italia (conservarea patri-
moniului arhitectural) si al Centro
Internazionale per la Conservazi-
one del Patrimonio Architettoni-
co (CICOP) - Italia. Or, impactul
se masoara §i prin recompensarea
activitatii, nu doar prin citari: pri-
mise diploma Europa Nostra/IBI,
Danemarca, pentru proiectul de
restaurare a Coloanei Fara Sfargit
(in colectiv UAP): ,,Dipléme pour la

tatéi karrierje mentén egyéni érdek-
16dése a hagyomanyos épitési tech-
nikdk és a szeizmikus térségekben
taldlhaté miemlék épiiletek szilar-
dsdgi mechanizmusa felé iranyult,
kilonos tekintettel a hagyoményos
varosi lak6hazak rehabilitacijara.

Tanarként az Epitett formak sta-
tikaja tantargy szerzéje és kineve-
zett tandra volt a bukaresti UAUIM
Epitészmérnoki Karan (2002-t6l), a
Szerkezeti restaurédlas tantargy szer-
z6je és kinevezett tandra volt a Bu-
karesti Ion Mincu Epitészmérnoki és
Urbanisztikai Egyetem Epitészmér-
noki Karan (1996-t61); a Szerkezetek
(1) tantargy kinevezett tanéra a bu-
karesti (UAUIM) Epitészmérnoki Ka-
ran, diplomamunkak vezet6 tanara
és a bukaresti UAUIM diplomamun-
kakat mindsité bizottsdgainak tagja.
CRISAN professzor dr tébb olasz-
orszégi (L’Aquila, Palermo, Assisi,
Camerino, Torino) egyetem és poszt-
gradudalis szakmai tovabbképzés,
valamint a parizsi Palais de Chaillot
restauraldsi szakirdnya iskolajanak
meghivottja volt.

Tobb mint 280 meglévd (koztiik
tobb mint 200 mutemléki védett-
ség alatt all6) épiiletre vonatkozo
szakért6i vélemény szerzéje vagy
tarsszerzdje; tobb mint 200 (koztiik
tobb mint 160 védettség alatt all6
miiemlék épiiletre vonatkozo) szer-
kezeti beavatkozasokat célzé projekt
szerzGje vagy tarsszerzéje; koriilbe-
lal 60 6j épitmények tamszerkeze-
tére vonatkozo6 projekt szerzdje vagy
tarsszerzdje volt. A néhai CRISAN
professzor tur gazdag tevékenysége
felolelte ezen tanulmanyok és kuta-
tasok terjesztését is a cikkek jelentds
orszagos és nemzetkozi folyobiratok-
ban val6 publikalasa révén, vagy a
hatéron tdl szervezett konferencidk
alkalméabél, tobbek kozt olasz egye-
temeken is. Es ez azért torténhetett,
mert a helyek ismeréje volt. 1994-
t6l az olaszorszagi, peruggiai ,Sisto
Mastrodicasa” nemzetkozi szervezet
(épitészeti orokség megovasa) és az
olaszorszagi Centro Internazionale
per la Conservazione del Patrimonio
Architettonico (CICOP) tagja volt.
Szakmai hatdsa nemcsak idézetek-
kel, hanem tevékenysége jutalmaza-
saval is lemérhet6: a Végtelen osz-



la restauration authentique et de
haute qualité du monument public
le plus significatif de Brincusi dans
le cadre de la revitalisation urbain
de plus grande ampleur, basée sur
des études scientifiques detaillées,”
but also the Excellence Diploma
awarded by the Ministry of Culture
— the Gorj Inspectorate for Culture,
for the conservation project of the
Endless Column (in the UAP team)
1994-1999. Also, he received two
ARHITEXT DESIGN awards and
four awards by the National Union
of Historic Building Conservation-
ists (UNRMI) for his specialised
contribution to conservation pro-
jects of historic buildings. He had
been a member of ICOMOS (Inter-
national Council on Monuments
and Sites) since 2003.

He was a member of the Nation-
al Commission for Historic Build-
ings and of its various zonal com-
ponents and committees starting
from 2003 until the end.

He was an accomplished pro-
fessional of his domain dedicated,
especially in Romania, to the sal-
vation of heritage; he was a close
friend of the world of architects,
many of whom he formed directly,
in the university; after his mentor,
Professor CISMIGIU, he was prob-
ably the most beloved structural
engineer among architects and not
only for the competence and ex-
cellence of his design, but also for
his human qualities: frankness and
humour. No loss is recoverable, so
at the last end, we can only miss
him and appreciate his exception-
al contribution to specialised edu-
cation and to the often Sisyphean
toil of conservation... May God rest
in peace our good Professor Mircea
CRISAN...

prof. arch. Augustin IOAN, PhD
“Ion Mincu” University of
Architecture and Urban Planning
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restauration authentique et de hau-
te qualité du monument public le
plus significatif de Brancusi dans
le cadre de la revitalisation urbain
de plus grande ampleur, basée sur
des études scientifiques detaillées”,
dar si Diploma de excelentad confe-
ritda de Ministerul Culturii - In-
spectoratul pentru Cultura Gorj,
pentru proiectul de restaurare a
Coloanei Fara Sfarsit (in colectiv
UAP) 1994-1999 si doua premii
ARHITEXT DESIGN respectiv
patru premii UNRMI pentru con-
tributia de specialitate la proiecte
de restaurare a unor monumente
istorice. Era membru ICOMOS (In-
ternational Council on Monuments
and Sites), din 2003.

