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Topics of the 14 Year’s Issues

M 1/2020 Issue

The first issue of the year discusses gen-
eral questions related to historic building
conservation, from which our readers
may get familiarised with discussions re-
lated to the field, as well as with the lat-
est research results. In addition, we will
publish a selection of the most outstand-
ing lectures delivered during the 18"
Historic Structures Conference and, at the
same time, our Historic Gardens column
will be enriched with a new article.

¥ 2/2020 Issue

In the journal’s second issue, commem-
orating the 55" anniversary of the in-
stitution of ICOMOS in Warsaw, our
readers will get informed about the role
of national and international non-gov-
ernmental organisations, as well as their
role in the field of built heritage conser-
vation in the 21° century. We will present
case studies highlighting successful built
heritage rehabilitation projects initiated
and/or coordinated by nonprofit organ-
isations. We will continue our Historic
Gardens column, and we are planning
to launch a new one, the Press Review
column, which will appear twice a year,
presenting new publications issued in
the field of built heritage conservation.

¥ 3/2020 Issue

The third number will bring about an excit-
ing and unusual topic, discussing the pro-
tection, conservation, and use of industrial
heritage. In our days, industrial cultural
heritage is in an underprivileged situation,
albeit being aware of its values is extreme-
ly important in terms of understanding the
present and the future. In addition, a new
article will be published in the Historic
Gardens column in this issue as well.

M 4/2020 Issue

The journal’s fourth issue is dedicated
entirely to the topic of the 20" edition of
the International Conference on Theoret-
ical and Practical Issues of Built Heritage
Conservation — TUSNAD, organised once
every two years. In this issue, we will
publish a selection of the conference’s
lectures to be delivered in 2020, as well
as a new article of the Press Review col-
umn, which will recommend to our read-
ers new publications from the field of
built heritage conservation.

Tematica numerelor anului XIV:

¥ Numdrul 1/2020

Primul numar din 2020 al revistei discu-
td probleme generale legate de protectia
monumentelor istorice, prin care cititorii
revistei se pot familiariza cu dezbateri pri-
vind acest domeniu, respectiv cu cele mai
noi rezultate ale cercetarilor din domeniul
conservarii patrimoniului construit. Pe 1an-
gd acestea, vom publica o selectie a celor
mai reusite prelegeri prezentate in cadrul
conferintei Structuri Portante Istorice, edi-
tia 18-a, totodata, rubrica de Gradini istori-
ce se va imbogati cu un articol nou.

¥ Numdrul 2/2020

In numarul doi al revistei, dedicat aniver-
sarii a 55 de ani de la infiintarea ICOMOS
in Varsovia, cititorii nostri se vor putea
documenta despre rolul organizatiilor ne-
guvernamentale din tara si internationale,
facand referire inclusiv la rolul lor in pro-
tectia patrimoniului construit in secolul
XXI. Vom prezenta studii de caz privind
programe de reabilitare de succes initiate
si/sau coordonate de organizatii neguver-
namentale. Totodatd continudm rubrica
Gradini istorice, si vom lansa o noua rubri-
cd intitulatd Revista presei, care va apdrea
bianual. In aceasta rubrica vor fi prezentate
noile aparitii pe piata publicistica din do-
meniul reabilitarii patrimoniului construit.

¥ Numarul 3/2020

Numarul trei apare cu o tema interesanta si
neobignuitd, aducand in discutie protectia,
reabilitarea si valorificarea patrimoniului
industrial. In zilele noastre patrimoniul
cultural industrial se afla intr-o situatie de-
favorizata, desi cunoasterea valorilor aces-
tuia este extrem de importanta pentru con-
stientizarea prezentului si a viitorului. In
continuare, vom prezenta un nou articol al
rubricii Gradini istorice si in acest numar.

W Numdrul 4/2020

Ce de-al patrulea numar al revistei este
dedicat in intregime tematicii celei de-a
20-a editii a Conferintei Internationale de
Teoria si Practica Reabilitarii Patrimoniului
Construit — TUSNAD, organizata o data la
doi ani, astfel va contine o selectie a pre-
legerilor conferintei ce va avea loc in anul
2020. In acest numar va aparea pentru a
doua oara rubrica Revista presei, care va
recomanda in atentia publicului cititor
noile aparitii din domeniul patrimoniului
construit.
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A X1V, évfolyam lapszamainak tematikdi:

¥ 1/2020 lapszam

A 2020-as év els6 lapszdama é&ltalanos
miemlékvédelmi kérdéseket boncolgat,
amelyben a szakteriiletet érint6 kérdé-
sek megvitatdsaval és a legajabb kutata-
si eredményekkel ismerkedhetnek meg
az olvas6k. Ezek mellett helyett kap egy
olyan vélogatds, amely a 18. Torténeti
tartészerkezetek nemzetkézi konferencian
elhangzott kiemelked6 el6adasokat tar-
talmazza, valamint Gjabb irdssal bévil a
Torténeti kertek cimt rovat is.

M 2/2020 lapszam

A masodik lapszdmban az ICOMOS var-
soi alapitasanak 55. évfordul6ja alkal-
mabol a hazai és nemzetkozi civil szer-
vezetek szerepérdl olvashatnak majd az
érdekléddk, kitérve a szervezetek az épi-
tett 6rokségi javak meglrzésében jatszott
szerepére a XXI. szdzadban. Esettanul-
manyokban mutatjuk be a civil szerve-
zetek altal kezdeményezett sikeres mu-
emlékekkel kapcsolatos programokat. A
tovabbiakban folytatjuk a Torténeti kertek
cim@ rovatunkat, valamint egy 4j rovat
bevezetését tervezzitk Kiadvdanyszemle
cimmel, amely évente kétszer jelentke-
zik majd. Ebben a rovatban a mtiemlék-
védelem szakteriiletén frissen megjelent
kiadanyok ajanlasaval jelentkeziink.

¥ 3/2020 lapszam

A harmadik lapszdm egy izgalmas és szo-
katlan témadval all el6, az ipari 6rokség
meg6rzésének, feldjitdsanak és haszno-
sitasanak kérdéskorét jarva kortl. Nap-
jainkban az ipari kultara oroksége hétra-
nyos helyzetbe keriilt, viszont ezekenek
az ismerete alapvetéen fontos a jelen és
a jové megértése szempontjabol. Ebben a
lapszamban is helyet kap majd egy Gjabb
cikk a Torténeti kertek cimi rovatban.

¥ 4/2020 lapszam

A negyedik lapszdm teljes egészében a
kétévente megszervezett Az épitett orok-
ség feldjitasanak elméleti és gyakorlati
kérdései nemzetkézi konferencia-sorozat
— TUSNAD 20. iilésszakdnak tematikaja-
ra épiil, ebben a lapszamban valogatast
kozlink a konferencia soran elhangzo
el6adasokbo6l. A negyedik lapszdmban
folytatjuk a Kiadvdnyszemle rovatunkat
is, amely Gjabb kiadvany(oka)t ajanl az
olvas6kozonség figyelmébe.
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m The 18" edition of the International
Conference Series on Historic Structures
was organised on October 24-25, 2019.
The central topic explored by lecturers and
experts invited to professional debates fo-
cused on issues related to quality in con-
servation. The proposed topic points to one
of the greatest challenges entailing a mul-
titude of questions this field is facing. What
ensures the quality of a conservation, and
more specifically of a historic load-bearing
structure? How are quality issues per-
ceived by experts, contractors, and even
more importantly, the owner providing the
investment? Nearing the end of the second
decade of the 21 century, what challenges
do the economic environment and the field
of human resources bring about? What
stays in the power of the pool of experts
which hardly grew in number during the
last thirty years in the present situation,
when the region is confronted with the
most serious workforce crisis in the mod-
ern era? From the population of nearly 20
million of Romania, more than 4 million
people, mainly active workers, live abroad.
Perhaps the building industry is the most
affected by this phenomenon, since after
1989 this field opened up for a Western,
mainly unidirectional “workforce migra-
tion”, and this process continues even at
a larger scale. Simultaneously, thanks to
EU funds and other international projects,
more and more funds are available for
built heritage conservation. A further posi-
tive development of recent decades is that
the social acceptance of built heritage con-
servation seems to increase, successes are
welcomed in a larger sphere, and more-
over, people are starting to expect certain
historic buildings considered important to
be conserved. In turn, there are certainly
very divergent views on the methodology to
be applied in order to reach the common
goal. Only a few comprehend the princi-
ples of genuine built heritage conservation,
and even fewer apply them. Comprehen-
sive research is rarely ensured funds, and
unfortunately too often there is no need
for it either, alike for the targeted use of
research findings and quality design. The
theoreticians of the field and the designers
are still confined into an intellectual ivory
tower hardly accessible to the public, while
their fellow companions acting on the ac-
tual front line need to accept serious com-
promises — true that, in lack of the proper
theoretical background, they are not even
aware of that. During the conference, all
these issues and many others were debat-
ed, and as the previous 17 editions made
us accustomed to, interesting and timely
lectures have been presented. I wish many
more years to come to the conference se-
ries turned to maturity, and I send my best
wishes to the organisers.

Arpad FURU
engineer

“GREETNGS  Transsylvania
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m Intre 24-25 octombrie 2019 s-a organi-
zat a 18-a editie a seriei de Conferinte In-
ternationale de Structuri Portante Istorice.
Conferentiarii si invitatii la dezbaterile pro-
fesionale au examinat aspecte privind cali-
tatea in restaurare, tema centrald a editiei.
Definirea tematicii indica faptul ca aceasta
este totodata una dintre cele mai importan-
te provocdari din acest domeniu, care antre-
neazd multe intrebdri. Ce asigurd calitatea
in restaurarea unui monument, respectiv in
restaurarea unei structuri portante istorice?
Cum percep calitatea expertii din domeniu,
executantul, sau, poate si mai important,
proprietarul care investegte in restaurare?
Apropiindu-ne de sfarsitul celui de al doi-
lea deceniu al secolului al XXI-lea, ce pro-
vocdri noi antreneaza contextul economic
i al resurselor umane? Cum poate face fata
comunitatea de profesionigti, care in ultimii
treizeci de ani abia dacd a crescut in nu-
mdr, situatiei in care regiunea trece prin cri-
za poate cea mai serioasd a epocii moderne
in domeniul fortei de munca? Din mai pu-
tin de 20 de milioane de locuitori din Ro-
mania, peste 4 milioane, reprezentand in
mare parte forta de munca activa, lucreaza
in strainatate. Probabil sectorul constructii-
lor a suferit cel mai mult de aceasta criza,
caci dupda 1989 acest domeniu a initiat
wpelerinajul fortei de munca” spre vest, in
mare parte unidirectional, iar acest proces
continud pe o scard gi mai mare. Paralel cu
aceste fenomene, datorita fondurilor euro-
pene si altor proiecte internationale, protec-
tia monumentelor are acces la tot mai multi
bani. O alta schimbare pozitiva in ultimele
decenii este faptul ca protectia monumen-
telor pare sa fie acceptata de societate in-
tr-o masura tot mai mare, succesele fiind
intdmpinate de un public tot mai larg, mai
mult, societatea chiar solicita restaurarea
anumitor monumente considerate mai im-
portante. Cert este insa ca metodologia de
aplicat in atingerea scopului comun este
vazutd in diverse feluri. Prea putini inteleg
principiile de baza ale protejarii autentice
de monumente, gi mai putini sunt cei care
le aplica. Prea rar exista bani si din pacate
rar este nevoie pentru cercetare aprofunda-
ta si utilizarea rezultatelor cercetarilor, sau
pentru proiectare de calitate. Teoreticienii
profesiei, arhitectii incd sunt constringi
intr-un turn de fildeg intelectual, greu acce-
sibil publicului, in timp ce coechipierii lor
activi in linia intGi sunt nevoifi sa accepte
compromisuri grave, adevdarat cd in lipsa
cunostintelor teoretice, nici nu sunt uneori
congtienti de acest fapt. In timpul lucrarilor
conferintei s-a discutat despre aceste aspec-
te si multe altele, si, dupd cum ne-am obis-
nuit in cursul celor 17 editii anterioare, am
avut parte de prezentari interesante si de
mare actualitate. Doresc cat mai multi ani
inainte conferintei ajunse la maturitate, gi
multd energie si entuziasm organizatorilor!

Arpad FURU
inginer

m 2019. oktcber 24-25-én megrende-
zésre keriilt a Torténeti tartdszerkezetek
konferenciasorozat 18. iilésszaka. Koz-
ponti tematikaként a miiemlék-helyredl-
litds mindségi kérdéseit jartak koriil az
eléaddk és a szakmai vitdkon részt vevd
meghivottak. A tematika meghatdrozd-
sa jol jelzi a szakma egyik legnagyobb
és sok kérdést felvetd kihivasat: Mitdl
mindségi egy miiemlék-helyredllitds és
ezenbeliill egy torténeti tartészerkezet
helyreallitasa? Hogy ldtja a mindség kér-
dését a szakma, a kivitelezd, vagy ami
talén még fontosabb, a beruhdzé tulaj-
donos? A XXI. szdzad mdasodik évtizedé-
nek vége felé kozeledve milyen kihivdst
jelent a gazdasdgi kérnyezet és az embe-
ri erdforrdsok hdtorszdga? Mit tud tenni
az elmult harminc évben szdmszertien
alig ndvekedd szakembergdrda abban
a helyzetben, amikor a térség a modern
kor taldn legnagyobb munkaerdvdalsdgat
tapasztalja? Romdnia 20 millié fé alat-
ti lakossdagabdl tobb mint 4 millid, féleg
aktiv munkavdllalé, dolgozik kilféldon.
Az épitbipar szenvedte el taldn a legna-
gyobb érvagast, hisz ez a szaktertilet nyi-
totta meg 1989 utdn a nyugati, javarészt
egyirdnyti  ,munkaerd-peregrindciot”,
és a folyamat felerésédve tovabb tart.
Mindezzel parhuzamosan tapasztalha-
to, hogy az EU-s forrasoknak és egyéb
nemzetkozi projekteknek kdszénhetden
egyre tobb pénz dll a miiemlékvédelem
rendelkezésére. Szintén pozitiv fejlemé-
nye az eltelt évtizedeknek, hogy taldn
novekszik a mitemlékvédelem tdrsa-
dalmi elfogadottsdga, szélesebb korben
fogadjak elismeréssel a sikereket, mi
tobb varjak el egyes fontosabbnak latott
miiemlék feltjitasdt. Kétégtelen viszont,
hogy a kézds cél elérését célzé médszer-
tan megitélésében nagyok a kiilonbsé-
gek. Kevesen értik a hiteles miiemlék-
védelem alapelveit, és még kevesebben
alkalmazzdk azt. Ritkdn jut pénz, és
sajnos sokszor ritkan van igény az ala-
pos kutatdsra, és a kutatds eredményei-
nek gondos felhaszndldsdra, a mindségi
tervezésre. A szakma teoretikusai, a ter-
vez6k még mindig egy nehezen kozért-
hetd, intellektudlis elefdntcsonttorony-
ba kényszeriilnek, mialatt a gyakorlati
tiizvonalban miikédd csapattarsaiknak
stilyos kompromisszumokat kell felval-
lalniuk, igaz, néha a megfeleld elméle-
ti alapok hianydban, ennek tudatdban
sincsenek. A konferencia munkdlatai
sordn ezekrdl és sok mds kérdésrdl is
sz6 volt, és amint az elézd 17 rendez-
vény sordn megszokhattuk, érdekfeszitl
és iddszerii eléaddsok hangozhattak el.
Az immdr nagykoriva valt konferencia
szamadra minél tobb évet, szervezdinek
erdt és lelkesedést kivanok!

FURU Arpad
épitémérnok
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Templomok fedélszerkezeteinek
tUzoltasi problémai

B Kivonat: Miiemlékeink koziil a templomok kiemelt jelentdségiiek. A temp-
lomok fedélszerkezeteinek tiizesete stilyos kovetkezményekkel jarhat, mivel
ezek nagy magassagban taldlhatéak, ezért részben vagy egészben kiviil es-
nek a tlizoltésdgok gépezetes tololétrainak vagy emeldkosaras szereinek mii-
kodési diagramjan. Ha az elsének kiérkezd tiizoltosag kiterjedt tiizzel taldlja
szembe magat, a tiiz eloltdsdra minimdlis esély marad. Jelen cikkben hdrom
esettanulmdnyon keresztiil mutatom be a templomok fedélszerkezeteinek
tiizeseteit és az azokbdl levonhatd kévetkeztetéseket.

B Kulcsszavak: torténeti fedélszerkezetek, dllvanyzat, gyijtogatas, automa-
tikus ttizjelzé rendszer, tlizoltésagi beavatkozés, szaraz felszall6 vezeték

Bevezetés

B Miemlékeink koziil a templomok kiemelt jelentéségliek. A miemlékek
ttizvédelmi problémaival foglalkozé korabbi kutatdsok is kiemelten kezelték
a fedélszerkezetek tiizeseteit (HEIZLER 2003). A 2000-es évek elején az Euré-
pai Uni6 akkori tagorszagainak részvételével atfogd nemzetkozi kutatési prog-
ram folyt, amelyben Magyarorszag meghivottként vett részt, mivel akkor még
nem volt EU-tag (European Cooperation in Science and Technology).

A templomok fedélszerkezeteinek tlizesete stlyos kovetkezményekkel
jarhat, a fedélszerkezet Gsszeomlasaval a boltozatok is allékonysagukat ve-
szithetik. Stilyos probléma, hogy a fedélszerkezetek nagy magasségban talal-
hat6ak, amelyek részben vagy egészben kiviil esnek a tlizoltésdgok gépezetes
tolélétrainak vagy emelGkosaras szereinek miikodési diagramjan. A gépezetes
tolélétrak vagy az emel6kosaras szerek rdaadéasul kiillonleges szerek, jellem-
zGen nagyobb véarosokba telepitettek, a vidéki templomok esetében hosszu
vonulasi id6vel, ami a hatékony beavatkozis megkezdésének idépillanatat
jelentésen meghosszabbithatja. Ha az elsének kiérkezé t(izolt6sag kiterjedt
tlizzel talélja szembe magét, a t(iz eloltasdra minimalis esély marad.

Jelen cikkben harom esettanulmanyon keresztiil mutatom be a templomok
fedélszerkezeteinek tlizeseteit és az azokbol levonhaté kovetkeztetéseket.

Templomok fedélszerkezettiizeinek
altalanos sajatossagai
B A kozépkori és az tjkori templomok fedélszerkezeteinek jellemzéje a vi-

szonylag nagy épiiletszélesség és az alkalmazott kiselemes tet6fedé anya-
goknal sziikséges hajlasszog miatti nagy tet6szerkezeti magassag, amelyeket

1 OKL épitészmérnok, okl. tlizvédelmi tervezési szakmérnok, dr., egyetemi docens a Bu-
dapesti Mtiszaki és Gazdasdgtudomanyi Egyetem Epitészmérnoki Kar Eptiletszerkezet-
tani Tanszékén, Budapest, Magyarorszag.
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Firefighting Issues
Related to the Roof
Structures of Churches

W Abstract: Churches are of an outstand-
ing significance among our historic build-
ings. Any fire occurred at the roof structure
of churches can have serious consequenc-
es, as these are located at great heights,
thus falling partially or entirely outside
the operational area of the firefighters’
mechanical telescopic ladders or aerial
platforms. If the firefighters arriving first
are confronted with an extended fire, little
chances remain that the blaze will be ex-
tinguished. In the present article, we will
present three case studies of fire events at
roof structures of churches and the conclu-
sions that can be deduced from these.
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Introduction

B Churches are of an outstanding signifi-
cance among our historic buildings. Ear-
lier research on fire prevention issues of
historic buildings also had a strong focus
on fire affecting roof structures (HEIZLER
2003). At the beginning of the 2000s, a
broad international research was carried
out with the participation of the states
which were members at that time of the
European Union, in which Hungary took
part as an invited country, since it was not
yet a member of the EU (European Coop-
eration in Science and Technology).

Any fire incident at the roof struc-
ture of churches can have serious con-
sequences, as with the collapsing of the
roof structure, the vaults may also lose
their solidity. A further severe problem
is that roof structures are located at great
heights, thus falling partially or entirely
outside the operational area of the fire-
fighters’ mechanical telescopic ladders or
aerial platforms. Moreover, mechanical
telescopic ladders and aerial platforms
are special equipment, typically located
in larger towns, which need time to de-
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ploy to rural churches, thus the moment
of starting efficient intervention can be
significantly delayed. If the firefighters
arriving first are confronted with an ex-
tended fire, little chances remain that the
blaze could be extinguished.

In the present article, we will present
three case studies of fire events at roof
structures of churches and the conclu-
sions that can be deduced from these.

General features of fires at the
roof structures of churches

B The typical feature of the roof structures
of mediaeval and modern era churches is
the relatively large building width and
great roof height due to the pitch imposed
by roofing materials consisting of small
elements. This could be solved only with
complex structures using significant
quantities of timber. Thus, the primary
problem consists in the large quantity of
flammable materials and the significant
mass of roof structures.

The typical causes of fire events are
the following:

— lightning, its probability being en-
hanced by the great height of church-
es and church towers;

— electrical failure, typically, electric
wires are installed in the roof struc-
tures along wooden beams; the wires
themselves rarely cause fire, however,
blaze can be caused by the warming
of connections within deficient or
eventually overloaded junction boxes;

— arson, in case of historic buildings,
this is surprisingly frequent; accord-
ing to the survey of COST Action C17,
it reached 40% in the countries in-
cluded in the survey (European Coop-
eration in Science and Technology).

In case of a fire, the most important
factors determining the rapidity of the
intervention are the signalling of the fire
and the notification of the fire depart-
ment. The automatic fire detection sys-

W 1 kép: A yorki katedrdlis képe dél felél a tiizeset
utdn © BBC/PA

M Photo 1. York Minster viewed from south after the
fire © BBC/PA
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Osszetett, igen jelentés fajlagos famennyiséggel jellemezhet6 szerkezetekkel
tudtak csak megoldani. Az éghet6 anyagok jelent6s mennyisége, illetve a
fedélszerkezetek jelentés tomege tehét az els6 probléma.

A jellemz6 ttizkeletkezési okok:

- villdmesapds, amelynek valészintiségét a templomok és a templom-
tornyok nagy magasséga fokozza;

— elektromos hiba, a templomok fedélszerkezeteiben az elektromos
vezetékeket jellemzden a fa szerkezeti elemeken vezetik; a vezeté-
kek 6nmagukban ritkdn okoznak tiizet, annal jellemz6bb a kétédo-
bozokban nem megfelel6 vagy meghibasodo, esetleg talterhelt ve-
zetékkotések melegedésébdl szarmazo tizkeletkezés;

- szandékos gytijtogatds, ez mtiemlékek esetében meglepden gyakori,
a COST Action C17 felmérése alapjan a részt vevé orszdgokban el-
érte a 40%-ot (European Cooperation in Science and Technology).

Ttizkeletkezés esetén a tliz jelzése és a tiizoltGség értesitése a gyors
beavatkozas szempontjabdl a legfontosabb. A nyugat-eurépai katedrali-
sokban egyre gyakoribb, fedélszerkezetre is kiterjed6 automatikus ttizjelz6
rendszer sem Magyarorszdgon, sem Romanidban nem 4&ltaldnos. Ennek
hidanyéban a t(iz keletkezése gyakran csak akkor jut az illetékesek tudomé-
sara, amikor mar kiterjedt tizzel kell szamolni.

A nagy magassagban keletkez§ tlizesetek legstulyosabb problémaja a
tizolt6sagi beavatkozas nehézsége. Amennyiben az épiileten, a fedélszer-
kezeten beliil lehetséges a t(iz oltasdnak megkezdése (idedlis esetben a tii-
zet védett térbdl, példaul a toronybo6l megkozelitve), a tlizoltashoz szitksé-
ges alapvezetékek kiépitése a nagy magassag miatt id6igényes. Az alapve-
zeték-szerelést szaraz felszallorendszer létesitésével lehet megkdnnyiteni,
ez azonban sem Magyarorszagon, sem Roménidban nem éaltaldnos. Ha az
elsének beavatkozo tiizoltosag a kiérkezésekor kiterjedt tlizzel szembestil,
belsd tiizoltds mar nem lehetséges, ekkor a tizoltds mar csak emel6kosaras
szerekbdl, kiviilrdl lehetséges, amelynek hatékonysaga joval csekélyebb.
A magasb6l menté szerek munkamagassaga 4ltaldban 30-50 m koriili, mig
a parizsi Notre-Dame f6hajéjanak magasséga 32 m, fedélszerkezetének ko-
tégerendéi 43 m magasban voltak, mig a besztercei templomtorony ma-
gassaga 76 m koriili, igy egyes épiiletrészek oltasat még ezekrdl sem lehet
hatékonyan végezni.

Kozépkori templomaink fedélszerkezetei gyakran valtak tiz martalé-
kava — a haborts viszonyok mellett a gyijtogatés altaldnos volt. Az el-
lenséges hadak kozeledtekor a nép gyakran a templomban keresett mene-
déket, ekkor igen gyakran rajuk gyudjtottak a tet6t. A kozépkori fedélszer-
kezetek jelentds fajlagos famennyisége gyakran eredményezte a szerkezet
Osszeomlésakor a boltozatok karosodasat; igy semmisiilt meg a miskolci
avasi templom boltozata, de a brassé6i Fekete templom kozépkori boltoza-
ta is. A boltozatot gyakran nem tudték helyreallitani, ekkor faszerkezetre
erGsitett famennyezettel helyettesitették, amelyet gyakran miivészi festés-
sel diszitettek.

A yorki katedralis kereszthajojanak
1984. évi tlzesete

B 1984. jalius 9-én éjjel 3 drakor kigyulladt a yorki katedrélis kereszt-
haj6janak tetGszerkezete. A tlizkeletkezési ok a mai napig nem ismert, a
legvalészintibb ok egy villamcsapas. A tiizet késén észlelték, amikor a te-
tészerkezet mar teljesen ldngba borult. A t(iz atterjedését a teljes tetGszer-
kezetre a négyezeti torony és a beavatkozast végzé 114 t(izolté munka-
ja egylttesen gatolta meg. A rekonstrukcié 1988-ra lett kész, 2,25 millié
fontba keriilt. A fedélszerkezetbe a felGjitas sordn automatikus ttizjelzé

rendszert telepitettek.
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W 2 kép: A besztercei templom a tiizeset utdn © TAKACS Lajos
B Photo 2. The church in Bistrita after the fire © Lajos TAKACS

A besztercei evangélikus templom
2008. évi tlizesete

B A besztercei evangélikus templom tornyanak felajitasi munkalatai 2008-
ra, tobb mint tiz év elhtiz6d6 munkalatait kbvetéen csaknem befejezédtek,
amikor jinius 11-én fémlopasi céllal az allvanyzatra fiatalkortiak mésztak
fel, akik szorakozasb6l meggyujtottak az allvanyzatot. A szdraz, magas gyan-
tatartalmu feny6fa allvanyzaton a tiz gyorsan terjedt, atterjedt a torony fa
fedélszerkezetére és a fafdémeire (régen a nehézéllvanyok anyaga gyantatar-
talom nélkiili tolgyfa volt, manapsag ez megfizethetetlen lenne). A besztercei
tlizoltésdgnak nem voltak megfelelé eszkozei a nagy magassagban torténd
tlizoltashoz, a Kolozsvarrdl riasztott magasbdél mentd szerek vonulési ideje
meghaladta az egy 6rét. Ebben a helyzetben a besztercei tlizoltéparancsnok a
lehetd legjobb dontést hozta: nem a torony és allvanyzatanak ttizoltasara, ha-
nem a tliznek a toronyrél a templomhajé folotti fedélszerkezetre torténd terje-
dése megakadalyozaséra koncentralt. Ennek eredménye, hogy a templomhajé
folotti, eredeti, XVI. szazadi gétikus tetészerkezet néhany allasa karosodott
csak. A templomtorony faszerkezete és allvanyzata teljesen megsemmisiilt,
azonban a templomtorony szerkezetei XIX. szazadiak voltak, a torony ugyan-
is 1857-ben mér leégett villimcsapas kovetkeztében.

A parizsi Notre-Dame
2019. aprilis 15-i tlzesete

B A parizsi Notre-Dame a korai katedralisgotika emblematikus alkotésa, a
féhajéban még hatosztatd bordas boltozattal (az érett katedralisgétikdra mar
a négyosztati boltozat jellemzd). A templom miiszaki allapota a XIX. széza-
di és az 1990-es évekbeli beavatkozasokat kovetéen napjainkra igen lerom-
lott, az elmult években a kdszerkezetek karosoddsa mellett a tlizkockazat
is el6térbe kertilt. A katedrélisban 2018-t6l rendszeresen gyakorlatozott a
périzsi tizoltésdg, és naponta haromszor ellenérizték a fedélszerkezetet is.
2018-ban kezdték az Eugene VIOLLET-LE-DUC éltal a XIX. szazadban ter-
vezett huszértorony felajitasat. A tiiz keletkezésének okait még korai len-
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tem, which in the case of Western Euro-
pean cathedrals is increasingly extended
to the roof structure as well, is not typical
either in Hungary or Romania. In lack of
this, the responsible units become aware
of the fire only when it has already be-
come an extended one.

The most serious issue regarding fires
produced at elevated heights is related to
the difficulties of the firefighting inter-
vention. If it is possible to start suppress-
ing the fire from within the roof structure
(ideally approaching the blaze from a pro-
tected area, for example from the tower),
setting up the basic fire mains is time-con-
suming due to the elevated height. The
installation of the basic fire mains could
be eased by installing a dry riser system,
however, this is not typical either in Hun-
gary or Romania. If the firefighters arrived
first at the scene are confronted with an
extended fire, suppression from within the
building is no longer possible, only from
the outside, from aerial platforms, which
is significantly less efficient. The oper-
ational height of equipments that allow
firefighting from above is usually around
30-50 m, while the height of the nave of the
Notre-Dame in Paris is 32 m, the tie-beams
of its roof structure were located at 43 m
in height, and the tower of the church in
Bistrita is around 76 m high, thus the sup-
pression of the fire at certain parts of these
buildings could not be carried out even
with such equipment.

The roof structures of our mediae-
val churches were often destroyed by
fires — during periods of war, arson was
a common practice. When enemy armies
were approaching, people would often
seek shelter in the church, thus the en-
emy often set the roof ablaze. Whenever
the roof structure collapsed, due to the
significant amount of timber mediaeval
roof structures consisted of, the vaults
were also damaged; that is how the vault
of the protestant church on the Avas Hill,
in the town of Miskolc, or the medieval
vault of the Black Church in Bragov were
destroyed. In many cases, the locals could
not rebuild the vault, thus they replaced it
with a wooden ceiling fixed to the timber
structure, which was often ornamented
with artistic paintings.

The 1984 fire in the transept
of the York Minster

® On July 9, 1984, at 3 in the morning,
the roof above the transept of the York
Minster caught fire. The cause of the fire
remains unknown; most probably it was
induced by a lightning bolt. The fire was
perceived too late, when the roof structure
was already ablaze. The spreading of the
fire to the entire roof was impeded by the
crossing tower and the joint work of the
114 firefighters carrying out the interven-
tion. The reconstruction was completed
in 1988 and costed 2.25 million pounds.
During reconstruction, an automatic fire
detection system was installed in the roof
structure.



The 2008 fire at the
Lutheran Church in Bistrita

B The conservation works on the tower of
the Lutheran Church in Bistrita were al-
most finished in 2008, after more than ten
years of prolonged interventions, when on
June 11, teenagers climbed on the scaf-
folding with the aim to steal metal and set
it on fire out of fun. The fire was spread-
ing rapidly on the scaffolding made of dry
pine wood with a high resin content, ex-
tending to the wooden roof structure and
slabs of the tower (formerly, heavy scaf-
foldings were made of oak which does not
contain resin, but at present this would
be unaffordable). The fire brigade of Bis-
trita did not have the proper equipment
for fighting fires at great heights, and it
took one hour for the proper fire trucks
from Cluj-Napoca to deploy at the scene.
Given the circumstances, the fire chief of
Bistrita made the best decision: instead
of focusing on suppressing the fire at the
tower and scaffolding, he concentrated all
efforts on preventing the spread of the fire
from the tower towards the roof structure
above the nave. As a result, only a few
trusses of the Gothic roof structure built
in the 16" century above the nave were
damaged. The wooden structure and scaf-
folding of the tower were entirely oblite-
rated; however, the structures of the tow-
er dated from the 19" century, since the
tower had burnt down in 1857, following
a lightning bolt.

The fire at Notre-Dame in Paris,
on April 15, 2019

B The Notre-Dame Cathedral in Paris is
an emblematic monument of early Gothic
architecture, with ribbed sexpartite vault-
ing in the central nave (in later Gothic ca-
thedral architecture the ribbed four-part
or cross vault was characteristic). Follow-
ing the interventions of the 19" century
and during the 1990s, the cathedral’s
condition deteriorated significantly by
present times, and in recent years, besides
the decay of the stone structures, its fire
hazard also came to the fore. Since 2018,
the Fire Brigade of Paris had drilled regu-
larly in the cathedral, and the roof struc-
ture was verified three times a day. The
conservation of the ridge turret designed
by Eugene VIOLLET-LE-DUC in the 19'
century started in 2018. It is still early to
ascertain the causes of the fire, as the in-
vestigations could take months; according
to several sources, the origin of the blaze
might be connected to the conservation
works (ELIAN et al. 2019).

There was an automatic fire detection
system installed in the roof structure, but
no automatic notifying system towards
the fire brigade was created, because a
non-stop guard service was established
within the presbitery. In order to be able
to suppress any eventual fire at the roof, a
dry riser system was also installed.
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B 7 dbra: A pdrizsi Notre-Dame keresztmetszete az egyik harangtornyon keresztiil. Két emelékosaras
szer miikédési diagramja (a jobb oldali skdla osztdsa 5 méteres) © TAKACS Lajos

B Figure 1. Cross section of the Notre-Dame in Paris through one of the bell towers. The operational
diagram of az aerial platform (the value of scale divisions on the right is 5 m). © Lajos TAKACS

ne megnevezni, a tlizvizsgalat hénapokig is eltarthat, tobb forras szerint is
konnyen lehet, hogy a ttizkeletkezés a feldjitasi munkékkal hozhaté 6ssze-
fliggésbe (ELIAN et al. 2019).

A fedélszerkezetbe automatikus, beépitett tiizjelz6 rendszer volt telepit-
ve, amelyrél azonban nem volt kiépitve a tizoltésag felé automatikus atjel-
zés, mivel a presbitériumban 1évé érszolgalati kozpontban 24 6ras szemé-
lyes feltigyelet volt biztositva. A tetGszerkezet tlizesetének minél gyorsabb
oltasa érdekében szaraz felszallérendszert is kiépitettek.

Az események idSbeli sorrendje (ELIAN et al. 2019):

18:18: a tliz keletkezésének feltételezett idépontja a déli kereszthajo fe-
délszerkezetében.

18:20: tlizjelzés jelenik meg a tlizjelz6 kozpontban; a szolgélatvezetd
mindossze hdrom napja dolgozott ezen a poszton, igy nem volt rutinja, meg-
felel6 helyismerete. A jelzés a kovetkezd volt: ,Attic Nave Sacristy” ZDA
110-3-15-1. Ebbdl a szolgalatvezet§ arra kovetkeztetett, hogy a templom
melletti sekrestye fedélszerkezetében keletkezett tiiz.

A katedralist kitritik, és egy biztonsagi ért kiildenek ellenérizni a ttizke-
letkezést — de rossz helyre, a déli hajé melletti, att6l kiilonallé sekrestyeépii-
let fedélszerkezetébe, ahol nem talal tiizet. Az 6r a szolgélatvezet6t elGszor
nem tudja radion utolérni, majd miutan ez sikeriil, utasitja, hogy menjen a
templom tet6szerkezetébe. 15 perc telik el, ekkorra a t(iz jelentésen kiterjed.

18:48-18:51: az Or visszaérkezésével kimegy a tiizjelzés a tlizoltésaghoz.

19:01: a tlizolt6sag kiérkezése. A kornyéket kitiritik. 400 ttizolt6 dolgozik
a tliz oltasan, tovabbi 100 {6 az értékmentésen.

19:50: a VIOLET-LE-DUC 4éltal a XIX. szazadi beavatkozasok soran épi-
tett, faszerkezeti huszértorony leomlik, a ttizolt6k a padlastérbél vissza-
vonulnak, és csak kiviilrél oltjak a tiizet. Kozvetleniil azel6tt a tiz a nyu-
gati homlokzati toronypéar északi tornyénak belsé faszerkezetére atterjed
(amelyben nyolc nagymérett harang van).

20:30-16] a belsé tlizoltas veszélyessége miatt a tiizolt6k elhagyjak a fedél-
szerkezetet, és kiviilrél folytatjék a ttizoltast. Feltamad a szél, és délkelet feldl,
a hajoktdl a tornyok felé fijva, segiti a tlizterjedést, igy Gj célként a tornyokon
beliili faszerkezetekre kell koncentralniuk. Az északi toronyban a harangokat
tart6 faszerkezetre ekkorra mar atterjedt a ttiz, és fé16 volt, hogy ha a szerkezet
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M 3 kép: A tlizoltds sordn készitett kép, amelyen emel6kosaras szerbél végzik a tlizoltdst
B Photo 3. Photo taken during the operation, showing how the fire is fought from the aerial platform

allékonysagvesztése miatt az 6riasi harangok leesnek, olyan szerkezeti kérok
érik a tornyot, ami progressziv allékonysagvesztést is eredményezhet. A déli
torony felél kozelitik meg a tornyokat, majd a két torony kozotti teraszrol le-
engedett tomlékkel Gj alapvezetéket épitenek ki. Oltévizet a két torony kozotti
galéridbdl leengedett tomldk és tiizoltéhajok segitségével a Szajnabdl vesz-
nek, a széraz felszallok ugyanis az 6sszeszaradt tomitések miatt szivarognak,
ezért a viznyomas nem elegendd. A tlizolték a nyugati toronypér északi tor-
nyaban a faszerkezetre felhatolva tudjak csak oltani a tiizet, ami életveszélyes
mutatvany.

21:45: a tiizet a nyugati homlokzati toronypar északi tornyaban kontrol-
laljak, majd lefeketitik — a harangokat tarté faszerkezet ezzel megmenekiil.

Néhany ttizoltastaktikai sajatossag:

— A tlizoltast, amig lehetett, a fedélszerkezeten beliil végezték, ami ve-
szélyesebb volt, de hatékonyabb; a kiviilrél torténd tizoltds nem volt
hatékony. A nyugati toronypar északi tornyaban is csak belsé oltassal
tudtédk a faszerkezet allékonységvesztését és a harangok leszakadéasat
megakadalyozni.

— Az oltas kozben a vizagyik nyomasat a lehet6 legkisebbre allitottdk,
hogy megel6zzék a vizsugarak titémunkajabol ad6dé szerkezeti ka-
rokat.

— Légi tlizoltéast a szerkezeti karok megel6zésére nem alkalmaztak, mi-
vel féltek, hogy a kontrollalatlanul kibocsatott viz miatt a boltozatok
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How the events unfolded (ELIAN et al.
2019);

18.18: the assumed moment when the
fire broke out in the roof structure of the
southern transept.

18.20: a fire alarm is transmitted to
the fire detection centre; the head of ser-
vice had been working there for only three
days, therefore he did not have the prop-
er routine and knowledge of the location.
The signal was the following: “Attic Nave
Sacristy” ZDA 110-3-15-1. The head of ser-
vice deduced from the signal that the fire
broke out in the roof structure of the sac-
risty next to the cathedral.

The cathedral is evacuated and a
guard is sent to check the fire — but to the
wrong location, to the attic of the adjacent
sacristy near the southern aisle, where he
does not find any signs of a fire. First the
guard is unable to reach the head of ser-
vice on the radio, then, when he manag-
es to contact him, he sends him up to the
roof structure of the cathedral. 15 minutes
pass away, by that time the blaze spreads
significantly.

18.48-18.51: once the guard returns,
the fire brigade is summoned.

19.01: the fire brigade arrives. The
surrounding area is evacuated. 400 fire-
fighters try to overcome the blaze, and 100
more to move precious objects to safety.

19.50: the ridge turret with a wooden
structure built by VIOLLET-LE-DUC dur-
ing the 19" century interventions collaps-
es, the firefighters retreat from within the
attic and try to extinguish the fire from
the outside. Shortly before this, the fire
spreads to the wooden framework of the
western elevation’s northern tower (which
supported eight large bells).

20.30: due to risks of fighting the fire
from the inside, the firefighters leave the
roof structure and continue to suppress
the fire from the outside. The wind rises,
and since it blows from south-east, from
the nave towards the towers, it increases
the spreading of the fire, therefore the fo-
cus is shifted to the wooden structures of
the western towers. By that time, the fire
spread to the wooden framework of the
northern tower supporting the bells, rais-
ing concerns that if the framework loses
its solidity and the huge bells fall down,
the tower would suffer severe structural
damages, which would result in the pro-
gressive decrease of its stability as well.
They approach the towers from the south-
ern tower, and build up new fire mains by
letting down hoses from above the gallery
between the two towers. The water is sup-
plied from the Seine using the hoses let
down from the gallery between the two
towers and with the help of fireboats, as
because of the dried seals, the dry risers
are leaking, thus the pressure of the water
is not intense enough. The firefighters can
approach and extinguish the blaze only
by climbing the wooden structure of the
northern tower, which is a life-threatening
performance.

21.45: the fire in the western eleva-
tion’s northern tower is controlled, then



suppressed — thus the wooden structure
supporting the bells is saved.

A few specificities of firefighting:

— The firefighters attempted to extin-
guish the fire from within the roof
structure as long as this was possi-
ble, which was more dangerous, but
efficient, as firefighting from the
outside was inefficacious. This was
the case in the western elevation’s
northern tower as well, as the loss of
the wooden structure’s solidity and
the falling of the bells was only pre-
ventable from within.

— During extinguishing actions, the
pressure of the water cannons was
set on the lowest level possible to
avoid structural damage ensuing
from the impact of water jets.

— In order to prevent structural dam-
age, aerial firefighting was not ap-
plied, from fear that water dispersed
in an uncontrolled manner would
cause the collapse of the vaults. In
turn, drones were deployed to meas-
ure air temperature and to assist the
guiding of the water jets.

The cathedral suffered the following

damages:

— The entire roof structure above the
nave was obliterated, the ridge turret
collapsed.

— However, the vaults suffered local
and limited damage. One portion of
the central nave’s vaulting collapsed
near the bay of the crossing below
the ridge turret, and one of the bays
of the northern transept lost its so-
lidity. The mechanical impact ex-
erted by the collapsing of the ridge
turret was taken over by the metal
scaffolding around the turret; if that
scaffolding was made of wood, much
more severe structural damages
would have occurred. The damage
of the metal scaffolding remained
local, it did not collapse, otherwise
such an event would have negatively
impacted the solidity of the vaults. It
was peculiarly fortunate that the fly-
ing buttresses supporting the central
nave’s vault remained intact — dam-
age occurring at any of them would
have triggered extensive decrease in
solidity!

— Regarding environmental damage,
one significant damage occurred, as
the level of lead in the air increased
significantly due to the material used
for the roofing. Since the structure
ablaze was made mainly of wood, no
toxic gases were released, which at
other fire events are released when
polymer-based materials are burn-
ing (i.e. cyanides, hydrogen chloride,
furans, polycyclic aromatic hydro-
carbon). In Paris the value for lead
in the air is quite high at all times,
since lead was used at the roofing of
many historical buildings.

The most important conclusion relat-

ed to the fire at the Notre-Dame is that
even if modern technical conditions are
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W 4 kép: A pdrizsi Notre-Dame feliilnézeti képe a tiizesetet kévetGen.

A kép bal oldaldn, a Szajna mellett Idthatd a sekrestye tetGszerkezete © Lana SATOR
B Photo 4. Bird's-eye view of the Notre-Dame in Paris after the fire.

On the left, near the Seine the roof structure of the sacristy can be seen © Lana SATOR

beomlanak, ugyanakkor drénokat vetettek be a hémérsékleti viszo-
nyok mérésére és a vizsugarak irdnyitasdnak megkonnyitésére.

A templomban az alabbi karok kovetkeztek be:

— A hajok folotti teljes fedélszerkezet megsemmisiilt, a huszartorony
ledélt.

— A boltozatok karai ugyanakkor helyiek és korlétozottak maradtak; a
huszartorony alatti négyezeti boltmezé mellett a f{6hajé boltozata sza-
kadt be egy helyen, és az északi kereszthaj6 egyik boltmezéje veszi-
tette 4llékonysagat. A huszartorony led6lése okozta mechanikai ha-
tast a huszartorony koriili fémallvényzat fogta fel; ha ez fabol készult
volna, akkor sokkal kiterjedtebb szerkezeti karok is bekovetkezhettek
volna. A fémallvanyzat karosodasa is lokalis maradt, nem délt 6ssze,
ami szintén kedvez6tleniil hatott volna a boltozatok allékonysagara.
Kiilonos szerencse a szerencsétlenségben, hogy a f6hajé boltozatat
megtamaszté tdmivek épek maradtak — ha egy is megséril, kiterjedt
allékonysagvesztés lett volna a kovetkezmény!

— A lehetséges kornyezetvédelmi kéarok koziil egy jelentds kovetkezett
be: az 6lomszennyezés az alkalmazott tet6fed6anyag miatt jelentGsen
megnovekedett. Mivel alapvet6en faanyagu szerkezet égett, a tlizese-
tek sordn, elsésorban a polimerek égésébdl szdrmazé toxikus gazok (pl.
cianidok, hidrogén-klorid, furdnok, policiklikus aromas szénhidrogé-
nek) nem szabadultak fel. Parizsban eleve magas a levegé 6lomtartal-
ma, mivel az 6lom tet6fedés szamos torténeti épiileten megtalalhaté.

A Notre-Dame tiizesetének legfontosabb konzekvencidja, hogy hidba all
rendelkezésre minden korszeri miiszaki feltétel a tiz gyors észlelésére és
a tlizoltasi beavatkozds megkonnyitésére, ha az emberi tényezé szerepet
jatszik a folyamatokban, akkor konnyen torténhet olyan hiba, amely id6-
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B 5 kép: VédébtetS- és foliaépités, a tdmivek és a mérmtives ablakok stabilizdldsa 2019. julius végén
© GECS Attila

B Photo 5. Protection roof and foil, stabilisation of the flying buttresses and windows with tracery at
the end of July 2019 © Attila GECS

veszteséghez vezet — az id6veszteség pedig a hatékony és gyors beavatkozas
legnagyobb ellensége.

A kiillonbo6z6 forrdsok egybehangz6 véleménye szerint, mig az elsé dra
a késlekedés jegyében telt, a mésodik 6raban tett eréfeszitések hiabavalé-
nak bizonyultak a ttizterjedés megfékezésében, az azt koveté események,
a tornyokban a faszerkezet(i allvanyzat megmentése a ttizoltok hdésies és
életveszélyes beavatkoz6 munkajanak koszonhet6en menekiilt meg a beko-
vetkezett karoknal sokkal stilyosabb kovetkezményekt6l.

A tlizoltast kovet6 legfontosabb feladat a tovéabbi kéarok kialakuldsanak
megel6zése és a fedélszerkezet nélkiil maradt templom ideiglenes védelme,
ktilonos tekintettel a kozelgs télre. A teenddk a teljesség igénye nélkil az
alabbiak:

— a karosodott szerkezetek részletes vizsgalata, az allékonysagvesztés-
sel fenyegetd szerkezetek ideiglenes stabilizalasa;

— a szerkezetbe jutott oltéviz tdvozasanak biztositésa, ellenérzése (fagy-
védelem);

— ideiglenes védétetd és a csapadékviz elleni védelem biztositasa (pl.
vazszerkezetre feszitett foliaval).

Fentiek esetében is dont6 az id6tényez6: minél hamarabb fejezik be az
ideiglenes védelmek kivitelezését, annal kisebb val6szintiséggel kovetkez-
nek be tovabbi karok.

Osszefoglalas, javaslatok

B A parizsi Notre-Dame tiizesete, illetve templomok fedélszerkezeteinek
korabbi tlizeseteinek elemzésével az aldbbi kovetkeztetések vonhatodak le:

1. A tiizkeletkezés megel6zése, illetve esélyének minimalizdldsa dontd
jelent6ségii. Az elektromos és a villamvédelmi rendszerek id6kozi (az élta-
lanos el6irdsoknal gyakoribb, hékamera bevonaséaval végzett) gondos feliil-
vizsgélata és a feltart hibdk, hidnyossdgok dokumentalt kijavitdsa mellett
javasolhat6, hogy az elektromos rendszereket ne a torténeti faszerkezetekre
rogzitve épitsék ki, hanem azoktdl fliggetlen szerkezeteken, kabeltalcdkon
vezessék. A gyujtogatasok elkeriilésére a kiemelt mtiemlékek 6rzését és sza-
bot4zsvédelmét meg kell oldani.

2. A tiiz korai jelzését a tlizolt6sag gyors riasztasaval egytitt kell megol-
dani. A fedélszerkezetekbe beépitett tlizjelz6 rendszert kell telepiteni, és
a tlizjelz6 rendszer kozpontjabdl a tiizoltdség felé automatikus éatjelzést
kell kiépiteni. A téves jelzések elleni védekezést miiszaki és szervezeti
intézkedésekkel kell megoldani. A statisztikak alapjan a téves tlizjelzések
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given to be able to instantly detect a fire
and to facilitate the firefighting interven-
tion, whenever the human factor plays a
role, errors might occur causing delay —
yet any delay is the greatest enemy of an
efficient and fast intervention.

According to the unanimous view of
several sources, while the first hour was
determined by delays, and the efforts
made during the second hour proved to
be void in preventing the spreading of the
fire, the following events, the saving of
the wooden frameworks in the towers was
due to the heroic work of the firefighters
risking their lives, thus saving the towers
from much worse consequences than the
damages that finally occurred.

The most important task following the
extinction of the fire is the prevention of
additional damages and the provisional
protection of the cathedral left without a
roof structure, with a special view on the
approaching winter. The tasks are the fol-
lowing (the list is not exhaustive):

— the thorough assessment of the dam-
aged structures, the provisional se-
curing of the structures which might
have lost solidity;

— the removal and control of the water
penetrating into the structure dur-
ing extinction (frost protection);

— provisional roofing and protection
against rainwater (i.e. through a foil
fixed on a frame).

Regarding these measures, the time
factor is decisive again: the sooner the
provisional protective measures are im-
plemented, the less likely that additional
damages might occur.

Conclusions and
recommendations

B The analysis of the fire at the No-
tre-Dame in Paris and other fires at the
roof structures of churches allows for the
following conclusions:

1. The prevention of fire, respectively
reducing its probability to a minimum has
a decisive importance. Besides the regular,
careful supervision of electric and light-
ning protection systems (in fact, carried out
more frequently than regulations would re-
quest and applying thermal imagery) and
the documented correction of the observed
deficiencies, it is recommended to install
electric networks independently from his-
toric wooden structures (not attached to
them), using cable trays. In order to pre-
vent acts of arson, outstanding historic
buildings need to be guarded and provided
with security alarm.

2. The early notification about the fire
needs to be simultaneous with the rapid
summoning of the fire department. A built-
in fire detection system has to be installed
in the roof structure, with an automatic
transferring of the notification from the de-
tection system towards the fire department.
False alarms have to be avoided through
technical and institutional measures. Ac-
cording to statistics, at least 75% of the
false alarms are linked to human activities,



which means that these are not caused by
an erroneous fire detection or the failure
of the fire detection system, but are conse-
quences of work carried out inadequately,
which confirms again the proper function-
ing of the fire detection system. The oppor-
tunity of a false alarm ensuing from the fail-
ure of the fire detection system can be de-
creased through a so-called “double knock”
fire alarm system; in this system, the alarm
emitted by a fire sensor is perceived by the
fire detection system as a warning, which
can be checked; in order to emit a general
fire alarm, the activation of two fire sensors,
or, besides the activation of one sensor, the
activation of a manual signalling device as
well is needed. For the sake of comparison:
the activation time needed for a modern
optical smoke detector or for a combined
system (maximum heat, heat detector, rate-
of-rise detector) is around 30 seconds (ac-
cording to the EN 54 standards, maximum
120 seconds), but more than half an hour
passed until the Fire Brigade of Paris was
summoned...

3. The firefighting intervention needs
to be planned and rehearsed in advance,
and the technical conditions needed for
eventual interventions have to be en-
sured. The building has to be made ac-
cessible to the deployed fire department
(firefighting access route), and the access
area, operating space, water supply sourc-
es all need to be left free in all conditions.
Regarding the buildings to be saved, the
access points which allow to safely ap-
proach roof structure fires need to be
determined, and dry risers have to be in-
stalled at such points to facilitate fire sup-
pressing. Dry risers have to be examined
and subjected to regular maintenance, to
avoid the ageing of seals or other techni-
cal failures.

Various views expressed with regards
to the fire at the Notre-Dame share the
opinion that taking into account the cir-
cumstances revealed subsequently, it is a
wonder that the fire did not occur earlier.
One might ask how many historic build-
ings exist in Europe in a similar condition?

An important lesson learned from the
fires at the Notre-Dame in Paris and at the
tower of the Lutheran Church in Bistrita is
that the scaffolding used for maintenance
and conservation works at great heights
— especially if such heights fall out of the
range of impact of the fire extinction equip-
ment — should not be made of wood, in-
stead metal scaffolding should be mounted.

An essential conclusion learnt from
these events is that the impact of human
factors has to be minimised or eventually
excluded when providing the conditions
for fire detection and intervention. The
most important aim is to preserve histor-
ic churches and roof structures for future
generations. Incidents threatening cul-
tural heritage are not selective; this time,
fire affected one of the most important
historic buildings in Europe, and it was
due solely to luck and to the heroic work
of the firefighters that the cathedral could
be saved from complete destruction.
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legalabb 75%-a emberi tevékenységre vezethet6 vissza, azaz nem téves
tizjelzésrél, nem a tlzjelzé rendszer meghibasodaséardl van szo, hanem
szabélytalanul végzett munkak kovetkezményeirél, ami pontosan a tiiz-
jelz6 rendszer megfelel6 miikodését igazolja. A tlizjelz6 rendszer meg-
hib4sodéasabdl ad6dé téves jelzés esélyét tin. kettés vezérlési fiiggés al-
kalmazasaval lehet csokkenteni; ekkor egy tlizjelz6 érzékeld altal leadott
riasztést a tizjelz6 kozpont elbjelzésként értékel, aminek valésagtartalma
ellenérizhetd; két tiizjelz6 érzékeld bebillenése (aktivalédasa) vagy egy
tlizjelz6 bebillenése mellett egy kézi jelzésado aktivalasa sziikséges az éles
tizjelzéshez. Osszehasonlitasképp: egy korszerti optikai fiistérzékeld vagy
kombinalt (h6maximum-, hésebesség- és fustérzékels) érzékels gyakorlati
aktivalodasi ideje 30 masodperc korili (az MSZ EN 54 szabvanysorozat
alapjan maximum 120 masodperc), ehhez képest tobb, mint fél 6ra telt el
a tlizolt6sag riasztasaig...

3. A tiizoltésdgi beavatkozdst el6re meg kell tervezni, be kell gyakoroltat-
ni, és az ehhez szlikséges mtiszaki feltételeket meg kell teremteni. A kiérke-
z0 tlizolt6sag szamara az épulet megkozelithetGségét biztositani kell (tiiz-
oltasi megkozelitési 1t), a beavatkozashoz a tiizoltasi felvonulasi tertiletet,
a talpalasi pontokat, a vizszerzési helyeket minden koriilmény kozott sza-
badon kell tartani. A védendé épiiletek esetében meg kell hatarozni, hogy
melyek lehetnek a fedélszerkezetek tiizeinek megkozelitését védett médon
lehet6vé tevé feljutasi pontok, és ezeknél a tiiz oltdsat megkonnyitd, szdraz
felszall6rendszereket kell kiépiteni. A szaraz felszéllérendszereket felil kell
vizsgalni, és folyamatosan karban kell tartani, hogy a tomitések eléregedése
vagy mas muszaki hiba ne okozza mtikodésképtelenségiiket.

Kiilonboz6 forrasok a parizsi Notre-Dame tiizesetét illetGen egyetértenek
abban, hogy az utélag megismert koriilmények mellett csoda, hogy a ttize-
set nem kovetkezett be kordbban. Hany hasonlé helyzetben 1évé miiemlék
lehet Eur6péban?

A parizsi Notre-Dame és a besztercei evangélikus templom tornyanak
tlizeseteibél levonhaté fontos tanulsag, hogy a nagy magasségban — f6leg a
tlizolt6sagi magasbdl mentd szerek hatékorén kiviil — végzett karbantarta-
si, felajitasi munkdkhoz készitett allvanyzatot nem szabad fabdl késziteni,
ehelyett fémanyaga allvanyzatot kell alkalmazni.

A tlizeset legf6bb tanulsaga, hogy minimalizalni kell, vagy lehetéség sze-
rint ki kell kiiszobolni az emberi tényezdk hatasat a tlizjelzés és a beavatko-
zas feltételeinek biztositdsakor. A legfontosabb cél a memlék templomok
és tet6szerkezeteik megérzése az utékor szdmara. A kulturélis 6rokséget ve-
szélyezteté események nem vélogatnak, ezittal Eurépa egyik legfontosabb
miiemlékét érintette tiiz, amelynek soran csak a szerencsén és a tiizoltok
onfelaldoz6 munkajan milt, hogy a templom nem semmisiilt meg.
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Complexitatea si utilitatea unei
expertize de biologia constructiilor

STUDIU DE CAZ -
SARPANTA BISERICII NEGRE DIN BRASOV

B Rezumat: Lucrarea prezintd complexitatea unei expertize de biologia
constructiilor gi necesitatea abordarii multidisciplinare a studiilor in ve-
derea formarii unei imagini cat mai reale asupra stdrii de conservare a
monumentului, in timpul realizarii proiectului de restaurare.

Am abordat, ca studiu de caz, expertiza de biologia constructiilor re-
alizatd pentru sarpanta Bisericii Negre din Brasov pentru a ilustra, mai
concret, utilitatea studiilor multidisciplinare gi necesitatea colabordarii cu
istoricii, dendrocronologii, structuristii, beneficiarul i proiectantul general.

Este prezentatd necesitatea identificdarii esentelor lemnoase i stabili-
rea calitatii materialului lemnos utilizat la diferitele interventii. Degrada-
rile biologice, cu specificarea agentilor care le-au produs, extinderea ata-
curilor, cauzele aparitiei acestora si masurile de conservare i restaurare
care se impun sunt prezentate succint, ca exemplificari. Pentru explicarea
cauzelor producerii degradarilor biologice au fost realizate mdasuratori pri-
vind umiditatea lemnului. Degraddrile fizico-chimice observate sub for-
ma defibrarii lemnului sunt consemnate si cauzalitatea lor este explicata.
Identificarea substantelor utilizate pentru tratarea lemnului, in trecut, a
constituit o provocare, iar pentru elucidarea sa s-a apelat la specialigti in
domeniu.

B Cuvinte cheie: expertiza, sarpanta, esente lemnoase, calitate material
lemnos, biodegradare, tratamente

Introducere

W in restaurarea monumentelor istorice este necesara o abordare interdis-
ciplinara, astfel incat informatiile furnizate de istorici, istoricii de arta,
arheologi, geologi, ingineri structurigti, dendrocronologi, biologi, restau-
ratori etc. sa ofere proiectantului general o imagine cat mai reala asupra
starii de conservare a obiectivului si o baza stiintifica pentru masurile de
restaurare pe care le propune.

Un diagnostic complet si precis trebuie sa preceada orice interventie.
Acesta poate fi insotit de o estimare si o analizd a constructiei, a sistemu-

1 Livia BUCSA, biolog, dr., Universitatea Lucian Blaga din Sibiu, SC Bioharcom SRL, Sa-
cele, jud. Bragov, Romania; Octavian COROIU, arhitect, SC Outline One SRL, Cluj-Na-
poca, Roménia; Ruxandra COROIU, arhitect, Universitatea Tehnica din Cluj-Napoca,
SC Outline One SRL, Cluj-Napoca, Roménia; Dragomir-Cosmin DAVID, biolog, dr.,
Centrul Regional de Sanatate Publica Cluj, Cluj-Napoca, Romania.
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The Complexity and Utility
of a Building Biology
Assessment

CASE STUDY - THE ROOF STRUCTURE
OF THE BLACK CHURCH IN BRASOV

B Abstract: The article presents the complex-
ity of a building biology assessment and the
need for a multidisciplinary approach to the
research, in order to obtain the clearest picture
possible of the building’s conservation state
during the development of the conservation
design.

We chose as case study the Building Biol-
ogy Assessment conducted for the roof struc-
ture of the Black Church in Bragov, in order
to illustrate more specifically the usefulness
of multidisciplinary studies and the need for
a collaboration with historians, dendrochro-
nologists, structural engineers, the beneficiary,
and the general designer.

It presents the necessily of identifying the
wood species and establishing the quality of
the timber used for the various interventions.
Biological degradations, specifying the agents
causing them, the extension of the attacks, the
causes of their apparition, and the required
preservation and conservation measures are
presented briefly, as examples. Measurements
of wood moisture content were carried out in
order to explain the causes of the biological
degradations. Physical-chemical degrada-
tions, observed as wood defibration, are noted,
and their causes are explained. Identifying the
substances used in the past for the treatment of
the wood was a challenge that was only solved
by calling on specialists in the field.

| Keywords: assessment, roof structure,
wood species, timber quality, biodegradation,
treatments

Introduction
B A multidisciplinary approach is needed

in historic building conservation, so that the
information provided by historians, art histo-

1 Livia BUCSA, biologist, PhD, Lucian Blaga
University in Sibiu, Bioharcom Ltd, Sacele,
Brasov Co., Romania; Octavian COROIU, ar-
chitect, Outline One Ltd, Cluj-Napoca, Roma-
nia; Ruxandra COROIU, architect, Technical
University in Cluj-Napoca, Outline One Ltd,
Cluj-Napoca; Dragomir-Cosmin DAVID, bio-
logist, PhD, Regional Centre for Public Health
Cluj, Cluj-Napoca, Romania.



rians, archaeologists, geologists, structural
engineers, dendrochronologists, biologists,
conservators, etc. offers the general design-
er the most realistic overview possible of
the building’s conservation state and a sci-
entific basis for the conservation measures
to be proposed.

“A thorough and accurate diagnosis
should precede any intervention. This should
be accompanied by an understanding and
analysis of the construction and structural
system, of its condition and the causes of
any decay, damage or structural failure as
well as mistakes in conception, sizing and
assembly.” (ICOMOS 2017)

The building biology assessment must
contribute to the development of the most
accurate comprehension possible regarding
the characteristics of the building’s wooden
material, the biological degradations suffered
over time and the causes that generated them,
and propose intervention measures appropri-
ate by case. In order to carry out a quality as-
sessment, we must identify the wood species,
the approximate age of the trees, the annual
ring density, the way the tree was felled, the
content of sapwood, the wood moisture con-
tent, and the treatments it underwent over
time.

All these data are essential both to be
able to convince designers and beneficiaries
of the qualities of old wood, as well as to lim-
it the tendency to replace a large quantity of
the original timber. A great help in obtaining
these data are the history and dendrochronol-
ogy studies, with the help of which we can
distinguish the original elements from those
of subsequent interventions.

In order to demonstrate the complexity
and utility of such an assessment, we have
chosen to publish data from the Building
Biology Assessment conducted on the roof
structure of the Black Church in Bragov, in
2016, within the conservation design carried
out by architect Edmund OLSEFSZKY, com-
missioned by the Lutheran Church A.C. in
Romania — Bragov Parish.

Brief history

B From the preliminary data, but also from
the historical data provided to us by Agnes
ZIEGLER, resulted from the dendrochronolo-
gy investigations carried out by the team led
by Istvan BOTAR, we were able to sketch a
brief history of the roof structure.

The Black Church was built in sever-
al stages, the first roof structure being built
over the choir and finished in 1410. The roof
structure over the nave was finished in 1460,
a half-century later. In 1689, during the great
fire in the town, historical data note the com-
plete destruction of the roof structure. The
roof was rebuilt between 1690 and 1694 over
the entire church. The roof structure built in
this period has been largely preserved until
today. Documents record major interven-
tions to the roof in the year 1822. The den-
drochronology research has identified these
interventions as consolidation works on the
truss level. Between 1968 and 1977, exten-
sive conservation works were carried out by
the Romanian Historic Buildings’ Directorate,
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lui structural, a conditiei sale si a cauzelor oricaror degradari, daune sau
defecte structurale, precum si greseli in conceptie, dimensionare si asam-
blare (ICOMOS 2017).

Expertiza de biologia constructiilor trebuie sa contribuie la realizarea
unei imagini cAt mai veridice asupra calitdtilor materialului lemnos exis-
tent in constructie, asupra degradarilor biologice suferite in timp, cau-
zelor care le-au generat gi sa propuna masurile de interventie adecvate
pentru fiecare caz in parte. Pentru stabilirea calitatii trebuie sa identifi-
cam esentele lemnoase, varsta aproximativa a arborilor, desimea inelelor
anuale, modul de debitare, continutul de alburn, umiditatea lemnului si
tratamentele aplicate in timp.

Toate aceste date sunt esentiale atat pentru a putea convinge proiec-
tantii si beneficiarii de calitatile materialului lemnos vechi, cét si pentru
a limita tendinta de inlocuire a unor cantitati mari de material lemnos
originar. Pentru a obtine aceste date ne sunt de mare ajutor studiile istori-
ce si dendrocronologice prin care putem delimita elementele originare de
interventiile ulterioare.

Pentru a demonstra complexitatea si utilitatea unei astfel de expertize,
am ales sd publicam date din expertiza de biologia constructiilor realizata
la sarpanta Bisericii Negre din Bragov, in anul 2016, in cadrul proiectului
de restaurare realizat de arh. Edmund OLSEFSZKY, la solicitarea Bisericii
Evanghelice C.A. din Romania — Parohia Bragov.

Scurt istoric

M Din datele preliminare, dar si din cele istorice puse la dispozitia noastra
de dr. Agnes ZIEGLER, rezultate in urma investigatiilor de dendrocrono-
logie efectuate de echipa condusa de Istvain BOTAR, am putut creiona un
scurt istoric al garpantei.

Biserica Neagrd a fost construitd in mai multe etape, prima sarpanta
fiind realizata peste cor si finalizata in anul 1410. Sarpanta peste nava a
fost terminata in anul 1460, deci cu o jumatate de secol mai tarziu. in anul
1689, in marele incendiu din orag, datele istorice consemneaza distruge-
rea totala a garpantei. Intre anii 1690-1694 se reconstruieste acoperisul
peste intreaga biserica. Sarpanta realizata in aceasta perioada se regdseste
in cea mai mare parte si In prezent. In anul 1822, in documente sunt
consemnate lucrari majore la acoperis. Cercetarile de dendrocronologie
au putut identifica aceste interventii ca lucrari de consolidare la nivelul
fermelor. Intre anii 1968-1977 s-au derulat ample lucrari de restaurare
efectuate de Directia Monumentelor Istorice din Roménia si coordonate
de arh. Hermann FABINI. Referitor la sarpanta, lucrarile au fost orien-
tate pe consolidarea si rigidizarea tdlpilor pentru preluarea rezemadrii de
pe cheile de bolta. Tot in aceastda perioada se realizeaza gi sistemul de
preluare si scurgere a apelor pluviale. Dupa desfiintarea Directiei Monu-
mentelor Istorice, in perioada 1977-1999, lucrarile au fost continuate de
beneficiar, sub coordonarea arh. Hermann FABINI si cu sprijin din Germa-
nia. In propunerile de restaurare din aceasta perioada, au fost prevazute
tratamente preventive cu solutii insecto-fungicide, ignifuge si de protectie
pentru intreaga sarpantd. S-a folosit o solutie insecto-fungicida, solutia
ignifugd propusa era incolord, iar tipul lacului de protectie nu a fost men-
tionat. Tratamentul urma sa fie aplicat prin pulverizare cu un aparat de
tip airless. Deoarece nu sunt consemnadri care sd ateste aplicarea acestor
tratamente, am apelat la arhitectul Hermann FABINI pentru a ne oferi in-
formatii privind realizarea lor. Dupa consultarile dansului cu dirigintele
de santier din acea perioada si cu colaboratorul din Germania, care a fost
responsabil cu materialele importate din aceasta tara, nu s-a putut stabili
daca tratamentele au fost sau nu efectuate.
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Material si metoda

B Fiecare element al sarpantei a fost analizat macroscopic pentru deli-
mitarea esentelor de lemn (foios sau raginos) si identificarea formelor de
biodegradare gi a cauzelor care le-au produs. Pentru identificarea exacta
a esentelor lemnoase sunt necesare analize de laborator, care sa puna in
evidenta structura microscopica. In acest scop au fost prelevate probe din
mai multe tipuri de elemente, semnificative pentru diversele etape ale
constructiei si interventiilor ulterioare. Probele au fost fierte si apoi au
fost efectuate sectiuni transversale, tangentiale si radiale pentru realizarea
preparatelor microscopice. Acestea au fost studiate la micropscopul op-
tic, prevazut cu sistem de fotografiere. Identificarea a fost realizata dupa
GHELMEZIU & SUCIU (1959) si SCHOCH et al. (2004).