A fost membru in Comisia Na-
tionald a Monumentelor Istorice si
a diferitelor sale componente si co-
misii zonale incepand din 2003 si
pana la sfarsit.

Era un profesionist desavarsit
al domeniului sau, care este unul
dedicat, in Roménia cu predilectie,
salvarii patrimoniului; era un apro-
piat al lumii arhitectilor, pe multi
dintre care i-a gi format direct, in
universitate; dupa mentorul sau,
profesorul CISMIGIU, era probabil
cel mai iubit inginer de structuri
printre arhitecti si nu numai pen-
tru competenta, pentru excelenta
modului in care proiecta, ci si pen-
tru calitatile sale umane: franchete
si umor. Nicio pierdere nu este re-
cuperabild, asa ca nu ne ramaéne, la
sfarsitul cel din urma, decét sa ii
ducem dorul gi sa ii apreciem apor-
tul exceptional la invatamantul de
specialitate si la truda sisifica ade-
seori, de restaurare... Dumnezeu sa
il ierte si cu dreptii sa il odihneas-
ca pe bunul nostru profesor Mircea
CRISAN...

prof. dr. arh. Augustin IOAN
Universitatea de Arhitectura si
Urbanism ,Ion. Mincu”

lop helyreéllitasi tervéért elnyerte a
daniai Europa Nostra/IBI oklevelet
(egyiitt az UAP-vel — Képzémiivé-
szek Egyesiiletével): ,,Dipléme pour
la restauration authentique et de
haute qualité du monument public
le plus significatif de Brincusi dans
le cadre de la revitalisation urbain
de plus grande ampleur, basée sur
des études scientifiques detaillées”,
valamint a Kulturdlis Minisztérium
Gorj megyei Kulturaért felelés fel-
oklevelet a Végtelen oszlop helyre-
allitasi tervéért (egytitt az UAP-vel)
1994-1999, tovabba két ARHITEXT
DESIGN dijat és négy UNRMI (M-
emlék-restauratorok Orszagos Egye-
siilete) dijat a mtiemlék épiletek
restauralési terveihez valé szakmai
hozzajarulasaért vehetett at. 2003-t61
az ICOMOS (International Council
on Monuments and Sites) tagja volt.
2003-t6] tagja volt az Orszagos
Mtemlékvédelmi Bizottsdgnak és
az ahhoz tartoz6 kilonbozé aloszta-
lyoknak és helyi bizottsdgoknak.
Sikeres szakembere volt teriile-
tének, amelyet Romaniaban jellem-
z6en az Orokség megmentésének
szentelnek. Az épitészek vilaganak
kozeli ismer6je volt, akik koziil soka-
kat kozvetlenil, az egyetemen képe-
zett. Mentora, CISMIGIU professzor
ar utan valészintleg a tervezémér-
nokok éltal legjobban szeretett szer-
kezetépit6 mérnok volt, és nemcsak
szakértelme, kivalo tervezési maédja,
hanem emberi tulajdonséagai, egye-
nessége és humora miatt is.
Semmilyen veszteség nem po-
tolhatd, igy tehat nem marad maés,
mint hogy érezziik hianyat és ér-
tékeljuk kivételes hozzajarulasat a
szakmai oktatdshoz és a restauralas
olykor sziszifuszi munkajahoz... Is-
ten bocsassa meg vétkeit, és nyugod-
jék békében az igazakkal a draga jo
CRISAN Mircea professzor ur...

dr. IOAN Augustin

»lon. Mincu” Epitészeti és
Vérosrendezési Egyetem
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We draw our authors’ attention to the
fact that since January 2016, the edit-
ing requirements for the bibliography of
the Transsylvania Nostra journal have
changed. For future issues we will use the
author-date, or so-called Harvard reference
system, with parenthetical in-text citations
and corresponding list of references. We
kindly ask our authors to submit, from
now on, their articles edited according to
the following requirements! Otherwise,
we will be unable to accept the submitted
study!

Use of footnotes is still accepted and rec-
ommended in cases where the author
wishes to add notes accompanying or sup-
plementing the main text. If in a footnote
reference is made to a publication as well,

please use the in-text citation form.

In the references (in-text citations, foot-
notes, list of references), please do not cite
any sources (especially online sources)
whose scientific validity can not be veri-
fied (eg. wikipedia-type sites).

The basic form of parenthetical in-text ci-
tations:
last name of author/editor (no com-
ma) year of publication (comma) page
number (indicating the page number/s
is mandatory, unless the reference ap-
plies for the entire publication).

All bibliographic items shown in the main
text should be included in the alphabeti-
cal list of references from the end of the
article!