Identificarea fungilor a fost realizatd pe baza corpurilor sporifere, mi-
celiului si tipului de putregai produs, dupa SCHMIDT (2006) si HAGARA
(2014). Insectele xilofage au fost identificate pe baza dimensiunii orificiilor
de zbor si a tipului de rumegus, dupa BRE Digest 307 (1992). Masuratorile
de umiditate au fost realizate cu un umidometru cu cuie, produs in Italia.

Pentru aflarea substantei utilizate la tratamentul aplicat la o parte din
elementele de lemn ale gsarpantei dinainte de anul 1822, am apelat la In-
stitutul National de Cercetare gi Dezvoltare pentru Tehnologii Izotopice si
Moleculare (INCDTIM), Departamentul de Spectrometrie de Masa, Cro-
matografie gi Fizicd Aplicata.

Releveele complexe ale sarpantei si ale fiecarei ferme in parte ne-au
fost puse la dispozitie de echipa de structurigti condusa de ing. Csaba
BODOR, cu care am colaborat pe parcursul lucrarii.

Rezultate

1. Esentele lemnoase

Ca prima etapa a cercetdrilor efectuate asupra sarpantei, ne-am propus
identificarea esentelor lemnoase utilizate pentru fiecare element, tindnd
cont si de perioada in care au fost introduse in opera. In acest demers, pe
langa observatiile si analizele de laborator realizate de noi, de un real aju-
tor au fost datele preliminare, rezultate in urma investigatiilor de dendro-
cronologie efectuate de echipa condusa de Istvan BOTAR si datele istorice
puse la dispozitia noastra de citre dr. Agnes ZIEGLER. Sarpanta actuala
este extinsa pe patru niveluri si pentru o buna corelare a rezultatelor, fer-
mele au fost numerotate dupa vechea ordine inscrisa pe elemente.

Dupa analiza macroscopica a elementelor, la nivelul navei s-au putut
delimita doua tipuri de material lemnos:

B Foto 1. Lemn stejar originar, inele anuale cu densitate mare © Livia BUCSA
B Photo 1. Original oak wood, high-density annual rings © Livia BUCSA
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coordinated by architect Hermann FABINI.
The works related to the roof structure were
focused on the consolidation and bracing of
the plates in order to reduce the load on the
keystones. Also during this time, the system
for the collection and drainage of rainwater
was created. After the dissolution of the His-
toric Buildings’ Directorate, between 1977
and 1999 the works were continued by the
beneficiary, coordinated by architect Her-
mann FABINI, with support from Germany.
The conservation proposals from that period
previewed preventive treatments with insec-
ticide, fungicide, flame retardant, and protec-
tive solutions for the entire roof structure. It
was recommended an insecticide and fungi-
cide solution, the proposed flame retardant
solution was colourless, and the type of pro-
tective lacquer was not mentioned. The treat-
ment was supposed to be sprayed with an
airless device. Because there are no records
confirming the application of these treat-
ments, we asked Hermann FABINI for infor-
mation regarding their implementation. After
he consulted with the site manager and with
the collaborator from Germany, who was re-
sponsible with the materials imported from
there, it could not be determined whether the
treatments were carried out or not.

Material and method

B Each roof structure element was macro-
scopically analysed to determine the types of
wood (deciduous or resinous) and to identify
their biodegradation types and causes. Labo-
ratory analyses, which highlight the micro-
scopic structure, are required to accurately
identify wood species. For this purpose,
samples were taken from several types of el-
ements, significant for the various stages of
construction and subsequent interventions.
The samples were boiled and then cross-sec-
tional, tangential, and radial sections were
performed for the preparation of microscope
samples. These were studied using an optic
microscope, equipped with a photo system.
The identification was carried out accord-
ing to GHELMEZIU & SUCIU (1959) and
SCHOCH et al. (2004).

The identification of fungi was made
based on the fruiting bodies, the mycelium,
and the type of rot produced, according to
SCHMIDT (2006) and HAGARA (2014). The
xylophagous insects were identified based on
the size of the boreholes and the type of bore
dust, according to BRE Digest 307 (1992).
Moisture content measurements were per-
formed with a pin moisture meter, produced
in Italy.

In order to establish the substance used
for the treatment applied on part of the wood-
en elements of the roof structure before 1822,
we called on the National Institute for Re-
search and Development of Isotopic and Mo-
lecular Technologies (NIRDIMT), the Depart-
ment of Mass Spectrometry, Chromatography
and Applied Physics.

The complex surveys of the roof struc-
ture and of each truss separately were pro-
vided to us by the team of structuralists led
by engineer Csaba BODOR, with whom we
collaborated over the course of the works.



Results

1. Wood species

As a first stage of the research on the roof
structure, we set out to identify the wood
species used for each element, also taking
into account the period when they were in-
troduced into the roof structure. For this pur-
pose, besides the laboratory observations and
analyses conducted by us, the preliminary
data, resulted from the dendrochronology
investigations carried out by the team led by
Istvin BOTAR and the historical data made
available to us by Agnes ZIEGLER were of
real help. The current roof structure extends
on four levels and, for a good correlation of
the results, they were numbered following
the old order inscribed on the elements.

Based on the macroscopic analysis of the
elements, two types of wooden material were
isolated:

a) hardwood, dark brown with a coarse
structure, specific to the Quercus ge-
nus, joined by wooden nails of the
same wood type.

In one piece of wood extracted during
the emergency intervention works, cross-sec-
tioned, it is possible to observe that the annu-
al rings have a high density, which indicates
a wood of high quality and durability (Photo
1). Annual ring density, besides the climatic
conditions (rainy or drought years), is also
influenced by the nature of the soil (rich or
poor in nutrients), and by the area of growth
(dense forest or open space). More frequent
rings indicate a wood with a low content of
nutrients, which raises its natural durability.

b) softwood, resinous, of two types:
b1) with an old, dark brown patina;
b2) with a less old patina, of a lighter

brown-red colour.

The preliminary dendrochronology data
were able to establish that the dark brown
softwood comes from the roof structure built
after the fire, between 1694 and 1695. This
was mostly made from Picea abies (spruce)
trees. The one with light brown patina was in-
troduced with the consolidation works on the
main trusses, carried out in 1821, and com-
prises a high percentage of spruce (Picea abies)
and a small percentage of fir (Abies alba).

We were able to compare the quality of
the wood from the two periods by sectioning
several elements extracted during emergen-
cy interventions or by analysing the ends of
accessible elements. For the softwood from
1694-1695, it can be observed that the annu-
al rings have a high density and that the tree
was over 70 years old (Photo 2), while for the
ones introduced later the density is lower and
the elements were felled from younger trees
(Photo 2), indicating a material with a lower
quality and durability.

The microscopic analyses of the samples
taken from the main trusses of the nave, for
the compound rafters, the king/queen posts
in tension from levels I and II, the angle brac-
es from level 1, the straining beams of levels I
and II, wall-plates, etc., have indicated char-
acteristics specific to oak (Quercus robur).
The annual rings are visible in the cross-sec-
tions, with visibly larger springwood vessels,
placed in a ring shape and partially obstruct-
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a) lemn de esentd tare, de culoare brun inchis si structura grosiera, spe-

cific genului Quercus, imbinat prin cuie de lemn din aceeasi esenta.

La o bucata de lemn extrasa in timpul lucrarilor de interventie de ur-
gentd, in sectiune transversala, se observa ca inelele anuale au o densitate
ridicatd, ceea ce indicd un lemn de calitate buna gi durabilitate ridicata
(foto 1). Densitatea inelelor anuale, pe ldnga conditiile climatice (ani plo-
iosi sau secetosi), este influentata si de natura solului (bogat sau sarac in
substante nutritive) si de zona de cregtere (padure deasa sau loc deschis).
Inele mai dese indicd un lemn cu un continut redus de substante nutriti-
ve, ceea ce ii creste durabilitatea naturala.

b) lemn de esentd moale, raginos, de doua tipuri:

b1) cu o patind veche si de culoare brun inchis;
b2) cu o patina mai putin veche gi de culoare brun-rosiatic mai deschis.

Datele preliminare de dendrocronologie au putut stabili ca lemnul rasi-
nos de culoare brun inchis provine din sarpanta realizatd dupa incendiu,
in perioada 1694-1695. Aceasta a fost in mare majoritate confectionata din
arbori de Picea abies (molid). Cel cu patina brun-deschisa a fost introdus
la lucrérile de consolidare a fermelor principale, realizate in anul 1821 si
cuprinde un procent ridicat de lemn de molid (Picea abies) si unul redus
de lemn de brad (Abies alba).

Am putut sd comparam calitatea lemnului din cele doua perioade prin
sectionarea unor elemente extrase in timpul lucrarilor de interventii de ur-
gentd sau analizdnd capetele unor elemente accesibile. La lemnul raginos
din perioada 1694-1695 se observa ca inele anuale au o densitate ridicata si
arborele a avut varsta de peste 70 de ani (foto 2), iar la cele introduse ulteri-
or densitatea este mai redusa si elementele au fost debitate din arbori tineri
(foto 3), indicdnd un material de calitate inferioara gi durabilitate scazuta.

B Foto 2. Lemn rdsinos originar, inele anuale cu densitate mare © Livia BUCSA
B Photo 2. Original resinous wood, high-density annual rings © Livia BUCSA

M Foto 3. Lemn rdsinos introdus la interventii ulterioare, inele anuale cu densitate redusd © Livia BUCSA
B Photo 3. Resinous wood introduced during subsequent interventions, annual rings with a lower
density © Livia BUCSA
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B Foto 4. Sectiune transversald, inele anuale cu vasele din lemnul timpuriu vizibil mai mari, asezate
inelar si partial obturate cu tile, specifice lemnului de stejar (Quercus robur) © D. C. DAVID

B Photo 4. Cross-section, annual rings with visibly larger springwood vessels, placed in a ring shape
and partially obstructed by tyloses, specific to oak (Quercus robur) © D. C. DAVID

B Foto 5. Sectiune tangentiald, raze mediene uniseriate si pluriseriate specifice lemnului de stejar
(Quercus robur) © D. C. DAVID

W Photo 5. Tangential section, uniseriate and pluriseriate medullary rays specific to oak (Quercus
robur) ©D. C. DAVID

M Foto 6. Sectiune transversald, traheide cu pereti subtiri in lemnul timpuriu si pereti ingrosati in
lemnul tarziu, cu canale rezinifere prezente, specifice lemnului molid (Picea abies) © D. C. DAVID

B Photo 6. Cross-section, tracheids with thin walls in the springwood and with thicker walls in the
latewood, with resin canals, specific to spruce (Picea abies) © D. C. DAVID

M Foto 7. Sectiunea tangentiald, raze medulare uniseriate si canale rezinifere prezente, specifice
lemnului molid (Picea abies) © D. C. DAVID

M Photo 7. Tangential section, uniseriate medullary rays and resin canals, specific to spruce (Picea
abies) © D. C. DAVID

Analizele microscopice ale probelor prelevate din fermele principale
ale navei, pentru arbaletrieri, bare de agatare nivelurile I si II, coltari nive-
lul 1, antretoaze nivelurile I si II, cosoroabe etc., au indicat caractere spe-
cifice lemnului de stejar (Quercus robur). In sectiunile transversale sunt
vizibile inelele anuale, cu vasele din lemnul timpuriu vizibil mai mari,
agezate inelar si partial obturate cu tile (foto 4), iar in sectiunile tangentia-
le sunt vizibile razele mediene uniseriate si pluriseriate (foto 5).

La probele prelevate din fermele principale ale navei, cu patina inchisa
la culoare, de exemplu corzile nivelul I si II, capriorii si barele de agatare
centrale nivelul III etc., au fost observate caracteristici specifice lemnului
de molid (Picea abies). In sectiunile transversale sunt vizibile traheide cu
pereti subtiri in lemnul timpuriu si pereti ingrosati in lemnul tarziu, cu
canale rezinifere prezente (foto 6), iar in sectiunea tangentiala raze medu-
lare uniseriate gi canale rezinifere (foto 7).

La probele prelevate din fermele principale ale navei, pentru consoli-
dari nivelul I si II, pentru lemnul rdginos cu patind mai deschisa la culoa-
re, s-au identificat caracteristici specifice lemnului de brad (Abies alba).
In sectiunile transversale sunt vizibile traheide cu pereti subtiri in lemnul
timpuriu si pereti ingrogati in lemnul tarziu, fara canale rezinifere (foto
8). In sectiunea tangentiala se observa raze medulare uniseriate si nu sunt
prezente canale rezinifere (foto 9). Toate identificarile de esente lemnoase
sunt trecute intr-un buletin de analiza, ca anexa la expertiza.
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ed by tyloses (Photo 4), while in the tangen-
tial sections uniseriate and pluriseriate med-
ullary rays are visible (Photo 5).

Specific characteristics of spruce (Picea
abies) were observed in the samples with
dark patina taken from the main trusses of
the nave, such as the tie-beams from levels I
and II, the common rafters and the king posts
in tension from level III, etc. In the cross-sec-
tion, tracheids with thin walls are visible in
the springwood and with thicker walls in the
latewood, with resin canals (Photo 6), while
in the tangential section uniseriate medullary
rays and resin canals are visible (Photo 7).

In the samples taken from the main
trusses of the roof structure, for level I and
1I consolidations, for the resinous wood with
a lighter colour patina, specific characteris-
tics of fir (Abies alba) were identified. In the
cross-sections there are visible tracheids with
thin walls in the springwood and thick walls
in the latewood, without resin canals (Photo
8). In the tangential section, uniseriate med-
ullary rays are observed and no resin canals
are present (Photo 9). All identifications of
wood species are included in an Analysis
Bulletin, as an annex to the assessment.

The secondary trusses of the nave are
made of resinous wood, from the Picea abies
species, with the exception that, in some
trusses, the level I angle braces are made of
oak, according to macroscopic observations.

M Foto 8. Sectiune transversald, traheide cu pereti
subtiri in lemnul timpuriu si pereti ingrosatiin
lemnul tarziu, fdra canale rezinifere, specific
lemnului de brad (Abies alba) © D. C. DAVID

B Photo 8. Cross-section, tracheids with thin walls
in the springwood and with thicker walls in the
latewood, without resin canals, specific to fir (Abies
alba) ©D. C. DAVID

B Foto 9. Sectiune tangentiald, raze medulare
uniseriate, fdrd canale rezinifere, specific lemnului
de brad (Abies alba) © D. C. DAVID

B Photo 9. Tangential section, uniseriate medullary
rays, without resin canals, specific to fir (Abies alba)
©D. C. DAVID
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MIVEL 4

MNIVEL 3

MIVEL 2

MIVEL 1

Nava: ferma principala 10 / Nave: main truss 10

10

LEGENDA / LEGEND

- stejar / oak

[ lemn rasinos original (molid, brad), 1694-1695
original resinous wood (spruce, fir), 1694-1695

[ lemn résinos consolidare (molid, brad), 1821
consolidation resinous wood (spruce, fir), 1821

lemn rasinos extindere (molid, brad)
extension resinous wood (spruce, fir)

MIVEL O |

B Fig 1. Navd, FP 10 cu notarea esentelor lemnoase si vechimea elementelor © Ruxandra COROIU
B Figure 1. Nave, main truss 10, indicating the wood species and the age of the elements © Ruxandra COROIU

As the trusses vary in wood types, espe-
cially at the angle brace level, as a result we
considered it necessary to indicate the wood
species on each truss separately. Records of
the wood species were made for each truss, by
indicating the wood species and interventions
on the sections, using different colours (Figure 1).

2. Biological degradation

All areas where biological attacks were
observed were presented within the as-
sessment, specifying the element, position,
agents, extent of the degradation, the required
intervention measures, accompanied by pho-
tographic illustration. We do not believe it
necessary to present here these degradations
and therefore we will only exemplify a few
situations:

— Truss M XXXIII

The tie-beam, at the northern end, is de-
graded in depth and with loss of material on
a length of approximately 1.20 m, as a result
of a fungal attack produced by the species
Donkiopora expansa (Photo 10).

The common rafter and compound raft-
er are damaged on their entire length by
the fungal attack. The fruiting bodies of the
Donkiopora expansa fungus are developed on
several portions of the two elements.

The cause of the attack was the massive
rainwater infiltration from the ridge located at

Fermele secundare ale navei sunt confectionate din lemn rasinos, spe-
cia Picea abies, cu exceptia cd la unele ferme, coltarii de la nivelul I sunt
din lemn de stejar, conform observatiilor macroscopice.

Intre ferme exista diferentieri de esente, in special la nivelul coltarilor
si, ca urmare, am considerat necesara indicarea esentelor pe fiecare ferma
in parte. Consemnarea esentelor lemnoase a fost realizata pentru fiecare
ferma in parte prin indicarea pe sectiuni a esentelor si perioadelor de in-
terventie, folosind diferite culori (fig. 1).

2. Degradarile biologice

In cadrul expertizei au fost prezentate toate zonele unde au fost ob-
servate atacuri biologice, cu specificarea elementului, pozitiei, agentilor,
dimensiunii degradarii, masurilor de interventie care se impun, insotite
de ilustratie fotografica. Nu consideram necesar sd prezentam in lucrarea
de fata toate aceste degradari si de aceea vom exemplifica doar cateva
situatii:

— Ferma P XXXIII

Coarda, la capatul spre nord, pe circa 1,20 m, este degradata in pro-
funzime si cu pierderi de material ca urmare a unui atac fungic produs de
specia Donkiopora expansa (foto 10).

Capriorul si arbaletrierul sunt degradate pe toata lungimea de atacul
fungic. Corpurile sporifere ale ciupercii Donkiopora expansa sunt dezvol-
tate pe mai multe portiuni ale celor doua elemente.

Cauza aparitiei atacului a fost infiltratiile masive de ape pluviale de la
coama situata la zona de imbinare dintre invelitorea navei si cea a corului.
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© Livia BUCSA

© Livia BUCSA

Apele s-au scurs in lungul capriorului si au stagnat la imbinarea cu coar-
da. Necesita sectionare si completare.

— Intre ferma S VI §i S VII

Cosoroaba de pe balustrada cu traforuri, din lemn de molid, pe circa 0,25
m, este degradata de un atac combinat de fungi si insecte xilofage produs de
specia Anobium punctatum (foto 11). Cauza aparitiei atacului a fost infiltra-
tiile de ape pluviale de la invelitoare, care s-au scurs in lungul capriorului
si au stagnat la imbinarea cu cosoroaba. Necesita sectionare si completare.

— Intre ferma P1si P1V

Coltarul de pe axa principala prezinta un atac de insecte xilofage produs
de specia Anobium punctatum. Atacul are o intensitate cuprinsa intre 5 si
15 orificii de zbor pe 100 cm? si este partial activ (foto 12). Necesita curatare
prin cioplire si tratament cu solutie insecticida aplicata prin pensulare.

Degradarile de natura biologica, produse de fungi, au aparut pe zone
relativ restrinse raportat la marimea totald a sarpantei. Cele mai afectate
sunt portiunile unde au avut loc infiltratii de ape pluviale de lunga durata,
provenite de la zonele de coama si de la doliile dintre invelitoarea navei
si cea a corului. O zond mai puternic afectatd este latura de vest a navei,
unde 85% din capetele de corzi sunt degradate de atac fungic. in acest caz,
infiltratiile s-au produs prin deschiderile balustradei traforate.

Infiltratii au fost semnalate si la zonele de imbinare dintre contraforti
si invelitoare si dintre turnuletul de pe latura de sud si invelitoare. Este
necesard adoptarea unor solutii de restaurare care sa stopeze pe viitor
aceste infiltratii.
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M Foto 10. Capdt coarda si cdprior, elemente degradate de atac fungic produs
de Donkiopora expansa © Livia BUCSA

B Photo 10. End of a common rafter and a tie-beam, elements damaged by
fungal attack caused by Donkiopora expansa © Livia BUCSA

B Foto 11. Cosoroabd degradata de atac combinat de fungi si insecte xilofage

M Photo 11. Wall-plate damaged by a combined attack of fungi and
xylophagous insects © Livia BUCSA
M Foto 12. Coltar cu atac de insecte xilofage din specia Anobium punctatum

B Photo 12. Angle brace with an attack by the Anobium punctatum
xylophagous insect species © Livia BUCSA

the junction between the roofing of the nave
and that of the choir. The rainwater flowed
along the common rafter and stagnated at the
joint with the tie-beam. It requires sectioning
and completion.

— Between trusses S VI and S VII

The wall-plate on the openwork parapet,
made of spruce, is degraded on about 0.25 m
by a combined fungal and xylophagous insect
attack caused by the species Anobium punc-
tatum (Photo 11). The attack was caused by
rainwater infiltration from the roofing, which
flowed along the common rafter and stagnat-
ed at the joint with the wall-plate. It requires
sectioning and completion.

— Between trusses M I and M IV

The angle brace on the main axis pre-
sents a xylophagous insect attack caused by
the species Anobium punctatum. The attack
has an intensity between 5 and 15 boreholes
per 100 cm? and is partially active (Photo 12).
It requires cleaning by chipping and treat-
ment with an insecticide solution applied by
brushing.

Biological degradations caused by fungi
appeared on relatively small areas in relation
to the total size of the roof structure. The most
affected areas are those where long-term rain-



water infiltrations occurred, coming from the
ridge areas and valleys between the roofing
of the nave and of the choir. A more severely
affected area is the western side of the nave,
where 85% of the tie-beam ends are deterio-
rated by fungal attacks. In this case, the infil-
trations occurred through the openings of the
mentioned parapet.

Infiltration was also reported in the areas
of junction between the buttresses and roof-
ing and between the tower on the southern
side and the roofing. It is necessary to adopt
conservation solutions that will stop these in-
filtrations in the future.

The fungi species identified were Donki-
opora expansa, Antrodia vaillantii, Hypho-
dontia breviseta, and Hyphodontia arguta.
The fungal attacks that developed fruiting
bodies (based on which the species were
identified) are mainly caused by Donkiopora
expansa, a multi-annual species that produc-
es a white rot. It is frequently found in the oak
timber in buildings and may expand to the
resinous wood. Antrodia vaillantii syn. Fibro-
poria vaillantii, also referred to as the “mine
fungus”, produces a brown prismatic rot and
is a species commonly found in the resinous
wood of roof structures. Hyphodontia brevi-
seta and Hyphodontia arguta are species that
appear on wood damaged previously by other
fungi species.
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Speciile de fungi identificate au fost Donkiopora expansa, Antrodia
vaillantii, Hyphodontia breviseta si Hyphodontia arguta. Atacurile fungice
care au dezvoltat corpuri sporifere (dupé care au putut fi identificate spe-
ciile) sunt produse in principal de Donkiopora expansa, o specie de iasca
multianuala care produce un putregai alb. Este frecvent intalnita la lem-
nul de stejar din constructii si se poate extinde gi la lemnul de raginoase.
Antrodia vaillantii syn. Fibroporia vaillantii, denumita popular ,,ciuperca
de mind”, produce un putregai brun-prismatic si este o specie frecvent
intélnitd la lemnul de rasinoase din sarpante. Hyphodontia breviseta si
Hyphodontia arguta sunt specii care apar pe lemnul degradat in prealabil
de alte specii de fungi.

Acolo unde atacurile fungice sunt mai vechi, nu s-a putut identifica
specia care a produs putregaiul. Putem, insa, afirma ca nu este vorba de
atacul ,,buretelui de casa” Serpula lacrymans. Ca urmare, nu sunt nece-
sare masuri speciale de eradicare. Lemnul se poate sectiona de la zona
de atac vizibila cu ochiul liber. A existat un singur caz identificat cu atac
produs de Serpula lacrymans, dar care a fost eradicat anterior efectuarii
expertizei, printr-o interventie de urgenta.

Atacurile de insecte xilofage sunt putine si au fost produse de speciile
Anobium punctatum si Hylotrupes bajulus, care apar frecvent la lemnul de
raginoase din constructii. Atacurile produse de Anobium punctatum sunt
partial active si se impune un tratament curativ cu solutie insecticida pe
baza de solventi organici, ca urmare a tratarii prealabile a lemnului cu o
substanta uleioasa.

Zonele cu degradari biologice au fost insemnate pe sectiuni pentru fi-
ecare ferma in parte (fig. 2) si fac parte din anexe.

MIVEL 4

MIVEL 3

MIVEL 2

MIVEL 1

Nava: ferma principala 33 / Nave: main truss 33

33

LEGENDA / LEGEND

- stejar / oak

[ lemn rsinos original (molid, brad), 1694-1695
original resinous wood (spruce, fir), 1694-1695

lemn rdsinos consolidare (molid, brad), 1821
consolidation resinous wood (spruce, fir), 1821

[ lemn rsinos extindere (molid, brad)
extension resinous wood (spruce, fir)

zone cu atacuri si degradari biologice
areas with biological attacks and degradations

x zone cu umiditate ridicatd si/sau defibrare
areas with high moisture and/or defibration

MIVEL O

M Fig 2. Navd, FP 33 cu marcarea degradarilor biologice © Ruxandra COROIU
B Figure 2. Nave, main truss 33, with markings of the biological degradations © Ruxandra COROIU
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3. Degradarile fizico-chimice

In timpul observatiilor efectuate in situ, pe langa degradarile biologice,
am sesizat gi prezenta degradarilor fizico-chimice manifestate sub forma
defibrarii lemnului gi am incercat sa explicam cauzele acestora.

Defibrarile mai extinse sunt vizibile la partea superioara a capriori-
lor de la ultimul nivel, in tot lungul coamei, in zona altarului in dreptul
coamelor (foto 13) si la coamele dintre nava si cor, dar apar si pe unele
elemente situate la nivelurile inferioare.

Coreland datele si cunoscand efectul sarurilor asupra lemnului, am pu-
tut deduce ca aceste degradari au aparut in ariile unde au avut loc infiltratii
de ape pluviale din zonele de coame. Apa din precipitatii a dizolvat o parte
din sérurile continute in mortarul de ciment (in special sulfatul de natriu)
cu care au fost fixate olanele. Apa se evapora treptat, iar sarurile migrate in
lemn cristalizeaza si rup fibrele lemnului. in perioadele cu umiditate rela-
tiva a aerului ridicata peste 90%, séarurile se resolubilizeaza si procesul de
solubilizare-cristalizare repetata produce fenomenul de defibrare.

Acest tip de degradare este intalnit in bisericile fortificate, unde se pas-
tra slanina. in acest caz, sarea care produce defibrarea este clorura de sodiu.

Daca defibrarea este superficiala (3-5 mm adancime) si afecteaza o latura a
elementului, nu influenteaza decét in mica masura rezistenta fizico-mecanica
alemnului (foto 14). La capetele superioare ale capriorilor, unde defibrarea este
penetrata mai adanc si combinata si cu atacuri biologice, este necesara inlocu-
irea. Pentru prevenirea procesului de defibrare dupa restaurare, am propus ca
la revizuirea invelitorii sa fie utilizate doar coame care se fixeaza fara mortar.

4. Umiditatea materialului lemnos

Masuratorile au fost efectuate in perioada 24-26 noiembrie 2015, cu
temperaturi exterioare cuprinse intre —5°C gi +7°C. Rezultatele masurato-
rilor sunt cuprinse in Tabel 1. Din tabel rezulta ca majoritatea elementelor

M Tabel 1. Umidiatea lemnului © Livia BUCSA
M Table 1. Wood moisture content © Livia BUCSA

Where the fungal attacks are older, it
was not possible to identify the species that
caused the rot. However, we can say that they
are not attacks of the “dry rot fungus”, Serpu-
la lIacrymans. As a result, no special eradica-
tion measures are needed. The wood can be
cut at the attack area visible with the naked
eye. There was a single identified case of an
attack caused by Serpula lacrymans, which
was eradicated before the survey was con-
ducted, through an emergency intervention.

The attacks of xylophagous insects are
few and were caused by the species Anobi-
um punctatum and Hylotrupes bajulus, which
frequently occur in resinous wood used in
construction. The attacks caused by Anobium
Punctatum are partially active and a curative
treatment with an insecticide solution based
on organic solvents is required, as a result of
the prior treatment of the wood with an oily
substance.

The areas with biological degradation were
marked on the sections for each truss separately
(Figure 2) and are part of the annexes.

3. Physico-chemical degradation

During the on-site observations, in ad-
dition to biological degradation, we also no-
ticed the presence of physico-chemical deg-
radation manifested in the form of wood defi-
brations and we tried to explain their causes.

The more extensive defibrations are visi-
ble on the upper side of the common rafters
at the last level, along the entire ridge, in the
choir ending area next to the ridges (Pho-
to 13), and on the ridges between nave and

ch{'. Pozitie Element Esenta | Umiditate |Observatii
No. |Position Element Wood Moisture |Observations
1 Ferma P I, nivel I, latura de S arbaletrier stejar 129
Truss M I, level I, S side compound rafter oak °
2 lidem caprior molid 149%
common rafter spruce
3 lidem cosoroaba peste balustrada molid 14%
wall-plate over parapet spruce
4 Ferma P I, nivel I, latura de N arbaletrier stejar 149%
Truss M 1, level I, N side compound rafter oak °
5 lidem cdprior molid 16.5%
common rafter spruce
6 lidem cosoroaba peste balustrada molid 17.5%
wall-plate over parapet spruce
7 Ferma P IV, nivel I, central bara de agatare stejar 17.5% atac activ de insecte xilofage
Truss M 1V, level I, central king post in tension oak 7% Jactive xylophagous insect attack
8 lidem co_nsohdare molid 18% idem
reinforcement spruce
9 Ferma S 24, nivel I, latura de N cosoroabd peste balustrada molid 29% atac fungic
Truss S 24, level I, N side wall-plate over parapet spruce ° fungal attack
10 Ferma S 24, nivel I, latura de S idem molid 15%
Truss S 24, level I, S side idem spruce °
11 Ferma P XXXIII, nivel I, latura de N |cosoroaba stejar 199%
Truss M XXXIII, level I, N side wall-plate oak °
. coarda molid o degradata de atac fungic
12 jidem tie-b_eam _ spruce 24% degraded by fungal attack
13 lidem pani de stl:easlna stejar 21%
eaves purlin oak
. caprior molid =0, [|degradatd de atac fungic
14 lidem common rafter spruce 35-55% degradedv by fungal attgck
15 dom sl
16 Ferma P XVI, nivel II, latura de S bara de agatare stejar 18-219% cu urme de infiltratii si defibrare
Truss M XVI, level II, S side queen post in tension oak °  |with traces of infiltration and defibration
17 Ferma P XXXIII, nivel I, latura de N |cédprior molid 149%
Truss M XXXIII, level I, N side common rafter spruce °
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B Foto 13. Altar, cdpriori lemn rdsinos, cu defibrare © Octavian COROIU
B Photo 13. Choir ending, resinous wood common rafters, presenting defibration © Octavian COROIU

choir, but also on some elements from the
lower levels.

By correlating the data and knowing
the effect of salts on wood, we could deduce
that these degradations appeared in the areas
where rainwater infiltration from the ridge
areas occurred. The rainwater dissolved part
of the salts contained in the cement mortar
(especially sodium sulphate) with which the
roofing tiles were fixed. The water evaporates
gradually and the salts migrated into the wood
crystallise and break the wood fibres. In peri-
ods with a relative air humidity higher than
90%, the salts are re-solubilised and the pro-
cess of repeated solubilisation-crystallisation
produces the phenomenon of defibration.

This type of degradation is found in forti-
fied churches, where the bacon was kept. In
this case, the salt that causes defibration is
sodium chloride.

If the defibration is superficial (3-5 mm
in depth) and affects one side of the element,
it influences only to a small extent the phys-
ico-mechanical strength of the wood (Photo
14). Replacement is required at the upper
ends of the common rafters, where defibra-
tion penetrated deeper and is combined with
biological attacks. In order to prevent the
defibration process after the conservation,
we proposed that only ridges fixed without
mortar be used in the revision of the roofing.

4. Wood moisture content

The measurements were conducted be-
tween November 24 and 26, 2015, with ex-
terior temperatures between —5°C and +7°C.
The measurement results are shown in Table
1, which shows results that most of the oak
elements that are in a good conservation state
have a moisture level between 12 and 14%,
while the spruce ones between 14 and 17.5%.

The oak elements in which active xylo-
phagous insect attacks were noticed have a
moisture content of 17.5%, while the spruce
ones with active xylophagous insect attacks, of
18%. These elements are located on level I, in
the central area of the attic, where ventilation
is reduced. It is worth noting that the active
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B Foto 14. Navd, lemn de stejar, defibrare superficiald
© Octavian COROIU

B Photo 14. Nave, oak wood, superficial defibration
© Octavian COROIU

din lemn de stejar care sunt in stare buna de conservare prezinta umiditati
cuprinse intre 12 gi 14%, iar cele din lemn de molid intre 14 si 17,5%.

Elementele din lemn de stejar la care au fost observate atacuri active de
insecte xilofage prezinta umiditate de 17,5%, iar cele din lemn de molid cu
atacuri active de insecte xilofage, de 18%. Aceste elemente sunt localizate la
nivelul I, in zona centrald a podului, unde ventilatia este mai redusa. Este im-
portant de precizat ca atacurile active de insecte xilofage au fost observate la ni-
velul I, la zona bazala a elementelor (bare de agatare, contravantuiri etc.), unde
umiditatea lemnului depaseste cu putin valoarea de 17%. Sub aceasta valoare
insectele xilofage nu se pot dezvolta. La nivelurile superioare umiditatea scade
sub 17% si nu au fost observate atacuri de insecte. Cele mai extinse atacuri de
insecte xilofage au fost observate la nivelul scandurilor din pardoseala.

Elementele din lemn de stejar degradate de atac fungic activ prezinta
umiditate cuprinsa intre 21 si 40%, iar cele din lemn de molid degradate
de atac fungic activ prezintda umiditate cuprinsa intre 24 si 55%. Elemen-
tele din lemn de stejar cu urme de infiltratii i defibrare produsa de migra-
rea sarurilor prezintd umiditate cuprinsa intre 18 gi 21%.

La lemnul umezit de infiltratii si degradat de atacurile fungice sub for-
ma de putregai, umiditatea creste peste 50%. In acest caz, o parte din
componentele lemnului, care sunt degradate de fungi (celuloza, hemice-
lulozele, lignina), sunt inlocuite cu ap4, iar lemnul devine ca un burete.

Este recomandat ca masuratorile de umiditate a lemnului sa fie reluate
si in sezonul cald, pentru a se putea evalua si prognoza potentialul de
extindere a atacurilor de insecte xilofage.

5. Tratarea materialului lemnos

Ca urmare a observatiilor efectuate la fata locului, s-a putut constata
prezenta unei substante de culoare brun-inchis spre negru, care acopera
majoritatea elementelor sarpantei (foto 15). Pe aceastd substantd, cu un
continut uleios, s-a depus o mare cantitate de praf si resturi provenite de
la organisme (excremente, paAnze de paianjeni, fiina de carii, fire de par).
Acest material uleios si depunerile masive de praf pot constitui factori de
favorizare pentru declansarea unui incendiu. Pe baza datelor preliminare
de dendrocronologie si diferentelor de aspect, am putut stabili ca acest
tip de substanta se regdseste doar pe elementele vechi, anterioare celor
introduse in jurul anului 1821 pentru consolidarea fermelor principale.

Pentru identificarea substantei de culoare inchisa, aplicata inainte de 1821,
am solicitat efectuarea unor analize chimice la INCDTIM din Cluj-Napoca si
rezultatul a indicat, ca substanta, un ulei. Cunoagtem din bibliografia de spe-
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B Foto 15. Element originar, tratat cu substantd uleioasd, depuneri de praf si murddrie © Livia BUCSA

B Photo 15. Original element, treated with an oily substance, dust and dirt deposits © Livia BUCSA

W Foto 16. Bara de agdtare centrald si coltare, teste de aplicare a unor substante care formezd o
peliculd lucioasd © Livia BUCSA

B Photo 16. King post in tension and angle braces, tests for the application of substances that form a
glossy film © Livia BUCSA

M Foto 17. Grinda de consolidare, test cu o substantd de culoare brund, dar férd peliculd de lac © Livia BUCSA

B Photo 17. Reinforcing beam, test with a brown substance,without a lacquer film © Livia BUCSA

cialitate ca in acea perioada, pentru tratarea preventiva a lemnului, era utilizat
uleiul de in. Acesta se oxideazd, se inchide la culoare si acumuleaza diferitele
depuneri pe suprafata uleioasa. Este necesara curatarea acestor depuneri cu un
aspirator profesional si, daca se impune din motive de protectie la incendiu, se
indeparteaza stratul superficial de ulei cu o solutie pe baza de amoniac.

Pentru a cunoagte daca propunerile de restaurare din anul 1981, care pre-
vedeau tratamente preventive cu o solutie insecto-fungicida si ignifugare cu o
solutie incolora si un lac de protectie, au fost realizate, am verificat foarte atent
elementele sarpantei gi am reusit sa gasim locul unde au fost efectuate testele
cu aceste substante. Am identificat la ferma P XVI, la bara de agatare centrala si
la cele doua coltare, teste de aplicare a unor substante care formeza o pelicula
lucioasa (foto 16). Grinda de consolidare alaturata prezinta, de asemenea, pe o
suprafata de 1 m lungime, un test cu o substantd de culoare bruna, dar fara peli-
cula de lac (foto 17). Consideram ca aceste teste au fost efectuate cu substantele
propuse in anul 1981, dar tratamentele nu au fost aplicate.

Propunerile noastre privind tratarea materialului lemnos tin cont de
Principiile pentru conservarea patrimoniului construit din lemn, elaborate
de International Wood Committee din cadrul ICOMOS si publicate recent
in forma finala, in articolul nr. 26, astfel: Utilizarea substantelor chimice de
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xylophagous insect attacks were observed on
level [, at the base of the elements (king/queen
posts in tension, counterbraces, etc.), where
the moisture levels of the wood slightly sur-
pass the value of 17%. Xylophagous insects
cannot develop below this value. At the upper
levels, the wood moisture content drops under
17% and insect attacks were not noticed. The
most extensive xylophagous insect attacks
were noticed on the floor boards.

The oak elements degraded by the active
fungal attack have a moisture content between
21 and 40%, and the spruce elements degrad-
ed by the active fungal attack have a moisture
content between 24 and 55%. The oak ele-
ments with traces of infiltration and defibra-
tion produced by the migration of salts have a
moisture content between 18 and 21%.

In wood moistened by infiltration and
degraded by fungal attacks in the form of rot,
the moisture content increases to over 50%.
In this case, some of the wood components
that are degraded by fungi (cellulose, hemi-
celluloses, lignin) are replaced with water,
and the wood becomes sponge-like.

It is recommended that the wood mois-
ture measurements be resumed in the hot
season, in order to be able to evaluate and
forecast the potential for extension of the xy-
lophagous insects attacks.

5. Wood treatments

As a result of the observations made on
site, the presence of a dark brown to black
substance was noticed, covering most of
the roof structure elements (Photo 15). A
great deal of dust and debris from organisms
(droppings, spider webs, woodworm bore
dust, hairs) was deposited on this substance,
which has an oily content. This oily material
and the massive deposits of dust can be fac-
tors favouring a fire. Based on preliminary
dendrochronology data and on differences
in aspect, we were able to determine that the
substance is found only on the old elements,
prior to those introduced around 1821 to
strengthen the main trusses.

In order to identify the dark substance,
applied before 1821, we requested chemi-
cal analyses to be performed at NIRDIMT
in Cluj-Napoca and the results indicated, as
a substance, an oil. We know from scholarly
literature that, at that time, linseed oil was
used for the preventive treatment of wood. It
oxidises, darkens, and accumulates various
deposits on the oily surface. It is necessary to
clean these deposits with a professional vacu-
um cleaner and, if required for fire protection
reasons, to remove the superficial oil layer
with an ammonia-based solution.

To find out whether the conservation pro-
posals from 1981, which provided preventive
treatments with an insecticide and fungicide
solution and fireproofing using a colourless
solution and a protective lacquer coating,
were implemented, we carefully checked the
elements of the roof structure and we man-
aged to find the place where these substances
were tested. We identified on truss M XVI,
on the king post in tension and on the two
angle braces, application tests for some sub-
stances that form a glossy film (Photo 16).
The adjacent reinforcing beam also presents,



on a one-metre-long area, a test with a brown
substance, but without a lacquer film (Photo
17). We believe that these tests were conduct-
ed with the substances proposed in 1981, but
the treatments were not applied.

Our proposals regarding the treatment of
wood take into account the Principles for the
Conservation of Wooden Built Heritage, devel-
oped by the International Wood Committee
of ICOMOS and recently published in their
final form, in article no. 26, as follows: “The
use of chemical preservatives should be care-
fully controlled and monitored and should be
used only where there is an assured benefit,
where public and environmental safety will
not be affected and where there is the expec-
tation of significant long-term improvement.”
(ICOMOS 2017)

In all building biology assessments we
carry out, we specify that old and healthy
wood that remains in place does not require
treatment with insecticide and fungicide sub-
stances. However, it is recommended that
newly introduced resinous woods be preven-
tively treated with such substances, because
we cannot control the qualities and natural
durability of marketed materials.

Conclusions

B We believe that the role of a building biolo-
gy assessment, for a roof structure, should not
be limited to identifying the biologic agents
that degrade the wood. It is very important to
identify the wood species and the quality of
the material used in the various intervention
stages, in order to be able to explain its con-
servation state, the causes of degradations,
and the need to preserve or replace them.

The timber used in most historic roof
structures is of a very high quality, because the
craftsmen chose the wood directly from the
forest, taking into account the age of the trees,
their growth factors, the direction of dominant
winds, the felling period, etc. All these factors
influence the natural durability of wood and
ensure its solidity for hundreds of years. Old
wood has, by far, a greater natural durability
than any new material with which we want to
replace it (RIDOUT 2004). We need solid argu-
ments to convince the beneficiaries and con-
tractors of the qualities of the original wood,
scientific evidence (age, species, quality, dura-
bility) being the most important.

The nature of biological degradations
must be correlated with the causes of the oc-
currence and extension of the attacks, in or-
der to be able to propose effective measures to
stop, eradicate, and prevent their recurrence.
Limiting treatments with biocidal substances
only to strictly necessary situations is an im-
portant task that contributes to reducing the
use of uncontrollable toxic waste.
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prezervare trebuie sa fie atent controlata si monitorizata. Acestea vor putea
fi aplicate numai unde se asigura un beneficiu, unde siguranta publicului
si a mediului nu vor fi afectate gi unde este de asteptat o imbunaétatire sem-
nificativa pe termen lung. (ICOMOS 2017)

In toate expertizele de biologia constructiilor pe care noi le intocmim,
specificdm faptul ca lemnul vechi si sanatos care rdméne in opera nu
necesita tratament cu substante insecto-fungicide. Lemnul de raginoase,
nou introdus in opera, este recomandat sa fie tratat preventiv cu solutii
insecto-fungicide deoarece la materialul comercializat pe piatd nu putem
controla calitatile si durabilitatea naturala.

Concluzii

B Consideram ca rolul unei expertize de biologia constructiilor, pentru
o sarpantd, nu trebuie sa se rezume doar la identificarea agentilor biolo-
gici care degradeaza lemnul. Este foarte importanta identificarea esentelor
lemnoase i a calitatii materialului utilizat in diferite etape de interventie
pentru a putea explica starea sa de conservare, cauzele degradarilor si
necesitatea mentinerii sau inlocuirii acestuia.

La marea majoritate a sarpantelor istorice, materialul lemnos utilizat este de
foarte buna calitate deoarece mesterii alegeau lemnul direct din padure, tinand
cont de vérsta arborilor, factorii de crestere, directia vanturilor dominante, pe-
rioada de taiere etc. Toti acesti factori influenteaza durabilitatea naturala a lem-
nului si asigura trdinicia sa pentru sute de ani. Lemnul vechi are, de departe,
o durabilitate naturald mai mare decét oricare material nou, cu care vrem sa il
inlocuim (RIDOUT 2004). Avem nevoie de argumente solide pentru a convinge
beneficiarii gi constructorii de calitatile lemnului original, iar dovezile stiintifi-
ce (vechimea, esenta, calitatea, durabilitatea) sunt cele mai importante.

Natura degradarilor biologice trebuie sa fie corelatd cu cauzele apari-
tiei si extinderii atacurilor pentru a se putea propune masuri eficiente de
stopare, eradicare si prevenire a reaparitiei acestora.

Limitarea tratamentelor cu substante biocide doar la situatiile strict
necesare este o sarcind importanta prin care contribuim la reducerea folo-
sirii unor degeuri toxice necontrolabile.

Multumiri

B Trebuie sd subliniem ca realizarea acestei expertize complexe a fost
rodul unei exemplare cooperari cu proiectantul general, beneficiarul,
structuristul, istoricul, dendrocronologul si constructorul si dorim sa le
aducem si pe aceasta cale sincere multumiri.
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Canalul Bega,
un fost coridor industrial
de dezvoltare al orasului Timisoara

B Rezumat: Articolul isi propune sd realizeze o scurtd analizd si o inven-
tariere a elementelor de patrimoniu industrial de-a lungul canalului Bega,
Timigoara. Aceasta se va focaliza pe fostele situri industriale si valorile pe
care acestea le mai pdstreaza sau nu. E o introspectie criticd a unui mod de
actiune caracteristic spatiului roménesc si nu numai — ce se indreaptd mai
degrabd spre eliminarea caracterului postindustrial. Intrebdrile ce necesita
raspuns in cazul unor astfel de situri sunt: ce pastram? Ce punem in loc?

B Cuvinte cheie: patrimoniu industrial, canalul Bega, Timisoara, zone in
asteptare

Introducere

B Patrimoniul industrial este o componenta importanta din punct de ve-
dere urban si arhitectural a multor asezari (rurale si urbane) din Roméania.
Conform legii nr. 6/2008, dedicata in totalitate patrimoniului tehnic si in-
dustrial, se explica foarte clar componenta acestuia: ,,Din punct de vedere
tipologic si functional pot fi identificate urmatoarele categorii: constructii
industriale (ateliere, hale, depozite, turnuri si castele de apa etc.), construc-
tii civile (locuinte, cladiri cu functiune administrativa, religioasa etc.), zone
de exploatare gi prelucrare a resurselor naturale sau de suprafata, construc-
tii pentru transporturi si infrastructuri, magini si instalatii, peisaje cultura-
le-industriale (ceea ce include si componenta imateriald a patrimoniului
industrial), fonduri documentare publice sau private.” (PASCU 2017, 29)
Luand in considerare toate acestea, se considerd important gi benefic
exercitiul de suprapunere a tipologiilor patrimoniului industrial la nivelul
teritoriului tarii sau cel putin la nivelul anumitor agezéari. Printre rezultatele
acestuia ar fi, cu sigurantd, identificarea unui numar impresionant de regi-
uni, situri, cladiri, elemente de infrastructura etc., ce au nevoie de actiuni de
inventariere, punere in siguranta, conservare, restaurare gi refunctionalizare.
Majoritatea dintre acestea sunt sub o continua amenintare, datorita presiunii
funciare (in cazul asezarilor mari), izolarii (agezarilor mici si mijlocii), res-
pingerii si neintelegerii comunitatilor locale si externe, imaginii negative etc.
Patrimoniul industrial este printre cele mai greu de inteles si acceptat
categorii patrimoniale, atat in cazul Roméniei, cét gi la nivel international.
Putini sunt cei care congtientizeaza impactul pe care revolutiile industriale
l-au avut asupra diverselor agezari gi teritorii, asupra comunitatilor gi a sti-
lului lor de viata. Eliminarea completa a acestor marturii ar duce la stergerea

1 Arhitect, dr., sef lucrari la Universitatea Politehnica Timigoara, Facultatea de Arhitec-
turd gi Urbanism, Asociatia pentru Patrimoniu Activ — PACT, Timigoara, Romania.
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Bega Canal,

a Former Industrial
Development Corridor
of Timisoara

B Abstract: The article aims to present a short
analysis and an inventory of the industrial
heritage elements along the Bega Canal in
Timisoara. It will focus on the former industri-
al sites and on the values they still preserve or
not. It is a critical insight into a mode of action
characteristic to the Romanian space, but not
restricted to it — which is rather directed to-
wards eliminating the post-industrial charac-
ter. The questions that need an answer in the
case of such sites are: what do we preserve?
What do we replace with?

B Keywords: industrial heritage, Bega Canal,
Timisoara, areas in waiting

Introduction

W Industrial heritage is an important urban
and architectural component of many urban
and rural settlements in Romania. According
to Law No. 6/2006, dedicated in its entirety
to technical and industrial heritage, its com-
ponents are very clearly explained: “From a
typological and functional point of view, the
following categories can be identified: indus-
trial buildings (workshops, halls, warehous-
es, water towers, etc.), civil buildings (hous-
es, buildings with administrative, religious
function, etc.), areas for the exploitation and
processing of natural or surface resources,
constructions for transport and infrastruc-
ture, machinery and installations, cultur-
al-industrial landscapes (which also includes
the intangible component of industrial herit-
age), public or private documentary funds.”
(PASCU 2017, 29)

Taking all of this into account, the exer-
cise of overlapping the typologies of indus-
trial heritage at country level, or at least at
the level of certain settlements, is considered
important and beneficial. Among its results
would surely be the identification of an im-
pressive number of regions, sites, buildings,
infrastructure elements, etc., which need ac-
tion for inventory, safeguarding, preservation,
conservation, and repurposing. Most of them
are under a continuous threat, caused by land

1 Architect, PhD, lecturer at the Politehnica
University of Timigoara, Faculty of Architec-
ture and Urbanism, Association for Active
Heritage — PACT, Timisoara, Romania.



pressure (in the case of large settlements),
isolation (in small and medium settlements),
rejection and misunderstanding by local and
external communities, negative image, etc.
Industrial heritage is among the most
difficult heritage categories to understand
and accept, both in Romania and on an in-
ternational level. Few are aware of the impact
that the industrial revolutions have had on
the various settlements and territories, on
communities and their lifestyles. The com-
plete elimination of these testimonies would
result in the permanent deletion of some im-
portant components of their evolution. Their
complete preservation, i.e. the possibility at
the opposite end of the spectrum, is by no
means the solution. The only option would
be to choose elements with historical, techno-
logical, architectural, and urban value, which
would re-enter the circuit of the respective
communities. Timigoara, a settlement whose
evolution has been linked for a long time to
that of industry, also faces the situation of
large Romanian cities with such heritage.

Brief history of the evolution
of industry in Timisoara

B Timigoara owes a large part of its evolution,
both as a settlement and as a town, to indus-
try. The main quarters/areas of the city that
developed due to industry are the Fabric Dis-
trict, Calea Buziagului, the Iosefin Quarter,
and the area along the Bega Canal — which
was a true unifying corridor for the town’s
industry.

Fabric District: “As its name also im-
plies,? this was and is the actual industrial

2 The Romanian term fabricd means factory.
[transl. note]
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definitiva a unor componente importante din evolutia lor, iar conservarea
integrald — posibilitatea aflata la polul opus al primei, nu este deloc solutia.
Unica optiune ar fi alegerea unor elemente cu valoare istorica, tehnologica,
arhitecturald, urband, care sa reintre in circuitul respectivelor comunitati.
In situatia oragelor mari romanesti cu un astfel de patrimoniu este Timisoa-
ra, agezare a cdrei evolutie a fost pentru mult timp legata de cea a industriei.

Scurt istoric al evolutiei industriei
in Timisoara

M Timisoara 1i datoreaza industriei o parte importantd din evolutia sa ca
agezare gi ca orag. Principalele cartiere/zone ale orasului ce s-au dezvoltat
datorita industriei sunt: cartierul Fabric, Calea Buziagului, cartierul Iosefin
si lungul canalului Bega — ce a fost un adevarat culoar unificator al indus-
triei din oras.

Cartierul Fabric: ,,Asa cum o arata si numele, acesta a fost gi este cartie-
rul industrial propriu-zis al oragului, de unde rezulté caracteristica de orag
industrial, desi in ultimele doua decenii Iosefinul a preluat o buna parte din
marea industrie.” (GEML 2016, 74)

Cartierul Iosefin: ,, Aceasta suburbie isi datoreaza ascensiunea intensei
circulatii pe calea feratd, dezvoltata in urma amplasarii aici a Garii prin-
cipale. Cea mai eclatanta dovada in acest sens este relatia dintre cresgterea
numarului locuitorilor si anii de infiintare ai caii ferate.” (GEML 2016, 130)
Acest cartier, divizat de fostul canal sanitar — Bega, la inceputul secolului al
XX-lea, nu era cautat pentru construirea de locuinte, datoritd mirosului. Din
acest motiv, pe terenurile nedorite pentru alte tipuri de constructii, s-a optat
pentru construirea de fabrici (Prima Rafinarie de Spirt, Fabrica de Tutun,
Moara Mecanica — Kunstmiihle, Moara Pannonia, Fabrica de Palarii, Fabrica
de Matase, Fabrica de Unt, Fabrica de Lanturi, Marki & Bartha, Fabrica Con-
structoare de Masini Friedrich etc.). (GEML 2016, 130)

Prin urmare, un numar impresionant de industrii mari si mici au fost des-
chise pe teritoriul oragului de-a lungul timpului. Dintre acestea pot fi amintite:

Fabrica Paltim

Fabrica de Tigarete
Moara Prohaska

Castelul de apd losefin

Platforma industrinli Solventul

Electramotor

Nokia

Plaiforma

Pasmatex, Fabrica de gheaja

THidrocentrala

=

e
i

o

exiras
PUZ Malurile Canabelui Bega, Timisoara

ILSA
ISHOY

B Fig. 1a. Traseul canalului Bega, cu punctarea principalelor industrii
M Figure 1a. The course of the Bega Canal, marking the main industries
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M Fig. 1b. Traseu canal Bega prin Cartierul Cetate si Fabric - sec. al XIX-lea 1c¢. Traseu canal Bega prin Cartierul Cetate si Fabric - sec. XXI

1d. Amplasamentul Uzinei Hidroelectrice in sec. al XIX-lea 1e. Uzina Hidroelectricd in sec. XXI

M Figure 1b. Route of the Bega Canal through Cetate and Fabric districts — 19" century 1c. Route of the Bega Canal through Cetate and Fabric districts - 21 century

1d. Site of the Hidroelectric Plant in the 19" century. 1e. The Hidroelectric Plant in the 21 century

- Anii 1870-1880: Ponderea cea mai mare o constituiau morile (in nu-
mar de sapte) si fabricile de spirt, toate acestea fiind cu precadere dis-
tribuite de-a lungul Timigului Mic, actualul canal Bega.

- Anii 1890 - inceputul secolului al XX-lea: Au inceput sé fie infiintate
fabrici noi i mari pe tot teritoriul asezarii (Fabrica de Bere, Turnatorie
si Fabrica Constructoare de Masgini, Turndtoria de Clopote si Metale
Anton Novotny, Glocken- und Metallgief}erei, Fabrica de Case de Bani
si Magini J. Anheuer, Fabrica de Caramizi Josef Kunz & Comp., Fabri-
ca de Sodiu Max Steiner — faind de oase, untura de oase si carbune
animal, Fabrica de Palarii de Paie Fratii Ladstater, Fabrica de Sapun,
Khron & Comp., Fabrica de Carute, Fabrica de Tigarete etc.).

- Secolul al XX-lea: Printre cele mai cunoscute industrii din aceasta pe-
rioada au fost: Fabrica de Pantofi Turul, Fabrica Industria Lanii, Fabrica
de Textile Timigsoreana S.A., Fabrica de Ciorapi etc.

Toate acestea gi multe altele au conturat modul de dezvoltare al

oragului, directiile principale, si au dus la aparitia, in special in secolul al
XX-lea, a cartierelor muncitoresti: cartierul Soarelui, cartierul Dacia etc.

Canalul Bega si influenta sa in modul de
dezvoltare al orasului Timisoara

W Regularizarea canalului Bega, desfiintarea canalelor erariale pentru plu-
tarit si construirea unei hidrocentrale au dus la dezvoltarea si restructura-
rea orasului, incepand cu finalul secolului al XIX-lea gi inceputul secolului
al XX-lea. intreaga lucrare de regularizare a fost terminata in 1910. Impactul
a fost major. In primul rind, independenta orasului in raport cu valoarea
si cantitatea disponibila de carbune (prin folosirea capacitatii hidraulice),
imbunatatirea conditiilor sanitare din Fabric, iar Bega a devenit navigabila
pe tot parcursul ei. Acest ultim aspect a dus si mai mult la dezvoltarea in-
dustriei, prin intermediul apei fiind posibil transportul marfurilor atat spre
unitatile industriale, cat si dinspre acestea.
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district of the city, from where the character
of an industrial town results, although in the
last two decades the Iosefin Quarter took
over a large part of the big industry.” (GEML
2016, 74)

Tosefin Quarter: “This suburb owes its
rise to the intense railway traffic that had de-
veloped following the placement of the main
station here. The most striking evidence in
this regard is the relationship between the
increase in the number of inhabitants and
the years when the railway was established.”
(GEML 2016, 130) This quarter, divided by
the former sanitary canal — the Bega, was not
sought for housing construction at the be-
ginning of the 20" century, due to the smell.
For this reason, it was decided to build fac-
tories on the lands unwanted for other types
of buildings (the First Alcohol Refinery, the
Tobacco Factory, the Mechanical Mill - Kun-
stmithle, the Pannonia Mill, the Hat Facto-
1y, the Silk Factory, the Butter Factory, the
Chain Factory, Marki & Bartha, Friedrich Car
Factory, etc.). (GEML 2016, 130)

As a result, an impressive number of
large and small industries have been opened
in the town over time. The following can be
mentioned:

- The 1870s and 1880s: The largest share
was mills (seven in number) and alco-
hol factories. All these were mainly dis-
tributed along the former Timisul Mic
River, the current Bega Canal.

- From the 1890s to the beginning of the
20" century: New and large factories
began to appear on the entire territory
of the settlement (the Beer Factory, the
Foundry and Machinery Building Facto-
1y, the Anton Novotny Bell and Metals



Foundry, Glocken- und Metallgief8erei,
the J. Anheuer Money Vaults and Ma-
chinery Factory, the Josef Kunz & Comp.
Brick Factory, the Max Steiner Sodium
Factory — bone flour, bone and animal
coal, the Ladstater Brothers Straw Hat
Factory, the Khron & Comp. Soap Fac-
tory, the Cart Factory, the Cigarette Fac-
tory, etc.).

- The 20" century: Among the most well-
known industries of this period were:
the Turul Shoe Factory, the Wool In-
dustry Factory, Timisoreana S.A. Textile
Factory, the Sock Factory, etc.

All these and many others outlined the
development of the town, its main directions,
and led to the emergence, especially in the
20" century, of working-class neighbour-
hoods: the Soarelui and the Dacia neighbour-
hoods, etc.

The Bega Canal and its influence
on the development of Timisoara

B The regularisation of the Bega Canal, the
dismantling of the rafting canals, and the
construction of a hydroelectric power station
have led to the development and restructur-
ing of the town, starting with the end of the
19" century and the beginning of the 20" cen-
tury. The entire regularisation work was com-
pleted by 1910. Its impact was major: first of
all, the town’s independence from the value
and quantity of coal available (through the
use of hydraulic capacity), the improvement
of the sanitary conditions in the Fabric Dis-
trict, and Bega becoming navigable through-
out its course. This last aspect led even more
to the development of industry, the transport

“OVERVIEW  Transsylvania
S YV Sstra

Intensificarea activitatii industriale de-a lungul canalului Bega a dus la
modificarea siluetei malurilor stang, drept si la punctarea pe verticala prin
cosuri de fum, turnuri de apé a peisajului destul de uniform si plat al orasu-
lui. Regularizarea a dus totodata la aparitia unui numar mai mare de poduri
(de cale ferata, transport public si rutier) si podete peste canal si la intensifica-
rea i imbunatatirea circulatiei intre zona nordica si sudica a orasului.

Prin urmare Bega a fost, din momentul regularizarii sale: ,,canalizare” princi-
pald a oragului, posibilitate de transport pentru marfuri si materie primad, genera-
tor de energie — aparitia hidrocentralelor si sursa principala a alimentarii cu apa.

De-a lungul canalului Bega, inca de la inceputul secolului al XX-lea, pu-
teau fi observate secvente cu caractere si valori patrimoniale diferite: de la
zone cu un caracter patrimonial mai degraba introvertit (zone de locuinte), la
zone dedicate industriei sau functiunilor sociale cu impact la nivelul intregii
localitéti (catedrala ortodoxa), zone de parcuri etc. Aceste zonificari pot fi
observate si in prezent.

Prezenta apei a fost intodeauna un plus pentru dezvoltarea agezarilor,
Timisoara cu al ei Timis Mic nefiind o exceptie. Odata cu canzalizarea Ti-
migului Mic si transformarea in canalul Bega, forta si calitétile apei au fost
si mai mult exploatate, intr-un mod programat. Astfel, Bega a ajuns sa fie
principalul element de dezvoltare economica al oragului (in prima jumatate
a secolului al XX-lea), prin atragerea gi acomodarea unui numar foarte mare
si divers de industrii.

Canalul Bega si caracterul industrial prezent

W In prezent, dupa cum era de dorit si de asteptat, perspectiva canalului
Bega s-a modificat, devenind una dintre principalele destinatii de recreere a
locuitorilor oragului. Printre zonele care gi-au modificat cel mai mult carac-
terul sunt cele foste industriale. Parcurgand Bega dinspre est spre vest (fig. 1
si fig. 2, care prezinta evolutia terenurilor ce apartin sau au apartinut indus-
triei, din secolul al XIX-lea pana in secolul al XXI-lea), ar putea fi punctate
urmaétoarele zone, care inca mai pastreaza un anumit caracter industrial:
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M Fig. 2a. Amplasamentul Fabricii de textile 1 lunie in sec. al XIX-lea 2b. Fabrica de textile 1 lunie in sec. XXI 2c. Amplas. Fabricii Pasmatex, Fabricii Paltim, Electromotor,
Moara Prohaska si Fabrica de Gheata in sec. al XIX-lea 2d. Fabrica Pasmatex, Fabrica Paltim, Electromotor - Nokia, Moara Prohaska si Fabrica de Gheatd

M Figure 2a. Site of the 1 lunie Textile Factory in the 19" century 2b. The 1 lunie Textile Factory in the 21 century 2c. Site of Pasmatex Factory, Paltim Factory, Electromotor,
Prohaska Mill, and the Ice Factory in the 19 century 2d. Pasmatex Factory, Paltim Factory, Electromotor - Nokia, Prohaska Mill, and the Ice Factory
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M Fig. 2e. Amplasamentul Fabricii de Tigarete in sec. al XIX-lea 2f. Fabrica de Tigarete sec. XXI

2g. Amplasamentul Platformei Industriale Solventul in sec. al XIX-lea 2h. Platforma Industriald Solventul sec. XXI

M Figure 2e. Site of the Cigarette Factory in the 19" century 2f. The Cigarette Factory in the 21 century

2g. Site of the Solventul Industrial Platform in the 19" century 2h. The Solventul Industrial Platform in the 21+ century

1. Uzina Hidroelectricd (canalul Bega) (foto 1-2)

Uzina sau Turbinele sunt un ansamblu vizitabil. Anul finalizarii con-
structiei este 1910. Arhitectul este Laszl6 SZEKELY. Cladirea hidrocentralei
din cartierul Fabric constituie un ansamblu inedit in peisajul arhitecturii
industriale din Timigoara. Acesta este alcatuit dintr-un corp suprainaliat,
asemanator unui turn si un corp de cladire ce se intinde deasupra apei.

2. Fabrica 1 Iunie (splaiul Peneg Curcanul nr. 5) (foto 3)
In prezent in incinta fabricii functioneaza mai multe firme de dimensiu-
ne mai mic4, iar situatia intregului ansamblu este neclara.

3. Ansamblul Pasmatex (str. Jiul) (foto 4)

Fabrica a fost infiintatd la 1 iunie 1919 sub denumirea de Industria de
Tricotaje. in 11 iunie 1948 firma isi schimba denumirea in 13 Decembrie,
vreme in care in fabrica lucrau un numar total de 48 de salariati la 22 de raz-
boaie de tesut panglici. Intre anii 1965-1970 au loc o serie de investitii care
s-au concretizat in achizitii de utilaje, precum si mutarea fabricii intr-un
nou spatiu de productie, cel din prezent. P4na in 1980, intreprinderea a

of goods both to the industrial units and from
them being possible by water.

The intensification of the industrial ac-
tivity along the Bega Canal led to the modi-
fication of the silhouette of the left and right
banks, as well as to the vertical highlighting,
through industrial chimneys and water tow-
ers, of the fairly uniform and flat townscape.
The regularisation also led to the emergence
of a larger number of bridges (rail and road)
and footbridges over the canal, as well as to
the intensification and improvement of traffic
between the northern and southern areas of
the town.

Therefore, the Bega acted, from the mo-
ment of its regularisation, as: the main “sew-
erage” of the town, the possibility of trans-
porting goods and raw materials, an energy
generator through the development of hydro-
electric plants, and the town’s main water

supply.

B Foto 1. Plan Uzina Hidroelectricd
M Photo 1. Plan of the Hydroelectric Plant
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B Foto 2. Uzina Hidroelectricd
B Photo 2. Hydroelectric Plant



Areas with different heritage characters
and values could be observed along the Bega
Canal starting with the beginning of the 20"
century: from areas with a rather introverted
heritage character (housing areas), to areas
dedicated to industry or social functions with
an impact at the level of the entire town (the
Orthodox Cathedral), park areas, etc. This
zoning can also be observed today.

The presence of water was always a
plus for the development of settlements,
Timigoara with its Timig Mic being no ex-
ception. Along with the canalisation of the
Timig Mic River and its conversion into the
Bega Canal, the force and qualities of the wa-
ter were further exploited, in a planned way.
Thus, Bega became the main element of the
town’s economic development (in the first
half of the 20" century), by attracting and ac-
commodating a very large and diverse num-
ber of industries.

The Bega Canal and the current
industrial character

B Nowadays, as expected, the perspective of
the Bega Canal has changed, becoming one
of the main recreational destinations for the
city’s inhabitants. The former industrial areas
are among the zones that have changed the
most. Travelling along the canal from east to
west (Figure 1 and Figure 2, which presents
the evolution of the lands that belong or have
belonged to the industry, from the 19" cen-
tury to the 21¢ century), the following areas
could be noted that still retain a certain in-
dustrial character:

1. Hydroelectric Plant (Bega Canal)

(Photos 1 and 2)

The plant or the turbines are a complex
open to the public. The construction was
completed in 1910. The architect is Ldszlé
SZEKELY. The hydroelectric plant building
in the Fabric District is a unique ensemble
in the landscape of industrial architecture
in Timigoara. It is made up of a raised main
body, similar to a tower, and a wing that
stretches above the water.

2. The 1 Iunie Factory (5 Penes

Curcanul Embankment) (Photo 3)

Currently, several smaller companies op-
erate on the factory premises, and the situa-
tion of the whole ensemble is unclear.