The general rules for reference requirements
are published on the website of the Transsyl-
vania Nostra journal (http://www.transsyl-
vanianostra.eu/tnjournal/hu/tartalom/pub-
1ik9%C3%A1ci%C3%B3s-felt%C3%A9tel-
ek), where we illustrate the rules concern-
ing publications with several volumes,
studies published in a collection, articles
in periodicals, respectively manuscripts:
theses and dissertations. For more details
please visit our website!
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Atragem atentia autorilor nostri asupra
faptului ca, incepand din ianuarie 2016,
s-au modificat cerintele de redactare pen-
tru aparatul critic al revistei Transsylvania
Nostra. In continuare vom trece la aga-nu-
mitul sistem Harvard, cu referinte parante-
tice si cu lista de referinte corespunzatoare.
fi rugam pe viitori nostri autorii ca in con-
tinuare sa-si editeze articolele trimise spre
publicare luand in considerare urmatoarele
cerinte! in caz contrar, nu vom putea ac-
cepta manuscrisul trimis!

Folosirea notelor de subsol este acceptata si
recomandata in continuare, in cazurile in
care autorul doregte sa adauge o nota inso-
titoare sau de completare a textului prin-
cipal. In cazul in care in nota de subsol se
face trimitere catre o publicatie, va rugam
sa folositi forma referintei parantetice.

in referinte (nota paranteticd, nota de subsol,
lista de referinte), va rugam sa evitati citarea
surselor (in special surse de pe internet) ale
caror credibilitate stiintificd nu pot fi verifi-
cate (de exemplu, siteuri de tip wikipedia).

Forma de baza a referintelor parantetice:
numele de familie al autorului/edito-
rului (fara virguld) anul de publicare
(virguld) numaéarul paginii (indicarea
paginii/paginilor este obligatorie, cu ex-
ceptia cazului in care se face trimitere la
intreaga publicatie).

Va rugam sa treceti toate titlurile biblio-
grafice prezentate in textul principal in-
clusiv in lista de referinte organizata alfa-
betic de la sfarsitul articolului!

Regulile generale privind cerintele de re-
dactare au fost publicate pe siteul revistei
Transsylvania Nostra (http://www.tran-
ssylvanianostra.eu/tnjournal/hu/tartalom/
publik%C3%A1¢ci%C3%B3s-felt%C3%A-
9telek), unde sunt ilustrate prin exemple
regulile cu privire la publicatii cu mai
multe volume, studii aparute in lucrari
colective, articole in publicatii periodice,
respectiv la manuscrise: lucrari de licenta
si disertatii. Pentru mai multe detalii, va
rugam sa vizitati site-ul revistei!

Felhivjuk a szerzéink figyelmét, hogy
2016. januérral kezdédéen megvaltoztak
a Transsylvania Nostra folyéirat konyvé-
szetre vonatkozé formai kovetelményei.
A tovabbiakban &ttériink az ugynevezett
Harvard-médszeres, zaréjeles hivatkozasi
formara, valamint az ennek megfelel§ év-
szamkiemel$ bibliografiai formara. Tiszte-
lettel kérjiik a szerzéket, hogy a bekiildendé
cikkeket ezenttl az alédbbi kovetelményeket
figyelembe véve szerkesszék meg! Ellenkez6
esetben nem all médunkban elfogadni a be-
kaldott tanulmanyt!

Labjegyzetek hasznalata tovabbra is elfoga-
dott és ajanlott olyan esetekben, amikor a
szerzé a f6szoveghez kivan megjegyzést, ki-
egészitést flizni. Amennyiben a labjegyzet-
ben egy miire torténik hivatkozas, akkor a za-
réjeles hivatkozési format kérjik alkalmazni.

A hivatkozasokban (zardjeles jegyzet, lab-
jegyzet, bibliografia) kérjitk ne idézzen olyan
forrasokat (killonosen internetes forrasokat),
amelyek tudomanyos hitelessége nem elle-
ndrizhetd (pl. wikipedia jellegi honlapok).

Zarojeles hivatkozas alapformaja:

szerzé/szerkeszté csaladneve (nmincs
vesszd) kiadas évszama (vesszd) oldal-
szam (az oldalszam/ok feltiintetése ko-
telezg, kivéve ha a hivatkozas az egész

miire vonatkozik).

A fGszovegben feltiintetett oGsszes biblio-
grafiai tételt kérjiik feltiintetni a cikk végén
szerepl6 alfabetikus, évszamkiemel§ biblio-
grafidban is!

A bibliografiai kévetelményekre vonatko-
z6 4altalanos szabdalyokat a Transsylvania
Nostra folyéirat honlapjan tettik kozzé
(http://www.transsylvanianostra.eu/tn-
journal/hu/tartalom/publik%C3%A1ci%
C3%B3s-felt%C3%A9telek), ahol példak-
kal illusztraltuk a tobbkotetes mitivekre, a
gyljteményes kotetekben megjelent tanul-
manyokra, a periodikumok cikkeire, valamint
a kéziratokra: szakdolgozatra és disszertaciéra
vonatkozo szabélyokat. Kérjiik, hogy latogas-
sak meg honlapunkat a bévebb informaci6
érdekében!
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