3. The Pasmatex Ensemble (Jiul Street)

(Photo 4)

The factory opened on June 1, 1919, un-
der the name of Knitting Industry. The com-
pany changed its name to 13 Decembrie on
June 11, 1948, when a total of 48 employees
worked on 22 ribbon looms. Between 1965
and 1970, a series of investments took place
that resulted in the acquisition of machinery,
as well as the relocation of the factory to a
new production space, the present one. Until
1980, the company received, during re-equip-
ping and the development of the production
capacities, modern machines that allowed
a significant increase of the production. In
1990 the company was transformed into a
joint stock company with the name of PAS-

“OVERVIEW  Transsylvania
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B Foto 3. Ansamblul 1 lunie
B Photo 3. The 1 lunie Ensemble

B Foto 4. Ansamblul Pasmatex si Paltim
B Photo 4. The Pasmatex and Paltim ensembles

primit in cadrul reutilarilor si dezvoltarii capacitatiilor de productie utilaje
moderne care au permis cresterea insemnata a productiei. In 1990, firma a
fost transformata in societate pe actiuni cu numele de Pasmatex, avand in
prezent 100% capital privat. (COSOVANU 2018)

4. Fabrica de Paldarii — Paltim (splaiul Nicolae Titulescu) (foto 5)

Fabrica de palarii din Timisoara a fost fondata in 1896, fiind prima intre-
prindere cu acest profil din sud-estul Europei. Din momentul in care fabrica
a inceput sa functioneze cu cei 80 de muncitori, acestia produceau zilnic 62
duzini de palarii de fetru, iar palarierii timisoreni erau renumiti.

5. Fabrica de Gheata (splaiul Nicolae Titulescu) (foto 6)

Fosta fabrica de gheata artificiala este abandonatd din punct de vedere
functional, dar se afla in proprietatea unei firme bucurestene. Viitorul aces-
teia este necunoscut.

6. Moara Prohaska (splaiul Nicolae Titulescu) (foto 7)

Pe malurile Begai, in Iosefin, s-au construit multe mori, dintre care una
se mai pastreaza gi astdzi. Pe vremuri era cea mai mare moard din orag, nu-
mita la inceput Elisabeta, apoi Bega. A fost construita in 1869, ciand a luat
fiinta Societatea Morilor cu Aburi din Banat, dar clddirea construita initial
era mai mica decéit cea care exista si in prezent. Din 1880 a devenit o filiala
a morilor ,Elisabeta” din Budapesta, pana in 1909, cdnd a fost cumparata de
celebra familie de industriasi timisoreni PROHASKA, in a carei proprietate
s-a aflat pana in 1926. Ei au fost cei care au extins cladirea, au supraetajat-o
si au construit magazii cu doua etaje. La inceputul secolului trecut, cei 25
de lucratori ai morii prelucrau zilnic 15 vagoane cu grane. Construita chiar
pe malul Begdi, moara avea debarcader propriu, cici transportul pe apa
era ieftin, iar pe canalul Bega-Tisa-Dunare marfa ajungea pana in Europa
Centrala.
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M Foto 5. Ansamblul Paltim
M Photo 5. The Paltim Ensemble

B Foto 6. Fabrica de Gheatd si Pasmatex
B Photo 6. The Ice Factory and Pasmatex

7. Castelul de Apa losefin (splaiul Nicolae Titulescu) (foto 8)

,Balustradele scarilor si galeriilor sa fie din fier forjat, elegant executate
si prevdzute cu ménere din lemn de esenta tare. Realizarea exterioara a tur-
nului sé fie simpla dar de bun gust. Efectul estetic s fie obtinut mai degraba
din alegerea artistica a proportiilor si prin soliditatea executiei, decit prin
excesul decorativ al sectiunilor.”?

8. Fabrica de Tigarete (splaiul Nicolae Titulescu)

In anul 1848 si-a inceput activitatea sub forma de intreprindere particu-
lara Moara de Tutun, concesionata gi pusa in functiune in fosta magazie de
cereale a vamii oragului Timigoara, situata pe malul drept al canalului Bega,
in cartierul Iosefin. Scopul acesteia era fabricarea tutunului pentru prizat, a
tutunului pentru pipa si confectionarea tigarilor din foi de tutun. Suprafata
ocupatd de manufactura la infiintare a fost de 530 m2.

26.380 m2 este suprafata pe care fabrica a ajuns sa o ocupe in anul 1914,
dupa politica de achizitionare a cladirilor aflate pe parcelele invecinate,
politicd urmarita intre anii 1850-1914, care a dus la ddrAmarea a 40 de case
situate intre splaiul Begai, astazi denumit splaiul Titulescu, colt cu strada
Pop de Basesti si fosta stradd Bolintineanu, astazi inchisa de intreprinderea

2 Extras contract de executie Castel de apa losefin (VLAICU & HATEGAN 2012, 45-46).
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MATEX, now having 100% private capital.
(COSOVANU 2018)

4. The Hat Factory — Paltim (Nicolae

Titulescu Embankment) (Photo 5)

The Timigoara hat factory was founded
in 1896, being the first company with this
profile in Southeastern Europe. From the
moment the factory started operating with
its 80 workers, it produced 62 dozen felt hats
daily, and the hat makers in Timigoara were
famous.

5. The Ice Factory (Nicolae Titulescu

Embankment) (Photo 6)

The former artificial ice factory is aban-
doned, from a functional point of view, but it
is owned by a Bucharest company. Its future
is unknown.

6. The Prohaska Mill (Nicolae

Titulescu Embankment) (Photo 7)

Many mills were built on the banks
of the Bega, in the Iosefin Quarter, one of
which is still preserved today. First called
Elisabeta, then Bega, it was at one time
the largest mill in the town. It was built in
1869, when the Steam Mills’ Society of Ba-
nat was founded, but the original building
was smaller than the one that exists today.
In 1880 it became a branch of the Elisabeta
mills in Budapest, until 1909, when it was
bought by the famous PROHASKA fam-
ily of industrialists from Timigoara, who
owned it until 1926. They were the ones
who expanded the building, added an extra
floor, and also built two-storey warehous-
es. At the beginning of the last century, the
25 mill workers processed 15 wagonfuls of
grain daily. Built right on the Bega banks,
the mill had its own pier, as the water trans-
port was cheap, and the goods reached Cen-
tral Europe through the Bega-Tisa-Danube
Canal.

7. The Iosefin Water Tower (Nicolae

Titulescu Embankment) (Photo 8)

“The stair and gallery railings should be
made of wrought iron, elegant, and provided
with hardwood handles. The exterior of the
tower should be simple, but tasteful. The
aesthetic effect is to be obtained rather from
the artistic choice of the proportions and by
the solidity of the implementation, than by
the decorative excess of the sections.”

8. The Cigarette Factory (Nicolae

Titulescu Embankment)

In 1848 it started its activity as the Tobac-
co Mill private enterprise, leased and put into
service in the former cereal warehouse of the
Timigoara customs, located on the right bank
of the Bega Canal, in the Iosefin Quarter. Its
purpose was the manufacture of snuff tobac-
co, of pipe tobacco, and the manufacture of
cigarettes from tobacco leaves. The surface
occupied by the manufacture at the begin-
ning was of 530 m?.

The area that the factory came to occupy
in 1914 was of 26,380 m?, following the ac-

3 Excerpt from the implementation contract of
the Iosefin Water Tower (VLAICU & HATEGAN
2012, 45-46).



quisition of the buildings on the neighbour-
ing plots, a policy pursued between 1850 and
1914, which led to the demolition of 40 hous-
es placed between the Bega’s embankment,
now Nicolae Titulescu Embankment, at the
corner with Pop de Basesti Street and the for-
mer Bolintineanu Street, now closed by the
Elba enterprise. On these lands acquired over
time, constructions necessary for the activity
of the manufacture were built for manufac-
turing workshops, warehouses for storing
raw fermented tobacco, warehouses for ma-
terials, etc. (GAITA & KISS 2018)

9. The Match Factory (Sofocle

Embankment)

“The oldest match factory in Transyl-
vania and Banat operated in Timisoara. Es-
tablished in 1883, it operated until 1963.
Then the machines were transferred to the
factory in Brdila, where a new modernised
matchmaking factory was set up. Today, in
Timigoara, only the factory chimney remains,
which has the word ‘Gyufagydr’ inscribed on
it, which translates to ‘match factory’.”

10. Solventul (Nicolae Titulescu

Embankment) (Photo 9)

The first refinery and alcohol factory
(Solventul) was established in 1869 to man-
ufacture alcohol from cereals. The capital
was deposited by several wealthy families
from Timigoara, along with bankers and in-
dustrialists from Budapest. After 1919 it was
controlled by the Bank of Timigoara, which
increased its share capital. It built its own
electrical plant and bought the first tank cars
for the transport of the alcohol. In 1945 it took

M Foto 8. Castelul de Apd losefin
M Photo 8. The losefin Water Tower
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B Foto 7. Moara Prohaska
B Photo 7. The Prohaska Mill

Elba. Pe aceste terenuri procurate de-a lungul timpului s-au ridicat con-
structii necesare activitatii manufacturii, in care s-au amenajat ateliere de
fabricatie, depozite pentru inmagazinarea tutunurilor brute fermentate, ma-
gazii pentru materiale, etc. (GAITA & KISS 2018)

9. Fabrica de Chibrituri (splaiul Sofocle)

,»,Cea mai veche fabrica de chibrituri din Ardeal si din Banat a functionat
la Timigoara. infiintata in anul 1883, a functionat pana in anul 1963. Apoi,
au transferat utilajele la fabrica de la Braila, aici luand fiinta o noua fabrica
de chibrituri modernizata. Astazi, la Timigsoara a rdamas doar cosul fabricii,
care are inscriptionat cuvantul «Gyufagyar», ceea ce in limba roména se
traduce prin «fabrica de chibrituri».”

10. Solventul (splaiul Nicolae Titulescu) (foto 9)

Prima fabrica de rafinarie si spirt (Solventul) a fost infiintatd in anul
1869, pentru producerea spirtului din cereale. Capitalul a fost depus de
cateva familii bogate din Timigoara si bancheri gi industriasi din Budapesta.
Din 1919 este controlatd de Banca Timigoara, care i-a majorat capitalul so-
cial. Si-a construit o uzina electrica proprie si a cumparat primele vagoane
cisterna pentru transportul spirtului. in 1945 a luat denumirea de Intreprin-
derea Chimica Solventul, iar din 1950 incepea fabricarea de plastifianti.

Pasmatex isi pastreaza in mare proportie compozitia sitului, Fabrica de
Palarii — Paltim pastreaza un minim de cladiri industriale istorice i acestea
cu modificari, iar Solventul a fost daramat in proportie de 95% etc. Obiecti-
vul cel mai bine conservat este cu siguranta castelul de apa — ce este deschis
uneori spre vizitare publicului larg.?

Totodata necesita a fi amintite situri cu functiune anterioara industriala,
ce in prezent acomodeaza noi dezvoltari imobiliare, ce au pastrat foarte
putin sau nimic, din pacate, din caracterul initial al sitului (situl Electro-
motor, fosta ILSA etc.). intrebarile raman aceleasi: era necesar si pastram?
Ce anume pastram?

In ce masuri se procedeaza corect raportat la cladirile cu caracter indus-
trial este o intrebare deschisa, la care fiecare proprietar, dezvoltator imobi-
liar, administratie publica, arhitect sau specialist in patrimoniu ar trebui sa
isi raspunda. Consider necesar a fi mentionate citeva elemente de ghidaj,
de orientare pentru formularea raspunsului: valoarea arhitecturalad si de
memorie a locului, posibilitatea de reutilizare si costurile (uneori fiind mai
avantajoasd gi mai sustenabila reutilizarea, in comparatie cu demolarea si
constructia noua).

3 Prin intermediul proiectului Tur de arhitectura, castelul de apa din Iosefin a fost deschis
si vizitat (Proiect Tur de...).
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B Foto 9. Combinatul Petrochimic Solventul
B Photo 9. Solventul Petrochemical Combine

Concluzie

W In prezent, atat Bega cat si Timisoara isi pierd caracterul industrial, pentru
a face loc noilor dezvoltari imobiliare ce doresc sa speculeze apropierea de
apa sau pozitia centrald in oras. Compardnd imagini istorice ale canalului
Bega se observa cum punctarea pe verticald prin coguri de fum, turnuri de
apa sau pe orizontald — fatadele lungi ale fabricilor, dispare in fiecare an.
Inchei cu o dorinta simpla, dar in acelasi timp dificil de indeplinit, con-
form céareia canalul Bega si Timigoara sa nu isi piarda complet caracterul
industrial si mentin speranta ca vor fi luate in considerare din ce in ce mai
mult elementele caracteristice acestei tipologii patrimoniale. Acestea au po-
tential de a da caracter si personalitate unei noi dezvoltari, practica ce este
des intalnita in exteriorul tarii noastre.* Distrugerea lor ar putea fi asimilata
cu distrugerea coerentei tesutului urban, prin eliminarea elementelor de-
clangatoare gi generatoare ale anumitor dezvoltari urbano-istorice.
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4 Fabrica de ciocolatda Menier (Noisiel) — sediu Nestlé, La Piscine de Roubaix, Cité inter-
nationale de la dentelle et de la mode de Calais etc.
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the name of Solventul Chemical Company,
and from 1950 it began the manufacture of
plasticisers.

Pasmatex largely preserves the composi-
tion of its site, the Hat Factory — Paltim pre-
serves a minimum of historical industrial
buildings, and even these with modifications,
and the Solventul has been demolished in a
proportion of 95%, etc. The most well-pre-
served objective is definitely the water tower,
which is sometimes open to the public.*

At the same time, those sites that pre-
viously had industrial functions, but which
currently accommodate new real estate de-
velopments, should also be mentioned. Un-
fortunately, these have preserved very little or
nothing from the initial character of the sites
(the Electromotor site, the former ILSA site,
etc.). The questions remain the same: was it
necessary to preserve them? What exactly do
we preserve?

To what degree are the correct actions
taken regarding industrial buildings is an
open question, to which each owner, real
estate developer, public administration, ar-
chitect, or heritage specialist should answer
to themselves. We consider it necessary to
mention a few elements of guidance for for-
mulating the answer: the architectural and
memorial value of the site, the possibility of
reuse and the costs (sometimes being more
advantageous and sustainable, as compared
to demolition and new construction).

Conclusion

B At present, both the Bega and Timigoara
are losing their industrial character, to make
way for the new real estate developments
that want to speculate the closeness to the
water or the central placement within the
city. When comparing with historical imag-
es of the Bega Canal, one is able to observe
the manner in which the mentioned vertical
highlighting, through the chimneys and the
water towers, as well as the horizontal one,
through the elongated elevations of the facto-
ries, disappears every year.

We conclude with a simple wish, which
is at the same time difficult to fulfil, accord-
ing to which the Bega Canal and Timisoara
would not lose their industrial character
completely, and we maintain the hope that
the characteristic elements of this heritage
type will be taken into account more and
more. They have the potential to impart char-
acter and personality to a new development,
a practice that is common outside our coun-
try.® Their destruction could be assimilated
with the destruction of urban fabric coher-
ence, by eliminating the elements that trigger
or generate elements of certain urban-histori-
cal developments.

4 Through the project Architecture Tour, the
water tower in Iosefin was opened and visited
(Proiect Tur de...).

5 The Menier (Noisiel) Chocolate Factory -
Nestlé headquarters, La Piscine de Roubaix,
Cité internationale de la dentelle et de la mode
de Calais, etc.



The Quality of Interventions:
Rehabilitating Exceptionally
High Value Historic Roof
Structures of Baroque
Character Relying on

EU Funding and Private
Financial Investors

B Abstract: Historic roof structures, although
according to those dedicated to these historic
load-bearing structures they are practically
three-dimensional books displaying the level
of technical knowledge and technology of the
periods they had been constructed in, are the
“abandoned children” of the built heritage
conservation guild.

This article - by presenting four distinct case
studies — intends to emphasise the following: (1)
the quality/values of the roof structure historic
structural sub-unit (of Baroque character); by
analysing (2) the state of conservation/structural
quality of roof structures from the viewpoint of
current performance requirements.

The use of digital tools, the evolution of
various calculation programmes, the wide
scale of possible research on the one hand
and the need for permanently enhanced (cost/
time) efficiency of design/implementation on
the conservation market on the other hand,
require the identification (3) of background
studies and of the level of detail in interven-
tions in the design phase, in order to provide
optimum conditions for carrying out quality
Iinterventions.

Chapter (4) discusses the specific fea-
tures of the four analysed roof structures and
the planned interventions adapted to these
unique conditions. Chapter (5) highlights com-
mon and unique elements in the implemen-
tation of intervention works. The Conclusions
(6) are univocally valid for all types of historic
roof structures, whether they belong to listed
buildings or not.

The four case studies of historic roof struc-
tures of Baroque character refer to:

(1) the Calvinist Church on Kogalniceanu

Street, Cluj-Napoca;
(I) the St. Michael’s Roman Catholic
Church, Cluj-Napoca;
(Ill) the Badeni Unitarian Church, Cluj
County, and
(IV) the Roman Catholic Bishopric Palace in
Oradea.

1 Engineer, PhD, manager at the IROD M Ltd.,
specialist in historic building conservation,
certified specialist, Cluj-Napoca, Romania.
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Calitatea interventiilor:
reabilitarea unor sarpante istorice
Cu caracter baroc de valoare
exceptionala, utilizand fonduri UE
si finantari din surse private

B Rezumat: Sarpantele istorice — degi in interpretarea celor dedicati
acestor structuri portante istorice, sunt practic carti tridimensionale ale
nivelului de cunosgtinte tehnice si tehnologiei epocilor in care au fost rea-
lizate — sunt ,,copiii abandonati” ai breslei protectiei patrimoniului con-
struit.

Articolul de fatd — prin prisma a patru studii de caz — doreste sa atragd
atentia asupra: (1) calitatii/valorii subansamblului structural istoric sar-
panta (cu caracter baroc); analizdnd (2) starea de conservare/calitatea
structurala a sarpantelor si din punctul de vedere al cerintelor actuale
de performanta.

Utilizarea instrumentelor digitale, perfectionarea programelor de cal-
cul, diversificarea spectrului de cercetari posibile, pe de-o parte, si cerinta
de permanenta eficientizare (cost/timp) a proiectdrii/executiei, impuse de
piata restaurarilor, pe de alta parte, determind necesitatea identificarii
(3) studiilor de fundamentare gi a nivelului de detaliere a interventiilor in
cadrul fazei de proiectare, cu scopul asigurarii conditiilor optime pentru
posibilitatea executarii interventiilor de calitate.

Capitolul (4) trece in revista caracteristicile specifice ale celor patru
sarpante analizate, precum si interventiile proiectate/adaptate la aceste
conditii unicat. Capitolul (5) puncteaza elementele comune §i unice in
executarea lucrarilor de interventii. Concluziile (6) sunt univoc valabile
la toate sarpantele istorice indiferent de tipul lor sau de faptul ca apartin
unor cladiri listate ca monument sau nu.

Cele patru studii de caz ale sarpantelor istorice cu caracter baroc sunt
aferente:

(I) Bisericii Reformate de pe strada Kogdlniceanu, Cluj-Napoca;

(1) Bisericii Romano-catolice Sf. Mihail, Cluj-Napoca;

(I1I) Bisericii Unitariene din Badeni, judetul Cluj si

(IV) Palatului Episcopal Romano-catolic din Oradea.

B Cuvinte cheie: sarpante istorice, sarpante istorice cu caracter baroc,
structuri portante istorice, calcul static, verificare, dimensionare, starea
tehnica, interventii structurale, restaurare, reabilitare

1 Inginer, dr., director al SC IROD M SRL, specialist in reabilitarea structurilor portante
istorice, specialist atestat MCC, Cluj-Napoca, Romania.
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Introducere. Calitatea/valorile subansamblului
structural istoric sarpanta (cu caracter baroc)

B Cerinta restaurdrii, reabilitdrii unor cladiri, structuri, elemente decora-
tive istorice este determinata de intelegerea — in general de citre societate,
dar mai hotaritor de breasla restauratorilor, fie ea compusa din peste 15
specialitati — valorilor intrinseci istorice, estetice, morale, structurale, dar
si a celor de piata (imobiliara) ale obiectivului in discutie.

In tarile vestice ale Europei (Anglia, Franta, Belgia, Germania, Austria?)
sarpantele istorice prezintd deja de peste un secol obiectul cercetarilor
stiintifice ale istoricilor de arta, existand programe nationale pentru ela-
borarea studiilor dendrocronologice pentru aceste structuri. in ultimele
decenii, dupa aparitia Cartelor ICOMOS ocupandu-se de structurile din
lemn (ICOMOS 1999; 2017), respectiv analiza structurilor portante isto-
rice (ICOMOS 2003; ISCARSAH 2005), s-au inmultit cercetarile, articole-
le, studiile, tezele de doctorat in domeniul ingineriei structurilor, care se
ocupa de aceste subansambluri structurale, in primul rind in strainatate,
dar si la noi, multumita scolii doctorale conduse de prof. dr. ing. SZABO
Balint.

In tara noastra, predarea sarpantelor (structurilor) istorice lipseste cu
desdvarsire din curricula/programele analitice ale facultatilor de con-
structii, ele sunt prezentate doar in cadrul cursului optional al Facultatii
de Arhitectura din cadrul Universitatii Tehnice din Cluj Napoca. Dupa
cunostintele noastre, pregatirea de baza a facultatilor de istorie (arheolo-
gie, istoria artei) similar nu asigura cursuri care le-ar prezenta studentilor
aceste componente (structurale) ale clddirilor istorice.?

Astfel, cunoagterea/identificarea valorilor gsarpantelor istorice prin
cercetare cade pe un teren al nimanui — problema deja incepe cu lipsa
specializarii in relevarea garpantelor, atat ca tehnica sau nivel de detali-
ere, cat si ca mod de reprezentare.* Aceasta sarcina poate sa cada in res-
ponsabilitatea arhitectilor sau inginerilor, cerinta de detaliere insa trebuie
sd se formuleze din partea echipei de ingineri proiectanti (expert tehnic)
specializati in reabilitarea structurilor istorice portante. Studiul dendro-
cronologic,® de biologia constructiei, calculul static, evaluarea calitativa si
cantitativd a comportamentului structural, diagnoza si terapeutica (adica
expertiza tehnicd) a sarpantei au la baza releveul arhitecturalo-structural
si releveul degradarilor.

2 Un studiu la care des am facut referiri este articolul lui Philip CASTON, cu titlul (in
traducere) Topografia sarpantelor din lemn din Steiermark — Un proiect de relevare a
sarpantelor istorice din valea Mur-Miirz (1998).

3 In cadrul Universitatii 1 Decembrie 1918 din Alba Iulia, Facultatea de Istorie si Filolo-
gie, Departamentul de Istorie, Arheologie si Muzeologie existd cursul de master: Cerce-
tarea, conservarea i valorificarea patrimoniului istoric, autorul prezentei la disciplina:
Restaurarea si conservarea componentelor structurale si decorative din lemn ale monu-
mentelor alocd 2-4 ore pentru prezentarea tipurilor de sarpante istorice (in primul rind
a celor din Transilvania).

4 Standardele de reprezentare sunt invechite atat din punctul de vedere al tehnicii (au
fost concepute pentru desenul tehnic manual/tragere in tug), cat si conceptual, consi-
derdnd ca structurile din lemn sunt rar intalnite (sectiune de element marcat cu mi-
marea inelelor anuale), iar reprezentarea se face printr-o vedere de sus a capriorilor
(si eventual un nivel aga numit ,talpi”), care nu asigurd informatii suficiente despre
sistemele de rigidizare (transversale si longitudinale), cazul sarpantelor istorice.

5 Laboratorul dendrocronologic din Miercurea Giuc al sotilor dr. arheol. Istvan BOTAR si
arheol. Boglarka TOTH, pe langi cercetirile orientate pe obiect (de multe ori comandate
de proiectantul general gi/sau structuri portante), are deja studii coerente pe teritorii
geografic bine definite, de exemplu: Cercetarea garpantelor si structurilor istorice de
lemn ale bisericilor din scaunul Sepsi (jud. Covasna, Roménia), deocamdatd nepubli-
catd — manuscris in limba maghiara. Abordarea este foarte similara cu exemplele cunos-
cute din Europa de Vest gi completeaza eficient cercetarile (din pacate majoritar iarasi
orientate doar pe obiect) inginerilor (cu exceptia tezelor din domeniu, amintite).
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B Keywords: historic roof structures, historic
roof structures of Baroque character, historic
load-bearing structures, static calculations,
verification, sizing, technical condition,
structural intervention, conservation, reha-
bilitation

Introduction. The quality/values
of the roof structure historic
structural sub-unit

(of Baroque character)

B The need to conserve and rehabilitate
certain historical buildings, structures, dec-
orative elements is determined by the un-
derstanding — generally by society, but more
decisively by the guild of conservation spe-
cialists, comprising over 15 professions — of
the inherent historical, aesthetic, moral,
structural, but also market value of the build-
ing in question.

In Western European countries (England,
France, Belgium, Germany, Austria?) histor-
ic roof structures have for the last hundred
years been extensively researched by art his-
torians, supported by national programmes
to elaborate dendrochronological studies for
such structures. During the last decades, after
the publication of the ICOMOS Charters on
wooden structures (ICOMOS 1999; 2017), and
of the analysis of historic load-bearing struc-
tures (ICOMOS 2003; ISCARSAH 2005), there
has been a rise in the number of researches,
articles, studies, PhD theses in structural engi-
neering, focused on these structural sub-units,
especially abroad, but also in Romania, owing
to the PhD programme headed by Professor
engineer Balint SZABO.

In Romania, historic roof structures are
not included at all in the analytical curricula/
programmes of civil engineering university
departments, they are only accessible as an
optional course of the Faculty of Architecture
at the Technical University in Cluj-Napoca.
As far as we know, there are no courses on
these structural components of historical
buildings included in the curricula of history
departments (archaeology, art history) either.®

Thus, the knowledge/identifying of val-
ues through the research of historic roof
structures is a no man’s land — and the issue
stems from the lack of expertise in surveying
roof structures, both as a technique or level

2 A study frequently referred to here is the
article of Philip CASTON, with the title (in
translation) The Topography of Wooden Roof
Structures in Steiermark — An Architectural
Survey of Historic Roof Structures in the Mur-
Miirz Valley (1998).

3 At the 1 Decembrie 1918 University in Alba
Tulia, the Faculty of History and Philology, De-
partment of History, Archaeology, and Museol-
ogy, there is an MA course: The research, con-
servation and capitalization of the historical
heritage, the author of this paper, teaching the
course The conservation and preservation of
structural and decorative wooden components
of historic buildings, consecrates 2-4 hours for
the presentation of various types of historic
roof structures (in Transylvania, first of all).



of detail and as a mode of representation.*
This task may fall under the competence of
architects or engineers, nevertheless, the re-
quired level of detail needs to be established
by the team of engineers involved in design
(technical experts), specialised in the reha-
bilitation of historic load-bearing structures.
The dendrochronology® and building biology
studies, the static calculations, the qualitative
and quantitative evaluation of structural be-
haviour, roof structure diagnostics and ther-
apeutics (meaning technical assessment) are
all based on the architectural and structural
survey, as well as that of the degradations.

4 The standards of representation are dated,
both in what concerns technique (having
been designed for manual technical draw-
ing/in ink), but also in concept, based on the
supposition that wooden structures are rare-
ly encountered (element sections marked by
imitating annual rings), while representation
is carried out through a high perspective of
the common rafters (eventually a level called
“base”), not providing a sufficient amount of
information on the bracing systems (transver-
sal and longitudinal), which is the case of his-
toric roof structures.

5 The dendrochronology laboratory in Miercurea
Ciuc of archaeologists Istvén BOTAR and Bo-
glérka TOTH, beside object-oriented research-
es (frequently commissioned by the general
designer and/or by the load-bearing structures’
engineering team), has several coherent studies
in well-defined geographical areas such as: The
Research of Wooden Roof Structures and Histor-
ic Structures of Churches in Sepsi Seat (Covas-
na Co., Romania), unpublished so far — a Hun-
garian manuscript. The approach is very much
like the one adopted in Western Europe, and it
completes the research (sadly enough, mostly
focused on certain objects) of the engineers (ex-
cept for the mentioned theses in the field).

M Tabel 1. Date generale privind cele patru studii de caz
B Table 1. General data on the four case studies
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Actorii generali ai domeniului constructiilor pentru definirea calitatii
unei cladiri/structuri folosesc notiuni bazate pe de-o parte pe legislatia teh-
nicd si generald — de exemplu nivelul de siguranta, satisfacerea exigentelor
de performanta de rezistenta si stabilitate, sau cele guvernate de legile pietei
imobiliare — valoarea de piata a imobilului. In capitolul urmator vom vedea
ca si din aceste puncte de vedere sarpantele analizate prezinta calitéti/valori
semnificative, dar breasla restauratorilor patrimoniului construit foloseste
definitii mult mai nuantate pentru determinarea calitatii/valorilor.

Aceste valori sunt, dupa cum urmeaza: (i) valoarea istorica — varsta
acestor garpante (determinata gi prin studiu dendrocronologic, cu excep-
tia III) se incadreaza intre 210 si 250 de ani, i astfel ne ofera informatii au-
tentice prin conceptul structural istoric, tehnologia de executie, detaliile
de imbinare, ilustrfind modul de gindire si tehnica maistrilor de peste 200
de ani — adica aceste structuri practic sunt carti tridimensionale ale mes-
tegugurilor, civilizatiei epocii in discutie; (ii) sunt structuri serioase — desi
sunt realizate pe baza cunostintelor acumulate empiric si nu prin calcule
moderne, ingineresti — au deschideri cuprinse intre 10,50 m si 18,32 m
(fara reazem intermediar) si chiar 26,35 m (II), avand reazeme in dreptul
sirului de arcade dintre nava principala si cele laterale.

Tabelul 1 sintetizeaza datele generale despre sarpantele analizate, iar
cele tehnice sunt redate in tabelul 2.

Calitatea conceptului structural — testat prin laboratorul de cercetare
al istoriei, se poate defini atat in cadrul acestui capitol, cat gi din punctul
de vedere al cerintelor contemporane de performanta (capitol 2), similar
calitatii materialului lemnos pus in opera, net superioara caracteristicilor
lemnului de pe piata de desfacere din prezent.

Subscrierea sarpantelor istorice cu caracter baroc unor reguli de alca-
tuire demne pentru cercetare stiintificd se demonstreaza si prin faptul ca
sarpantele complexe (I, IV) pot fi incluse in tipologia sarpantelor istorice
cu caracter baroc, elaborata in cadrul tezei de doctorat a autorului — care
s-a dovedit destul de flexibila pentru includerea unor solutii atipice.

Nr. / | Denumirea obiectivului | Cod LMI / Finantare / Executie / | Starea tehnica / | Concept Expert Echipa de

No. |/Name of the building |Code NLHM / |Funding Execution | State of decay structural tehnic / proiectare /

An construire / Original Structural | Structural design
/ Construction structural expert team
date concept

I Biserica reformata CJ-II- ADR Nord- 2014- Stare grava cor/ | corect prof. dr. ing. SANDOR
de pe strada m-A-07380 Vest, POR5.1. |2015 mediocra nava | conceput ing. Petru |Boréka |
Kogalniceanu, Cluj-N 1799-1800 2007-2013 Choir severe / proper RUS ing. ANDRE
Calvinist Church (SD) - 1800- decay / Nave concept Annamaria
(Woolf's) street, Cluj / 1801 SI/AHS common decay (2008-2015)
Klausenburg / Kolozsvar

I Biserica romano- CJ-1I- ADR Nord- 2018- Stare generala | Concept prof. dr. ing. HARI J6zsef,
catolica Sf. Mihail, m-A-07469 Vest, POR5.1. | (2021) mediocra lipsa | original ing. Petru |ing. SANDOR
Cluj-N 1771/72- 2014-2020 interventii / imbunatatit |RUS/ prof. | Boréka
Roman-catholic St. 1773/74 (SD) Common decay |in anii 1830 |dr. ing. A.

Michael Church, Cluj/ state though lack |/ original Cimpeanu
Klausenburg / Kolozsvér of intervention | concept MCC
updated in
the 1830s

III |Biserica unitariana din |CJ-II- AFIR Nord- 2018- Stare extrem de | corect prof. ing. BOHONYI
Badeni, judetul Cluj m-B-07521 Vest, PNDR (2020) grava, interventii | conceput dr. ing. Boglarka |
Unitarian Church 7.6. 2014-2020 ulterioare / proper Augustin | ing. BORDAS
Badeni / Bagyon, Cluj 1809 SI/AHS barbare / concept POPA, Bogléarka
County extremely ing. (2008-2015),

critical state, BENKE ing. ZOLTAN
later barbaric Istvan Erzsébet (2016-
interventions 2018)

IV | Palatul episcopal BH-II- Fonduri proprii | 2017- Stare degradata | conceptie ing. ing. HARI Jézsef,
romano-Catolic m-A-01042 si Statul (2020) interventii structurala | BENKE ing. SANDOR
Oradea, judetul Bihor Maghiar / Own ulterioare initiala Istvan Boréka, ing.
Roman-catholic 1768/69 (A) resources and barbare / deficitara / BOHONYI
Bishop's Palace Oradea / |- 1772/73 (I) |Hungarian critical state, erroneous Bogléarka
Grofvardei / Nagyvarad, |- (SD) 1762- | State later barbaric original dar practic
Bihor County 1776 SI/AHS interventions concept }nﬁeaga echipa/

ull team
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B Tabel 2. Caracteristicile tehnice ale sarpantelor analizate
W Table 2. Technical data on the analysed roof structures

| ] n v
e et U,
Caracteristica | Characteristic
UNIT Navi Cor Navi Cor Zone Adl
one A-
Nave Choir Nave Chair
Deschidere | Span [m] 16.60 10.82 26.35 10,57 10.50 134571544 /1832
Tnallima I Height [m] 13.00 10.00 17.80 12,68 6.60 ~B8.25/9.98-zona G
Unghi de inclinare ! Tilt angle [* | 56° (56.3%) | 60" (60.3%) 51° B4° 47.5° 40° < 60° 1 77° -Zona G
Raport de inclinare | Slope [-] ~312 ~7i4 ~5i4 ~21 ~12M 516 + 7i4
Volum material lemnos in structurd
- [me] 13437 44400 41.38 G70.80
Volume of timber used
Consum material pe metru patrat s 3
, [m7m®) 0.16 0.26 0.14 0.18
Timber usage per square metre
Volum material lemnos propus spre
schimbare | rigidizare suplimentara
720 59,00
Total velume of replacement and [mel ) A
reinforcement timber
Procent degradare
i . % 24.1% 13.3% 29.7% 30.2%
Degradation precentage

Starea de conservare/calitatea structurala a
sarpantelor din punctul de vedere al cerintelor
actuale de performanta

B Starea tehnica a sarpantelor istorice este precarad datorita lipsei inter-
ventiilor de mare anvergura — compatibila cu conceptul lor structural — si
lipsei de intretinere din ultimii 50-70 de ani. Multe sarpante nu au fost su-
puse practic niciodata in perioada lor de existenta unor reabilitari profun-
de. Sarpantele sunt vulnerabile la lipsa intretinerii, fiind astfel expuse ata-
cului biologic, datorita infiltratiilor de apa. Riscul incendiilor creste odata
cu lipsa/nefunctionalitatea sistemului de paratrasnet, dar si cu existenta
sistemelor de alimentare cu energie electrica invechite gi/sau improvizate.

Incarcarea crescanda din vant (turle, coifuri, biserici de lemn grav ava-
riate de vijeliile din august/septembrie 2016/2017) atrage atentia asupra
necesitatii verificarii prin calcul a acestor subansambluri structurale isto-
rice (nu este suficientd abordarea: ,a stat 250 de ani, va mai sta in conti-
nuare”®), dar trebuie avutd in vedere corelarea rezultatelor calculului cu
starea reala din teren a subansamblului structural analizat.

In cazul a doua sarpante din cele analizate (I, II) problema de baza era
lipsa interventiei profunde/a intretinerii eficiente, dar in celelalte doua
cazuri (III, IV) problemele (pre-existente interventiilor incorecte) au fost
dramatic agravate prin interventiile gandite ingineresc, dar esuate datorita
neintelegerii modului de lucru al structurii originale (IV), respectiv barba-
rice, negandite, cu caracter de provizorat (III).

Calitatea aparenta de conservare difera de foarte multe ori esential fata
de calitatea structurala rezultata in urma unei analize — inclusiv numerice
— a structurii.

Analizand situatia ideala — adica ferme cu toate nodurile functionale,
fara elemente/noduri incapabile la transmiterea eforturilor, cu elementele

6 Aspectele utilizabilitatii standardelor si fiabilitatii rezultatelor calculelor s-au prezentat
deja de autor (MAKAY et al. 2015).
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In order to define the quality of a build-
ing/structure, the general actors of the con-
structions” domain employ notions based on
the one hand on technical and general regula-
tions, for instance required safety level, dura-
bility- and stability-related standards of per-
formance, or on the other, on the laws of the
market and the market value of the building
in question. The next chapter will reveal how
the analysed roof structures are significantly
valuable/of quality from these viewpoints as
well. Nevertheless, the guild of built heritage
conservation specialists employs much more
nuanced definitions in order to determine
quality/value.

These values are the following: (i) histor-
ical value — the age of these roof structures
(established through dendrochronological
studies, except for III) is between 210 and
250 years, transmitting authentic information
through the historical structural concept, the
implementation technology, the details of
joining, and also illustrating the way of think-
ing and technique of craftsmen from two
hundred years ago, i.e. these structures are
practically three-dimensional books on the
crafts and civilisation of the discussed era;
(i) they are consistent structures — although
constructed based on empirical knowledge
and not on modern, engineering methods of
calculation —, their span is between 10.50 m
and 18.32 m (with no intermediary supports),
and even 26.35 m (II), with supports placed
along the lines of arcades dividing the central
nave from the aisles.

Table 1 presents general data on the ana-
lysed roof structures, while Table 2 comprises
technical data.

The quality of the structural concept,
tested in the research lab of history, can be
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B Foto 1a. Sarpanta (I) Bisericii Reformate de pe strada Kogdlniceanu, Cluj-Napoca, inainte de interventie
B Photo 1a. Roof structure (I) of the Calvinist Church in the Kogdlniceanu Street, Cluj-Napoca, before the intervention

defined within this chapter also from the
viewpoint of current performance require-
ments (Chapter 2), and the same goes for
the quality of the timber used, which is high
above the quality of the timber on the market
today.

The subordination of Baroque historic
roof structures to a series of structural rules
worthy of thorough research is evident, as
complex roof structures (I, IV) can be in-
cluded in the typology of historic roof struc-
tures of Baroque character developed in the
PhD thesis of the author — a typology flexible
enough to include atypical solutions.

The state of conservation/
structural quality of roof
structures from the viewpoint
of current performance
requirements

B Historical roof structures are in a precar-
ious technical condition owing to a lack of
large-scale interventions — compatible with
their structural concept — and to the lack of
maintenance during the last 50-70 years.
Many roof structures have practically never
been thoroughly rehabilitated (renovated).
Roof structures are vulnerable to the lack of
maintenance, they are thus exposed to bio-
logical attack, an outcome of infiltrated wa-

originale fara interventii — a structurilor in forma lor nealteratd, se pot
formula urmatoarele concluzii:

1. Sarpanta Bisericii Reformate de pe strada Kogdlniceanu s-a executat
pe un concept structural global corect, problemele structurale au fost locale
(zona de intersectie dintre sarpantele navei si corului), degradarile biolo-
gice au afectat un numar limitat de noduri/elemente (intersectie/latura de
vest, langa calcan, inchiderea poligonala, respectiv infiltratiile la lucarne).

2. Sarpanta navei Bisericii Romano-catolice Sf. Mihail s-a analizat atat
in varianta originald din 1772-73 — care, la incarcarile din standardele

B Foto 1b. Sarpanta (ll) Bisericii Romano-catolice Sf. Mihail Cluj-Napoca, inainte de interventie
B Photo 1b. Roof structure (ll) of St. Michael’s Roman-Catholic Church, Cluj-Napoca, before the intervention
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B Foto 1c. Sarpanta (lll) Bisericii Unitariene din Badeni, jud. Cluj, inainte de interventie
B Photo 1c. Roof structure (1ll) of the Unitarian Church in Badeni, Cluj Co., before the intervention

actuale s-a dovedit insuficienta (deformatii prea mari/elemente suprasoli-
citate), fapt demonstrat si de laboratorul istoriei prin interventia din anii
1830-31. S-a analizat si aceasta varianta, care s-a demonstrat a fi majoritar
corect conceputa si la actiunile actuale, zonele deficitare au fost cele de
intersectie si inchiderea de vest, respectiv partea superioara a perechilor

B Foto 1d. Sarpanta (IV) Palatului Episcopal Romano-catolic Oradea, jud. Bihor, inainte de interventie
B Photo 1d. Roof structure (IV) of the Roman-Catholic Bishopric Palace in Oradea, Bihor Co., before
the intervention
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ter. The risk of fire increases with the lack/
dysfunctionality of the lightning protection
system and with the existence of dated or im-
provised electric power systems.

The heightened wind load (towers,
helms, wooden churches severely damaged
by thunderstorms in August/September
2016/2017) calls attention upon the need
to recalculate the strength of these historic
structural sub-units (the approach: “it lasted
for 250 years, it will last for some more”® will
not do), but the results of the calculations
need to be correlated with the actual physical
condition of the analysed structural sub-unit.

For two of the analysed roof structures (I,
II) the main issue was the lack of thorough
intervention/efficient maintenance, while in
the other two cases (III, IV) the issues (from
before incorrect interventions) were dramati-
cally aggravated by interventions carried out
with an engineering approach that failed ow-
ing to a misunderstanding of the behaviour
of the original structure (IV), or by barbaric,
unthoughtful, improvised ones (III).

The apparent state of conservation fre-
quently differs to a great extent from the
structural quality established as the result of
an analysis — also a numerical one — of the
structure.

6 The aspects related to the validity of standards
and the feasibility of results are discussed by the
author in an earlier article (MAKAY et al. 2015).
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B Fig. 1. Plansa de prezentare a caracteristicilor sarpantei (Il) Bisericii Romano-catolice Sf. Mihail Cluj-Napoca, in concordantd cu tipologia sarpantelor istorice
din Transilvania

M Figure 1. The characteristics of roof structure (ll) belonging to St. Michael’s Roman-Catholic Church, Cluj-Napoca, according to the Transylvanian historical roof
structure typology

de cdpriori, prezentdnd deformatii mari. Datorita functionarii o perioada
de 60 de ani cu flexibilitate exagerata si ulterior supusa deplasarii reaze-
melor nordice de 20 cm (o data cu construirea turnului neogotic), ponde-
rea elementelor/nodurilor nefunctionale — inaintea interventiilor actuale,
a fost mare.

In cazul corurilor bisericilor (I+1I), conceptul structural elaborat pen-
tru nava a fost aproape identic utilizat pentru cor (cu deschidere mult mai
redusad), astfel majoritar s-au comportat excelent, zona vulnerabila fiind
cea a fermelor formate din triunghiuri deschise (neechilibrate) ale zonei
de inchidere.

3. In cazul sarpantei Bisericii Unitariene din Badeni, materialul lem-
nos a fost grav afectat la suprafata de atac biologic, plangeul din grinzi de
lemn a fost incorect (dar si ineficient) suspendat de corzi, si s-a intervenit
prin indepartarea lui, descarcand sarpanta de incdrcarea din plangeu.

Analysing the ideal condition — trusses
with all their joints in a functional state, with-
out elements/joints unable to transmit loads,
with original elements void of intervention —
of the structures in their unaltered form, the
following conclusions lend themselves:

() The roof structure of the Calvinist
Church in Kogalniceanu Street was con-
structed on the basis of an overall correct
structural concept, the structural issues were
of a local nature (the area of intersection be-
tween the roof structure over the nave and
the choir), only a limited number of joints/el-
ements were damaged by biological degrada-
tion (at the intersection/western side, by the
gable, the polygonal termination, the areas
with infiltrations).

(I1) The roof structure over the nave of the
St. Michael’s Roman Catholic Church was an-
alysed in its original, 1772/73 version, which,
for the loads in the current standards proved
insufficient (exaggerated deformations/over-
strained elements), a fact also historically
demonstrated, as an intervention was carried
out in the year 1830/31. This version was also
analysed, and it proved largely correct for
current standards as well, with deficits in the
intersection and the western area, and in the
higher portion of the pairs of common rafters,
in the form of large deflections. Owing to 60

Figura 2 include datele sintetice despre ponderea fermelor/elemente-
lor/nodurilor nefunctionale — trebuie subliniat faptul ca nivelul de degra-
dare (care este minima la II, maxima la III) aparenta nu este corelata cu
conceptul structural initial al gsarpantei, acesta in toate cele trei cazuri
a fost corect.” Agadar refacerea functionalitatii acestor structuri — adica
restaurarea garpantelor — asigura exigentele de performanta structurala
derivatda din aplicarea standardelor in vigoare, adicd prin aceste inter-
ventii — mult mai putin costisitoare decat inlocuirea lor (daca nu vorbim

7 In cazul II varianta originali istorici din acest punct de vedere s-a considerat varianta
consolidata in anii 1830/31 (si ea avind varsta de aproape 190 de ani).
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despre valorile identificate in primul capitol) — este reasigurata calitatea
structurala conform cerintelor de azi.

4. Situatia este mai complexa in cazul garpantei Palatului Episcopal
Romano-catolic din Oradea (13 sarpante peste diferitele rezalituri ale
cladirii), unde faza de studii a gasit structuri mutilate prin indepartarea
coltarilor din sistemele de tensionare cu caracter baroc, introducdnd un
sistem de scaune, sustindnd pane, care la rAindul lor nici macar nu au
asigurat reazem pentru capriorii fermelor secundare — astfel au devenit
doar incarcari moarte peste fermele principale cu capacitate redusa prin
indepartarea elementelor esentiale (coltarilor) pentru scurgerea eforturi-
lor. Exemplul celor 10 zone® de sarpanta demonstreaza clar neintelegerea
structurii originale. Atat deformatiile vizibile in situ, cit si ponderea foarte
mare a nodurilor/imbinarilor degradate prin apele infiltrate demonstrea-
za credibilitatea rezultatelor calculului static al schemei statice rezultate
dupa interventiile din anii 1960. Totodata — atipic sarpantelor istorice cu
caracter baroc — s-au testat gi solutiile originale ale sarpantelor, si s-a de-
monstrat ca si acestea au fost deficitare din start (deschideri mult peste
10,00 m, fara bare de agitare, forme atipice, tip mansarda spre o laturd,
cdpriori continui spre cealalta, deci triunghiuri inchise alterate, elemen-
te cu sectiuni prea zvelte® etc.). Astfel a fost necesarda dimensionarea in-

8 Structurile A, G, M spatiale ale rezalitelor de la capetele aripilor laterale, respectiv rez-
alitul central nu au fost supuse acelorasi tipuri de interventii drastice.

9 Trebuie insd mentionat faptul ca studiul biologic elaborat in faza de cercetare s-a reali-
zat cu probe luate din prea putine elemente si astfel pe parcursul executiei s-a demonst-
rat cd majoritatea elementelor sunt din stejar gi nu din molid, cum au fost elementele
din care s-au luat probe. Astfel, in cazul schemei statice originale numarul elementel-
or care nu s-ar fi verificat in SLU, in realitate ar fi fost mai putine, insa interventiile
prescrise ramaneau necesare din punctul de vedere al deformatiilor (SLEN).
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years of functioning with an exaggerated con-
dition of flexibility and later subjected to a
settlement of the northern wall by 20 cm (due
to the construction of the Neo-Gothic tower),
the proportion of non-functional elements/
joints was significant before the current in-
tervention.

In the case of the choirs of churches
(I+1I), the structural concept elaborated for
the naves was almost identically employed
for the choirs as well (of a much smaller
span), thus they by and large behaved excel-
lently, the vulnerable portion being that of the
trusses made up of open (unbalanced) trian-
gles in the polygonal terminations.

(IT) In the case of the roof structure of
the Unitarian Church in Badeni, the timber
was severely damaged on the surface by a bi-
ological attack, the wooden beam ceiling was
incorrectly (and inefficiently) suspended by
the tie-beams, thus our intervention removed
it, eliminating the ceiling’s load from the roof
structure.

Figure 2 presents synthetic data on the
proportion of non-functional trusses/ele-
ments/joints — we must emphasise that the
apparent level of decay (minimal for II and
maximum for IIT) is not correlated with the
roof structures’ initial structural concept,
which was correct in all three cases.” In other
words, the remastering of the functionality
of these structures — the conservation of the
roof structures, that is — safeguards structural
performance requirements derived from the
implementation of the current standards, so
these interventions — much less costly than
an eventual replacement of the elements
in question (if we are not talking about the
values identified in the first chapter) — grant
structural quality complying with the present
requirements.

(IV) The situation is more complex for
the roof structure of the Bishopric Palace in
Oradea (13 various roof structures over the
wings in the building), where the study phase
revealed structures mutilated by the removal
of angle braces from the straining systems of
Baroque character and by the introduction of
a system of props holding purlins that did not
even serve as support for the common raft-
ers in the secondary trusses — thus they be-
came dead loads over the main trusses with
reduced capacity owing to the removal of
their essential de-straining elements (angle
braces). The examples of the 10 roof struc-
ture areas® clearly illustrate the mishandling
of the original structure. The visible on-site
deformations and the exaggerated proportion
of joints/connections degraded by infiltrating
water shows the feasibility of the results of
the static calculations performed on the static
scheme created after the interventions carried
out in the 1960s. Moreover — atypically for
historic roof structures of Baroque character
— the original solutions of the roof structures
were tested and it turned out that these were
inefficient from the start (spans well exceed-

7 In case II, the version consolidated in the
years 1830/31 (over 190 years old) was consid-
ered to be the original historical version from
this point of view.

8 Structures A, G, M in the bays at the ends of the
lateral wings, and the central unit were not sub-
jected to the same type of drastic intervention.
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B Fig. 3. Fermele principale originare/existente/propuse ale celor patru sarpante studiate
M Figure 3. Original/existing/designed main trusses of the four studied roof structures

ing 10.00 m, without struts in tension, atyp-
ical forms, of the mansard type on one side
and continuous common rafters towards the
other, resulting in closed, altered triangles,
elements with too slender sections,® etc.).

9 We need to mention that the biological assess-
ment carried out in the research phase was
done with samples taken from too few ele-
ments, and thus during the implementation it
turned out that the majority of elements were
made from oak and not spruce, the material of
the sampled elements. Thus, for the original
static scheme a smaller number of elements
should not have been verified in ULS, but the
designed interventions were needed anyway
because of the deformations (SLS).

terventiilor de reabilitare (consolidare cu modificarea schemei statice) in
faza de proiectare pentru fiecare sarpanta in parte.

Nu consideram necesar calculul schemei statice rezultante in urma
modelarii discontinuitatilor in nodurile/elementele biologic degradate,
acestea sigur se demonstreaza a fi in stare de precolaps (cu o multitudi-
ne de elemente suprasolicitate). Consideram in schimb necesara testarea
situatiei existente (similar intr-o varianta ideald, adica cu toate nodurile/
elementele functionale) deoarece existd sansa teoreticd a executarii unor
interventii necesare, suficiente si compatibile cu conceptul original al
structurii.

Figura 3 arata fermele principale ale sarpantelor studiate in cazul II,
atat varianta construitd in 1772/73, demonstrata insuficienta, cét si vari-
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M Fig. 4. Nodul complex inferior al fermelor principale: cosoroabd - coardd — arbaletrier — pand pentagonald de streasind — cdprior, inclusiv cu marcarea
diagonalelor: a-c) trei exemple din sarpante reale; d) elementele principale ale sistemului de tensionare cu caracter baroc, inainte de montare in nod
(cosoroabd, coardd, arbaletrier si pana pentagonald de streasind); e) se introduc cdpriorii si diagonalele; f) nodul asamblat; g-i) variante de modelare a

intersectiei elementelor din nodul 1 si a rezemdrii acestora prin intermediul cosoroabelor

B Figure 4. The complex lower joint of the main trusses: wall plate - tie-beam — compound rafter — pentagonal eaves purlin — common rafter, including diagonal
bracings: a-c) three examples from existing roof structures; d) the main elements of the Baroque straining system, before assembling into the joint (wall-plate,
tie-beam, compound rafter, and pentagonal eaves purlin); e) common rafters and diagonals are introduced; f) fully assembled joint; g-i) modelling versions in

Axis VM of the elements’ intersection in joint 1 and their supports though the wall-plates

anta imbunatatita in 1830/31 (pentru nava). Sarpantele I, II zona cor si III
sunt incluse in varianta lor ideala, care s-a demonstrat suficienta. In cazul
IV (unde s-au ales din cele 13 zone A-M, 3 zone, I, K, L, pentru exempli-
ficarea analizelor in cadrul prezentului articol) s-au inclus trei variante
— gsarpanta reconstruita in varianta originala, cea rezultata dupa interven-
tiile din anii 1960 si varianta proiectatd — intre timp executata cu ocazia
lucrérilor curente.

Am mentionat la valorile intrinseci istorice si calitatea materialului
lemnos net superior din sarpantele istorice in comparatie cu cele de pe
piata de desfacere actuala. Din pacate din 2013 pand in momentul de fata
nu s-au finalizat alte cercetari/dizertatii pe aceastd tema, decét cea deja
mult citati (ANDRE 2013)", dar ideea este similar sustinuta si prin pre-
zentarile specialistilor in lemn: biologi, dendrocronologi, restauratori de

10 Lucrarea de disertatie prelucrata si in doctoratul autorului demonstreaza pe lemn de ca-
litatea a II-a, conform incadrarii vizuale pe baza standardelor actuale, ca are rezistente
de rupere, respectiv de calcul, mai ridicate decat cele aferente clasei I de calitate.
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Thus, the rehabilitation interventions (rein-
forcement by modifying the static scheme)
had to be sized in the design phase for each
roof structure separately.

In our view, the calculation of the static
scheme resulting from the modelling of the
discontinuities in the biologically decayed
joints/elements is not needed, because these
sections are clearly in a pre-collapse state
(with a multitude of overstrained elements).
On the other hand, the existing condition
needs to be tested (similarly in an ideal ver-
sion, with all the joints/elements functional),
as there is a theoretical chance of carrying out
interventions that are necessary, sufficient,
and also compatible with the structure’s orig-
inal concept.

Figure 3, which displays the main truss-
es of the studied roof structures for case II,
includes the version built in 1772/73, proven
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CADRU CONTINUT -~ COMPULSORY CONTENT

STUDII- RESEARCH

"RELEVEU (Inclusiv cladirea) - ARCHITECTURAL SURVEY

Plan sarpantd (min. 1 nivel) — Roof structure plan (min. 1 level)

FP caracteristicd — Typical main truss

FS caracteristicd — Typical secondary truss

Detalii / Noduri — Details / Joints

M+
S3D(FP)

S3D(FS)

M+
S3D(FP)

RELEVEU DEGRADARI

A. Plan - Roof structure plan +
FP caracteristicd — Typical main truss
FS caracteristicd — Typical main truss

B. Plan + Toate fermele — Roof plan + all trusses

STUDIU BIOLOGIC - BUILDING BIOLOGY EXPERTISE

STUDIU DE ISTORIA ARTEI - BUILDING HISTORY

v

MIN.

DENDROCRONOLOGIE - DENDROCHRONOLOGY

1799-1800

177117 2-
1773174

1768168
(A)-
1772173 (1)

EXPERTIZA TEHNICA

TECHNICAL EXPERTISE OF THE LOAD-BEARING STRUCTURE

v

|. Diagnoza — Structural Diagnostics

v

Situatie existenta
— Existing structure

Breviar de calcul cu analiza
structurala 3D a sarpantei -

Summary of calculation with 3D
structural analysis of the roof

Situatie originala
— Original structure

4T(FS) +
T3D(FP)

4T(FS) +
T3D(FP)

4T(FS)

4T(FS)

4T(FS) +
T3D(FP)

4T(FS) +
T3D(FP)

Il. Terapeutica — Structural Therapeutics

v

Breviar de calcul cu analiza structurala 3D a sarpantei -
Summary of calculation with 3D structural analysis of the roof
- Situatie propusa — Proposed situation -

Nu este
cazul

T3DP(FP)

Nu este
cazul

T3DP(FP)

'PROIECTARE - DESIGN

PTh + DE (PIU)

¢  Piese scrie/ Written part

Memoriu de structuri portante — Technical description

v
v

Breviar de calcul cu analiza structurald in 3D a sarpantei
Summary of calculation with 3D structural analysis of the roof

S3D-(PT)

S3D-(PT)

S3D-(PT)

S3D-(PT)

Caiete de sarcini speciale
Particular Technical specification

Caiete de sarcini pentru lucrari
Technical Specification for Construction

Caiete de sarcini pentru materiale
Technical Specification for Materials

Caiete de sarcini pentru urmarire in timp
Technical Specification for Monitoring

<

Lista cantitétilor de lucru — Quantity Take-off

Program de control al proiectantului
Quality Control Plan of the Designer

e Piese desenate / Drawings

NEYRNIEN

Sectiune de extrase — List of materials

A. Plan sinteza interventii structurale sarpanta +
FP I FS caracteristica
Synthesis plan for structural interventions +
Typical main/secondary truss

B. Plan sinteza interventii structurale sarpanta +
Toate fermele (principale)
Synthesis plan for structural interventions +
All main/secondary trusses

FP+FS

FP [ Tabel
FS

FP

FP [ Tabel
FS

Detalii nod de asamblare — Assembly joint details

Detdlii imbinari de continuizare — Extension joint details

Detalii de consolidare noduri — Joint consolidation details

Plan confectii piese metalice — Cutting details for metal work
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M Fig. 5a. Sarpanta Il (Biserica Romano-catolica Sf. Mihail, Cluj-Napoca): plan sinteza interventii structurale
M Figure 5a. Roof structure Il (St. Michael’s Roman Catholic Church, Cluj-Napoca): synthesis of the interventions

lemn. Dar daca ne referim doar la raportul materialului lemnos necesar
pentru restabilirea functionarii corecte (sau reabilitarea raspunsului sta-
tic) a acestor sarpante — conform tabelului 2 — se poate observa ca si in
cazul celor mai profunde interventii nu se depaseste 30% din materialul
lemnos pus in opera.

Desi in cazurile analizate nu s-a pus in discutie necesitatea mansarda-
rii acestor structuri — posibilitatea mansardarii in cazul sarpantelor isto-
rice cu caracter baroc este un alt argument in aprecierea valorii de piata
(imobiliara) a acestora.

In consecinta, aceste structuri prezinta o multitudine de valori demne
de pastrat — in primul rind cele istorice inestimabile, dar si cele apreciabi-
le printr-o abordare a societatii de consum.

Am vizut prin exemplul sarpantelor III si IV ca interventia, bine-in-
tentionatd, dar bazatd pe o neintelegere a structurii originale, nu sal-
veazd/pune in valoare aceste structuri, ci mai degraba pune in pericol
existenta acestora, irosind totodatd resurse umane si materiale (semni-
ficative), de exemplu in cazul IV — in anii 1960 au introdus total inutil
aproape 60 m® de material lemnos, care in plus a si daunat structurii
originale. In cazul ITI, nepriceperea echipei de dulgheri a condus la epu-
izarea resurselor financiare ale unei comunitati religioase cu posibilitati
modeste.

Care sunt deci fazele de cercetare/proiectare obligatorii prin care se
pot dobandi informatiile necesare pentru o diagnoza/terapeutica corec-
ta, si care este cadrul continut minimal obligatoriu al proiectului tehnic
(si de detalii de executie) prin care cerintele de interventii pot fi univoc
formulate spre echipa de executie, in vederea asigurarii calitatii inter-
ventiilor?
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to be insufficient, as well as its reinforced,
1830/31 variant (for the nave). Roof struc-
tures I, II choir area, and III are featured in
their ideal version, proven sufficient. In
case IV (where from the 13 areas marked as
A-M, 3 areas, that is I, K, and L were cho-
sen to illustrate analyses in this article) we
provided three versions — the roof structure
reconstructed in its original version, the one
created after the interventions in the years
1960, and the designed version, which was
implemented meanwhile during the current
rehabilitation process.

Under the heading of inherent historical
values, we mentioned the quality of the tim-
ber in historic roof structures as much better
than the timber on the market today. Unfortu-
nately, since 2013 no other research/disserta-
tion appeared on this topic, except for the al-
ready cited one (ANDRE 2013), but the idea
is similarly sustained through presentations
made by experts in wood: biologists, dendro-
chronologists, wood conservation specialists.
If we refer only to the proportion of timber
needed for the re-establishment of correct
functioning (or the restoration of the static re-

10 The thesis with the title (in translation) Evalu-
ation of the Load-bearing Capacity of the Roof
Structure within the Manor House in Savargin
by Determining the Real Resistance of the In-
built Timber, which was processed in the PhD
thesis of the author as well, demonstrates that
class II quality timber, ranked based on visual
methods and current standards, has higher re-
sistance for calculations than class I timber.
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M Fig. 5b. Sarpanta Il (Biserica Romano-catolica Sf. Mihail, Cluj-Napoca): interventii de restaurare si reabilitare la o fermd principald curentd

B Figure 5b. Roof structure Il (St. Michael’s Roman Catholic Church, Cluj-Napoca): conservation and rehabilitation interventions on a common main truss
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B Fig. 5¢. Sarpanta Il (Biserica Romano-catolicd Sf. Mihail, Cluj-Napoca): detaliul introducerii moazei in ferma principala
M Figure 5c. Roof structure Il (St. Michael’s Roman Catholic Church, Cluj-Napoca): detail, introduction of upper collar in the main truss
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W Fig. 6a. Sarpanta IV (Palatul Episcopal Romano-catolic Oradea): sinteza interventiilor de demolare/reabilitare fermd curenta din zona E (identic cu I)
W Figure 6a. Roof structure IV (Roman Catholic Bishopric Palace in Oradea): synthesis of demolition/rehabilitation interventions on the common main truss in

area E (identical with )

Studiile de fundamentare
si nivelul de detaliere a interventiilor
in cadrul fazei de proiectare

B Scopul elaborérii proiectelor, fundamentate de studiile de specialitate
(releveul arhitecturalo-structural, releveul degradarilor, evaluarea calita-
tiva si cantitativa a structurii, studiul de biologia constructiilor, studiul
istoric, dendrocronologic dupa posibilitati, expertiza tehnica cu capito-
lele de diagnoza si terapeutica structurala) este asigurarea conditiilor op-
time pentru posibilitatea executarii interventiilor de calitate, la un raport
pret-calitate optim in toate fazele investitiei.

Adica trebuie realizat un echilibru intre resursele umane (orele de
muncd) investite si nivelul de detaliere, folosindu-ne de diversele instru-
mente gi echipamente (digitale), programe de desenare si de calcul per-
formante, alegind din spectrul diversificat al cercetarilor posibile pe cele
necesare, avand in vedere si cerinta de permanenta eficientizare (cost/
timp) a proiectarii, impusa de piata restaurarilor.

Cadrul continut al studiilor este sintetizat in tabelul 3, apare notat cu
M releveul manual, si S3D scanarea 3D, in faza de studii (FS), faza de pro-
iectare (FP), iar in cazul in care anumite studii (de exemplu cel dendrocro-
nologic) s-au elaborat in faza de executie, tabelul contine simbolul (FE).

Releveul fizic al fiecarei ferme (cu toate dimensiunile sectionale unice,
deformata unica), degi ar deschide posibilitatea cercetarii mai aprofun-
date — ar necesita foarte multe resurse umane (si in varianta scanarii 3D),
astfel recomandam relevarea fermelor tipice, peste care sa se personalize-
ze releveul degradarilor pentru fiecare ferma principala (daca este cazul
si cea secundara, dar datele in acest caz sunt mai eficiente a se sintetiza
in tabele) in faza ET, sau — daca exista o repetitivitate a degradarilor si un
numar foarte ridicat de ferme, in faza PTh (DE).

Relevarea imbinarilor este extrem de importanta din punctul de ve-
dere al intelegerii structurii, respectiv al modelarii corecte, pentru deter-
minarea schemei statice 3D. Figura 4! arata trecerea de la nodul real la
nodul modelat in 3D. Releveul nodurilor de asamblare (care este compus
dintr-o multitudine de imbinari de elemente) prezintd baza determinarii
detaliilor si tehnologiilor de executie, conceperea corecta a imbinérilor de
continuizare sau consolidare, unde este cazul. Imbinarea trebuie s asigu-

11 Figura 4 este preluata din teza de doctorat (MAKAY 2013, 117, figura 2.26).
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sponse) of these roof structures — according to
Table 2 — it is evident that the needed amount
stays under 30% of the material used for the
entire structure, even in the case of the most
thorough intervention.

Even though in the analysed cases there
was no discussion about attic conversion
within these structures — the possibility for
this in the case of historic roof structures of
Baroque character is another argument in fa-
vour of their higher value on the (real estate)
market.

Thus, these structures display a series of
values worth preserving - first of all the price-
less historical ones, but they are attractive
from a consumerist viewpoint as well.

We have seen, in the case of roof struc-
tures III and IV, that well-intentioned inter-
ventions based on a misunderstanding of the
original structure do not save/enhance these
structures, but rather put their very exist-
ence at peril, wasting valuable human and
significant material resources, for instance,
in case IV — during the 1960s they uselessly
introduced an amount of 60 m® of timber in
the original structure, damaging it. In case III,
the unprofessional approach of the carpenter
team soaked up the financial resources of a
religious community of limited means.

Which are thus the compulsory phases of
research/design to retrieve all the necessary
information for correct diagnostics/therapeu-
tics, and which is the minimum compulsory
content of the technical design (and details of
implementation), through which the require-
ments of an intervention can be univocally
stated for the implementation team, in order
to safeguard the quality of interventions?

Background studies and the level
of detail in interventions in the
design phase

B The design projects, based on speciality
studies (architectural and structural survey,
survey of degradations, qualitative and quan-
titative evaluation of the structural behaviour,
building biology assessment, historical study,
dendrochronological survey when possible,
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M Fig. 6b. Sarpanta IV (Palatul Episcopal Romano-catolic Oradea): detaliu de consolidare cu confectii metalice
M Figure 6b. Roof structure IV (Roman Catholic Bishopric Palace in Oradea): consolidation detail with steel assemblies
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W Fig. 6¢. Sarpanta IV (Palatul Episcopal Romano-catolic Oradea): nodul inferior al fermei principale - imbindrile dintre elemente
W Figure 6¢. Roof structure IV (Roman Catholic Bishopric Palace in Oradea): lower joint of the main truss — the assembly of elements
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re scurgerea eforturilor reale din element (de obicei complexa, de exem-
plu incovoiere oblica cu efort axial), folosindu-ne de rezistentele cele mai
avantajoase ale lemnului.*

Evaluarea calitativa se realizeaza prin marcarea degradarilor la un ni-
vel de detaliere eficient — majoritar personalizat pentru fiecare ferma prin-
cipala in parte si sintetizat in tabele pentru fermele secundare. In cazuri
justificate, personalizarea se poate face si pentru fiecare ferma secundara
in parte, sau, dacd degradarile sunt foarte limitate, se poate rezuma la
marcarea lor pe ferme caracteristice. Acest mod de reprezentare se poate
completa in faza PTh, prezentand baza de pornire pentru elaborarea plan-
selor de interventii.

Evaluarea cantitativa se sintetizeaza sub forma Breviarelor de calcul —
care de obicei trateaza cite o zona formata din patru travee consecutive
(pentru situatia existenta gi/sau originald®) in faza de studii (4TS) si ela-
borat pentru complexitatea sarpantei in faza PTh S3D (FP) pentru situatia
caracteristica. Calculul sarpantelor istorice se realizeaza pe modele tridi-
mensionale realizate din bare liniare — nu este acceptabild descompunerea
pe elemente liniare simple (de exemplu cédpriorul nu se poate simplifica
ca o grinda continud cu mai multe reazeme, deoarece in acelasi timp este
si talpa comprimata a grinzii cu zabrele istorice triunghiulare). Calculul
2D - ferme secundare si principale calculate in planul lor — este mai putin
coerent si necesitd mult mai multd manopera decat calculul tridimensi-
onal. Practica a demonstrat eficienta utilizarii modelelor statice spatiale
pentru verificarea, respectiv dimensionarea garpantelor istorice si a celor
noi (MAKAY 2013)".

Pe baza analizelor calitative gi cantitative se formuleaza prima data
diagnoza si ulterior se trece la formularea terapeuticii, la tindul ei similar
bazata pe evaluarea cantitativa (dimensionarea) solutiilor de reabilitare,
prin modificarea conceptului structural/consolidarea prescrisa.

In expertiza tehnica se formuleaza solutiile de principiu, iar personali-
zarea pentru intregul subansamblu se realizeaza in faza de proiectare, in
grija proiectantului.

Proiectarea la rindul ei detaliaza toate interventiile cu piesele desenate
necesare pentru intelegerea deplind a tehnologiei, marcarea detaliilor care
trebuie folosite, dar si pentru elaborarea corectd a listei de cantitati de
lucrari. Astfel, se personalizeaza interventiile pe toate fermele (de obicei
principale) si se dau tabele cu interventiile pe fermele secundare, bazate
pe dimensionarea personalizatd a elementelor de consolidare/elemente
suplimentare care se introduc pentru modificarea schemei statice.

In situatii foarte complexe — cum este cazul sarpantelor IV — s-au elabo-
rat perechi de ferme, marcdnd pe desene diferitele demolari si interventi-
ile/introducerea elementelor (Figura 6a).

Cercetarile in domeniu sunt utile dacad rezultatele acestora pot fi fo-
losite pentru cresterea calitatii interventiilor. Astfel, sistematizarea deta-

12 De exemplu, pentru lemn de calitatea I (brad/molid) de clasa C24, conform SR EN 338:20186,
rezistenta la compresiune axiala f_, este de 210 dN/cm?, fiind o valoare de 8,40 ori mai mare
decat valoarea caracteristica a rezistentei la compresiune transversala f  , 25 dN/cm? si de
5,25 ori mai mare decat valoarea caracteristica a rezistentei la forfecare f | 40 dN/cm?, deci pe-
nele, cuiele de lemn care se folosesc de aceste rezistente sunt mult mai eficiente decét cuiele,
nevorbind de scoabe.

13 In cazul sarpantei II, cea originald din 1771/72-1773/74 a fost istoric consolidati in
1830/31 - calculul integral astfel s-a condus clar pe aceasta varianta consolidata (si-
tuatia existentd), dar in cazul IV situatia existentd in momentul elaborarii studiului a
fost structura mutilata in anii 1960, astfel analizele personalizate pentru fiecare zona in
parte s-au elaborat pentru situatiile originale.

14 Teza de doctorat aloca trei subcapitole compararii rezultatelor modelarii (2.3) scind-
ate pe elemente gi subansambluri simple, (2.4) modelarea planad separata a fermelor
secundare si principale, respectiv (2.5) modelarea spatiala (limitata sau completa); pre-
cum un capitol (4) pentru schitarea unui ghid de interventii pe sarpante, mai exact pe
exemplul sarpantei Bisericii Reformate de pe strada Kogédlniceanu. Pentru modelare se
folosesc variantele actualizate ale programului de calcul Axis VM.
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technical assessment with chapters on diag-
nostics and structural therapeutics) are elab-
orated in order to ensure the best conditions
for the implementation of good quality inter-
ventions, at an optimum price-quality ratio in
all investment phases.

That is, a balance needs to be established
between the invested human resources (work
hours) and the level of detail, using various
(digital) tools and equipments, performant
drawing and computing programmes, choos-
ing from the range of possible researches the
necessary ones, taking into consideration the
requirement of permanent efficiency (cost/
time) of design imposed on the rehabilitation
market.

Table 3 displays the compulsory content
of surveys, where M designates the manual
survey, and S3D stands for 3D scanning in
the survey (FS) and design (FP) phases, and
where certain surveys (the dendrochronolog-
ical, for instance) were carried out in the im-
plementation phase, the symbol (FE) appears.

Even though it would allow for a more
thorough research, a physical survey of all
the trusses (with all the unique and uniquely
deformed sectional dimensions) would call
for an immense amount of human resourc-
es (even with 3D scanning), thus we recom-
mend the survey of typical trusses, with the
use of which it is possible to personalise the
survey of degradation for each main truss in
part (and for the secondary ones as well if
needed, but in this case it is more lucrative
to create data-tables) in the ET (technical as-
sessment) phase, or — if degradations are of
a repetitive pattern and in a high number of
trusses, in the PTh (DE) phase (technical and
detailed design).

The survey of joints is of extreme im-
portance in order to understand the overall
structure, and also to produce a correct mod-
el, to establish the 3D static scheme. Figure
4" shows the transition from the real joint
to the joint modelled in 3D. The survey of
assembly joints (comprising a multitude of
joined elements) is the basis for establishing
the implementation details and technologies,
for the correct conception of continuity or
consolidation joints, where the case may be.
The joint needs to grant the transition of real
strain through the element (usually of com-
plex type, for instance lateral bending with
axial force), fusing the most beneficial type of
resistance in timber.*?

The qualitative evaluation is carried out
by marking degradations on an efficient lev-
el of detail — mostly personalised for each
main truss in part and synthesised in tables
for secondary trusses. When it is justified,
personalisation may be carried out for each
secondary truss in part, or, if the degradation
is limited, the cases of decay can be marked

11 Figure 4 is taken from the PhD thesis
(MAKAY 2013, 117, figure 2.26).

12 For instance for quality I timber (pine/spruce) of
the C24 class, according to EN 338:2016, the re-
sistance to axial compression f . is of 210 dN/
cm?, which is a value 8.40 times higher than
the characteristic resistance value for transver-
sal compression f , , 25 dN/cm®* and 5.25 times
higher than the characteristic value of shear resis-
tance f , 40 dN/cm?, so the wedges, the wooden
nails benefiting from these resistances are much
more efficient than common nails or clamps.



on the characteristic trusses only. This way of
representation can be completed in the PTh
phase, which is a starting point for designing
the plans of intervention.

The quantitative evaluation consists in
Summaries of Calculation — usually dealing
with an area formed of four consecutive bays
(for the existing and/or original situation')
in the study phase (4TS) and elaborated for
the complexity of the roof structure in the
PTh S3D (FP) phase for the characteristic
situation. The calculation of historical roof
structures is done on three-dimensional
models assembled with the use of linear bars
— decomposition into simple linear elements
is not acceptable (the common rafter, for in-
stance, cannot be presented as a continuous
beam with several supporting points, because
it is also the compressed top chord of the his-
torical triangular truss-girder). 2D calcula-
tion — secondary and main trusses calculated
in their own plane - is less coherent and it
requires more manual work than 3D calcu-
lation. The practice proved the efficiency of
the use of spatial static models for verifica-
tions, as well as for establishing the dimen-
sions of both historic and new roof structures
(MAKAY 2013)."

On the basis of the qualitative and quan-
titative analysis first the diagnostic, then the
therapy is formulated, the latter being also
based on the quantitative survey (sizing) of
the rehabilitation solutions, by a modifica-
tion of the structural concept/recommended
consolidation.

The technical assessment states the main
solutions, while personalisation for the en-
tire sub-unit is carried out during the design
phase, under supervision from the designer.

The design details every intervention
with drawings necessary for a thorough un-
derstanding of the applied technology, mark-
ing the details that need to be used, and to
establish the correct quantity take-off. This
is how interventions on all trusses (generally
main trusses) are personalised and the tables
containing interventions on secondary truss-
es are elaborated, based on the personalised
sizing of consolidation and supplementary
elements to be introduced in order to modify
the static scheme.

In extremely complex situations — as
are the roof structures IV — truss pairs were
elaborated, with separate drawings for dem-
olitions and interventions/the introduction of
elements (Figure 6a).

13 In the case of roof structure II, the original, dat-
ing back to 1771/72-1773/74 was historically re-
inforced in 1830/31 — the overall calculation was
thus elaborated on this consolidated version (the
existing state), but in case IV the state existing
in the moment of elaborating the study was the
structure mutilated in the 1960s, consequently
the personalised analyses for each area were
elaborated for the original states.

14 The PhD thesis dedicates 3 subchapters to the
comparison of modelling results, divided into
(2.3) elements and simple sub-units, (2.4.)
separate plane modelling of secondary and
main trusses, and (2.5.) spatial modelling (lim-
ited or complete); and an entire chapter (4) to
the sketching of an intervention guide for roof
structures, using the example of the roof struc-
ture over the Calvinist Church in Kogalniceanu
Street. Modelling is carried out with updated
versions of the computing programme Axis VM.
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B Foto 2a. | - proptiri si preluarea impingerii pe parcursul executiei
B Photo 2a. | - props and the transfer of thrust during implementation

B Foto 2b. | - nod pregaditit pentru introducerea zonelor de elemente care necesitau inlocuire
B Photo 2b. | - joint prepared for the introduction of elements to be replaced

liilor de imbinare din cadrul nodurilor complexe ale sarpantelor istorice
(crestari, cepuiri, chertari, tegiri)'® — se folosesc pentru detaliile nodurilor
(de asamblare) date in proiectul tehnic. Este foarte utila redarea celor mai
importante prescriptii tehnologice (pasii necesari) si ca note pe plansele
de executie, nu doar in partea scrisd a proiectului.

Figura 6c aratd un nod (detaliul 1) de asamblare cu imbinarile aferente,
care trebuie refacute odata cu desfacerea lor, in vederea sectionarii si inlo-
cuirii capetelor/portiunilor de elemente biologic degradate. Complexitatea
detaliilor (dacd sunt necesare, doar cele de continuizare pentru diversele
elemente, sau si specifice, de consolidare) depinde de complexitatea lu-
crarilor. Detaliile de continuizare pot fi concepute exclusiv dulgheresti,

15 Anexa 1.4 — Imbinari dulgheresti in sarpantele istorice cu caracter baroc din Transilva-
nia — din teza de doctorat a autorului prezentei (MAKAY 2013).
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M Foto 2c. |V - interventiile la sarpantd necesitd muncd de echipa
B Photo 2c¢. |V - roof structure interventions require team work

sau exclusiv dimensionate pe baza EC5,'® sau o combinatie dintre cele
doua - varianta aleasa de echipa elaboratoare a lucrarilor din prezentul
articol.

Partile scrise ale proiectelor de interventii asupra sarpantelor istorice
sunt identice cu cele prescrise de lege, doar cd ele sunt personalizate pe
cladire (caiet de sarcini speciale) si pe lucrarile de dulgherie. Toate lucra-
rile prezentate se subscriu principiului interventiilor minimale gi utiliza-
rii materialelor traditionale compatibile cu cele din sarpanta.'”

Interventiile specifice proiectate
pentru cele patru sarpante

B Toate cele patru exemple se inscriu in categoria mixta a restaurarii com-
binate local sau global — in mai mare sau mai mica masura — cu interventii
de reabilitare, sau in categoria reabilitarii cu sau fara modificarea schemei
statice.

16 Nodurile semi-dulgheresti sau exclusiv dulgheresti nu au la baza o dimensionare stan-
dardizata, dar prin intelegerea scurgerii eforturilor se pot dezvolta modele ingineresti
pentru calculul acestor noduri (pe baza regulilor staticii si rezistentei materialelor), ar
fi de dorit elaborarea sistematica a unor studii/lucrari de disertatie/teze de doctorat pe
tematica calculului si incercarea de laborator atat a nodurilor cét si a imbinérilor (de
continuizare).

17 Autorii lucrarilor prezentate nu au ales variata consolidarii elementelor cu materiale
moderne (rdsini sintetice, FRP, etc.).
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The research in the field is useful if the
results can be used to enhance the quality of
interventions. Thus, the table of joining details
of the complex joints in historic roof structures
(grooved, mortice and tenon, notched, and
lapped joints)® — are used to depict the details of
(assembling) joints in the technical design. It is
very useful to have the most important techno-
logical prescriptions (necessary steps) rendered
as notes on the implementation drawings, and
not only in the written part of the design.

Figure 6¢ displays an assembly joint (de-
tail 1) with specific joining, the ones that will
need to be reassembled after having been dis-
assembled for the sectioning and replacing
of the biologically decayed endings/portions
of the elements. The complexity of details (if
necessary, only the extension joints for vari-
ous elements or with specific, consolidation
details, as well) depends on the complexity
of the intervention. The extension details can
be conceived exclusively as carpentry or can
be exclusively sized based on EC5,% or as a

15 Annex 1.4. — Carpentry joints in Transylvanian
historic roof structures of Baroque character —
from the PhD thesis of the author (MAKAY 2013).

16 Semi-carpentry or exclusively carpentry joints
have no standardised sizing at their root, but
through a thorough understanding of the trans-
mission of strain, engineering models can be de-
veloped for the calculation of these joints (based



M Foto 2d. || - scopul este de a se ajunge la imbindri si
noduri pasuite/de calitate

B Photo 2d. Il - the aim is to achieve quality
assemblies and joints

combination of the two — which is also the
version chosen by the team implementing the
works described in this article.

The written parts of the intervention de-
signs on historic roof structures are identical
to the ones regulated by the law, only that they
are personalised for each building (particular
technical specifications), for carpentry works
as well. All the works presented here are sub-
ject to the principle of minimal intervention
and the use of traditional materials compatible
with the ones in the existing roof structure.”

Specific interventions designed
for the four roof structures

B All four examples belong — to greater or
lesser extent — to the category of locally or
globally combined mixed conservation works
with rehabilitation interventions, or under
the category of rehabilitation with or without
modifying the static scheme.

Although the state of conservation of roof
structure I was much better than that of roof
structure III, the interventions in the second
case are almost integrally conservation works.
This comprises the following operations:
(a) roofing replacement; (b) replacement (of
portions) of biologically degraded elements,
disassembling and (c) reassembling assembly
joints, and to ensure the continuity of sec-
tioned elements (d) typical extension joints
were used, while for the enduring character
of the interventions (e) antiseptic'® and fire-

on the rules of the static and resistance of mate-
rials), while systemic studies/dissertation works/
PhD theses should be elaborated on the topic of
calculations and laboratory testing of both joints
and assemblies (extension joints).

17 The authors of the listed works did not choose
to consolidate elements using modern materi-
als (synthetic resins, FRP, etc.)

18 New timber elements and cut sections of old
elements entering into contact with new piec-
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Degi starea de conservare a sarpantei I a fost mult mai buna decét cea
a sarpantei III, in cel de-al doilea caz interventiile sunt aproape integral
cele de restaurare. Astfel s-au inclus operatiile: (a) inlocuire de invelitoa-
re; (b) inlocuire de (portiuni de) elemente biologic degradate, desfacand
si (c) refacAnd nodurile de asamblare, iar pentru asigurarea continuitatii
elementelor sectionate s-au folosit (d) imbinari de continuizare tip, iar
pentru asigurarea durabilitdtii interventiilor s-au aplicat (e) tratamente
antiseptice® si ignifuge, respectiv (f) s-au construit podini de intretinere.
De ce doar aproape integral? Deoarece nodurile papuc de céprior/pana
pentagonala inferioard au fost consolidate (solidarizate suplimentar) cu
suruburi pentru lemn - deci practic intr-o foarte mica méasura a fost pre-
zenta gi un tip de interventie caracteristica reabilitarii (reinnoirii): conso-
lidarea de nod (g) — interventie care nu modifica schema statica globala,
dar si prin inlocuirea unei traverse avand sectiune insuficientd s-a recurs
si la (h) consolidare locala de element. Insa ponderea acestor interventii
cu caracter de reabilitare (g+h) este atat de mica, incét interventia clar se
defineste ca restaurare.

In cazul sarpantei I, ponderea lucrarilor caracteristice nivelului de in-
terventie restaurare (a-f) similar este mare, dar prin necesitatea introduce-
rii unor elemente suplimentare in zona de intersectie a sarpantelor nava si
cor, cu scopul imbunatatirii modului de lucru mecanic al zonei, impinge
caracterul interventiei de la restaurare spre reabilitare (avand in vedere si
faptul cd in zona amplasarii turnului, si capriorii exteriori necesitau con-
solidare prin sisteme de clesti).

Cazul II se incadreaza si mai clar in categoria interventiilor de reabi-
litare/reinnoire, desi efectul introducerii unor moaze (realizate cu sectiu-
ne compusa) in fermele secundare si principale (i+j) asupra modului de
lucru (schemei statice) global este redus. Moaza contribuie la reducerea
deformatiei portiunii superioare a capriorilor. Zona de tegire vestica si
cea de intersectie dintre sarpanta navelor si a corurilor necesita nu doar
reintroducerea elementelor lipsad (in special diagonale ale sistemelor de
rigidizare longitudinald), dar si introducerea semicorzilor suplimentare
pentru imbunatatirea modului de lucru in plan longitudinal (k). Figura
5 aratd ca si in acest caz ponderea restaurarii depdseste mult ponderea
interventiilor de reabilitare.

Sarpantele IV (din cele 13 s-au ales pentru prezentare trei zone carac-
teristice I, K, L, zonele A si M cu structuri spatiale nedefalcabile pe doua
sisteme planare, si in acest caz necesitau numai interventii de restaura-
re — operatiile: (a-f) sunt exemplele clare ale reabilitarii cu modificarea
(profundd) a schemelor statice (conceptului structural) — in primul rAnd
a fermelor principale. Interventia nu este pur si simplu reconstructia/
restabilirea schemei statice originale prezentatda pe Figura 3 (variantele
1768-1772), deoarece deformatiile si solicitarea elementelor nu ar satis-
face cerintele de performanta derivate din incarcarile standard actuale.
Figura 6 arata interventia de consolidare a unei ferme principale din zona
E (identica cu I), toate elementele suplimentare proiectate sunt in perfecta
compatibilitate cu conceptul original baroc. Introducerea barei de agitare
pentru deschiderea de 17,93 m este solutia generala, iar dublarea colta-
rilor (datorita alegerii unor sectiuni prea zvelte pentru coltarii originali,
reintrodugi in fermele din care lipseau) este o rezolvare care se intalneste
si in cazul garpantelor istorice (ca gi coltarii inferiori). Dublarea locala
a antretoazei intre coltarii interiori (suplimentari) a fost necesara gi din
punct de vedere tehnologic. in cazul nodurilor din (multiplele) dolii s-au

18 Se aplica tratamente antiseptice pe elementele noi din lemn, respectiv suprafetele ta-
iate ale elementelor vechi, care vin in contact cu cele noi. Prescriptiile sunt corelate cu
prevederile expertizei de biologia constructiilor. Oportunitatea utilizarii tratamentelor
ignifuge nu se comenteaza in cadrul acestui articol, desi obligativitatea de a le repeta
din 2-2 sau 5-5 ani pune sub semnul intrebarii utilitatea acestora.
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B Foto 3a. | - sarpanta corului Bisericii Reformate de pe strada Kogdlniceanu, din Cluj-Napoca, dupd interventi
M Photo 3a. | - the roof structure over the choir of the Calvinist Church in Kogdlniceanu Street, Cluj-Napoca, after the interventions

folosit si consolidari de noduri cu confectii metalice. Detaliile de imbinare
studiate in cadrul tezei sunt refolosite pe plangele de interventii pentru
nodurile gsarpantei.

Elementele comune si unice in executarea
lucrarilor de interventii pe sarpantele istorice
(cu caracter baroc)

Nivelul de calificare a dulgherului maistru/echipei de dulgheri este
cheia succesului — dar nu este singura conditie comuna pentru executa-
rea interventiilor de calitate. Cerintele trebuie clar formulate in proiect,
iar executantul trebuie sa fie capabil de citirea, intelegerea si aplicarea
prevederilor tehnice. Articolul de fatd nu are scopul de a prezenta toti
pasii de la organizarea de gsantier la defalcarea pe operatii de urmarit in
desfacerea si refacerea nodurilor de asamblare, inlocuirea portiunilor de
elemente biologic degradate, important insa este de mentionat ca inve-
litoarea temporara trebuie sa asigure in permanenta protejarea valorilor
istorice ramase vulnerabile la precipitatii dupa indepartarea invelitorii,
ceea ce la rindul ei trebuie realizata pe cit este posibil simetric, si in asa
fel incAt sa permitéa ridicarea cu 2-10 cm a elementelor care se intdlnesc in
imbinari tegite/cepuite etc.
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proofing treatments were applied, (f) building
also maintenance floorings. Why only almost
integrally? Because the common rafter base
joints/pentagonal inferior purlins were con-
solidated (supplementary reinforced) with
screws — thus, to a minimal extent, a type
of intervention characteristic for rehabilita-
tion (renewal) was also present: joint con-
solidation (g) — an intervention that does not
modify the global static scheme, but also, by
replacing an insufficiently wide collar beam,
we performed a (h) local consolidation on
that element. Nevertheless, the proportion of
rehabilitation-type interventions (g+h) is so
low, that the entire intervention clearly falls
under the category of conservation.

For roof structure I, the proportion of
operations belonging to the conservation
intervention level (a-f) is similarly high, but

es are antiseptically treated. These recommen-
dations are correlated with the recommenda-
tions in the building biology assessment. The
opportunity of using fireproofing treatment is
not discussed within this article, although the
compulsion to repeat such treatments every 2
or every 5 years questions the utility of these
treatments.



the introducing of certain supplementary ele-
ments in the intersection area of the nave and
the choir, necessary to improve the mechanic
behaviour of the area, pushes the character of
the intervention from conservation towards
rehabilitation (also taking into account the
fact that around the tower even the external
common rafters had to be consolidated with
a system of pliers).

Case 1I falls even more clearly under the
category of rehabilitation/renovation inter-
ventions, even though the effect on the global
way of operation (static scheme) of introduc-
ing certain upper collars (carried out with
compound sections) into the secondary and
main trusses (i+j) is relatively low. The up-
per collar helps in further reducing the defor-
mation of the upper portion of the common
rafters. The western hip and the intersection
between the nave and choir roof structures
require not only the introduction of missing
elements (especially diagonals of the longi-
tudinal bracing systems), but also of supple-
mentary semi-tie-beams to improve the longi-
tudinal functioning of the system (k). Figure 5
shows that in this case the proportion of con-
servation interventions is much higher than
that of rehabilitation interventions.

Roof structures IV (3 characteristic are-
as, I, K, and L, out of the 13 were chosen for
presentation, areas A and M had non-divis-
ible spatial structures on two plane systems
and required only conservation operations:
a-f) constitute real examples of rehabilitation
with (thorough) modification of the static
schemes (structural concept) — first of all of
the main trusses. The intervention is not sim-
ply the reconstruction/rehabilitation of the
original static scheme displayed on Figure
3 (versions 1768-1772), as the deformation
of and the strain on various elements would

M Foto 3b. Il - nod restaurat din cadrul Bisericii
Romano-catolice Sf. Mihail, Cluj-Napoca

M Photo 3b. Il - joint after conservation in St.
Michael’s Roman Catholic Church, Cluj-Napoca
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Unicitatea interventiilor este data pe de-o parte de solutiile unice pre-
vazute in proiect, dar si de geometria cladirilor, de exemplu o zona de
inchidere poligonala (I, II, IIT) presupune multitudinea de intélniri de ele-
mente sub diverse unghiuri, pentru care solutiile de imbinari de continui-
zare tip trebuie adaptate, precum si solutiile de preluare a impingerilor in
lipsa continuitatii corzilor, proptirilor, si ale agezarii preselor hidraulice
pentru ridicare. Adaptarea la situatia din teren a solutiilor tip depinde in
egald masura de nivelul de pregétire a echipei de dulgheri, dar si de asis-
tenta asigurata de echipa de proiectanti.

Dirigintii de santier se afld de multe ori in imposibilitatea verificarii
corectitudinii executarii prevederilor proiectelor, deoarece acestea ma-
joritar sunt sumare sau chiar inexistente in cazul interventiilor asupra
sarpantelor istorice. Ne indeamna la optimism (gingag) faptul ca deja se
cunosc situatii in care dirigintele a oprit lucrarile de executie pana cand
proiectul a fost completat cu partea de interventii structurale pe sarpanta.
Nu comentam insa calitatea acestor proiecte nici in acest caz — relativ feri-
cit. Sd nu uitdm interventiile din anii 1960 pe sarpantele Palatului Episcopal
din Oradea, care s-au executat foarte coerent pe baza unui concept proiec-
tat si cu rezultat dezastruos.

Ceea ce insa intr-adevar dd un ton optimist in domeniul restaurarii/
reabilitarii sarpantelor istorice (cu caracter baroc) este faptul ca, pe lan-
gd echipele specializate in cadrul programelor BHCT?®, apar noi echipe
de oameni deschisi la invatare gi respectuosi fatd de structurile istorice
si proiectele elaborate, functioneaza si specializarea la locul de munca,
unde o echipa deja formata instruieste noi echipe odata cu derularea lu-
crarilor.?

Concluzii*

B Odata cu cresterea economica gi cerintele (formulate chiar la nivel de
politica locald) de reinnoire — la vedere (a fatadelor cladirilor din cen-
tre istorice: Oradea, Cluj-Napoca) — a fondului construit, se inmultesc
lucrarile la invelitori, iar datoritd lipsei de intretinere din ultimii 70-80
de ani devine inevitabild executarea unor lucrari de interventii si asupra
sarpantei.

Prin prisma articolului de fata s-a demonstrat ca interventiile neprofe-
sionale (de provizorat — III, sau cele bazate pe un concept gresit, care nu
intelege modul de lucru al sarpantei istorice — IV) inseamna practic doar
resurse financiare (si umane) risipite, iar rezultatul nu va fi durabil. In
ambele situatii datorita flexibilitatii, deformatiilor mari ale elementelor/
subansamblurilor, infiltratiile de apa au degradat in continuare gsarpanta,
aceasta devenind in scurt timp in stare de precolaps (III) sau grav degra-
data (IV).

19 BHCT - Built Heritage Conservation Training, cursurile de specializare organizate de
Fundatia Transilvania Trust la castelul Banffy de la Bontida din 2001, p4na in prezent.

20 Echipele de elaborare ale studiilor gi proiectelor sunt date in bibliografie, consider insa
necesard nominalizarea maigtrilor dulgheri, sefii de santiere fara de care executarea de
calitate ar fi fost imposibila. (I, III) echipa maistrului Attila GALFTI; (II) echipa maistru-
lui Zsolt BOLDIZSAR; (IV) seful santier ing. Razvan IONASCU si Cristian BOCSAN
(Oradea) au inteles necesitatea instruirii personalului propriu prin invitarea maistrului
Szabolcs KALLAI echipa condusa de Gdbor MADARASZ a putut continua la nivel de
calitate comparabil lucrarile si dupa retragerea echipei instructor.

21 Dacad ag prelua integral textul din capitolul 7 Concluzii al articolului mentionat anterior
(MAKAY et al. 2015): cele formulate ramén, din pacate, perfect valabile, aceiagi experti
atestati MC considerd in continuare garpantele istorice ,,elemente structurale secunda-
re”, in continuare proiectele de interventii structurale pe sarpante, daca exista, sunt
sumare si/sau de slaba calitate, iar intelegerea, increderea in nodurile dulgheresti (in
cazul inginerilor proiectanti) nu a crescut.
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B Foto 3c. lll - sarpanta corului Bisericii Unitariene din Bddeni, dupd restaurare
W Photo 3c. Ill - the roof structure over the choir of the Unitarian Church in Bddeni, after conservation

Este astfel vitala pentru supravietuirea acestui segment (sarpantele is-
torice) al patrimoniului nostru construit elaborarea proiectelor de calitate,
bazate pe recunoasterea valorilor istorice si structurale intrinseci ale aces-
tora, si tratarea lor cu maxima seriozitate, de la faza de cercetare, prin faza
de proiectare, si pAna la cea de executie. Ar fi de dorit finantarea elaborarii
unor ghiduri de studii/proiectare si executie.

Nefolosirea posibilitatii modelarii modului de lucru static — avand in-
strumentele digitale avansate pentru relevare (si IT pentru modelare si
calcul) ale secolului XXI, si confruntand rezultatele calculului cu bilantul
analizei in laboratorul istoriei acestor structuri de 200-250 ani vechime
— reflectd o neintelegere profunda a valorilor sarpantelor istorice atat in
cadrul breslei de ingineri (si arhitecti, ca sefi de proiect) proiectanti, cat si
mai larg a societatii, per ansamblu.

Exemplele sarpantelor spectaculoase reabilitate, respectand cerintele
de calitate impuse de aceste structuri ingenioase, sperdm ca vor avea un
efect multiplicator in aplicarea bunelor practici. Fotografia 3 arata cele
patru garpante in splendoarea lor, dupa finalizarea lucrarilor de inter-
ventii.

Nota

B Lucrarile prezentate sunt rezultatul muncii in echipa a actualilor si fos-
tilor membri ai echipei noastre de proiectare, co-autorii principali insa la
cele prezentate sunt Boglarka BOHONYT (III, 1V), J6zsef HARI (II, IV) si
Boréka SANDOR (I, II, IV).
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not comply to the performance standards de-
rived from the current standard loads. Figure
6 displays the consolidation intervention of
a main truss in area E (identical with I), all
the supplementary designed elements are
completely compatible with the original Ba-
roque concept. The introduction of double
king struts for the 17.93 m span is the gen-
eral solution, while the doubling of the angle
braces (owing to the original choice of too
slender sections for them, reintroduced in the
trusses where they were missing) is a solution
met in the case of historic roof structures as
well (just as well as lower angle braces). The
local doubling of the collar beams between
the inner (supplementary) angle braces was
necessary from a technological viewpoint as
well. In the case of the joints in the (multiple)
valleys, reinforcements with metal elements
were also used. The joining details studied in
the PhD thesis are used on the intervention
designs for the joints in the roof structure.

Common and unique elements in
the implementation of interven-
tion works on Baroque historic
roof structures

B The key to success is the level of qualifi-
cation of the master carpenter/carpentry team
— yet this is not the only common condition
for the implementation of high-quality inter-
ventions. The requirements need to be clearly
formulated in the design, while the contrac-
tor needs to be able to read, understand, and
implement the technical requirements. This
article is not conceived to present all the
steps from organising a construction site to
dividing the work into operations to be fol-
lowed in the process of disassembling and
reassembling of assembly joints, of replacing
biologically degraded portions of various el-
ements, nevertheless, it is important to note
that the temporary roofing needs to protect
the historical values at all times, as these are
in a vulnerable state after the removal of the
original roofing, which by the way needs to
be performed, within possible limits, in a
symmetrical way, and also in such a manner
that would allow for an elevation of 2-10 cm
of the elements that are connected via lapped
or mortice and tenon joints.

The uniqueness of the interventions lies
partly in the unique solutions listed in the de-
sign, but it also has to do with the building ge-
ometry, for instance a polygonal termination
(I, II, IIT) means a multitude of connecting
elements in various angles, for which the ex-
tension joints need to be adapted, along with
the solutions for transferring tensions owing
to the lack of continuity of the tie-beams; hy-
draulic presses used for lifting also need to be
positioned accordingly. The modification of
typical solutions according to on-site circum-
stances depends equally on the professional
qualification of the carpentry team and on the
assistance provided by the designers.

Frequently enough, construction quality
supervisors cannot control the correctness of
implementation of the design requirements,
especially as these are mostly general in char-
acter or are lacking altogether in the case of



M Foto 3d. |V - vedere latura sud a sarpantei
reabilitate din Palatul Episcopal Romano-catolic
Oradea, dupd restaurare

B Photo 3d. |V - southern side of the rehabilitated
roof structure over the Roman Catholic Bishopric
Palace in Oradea, after conservation

interventions on historic roof structures. We
are still moderately optimistic considering the
fact that there have already been instances
when the construction supervisor stopped the
implementation until the interventions on the
roof structures were included in the design.
Nevertheless, we refrain from commenting on
the quality of such designs even in this posi-
tive case. Let us not forget the interventions ef-
fected in the 1960s on the roof structures of the
Bishopric Palace in Oradea, operations carried
out in quite a coherent manner based on a de-
sign concept that yielded catastrophic results.

What really allows for optimism in the
domain of the conservation/rehabilitation of
Baroque historic roof structures is the fact
that besides the teams specialised within the
BHCT programme'?, new teams emerge con-
sisting of members open to learning and with
a sense of respect for historic structures and
elaborate designs; also, professional develop-
ment is achieved through the work process,
where an already formed team can instruct
new teams during the process.

19 BHCT - Built Heritage Conservation Training,
courses for specialisation organised by the
Transylvania Trust at the Banffy Manor House
in Bontida, Cluj Co., since 2001 to the present.

20 The teams behind the studies and designs are
listed in the Bibliography, yet I find that mas-
ter carpenters, construction site managers need
to be listed, as quality implementation would
have been impossible without them. (I, III) the
team of master carpenter Attila GALFI; (II) the
team of master carpenter Zsolt BOLDIZSAR, IV
— construction site managers engineer Razvan
IONASCU and Cristian BOCSAN have under-
stood the necessity for teaching their staff by
inviting master carpenter Szabolcs KALLAL, thus
the team led by Gdbor MADARASZ could per-
form on an authentic level of quality even after
the withdrawal of the instructing team.
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Conclusions?!

Along with the economic growth and the
demand (stated even at local policy level) for
a visible renewal (of the building elevations
in historical town centres: Oradea, Cluj-Na-
poca) of the built heritage, there is an increase
in operations on roofs, and owing to a lack
of maintenance during the last 70-80 years,
interventions on roof structures are also im-
possible to avoid.

This article has demonstrated that unpro-
fessional interventions (temporary ones — III,
or based on an erroneous concept, without an
understanding of the behaviour of the histor-
ic roof structure — IV) are merely a waste of fi-
nancial (and human) resources, while the re-
sult is less than enduring. In both situations,
owing to the flexibility and huge deforma-
tions of the elements/sub-units, water infiltra-
tions continued to damage the roof structure,
which soon enough reached a pre-collapse
state (III) or was severely degraded (IV).

It is consequently vital for the survival of
this segment of our built heritage (historic roof
structures) to elaborate high quality designs,
based on a recognition of their inherent his-
torical and structural values, and also to treat
these structures with the utmost care from the
research phase through the design phase, and
all the way to implementation. The financing
of a guide on surveying/designing and imple-
menting such operations is highly desirable.

Not exploiting the possibility of model-
ling static behaviour — benefiting from 21¢
century advanced digital instruments for
surveying (both IT for modelling and calcu-
lation), and comparing the calculation re-
sults with the balance of the analysis of these
200-250-year-old structures in the laboratory
of history — reflects a deep misunderstanding
of the values of historic roof structures both
by design engineers (and architects as heads
of design) and by society taken as a whole.

We hope that the examples of best prac-
tice in the spectacular rehabilitation of roof
structures, in compliance with the most rigor-
ous quality standards, will have a beneficial
effect in the implementation of these prac-
tices. Photo 3 shows the four roof structures
in all their might, after the completion of the
intervention works.

Note

B The works presented here are the result of
team-work done by present and former mem-
bers of our design team, nevertheless the
main co-authors of this study are Boglarka
BOHONYI (III, IV); Jézsef HARI (II, IV), and
Boréka SANDOR (I, II, IV).

21 If I were to take over the complete text of chap-
ter 7 Conclusions of the aforementioned article
(MAKAY et al. 2015), the statements therein
would unfortunately be completely valid, the
same experts authorised by the Ministry of Cul-
ture still consider historic roof structures to be
“secondary structural elements”, structural in-
tervention designs for roof structures continue
to be superficial and/or of no quality, while the
prestige of carpentry joints (among engineers
working in design) has not increased.



B When we evoke the memory of
a friend, moments spent with them
or within their area of activity come
to mind involuntarily.

Thus I revisited the year 1990,
the moment when the activity re-
lated to historic buildings was rein-
vented. It was then that I was truly
shocked to learn that we, who had
been working in the old Histor-
ic Buildings’ Directorate, were in
the minority, that the newly estab-
lished structures were largely com-
posed of and led by entrepreneurs
and craftsmen without technical
studies, who had never worked
on conservation sites, who knew
nothing of the complexity of the
wooden structures we were called
to conserve.

Even though some of them came
from rural areas and had previously
worked in this area under their par-
ents’ guidance, none of them had
sufficient technical knowledge to
work without guidance in a field as
complex as the one coordinated by
the newly established institution,
tasked with historic building con-
servation, would prove to be.

Fortunately for us, the general
organisational scheme of the new
institution provided for a number
of positions for the coordination
and monitoring of the works’ im-
plementation, and hiring Ms An-
namaria HALASZ in this depart-
ment was undoubtedly lucky.

I say — lucky — now, after so much
time has passed from that moment,
now, when the woodworkers’ team

nmemonaw TTANSSylvania

In memoriam

Annamaria HALASZ

B Cind evocam amintirea unui pri-
eten, ne vin fara voie in minte mo-
mente petrecute in preajma lui sau
in zona lui de activitate.

Asa se face ca am revdzut mo-
mentul ‘90, momentul reinventarii
activitatii legate de monumente.
Atunci am fost realmente socat sa
constat ca noi, cei ce lucraseram in
vechea Directie a Monumentelor,
eram o minoritate, ca noile struc-
turi ce luasera fiinta erau in mare
masura compuse si conduse de
antreprenori si mesteri fara studii
tehnice, care nu mai lucrasera pe
vreun gantier de restaurare, care nu
cunosteau nimic din complexitatea
structurilor de lemn pe care eram
chemati sa le restauram.

Chiar daca unii dintre ei prove-
neau din mediul rural, si mai lucra-
serd in acest mediu sub indrumarea
parintilor, nici unii nu aveau sufi-
ciente cunostinte tehnice pentru a
lucra fara indrumare intr-un dome-
niu atat de complex cum avea sa se
dovedeasca domeniul coordonat de
nou-infiintata institutie ce urma sa
se ocupe de restaurari.

Din fericire pentru noi, schema
generala de organizare a noii insti-
tutii prevedea un numar de posturi
pentru coordonarea i urmaérirea
executiei lucrarilor; iar angajarea
doamnei Annamaéria HALASZ in
acest compartiment a fost fara in-
doiala un noroc.

Spun — noroc — acum la trecerea
a atat de mult timp de la acel mo-
ment, acum cand echipa de lemnari
coordonatd de mine a realizat cu

rnostra

B Egy baratunk emlékének felidézé-
sekor akaratlanul is esziinkbe jutnak
a térsasdgdban vagy a k6z6s munka-
végzés alatt megélt pillanatok.

Igy idéz6dott fel bennem az a
pillanat, amikor ‘90-ben wjrakezdéd-
hetett a miiemlékekkel kapcsolatos
munka. Akkor valésidggal megrazo
volt azt latni, hogy mi, akik azel6tt a
valamikori Mtiemléki Igazgatésdgon
dolgoztunk, kisebbségben voltunk,
mivel az Gjonnan létrehozott struk-
tardkat legnagyobbrészt mitiszaki
tanulmanyokat nem végzett vallalko-
z6k és mesteremberek toltotték ki és
vezették, akik azel6tt soha nem dol-
goztak miemlék-felajitasi telepen, és
akik nem ismerték a helyreéllitand6
faszerkezetek komplexitasat.

Még ha voltak is kozottiik olyanok,
akik vidéki szarmazasuk révén, a szii-
16k iranyitasa alatt dolgoztak mar eb-
ben a kozegben, egyikitknek sem volt
meg a kell6 miiszaki felkésziiltsége,
hogy ttmutatas nélkiil munkalkodjon
egy ennyire Osszetett teriileten, mint
amilyennek a helyreéllitdssal megbi-
zott, Gjonnan létesitett intézmény al-
tal koordinalt tertilet bizonyult.

Szerencsénkre a frissen létestilt
intézmény éaltalanos szervezeti fel-
épitése el6irt meghatarozott szamu
posztot a munkalatok kivitelezésének
feliigyeletére és kovetésére. HALASZ
Annamaria felvétele erre a részlegre
pedig mindenképp szerencsés volt.

Azt mondom, szerencse volt —
most, hogy mar annyi idé eltelt az
a bizonyos donté pillanat 6ta, most,
hogy az altalam feliigyelt 4csok csa-
pata immaér joéval toébb, mint 100 fa-
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that I coordinate has implement-
ed far more than 100 conservation
works on wooden churches, and
Ms HALASZ was an essential mem-
ber of this team.

I find it difficult to separate the
activity of those years from the
person Annaméria HALASZ, al-
ways cheerful, optimistic, willing
to learn new things, when the issue
of money was never raised, when
we stayed in unheated rooms with
4 to 5 beds, in the wilderness that
is currently ignored by all officials
and that was the background of all
our sites.

It is hard for me to imagine those
places without Annamaria, without
her cheerful and open spirit that
animated us all. She always knew
how to be a reliable companion,
helping entrepreneurs at the begin-
ning of the road with suggestions
for site organisation, with tips on
purchasing materials or drawing up

=|N MEMORIAM

mult peste 100 de restaurari de bi-
serici de lemn, iar d-na ing. HALASZ
a fost o compomentd de baza a
acestei echipe.

Imi este greu sa separ activita-
tea acelor ani de omul Annamaéria
HALASZ, tot timpul vesela, opti-
mista, doritoare sa invete lucruri
noi, cAnd problema banilor nu se
punea niciodatd, cand ne cazam in
camere neincilzite de 4-5 paturi,
in pustietatea pe care in prezent o
ignora toti oficialii si care atunci era
decorul tuturor santierelor noastre.

Imi e greu sa-mi imaginez acele
locuri farda Annamaria, fara spiritul
ei vesel gi deschis ce ne anima pe
toti. A stiut tot timpul sa fie un to-
vards de nadejde, ajutdndu-i pe an-
treprenori la acel inceput de drum
cu sugestii de organizare a santie-
relor, cu sfaturi privind achizitio-
narea materialelor sau intocmirea
situatiilor lunare de lucrari, inva-
tindu-i despre normele de deviz,
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templom helyreéllitasat végezte el,
HALASZ mérnok asszony pedig a
csapat egyik oszlopos tagja volt.

Nehezemre esik azon évek mun-
kalkodasat kiilon latni az embertdl,
HALASZ Annamariatél, aki min-
dig vidam és dertil4t6 volt, mindig
készen &llt Gj dolgok befogadéséra,
amikor még a pénz kérdése nem volt
téma, amikor négy-6t agyas, fltetlen
szobdkban szallasoltak el benniin-
ket, olyan lepusztult korilmények
kozott, amelyekrdl a mai tisztvisel6k
mit sem tudnak, és amelyek akkor
az épit6telepek megszokott velejardi
voltak.

Nehezemre esik ezeket a helyeket
Annamdria és az ¢ vidam, nyitott,
mindannyiunkat felderit6 szelleme
nélkil elképzelni. Mindig is meg-
bizhat6 munkatars volt, segitette a
kivitelezéket az Gt kezdetén az épits-
telepi felvonulas megszervezésében,
az anyagbeszerzésre, a havi teljesi-
tési tervek Osszedllitdsara vonatkozd




] Transsylvania
IN MEMORIAM y I-IOST I.a

monthly implementation reports,
teaching them about the norms of
budget estimates, health and safe-
ty regulations, things related to the
operation of a construction site.

I must point out that these ac-
tivities were not part of her “job
description”, Ms HALASZ being
hired as construction supervisor by
the beneficiary — The Ministry of
Culture, but without her technical
help it is hard for me to imagine
how it would have worked out for
those craftsmen and entrepreneurs.

Now, when Annamaéria has gone
to another, I hope more hospitable
place, when other friends from the
team have taken the same road,
when the many remaining small
churches are condemned to ruin
in the absence of kind people, we
are left only with the regret that
the spirit of some like Annamdria
HALASZ could not fully manifest.

Niels AUNER
architect

normele de protectia muncii, in ge-
neral lucruri legate de functionarea
unui santier de constructii.

Trebuie sd precizez cd aceste
activitati nu faceau parte din ,figa
postului”, doamna HALASZ fiind
angajata ca diriginte de santier din
partea beneficiarului — Ministerul
Culturii, dar fara acest ajutor tehnic
imi este greu sa-mi imaginez cum
s-ar fi descurcat acei mesteri gi an-
treprenori.

Acum, cand Annamadria a plecat
spre alte lumi, sper eu mai ospita-
liere, cand alti prieteni din echipa
au luat acelasi drum, cand multele
bisericute ramase sunt condamna-
te la pieire in lipsa unor oameni
inimogi, ne raméne doar regretul
ca spiritul unora ca Annamdria
HALASZ nu s-a putut manifesta pe
deplin.

Niels AUNER
arhitect

tandcsokkal, elmagyarazva nekik a
koltségvetési normak, a munkavé-
delmi szabalyok mibenlétét, és alta-
laban mindent, ami az épit6telepek
miikodésével kapcsolatos tudnivalé-
kat illeti.

Meg kell emlitenem, hogy ezek
a tevékenységek nem szerepeltek
a munkakori leirasaban, HALASZ
Annamériat ugyanis a megrende-
16, a Kulturalis Minisztérium ellen-
6rz6 mérnokként alkalmazta; az 6
technikai segitsége nélkil ellenben
nehezen tudom elképzelni, hogy a
mesterek és vallalkozdk hogyan bol-
dogultak volna.

Most, hogy Annaméria mas, re-
mélhetéleg baratsdgosabb vilagok
felé vette az Gtjat, amikor mas baréta-
im is a valamikori csapatb6l ugyana-
zon Utra léptek, és amikor a megma-
radt szamos kis templom pusztulasra
van itélve odaad6 emberek hidnyé-
ban, csak a sajnalkozas marad, hogy
nem tudott teljes mértékben megmu-
tatkozni az olyan emberek szelleme,
mint HALASZ Annamdria.

Niels AUNER
épitész
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Retrospective of the TUSNAD Conference

Retrospectiva Conferintei TUSNAD

Visszatekinté a TUSNAD konferenciara

B In 2020 the International Conference
Series on Theoretical and Practical Issues
on Built Heritage Conservation — TUS-
NAD celebrates the 20™ edition since its
launch in 1992. To mark this occasion,
we present below a synthesis of the top-
ics addressed at the conferences, from
the beginning to the present. The confer-
ence’s 20 edition will be a special one;
the launch of the topics will take place at
the beginning of 2020.

The topics of the TUSNAD Confer-
ence between 1992-2018:

Built Heritage Conservation Training
Course — 1% edition (1992) — Tugnad-Bai

The conference’s first edition had an
establishing role and it consisted of the
abridged presentations of the Hungarian
specialised courses on historic build-
ing conservation for architects. (Zsolt
MATE, 2007)

Built Heritage Conference, General
Approaches — 2™ and 3™ editions (1993
and 1994) — Tugnad-Bai

In the first years the conferences did
not have a well-defined main theme, the
presentations discussed theoretical and
practical issues from all the different
fields of historic building conservation.
(Zsolt MATE, 2007)

The Change of Attitude towards Mon-
ument Protection from the Venice Charter
to Present — 4 edition (1995) — Tusnad-
Bai

The edition’s papers focused on the
issue of authenticity during the preser-
vation and conservation process. (Zsolt
MATE, 2007)

Castles and Mansions from Eastern
Europe — 5% edition (1996) — Tusnad-Bai

The topic dealt with a segment of
Central and Eastern European built
heritage that had been deprived of its
maintaining owner and social stratum
and transformed into a symbol to be de-
stroyed, thus in a situation where spe-
cialists felt that it was the last moment
to do something to help the region’s
conservation boards in developing a
proper preservation strategy. (Dorottya
MAKAY, 2003)
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B in anul 2020 Seria conferintelor inter-
nationale de Teoria si practica reabilitarii
patrimoniului construit — TUSNAD sar-
béatoreste cea de-a 20-a editie de la lan-
sarea din anul 1992. Cu aceasta ocazie,
va prezentdm mai jos o sinteza a temati-
cilor abordate in cadrul conferintelor de
la infiintare pana in prezent. Editia 20 a
conferintei va fi o editie speciala, iar lan-
sarea tematicilor va avea loc la inceputul
anului 2020.

Teme abordate la Conferinta TUS-
NAD intre anii 1992-2018:

Curs de protectie a monumentelor is-
torice — editia 1 (1992) — Tusnad-Bai

Prima editie a seriilor de conferinte
a avut scop de instituire gi s-a structurat
in jurul unor prelegeri ale cursului de
specializare a arhitectilor din domeniul
protectiei monumentelor istorice din
Ungaria, prezentate sub forma prescur-
tata. (Zsolt MATE, 2007)

Evenimente fara tematicd anuntatd —
editia 2 gi 3 (1993 si 1994) — Tusnad-Bai

In primii ani conferinta nu a avut o
tematicad concreta, prelegerile prezentau
probleme generale din domeniile teoriei
si practicii protectiei monumentelor is-
torice. (Zsolt MATE, 2007)

Schimbari de viziune de la Charta de
la Venetia pana la sfargitul mileniului -
editia 4 (1995) — Tusnad-Bai

Prezentdrile s-au grupat in jurul
tematicii privind autenticitatea in pro-
cesul de ocrotire si reabilitare. (Zsolt
MATE, 2007)

Destinul regedintelor nobiliare din
Europa Centralad si de Est — editia 5
(1996) — Tugnad-Bai

Indepartarea violentd a proprietari-
lor si a stratului social intretinator, pre-
cum gi administrarea acestui patrimoniu
privit ca simbol al unei amintiri negati-
ve, demne de devastare, a determinat
starea limita a acestei parti a patrimo-
niului construit din Europa Centrala si
de Est, specialistii simtind nevoia de a
intreprinde ceva in ultima clipa in spriji-
nul autoritatilor de protectia monumen-
telor istorice, in elaborarea unei strategii
adecvate. (Dorottya MAKAY, 2003)

B Az 1992-ben ttjara inditott Az épitett
orokség feltijitasanak elméleti és gyakorla-
ti kérdései nemzetkdézi konferenciasorozat
— TUSNAD 2020-ban tinnepli htszéves
évfordulé6jat. Ebbdl az alkalombél az
alabbiakban egy osszefoglalét kozliink a
konferencian elhangzott tematikdkrél a
kezdetektdl napjainkig. A konferencia 20.
ulésszaka kulonleges tilésszaknak igér-
kezik, amelynek tematikait a 2020-as év
elejére igérik a szervezok.

A TUSNAD konferencia témai 1992—
2018 kozott:

Miiemlékvédelmi szaktanfolyam — 1.
ulésszak (1992) — Tusnadfirds

A konferencia els6 iilésszaka a
megalapozas szdndékaval indult, és a
magyarorszagi muemlékvédelmi szak-
mérnokképzés roviditett eléadasai koré
szervez6édott. (MATE Zsolt, 2007)

Rogzitett tematika nélkiili esemény
— 2. és 3. ilésszak (1993 és 1994) — Tus-
nadfiirdé

Az els6 években a konferencidkon
még szorosan vett tematika nélkiil kap-
tak helyet el6adasok a miemlékvédelem
elméleti és gyakorlati kérdései minden
teriiletérél. (MATE Zsolt, 2007)

A miiemlékvédelmi szemlélet alaku-
lasa a Velencei chartatdl az ezredfordu-
16ig — 4. lésszak (1995) — Tusnadfirdé

Ebben az évben az el6adasok a meg-
6rzés és helyredllitas hitelességének kér-
dése koré csoportosultak. (MATE Zsolt,
2007)

Kastélysors Kozép-Kelet Eurépdban —
5. ilésszak (1996) — Tusnadfirdé

A tulajdonos és karbantarté tarsa-
dalmi réteg erészakos megsziintetése,
valamint a kastélyok orokségének rossz
emlékd, pusztitandé szimbélumként
valé kezelése hatarhelyzetbe juttatta
Ko6zép-Kelet-Eurépa épitett orokségé-
nek ezen részét, ezért a szakemberek
agy érezték, hogy az utols6 o6raban
sziikséges valamit tennitik — hozzasegi-
tendd a régié miiemlékvédelmi hatdsa-
gait egy megfeleld stratégia kialakitasa-
hoz. (MAKAY Dorottya, 2003)

Egyhdzi épitészeti orckség — 6.
tilésszak (1997) — Tusnadfurds
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Ecclesiastical Built Heritage Conser-
vation — 6% edition (1997) — Tusnad-Bai

The topic focused on the least en-
dangered category of built heritage.
Buildings belonging to this category also
raise many unanswered questions, be-
ing often in decay due to inappropriate
interventions or to the disappearance of
their congregations, brought about by
ethnic and religious changes. (Dorottya
MAKAY, 2003)

Preservation of Historic Settlements —
7% edition (1998) — Tusnad-Bai

This edition synthesised the conse-
quences of the ,wild capitalist” urbani-
sation processes that speeded up in the
late ‘90s, the impact on the built envi-
ronment of interventions guided by the
Socialist slogan ,,new environment for
new people” in the near past, as well as
the Western examples and experiences
regarding the integrated protection of
historic towns. (Dorottya MAKAY, 2003)

Vernacular Architecture — 8" edition
(1999) — Tusnad-Bai

The conference tried to answer the
question whether plots, villages, and
rural landscapes relying on 19" centu-
ry family agriculture can be saved, and
how can conservation contribute to de-
velopment. (Dorottya MAKAY, 2003)

Built Heritage and Society — 9" edi-
tion (2000) — Tugnad-Bai

This edition tried to remove built
heritage from the ivory tower of con-
servationists and professionals, and
let society take the floor and voice its
thoughts on what for professionals is a
sacred and inviolable aim excusing all
means. (Dorottya MAKAY, 2003)

Integrated Built Heritage Conserva-
tion — 10™edition (2001) — Tugnad-Bai

The chosen topic of the meeting was
marked by seeking new perspectives, an
attitude considered to be universal at
the beginning of the new Millenium in
all the fields related to human culture
and civilisation. It was an attempt to
undergo synthesis instead of analyses.
(Dorottya MAKAY, 2001)

Built Heritage Conservation, Com-
patibility Issues — 11" edition (2003) —
Tugnad-Bai

The conference dealt with the com-
patibility issues of interventions in re-
gards to the environment, discussing
natural and built environments in gener-
al and historic buildings and load-bear-
ing structures in particular. (Balint
SZABO, 2003)

Realistic Approach to Built Heritage
Conservation — 12" edition (2005) — Baia
Mare

By moving the conference location
to Baia Mare and through the excellent
choice of the venue, the participants
from various countries were able to
study a completed heritage conservation

Patrimoniul arhitectural de cult - edi-
tia 6 (1997) — Tugnad-Bai

Categoria de monumente istorice
aflate in situatia cea mai fericita din
punct de vedere al periclitarii minime
a existentei fizice a constituit tematica
sesiunii, care de asemenea conduce la
multe probleme nerezolvate in privinta
salvarii cladirilor de cult periclitate atat
de interventii nepricepute, cét si de lipsa
enoriasilor, datorita restructurérilor etni-
ce si religioase. (Dorottya MAKAY, 2003)

Protectia oraselor istorice — editia 7
(1998) — Tusnad-Bai

Conferinta s-a concentrat asupra sin-
tezei dezvoltarii urbane ,,cu caracter ca-
pitalist salbatic” caracteristice anilor ‘90
in regiunile noastre si asupra interven-
tiilor socialiste, in paralel cu exemplele
si experientele vestice privind protectia
integratd a oragelor istorice. (Dorottya
MAKAY, 2003)

Patrimoniul arhitectural vernacular —
editia 8 (1999) — Tusnad-Bai

Conferinta a incercat si formuleze
un raspuns privind posibilitatea de sal-
vare a imaginii satului, structurii urba-
nistice, a parceldrii caracteristice bazate
pe gospodarii familiale din secolul al
XIX-lea, respectiv privind modalitatea
si metodele prin care protectia consti-
tuie un element al dezvoltarii. (Dorottya
MAKAY, 2003)

Patrimoniul construit gi societatea —
editia 9 (2000) — Tusnad-Bai

A fost abordat un subiect mai global,
ocazie cu care s-a incercat eliberarea
patrimoniului construit din turnul de
fildeg al ,protectorilor” si specialistilor
si determinarea ,societatii” sa-si expri-
me opinia legatd de ceea ce constituie
scopul sacru, inviolabil al specialistilor.
(Dorottya MAKAY, 2003)

Protectia integratd a patrimoniului
construit — editia 10 (2001) — Tugnad-Bai

Caracteristica tematicii conferintei
a fost cautarea de drumuri, atat de sem-
nificativa tuturor domeniilor activitatii
umane, civilizate, culturale de la ince-
put de mileniu. A fost o incercare de a
trece de la analiza la sinteza. (Dorottya
MAKAY, 2001)

Reabilitarea constructiilor istorice,
aspecte de compatibilitate — editia 11
(2003) — Tusnad-Bai

Conferinta s-a axat pe problemele
inconjurator, fiind puse in discutie me-
diile naturale si construite in general,
constructiile si structurile portante isto-
rice in special. (Balint SZABO, 2003)

Incursiune in realitatile reabilita-
rii patrimoniului construit — editia 12
(2005) — Baia Mare

Cu ocazia mutarii locatiei conferintei
la Baia Mare, alegerea adecvatd a locului
conferintei a facut posibil ca un proiect
de reabilitare a patrominiului finalizat,

Fizikai 1éte veszélyeztetettsége szem-
pontjabdl a legszerencsésebb helyzet-
ben levé miiemlék-kategéria képezte az
tilésszak témajat, ebben az esetben is
sok a megvalaszolatlan kérdés, mind a
hozzéa nem érté beavatkozasok, mind az
etnikai és vallasi 4trendezédések miatt
hivek nélkiil maradt, pusztulé épiiletek
meglrzése tekintetében. (MAKAY Do-
rottya, 2003)

Torténeti vdrosok védelme - 7.
iilésszak (1998) — Tusnadfiirdé

Erdélyben a 90-es évek végére fel-
gyorsult varosi ,,vadkapitalista” fejlédés,
valamint az elmult id6szakban az épitett
kornyezettinkre hatd, szocialista, ,,ij em-
bernek 4j kérnyezet”-jellegli beavatkoza-
sok, és ezzel parhuzamosan a torténeti
véarosok integralt védelmének nyugati
példainak és tapasztalatainak szintézise
volt a konferencia figyelmének a kozép-
pontjaban. (MAKAY Dorottya, 2003)

Népi épitészeti 6rokség — 8. tilésszak
(1999) — Tusnadfirdd

A konferencia arra prébélt vélaszt
keresni, hogy megmentheté-e a XIX.
szazadi, csaladi gazdaséagra épiild telek,
falu, falukép: hogyan, milyen mddsze-
rekkel lehet a védelem a fejlesztés része.
(MAKAY Dorottya, 2003)

Epitett 6rokség és tarsadalom — 9.
uilésszak (2000) — Tusnadfiird

Az lésszak téméja globalisan koze-
litette meg a kérdéskort, megprobalva ez-
altal az épitett orokséget az tgynevezett
,véd6k” és szakmabeliek elefantcsont-
tornyabol kiragadni, és a ,tarsadalmat”
megszolaltatni, megtudni a tarsadalom
véleményét arr6l, ami a szakmabeliek-
nek szent, sérthetetlen és eszkozt szen-
tesit6 cél. (MAKAY Dorottya, 2003)

Az épitett 6rokség integralt védelme —
10. 0lésszak (2001) — Tusnéadfiird

A témavalasztas a teljes emberiség-
re, illetve az Gsszes emberi, civiliz4cids,
kulturalis tevékenységi tertletre kiter-
jed6 tutkereséssel jellemezhetd. Kisérlet
volt az analizisrél a szintézisre valé atté-
résre. (MAKAY Dorottya, 2001)

Torténeti éptiletek felijitdsanak kom-
patibilitas kérdései — 11. tlésszak (2003)
— Tusnadfiirdé

A konferencia a kdrnyezeti tényez6k
kompatibilitaskérdéseit tekintette &t,
targyalva a természeti és az épitett kor-
nyezetet altalanossidgban, valamint rész-
letesebben a torténeti épiileteket és a tar-
tészerkezeteket. (SZABO Balint, 2003)

Az épitett orokség felijitdsanak sok-
szinti valdsdgos arca — 12. ilésszak
(2005) — Nagybanya

A konferencia helyszinének Nagy-
banyara valé atkoltoztetése, valamint
a megfelel6en kivélasztott konferencia
helyszine lehetévé tette, hogy egy befeje-
zett orokségvédelmi projektet a szakma
tobb orszagbdl Gsszesereglett képvisel6i
egy héten at a konferencia kozvetlen
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project in situ, which at the time consti-
tuted the direct ambience of the confer-
ence for a whole week. (Zsolt MATE,
2007)

Global Protection of Historical Towns
— 13" edition (2007) — Sibiu

Through the conference topic, the
participants made a series of observa-
tions and useful remarks regarding the
scientific approach to historic towns.
(Balint SZABO, 2007) The conference
was organised in Sibiu, which in 2007
held the title of European Capital of Cul-
ture.

The Vernacular and the Multicultural
Dialogue — 14" edition (2009) — Rimetea

The conservation of villages and of
vernacular built heritage were presented
through settlements from within or out-
side our country’s borders, where a pro-
fessional and successful rehabilitation
programme had been initiated.

Fortresses once again in Use — 15"
edition (2011) — Alba Iulia / Simleu Sil-
vaniei

The edition of the conference offered
a multi- and interdisciplinary approach
regarding fortresses, discussing the
specific aspects of sustainable develop-
ment.

Contemporary Conveniences in Histor-
ic Buildings — 16" edition (2013) — Bistrita

The conference topic sought an-
swers and solutions regarding what
is to be done in order to minimise the
heritage losses caused by the increase
of comfort. The conference joined the
events organised with the occasion of
the 450" anniversary of the consecration
of the Lutheran Church A.C. in Bistrita.

Contemporary Management for Built
Heritage Protection — 17™ edition (2014)
— Cluj-Napoca

The conference topic presented the
management of built heritage through
the context of all the activities which
are organised to ensure the protection of
built heritage, guaranteeing the sustain-
able development of the built environ-
ment.

Reconstruction of monuments and
sites — 18" edition (2016) — Cluj-Napoca

Reconstruction was the main topic of
this edition, as part of the interventions
on built heritage. The presentations dis-
cussed the history of reconstruction,
partial or total reconstructions, as well
as their advantages and disadvantages.

Built Heritage, an Exceptional Part of
Cultural Heritage — 19* edition (2018) —
Cluj-Napoca

Recurring interventions are needed
every 25-30 years, raising the buildings
that are part of the built heritage to the
current, modern standards. The spe-
cialists in the field shared their own
approaches and experiences regarding
built heritage conservation.
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formand ambianta directd a conferintei,
sd poata fi studiat in situ de catre spe-
cialistii veniti din mai multe tari. (Zsolt
MATE, 2007)

Protectia globala a oragelor istorice —
editia 13 (2007) — Sibiu

Prin tematica conferintei parcursa
de participanti, s-a facut o serie de con-
statari, precizari si remarci utile abor-
darii stiintifice a problematicii oragelor
istorice. (Balint SZABO, 2007). Locatia
aleasa a fost oragul Sibiu, care in anul
2007 a detinut titlul de Capitald Cultu-
rald Europeana.

Arhitectura vernaculard in regiuni
multiculturale — editia 14 (2009) — Rimetea

Protectia satelor si a arhitecturii ver-
naculare a fost parcursd prin prezenta-
rea localitatilor din tara si strainatate
unde s-a initiat un program de reabilita-
re de inalt nivel si de succes.

Fortificatii din nou in folosinta — edi-
tia 15 (2011) — Alba Iulia / Simleu Sil-
vaniei

Editia si-a propus o abordare multi- si
interdisciplinara a problematicii fortifica-
tiilor, luand in discutie inclusiv aspecte
specifice ale protectiei sustenabile.

Confort contemporan in cladiri istori-
ce — editia 16 (2013) — Bistrita

Problematica centrala a conferintei
a fost cautarea solutiilor pentru a mini-
miza pierderile de patrimoniu provocate
de majorarea confortului la monumente-
le istorice. Conferinta s-a aldturat eveni-
mentului organizat cu ocazia aniversarii
a 450 de ani de la sfintirea bisericii evan-
ghelice C.A. din Bistrita.

Managementul contemporan pentru
protectia patrimoniului construit — editia
17 (2014) — Cluj-Napoca

Conferinta s-a axat pe tema manage-
mentului patrimoniului construit, prin
care prelegerile au abordat organizarea
tuturor activitatilor menite sa asigure
protectia patrimoniului construit, ga-
rantdnd in paralel inclusiv dezvoltarea
durabild a mediului construit.

Reconstructia monumentelor si situ-
rilor istorice — editia 18 (2016) — Cluj-Na-
poca

A fost abordat subiectul reconstruc-
tiei, ca parte a interventiilor asupra mo-
numentelor istorice. Prelegerile s-au axat
pe istoria reconstructiei, pe reconstructii
totale si partiale, dezbatand avantajele si
dezavantajele acestora.

Patrimoniu construit, parte de excep-
tie a patrimoniului cultural — editia 19
(2018) — Cluj-Napoca

Interventiile periodice asupra monu-
mentelor istorice sunt necesare o data
la 25-30 de ani, aducand la standardele
contemporane cladirile apartinind pa-
trimoniului construit. Specialigtii au im-
partasit propriile abordari cu privire la
activitatea de protectie a patrimoniului
construit.

kornyezetét képezé helyszinen tanulmaé-
nyozhassanak. (MATE Zsolt, 2007)

Torténeti varosok dtfogo védelme —
13. ulésszak (2007) — Nagyszeben

A konferencia témédjat boncolgatva,
a résztvevik egy sor megallapitast, pon-
tositast, megjegyzést fogalmaztak meg a
torténeti varosok kérdéskorét illetGen,
hasznos tudomanyos felvetésekkel bé-
vitve azt. (SZABO Balint, 2007) A konfe-
rencia helyszinéiil Nagyszeben szolgalt,
amelyik 2007-ben az Eur6pa Kulturalis
Févarosa cimet birtokolta.

Tobbnemzetiségli régick népi épité-
szete — 14. iilésszak (2009) — Torockd

A falvak és a népi épitészet védelme
témakort olyan telepiilések bemutatasa
szolgalta, hataron innen vagy tal, ahol
valamilyen szinvonalas és sikeres hely-
reallitasi projekt elindult.

Viérak, erdditések Gjra haszndlatban
— 15. tilésszak (2011) — Gyulafehérvar /
Szilagysomly6

Az ilésszak egy multi- és interdisz-
ciplinaris megkozelitést kinalt a varak
és erdditések témajanak, ugyanakkor
targyalta a fenntarthat6 fejl6désre vonat-
koz6 aspektusokat.

Kortars komfort torténeti épiiletekben
—16. (lésszak (2013) — Beszterce

A konferencia kozponti kérdéskore
valaszokat keresett arra, hogy mi a te-
end6 ahhoz, hogy a komfortositassal az
orokségérték-vesztés minimalis legyen.
A konferencia csatlakozott ahhoz az
eseménysorhoz, amely a besztercei 4. h.
evangélikus templom felszentelésének
450. évforduléjat tnnepelte.

Az épitettorckség-védelem  kortdrs
menedzsmentje — 17. Ulésszak (2014) —
Kolozsvar

A konferencia az épitett orokség
menedzsmentjének témajat jarta koril,
targyalva mindazon tevékenységeket,
amelyek az épitett 6rokség védelmében
zajlanak, ugyanakkor biztositva az épi-
tett kérnyezet fenntarthat6 fejlédését is.

A miiemlékek és a miiemléki helyszi-
nek rekonstrukcidja —18. iillésszak (2016)
—Kolozsvér

Az ilésszak téméja a mulemléki
beavatkozédsok szerves részét képezd
rekonstrukciéval foglalkozott. Az eléa-
dasokban szé esett a torténeti rekonst-
rukciérdl, a teljes és részleges rekonst-
rukciokrél, valamint ezek elényeirdl és
héatranyairol.

Az épitett 6rokség mint a kulturdlis
orokség kivételes része — 19. tilésszak
(2018) — Kolozsvér

Periodikus beavatkozasokra 25-30
évenként van sziikség, amelyek &ltal az
épitett 6rokséghez tartozé épitményeket
a kortérs igények szintjére lehet emelni.
A szakembereknek lehet6sége nyilt az
épitett orokséghez valé személyes viszo-
nyulasukrél és mtiemléki tevékenysé-
giikrél értekezni.
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