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The Applicability of Technical Regulations Referring to
Interventions on Historic Load-bearing Structures

SAFETY VERSUS PROTECTION OF HERITAGE VALUES?

Aplicabilitatea reglementarilor tehnice de interventii
la structuri portante istorice
SIGURANTA VERSUS PROTECTIA VALORILOR DE PATRIMONIU?

A muszaki el6irasok alkalmazhatdsaga torténeti
tartoszerkezetek beavatkozasainal
BIZTONSAG VAGY OROKSEGI ERTEKEK VEDELME?

B Motto: The greatest danger to
historic buildings comes from engi-
neers who are unaware of their
unique values and apply the Codes
literally, or who are unwilling to
accept responsibility for making
judgements. It can be said with some
justice, that many historic build-
ings have the options of being de-
stroyed by the Codes or by the next
earthquake.?

B Abstract: Historic load-bearing
structures support the architectural
sub-units and artistic components
of historic buildings. As listed his-
toric buildings, these encompass
heritage values that are protected by
Iaw. Obviously, the most spectacular
heritage values belong to the artis-
tic components (mural paintings,
painted wood, carved stone, stuc-

1 Engineer, PhD, lecturer at the Technical
University of Cluj-Napoca, Romania.

2 Bernard M. FEILDEN, Conservation of
Historic Buildings (Oxford: Taylor & Fran-
cis, 2003). Motto of the International
Conference Series on Historic Structures
organised since 1997.
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B Motto: Cel mai mare pericol ce
amenintd cladirile istorice vine din
partea inginerilor care ignora valo-
rile acestora cu caracter de exceptie
si aplicd mecanic Codurile sau care
nu vor sd-si asume responsabilita-
tea de a formula judecati proprii. Se
poate spune, cu oarecare indreptd-
tire, ca multe cladiri istorice au de
ales intre a fi distruse de Coduri sau
de urmatorul cutremur.?

B Rezumat: Structurile portante is-
torice sustin subansamblurile arhi-
tecturale si componentele artistice
ale cladirilor istorice. Listate ca si
monumente istorice, cladirile istori-
ce dispun de valori de patrimoniu,
ce sunt, prin lege, protejate. Evident,
cele mai spectaculoase valori de pa-
trimoniu apartin componentelor ar-
tistice (picturi murale, lemn pictat,

1 Inginer, dr., sef lucrari la Universitatea
Tehnica din Cluj-Napoca, Romania.

2 Bernard M. FEILDEN, Conservation of
Historic Buildings, Oxford, Taylor & Fran-
cis, 2003. Mottoul Conferintei Internatio-
nale Stiintifice de Structuri Portante Isto-
rice, organizata incepand din anul 1997.

B Mott6: ,,A miiemlék épiiletekre lesel-
kedd legnagyobb veszélyt azok az épi-
témérnckok jelentik, akik nincsenek
tisztaban azok egyedi értékeivel, és a
torvényeket (kédokat) sz6 szerint értel-
mezik, vagy akik vonakodva vallalnak
felel6sséget sajat nézeteikért. Tillzdsok
nélkiil allithatjuk, hogy szamos mu-
emlék épiilet valaszthat akézétt, hogy
a torvények (kédok) vagy a kovetkezd
foldrengés martalékava valik.™”

B Kivonat: A torténeti tartdszerkeze-
tek a torténeti épiiletek épitészeti
szerkezeteit és képzdmiivészeti tarto-
zékait hordjdk. A miiemléki nyilvan-
tartdsban szerepld torténeti épiiletek
olyan drokségértékekkel rendelkez-
nek, amelyek torvényileg védettek.
Természetesen a leglatvanyosabb drok-
ségértékek a képzdémiivészeti tarto-
zékok (falfestmények, festettfa tar-

1 Epit(’)’mérnék, doktor, egyetemi adjunktus,
Kolozsvar Miszaki Egyetem, Roméania.

2 Bernard M. FEILDEN: Conservation of
Historic Buildings. Oxford, 2003, Taylor
& Francis. Az 1997-ben indult Torténeti
Tart6szerkezetek Nemzetkozi Konferen-
cia-sorozat mottéja.



coes, etc.), but architectural sub-
units (joineries, floorings, etc.) may
also represent such values. Cases
when load-bearing structures are
considered as lacking in heritage
value are frequent, forcing brutal
structural alterations with the occa-
sion of interventions, while trying to
raise the safety of historic buildings
to the levels of current norms de-
manded from contemporary build-
ings. It is thus understood that in the
practice of designing interventions
on historic buildings two fundamen-
tal requirements are placed face to
face — ensuring performance crite-
ria of mechanical resistance and
stability, respectively the protection
of heritage values —, and the skill of
the specialist engineer is found in
his/her attempt to ensure simultane-
ously the two basic requirements for
historic load-bearing structures.

B Keywords: historic load-bearing
structure, heritage value, technical
regulation

B Through the basic idea of the
conference, the organisers meditate
on the necessity of having distinct
approaches to the construction of a
new building and to the interven-
tion on an existing one, in case of
which, if it is also listed as historic
building, the enforcement of the
legislation specific to new build-
ings becomes an even greater bur-
den. Of course, intervention meth-
ods are defined differently, both
through the lens of diverse techni-
cal regulations or directives, both
national and international!

The fact that we consider the
topic worthy of debating at present
is proven both by the discussions
in articles or different deliberations
by experts in heritage protection,®

3 Engineer Prof. Mircea CRISAN, PhD,
addressed the issue at the 2012 confer-
ence, which was published subsequent-
ly in issue 2 of 2013 of the Transsylvania
Nostra Journal. Architect Prof. Sergiu
NISTOR, PhD, as State Secretary at the
Ministry of Culture, formulated his ide-
as during the 2012 conference as well,
under reflections named “Historic Load-
bearing Structures, Stars or Victims of
Consolidations.”
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piatra sculptata, stucaturi etc.), dar
sunt apreciate gi subansamblurile
arhitecturale (tamplarii, pardoseli
etc.). Nu arareori sunt structurile
portante considerate fara valoare de
patrimoniu, iar cu ocazia interven-
tiilor, se forteaza transformari bru-
tale ale structurii portante, in cadrul
incercarilor de a ridica siguranta
monumentelor istorice la nivelul
normelor actuale, impuse construc-
tiilor contemporane. Este deci de la
sine inteles cd in practica proiecta-
rii interventiilor la monumente isto-
rice cele doud performante primor-
diale sunt puse fata in fata — asigu-
rarea criteriilor de performanta de
rezistentG mecanica si stabilitate,
respectiv protectia valorilor de pa-
trimoniu. lar maiestria inginerului
specialist consta in a incerca sd asi-
gure concomitent cele doud atribute
de baza ale structurii istorice.

B Cuvinte cheie: structura portan-
ta istoricd, valoare de patrimoniu,
reglementare tehnica

B Prin ideea de bazi a conferintei,
organizatorii mediteazd asupra ne-
cesitatii unei abordari distincte a
edificarii unei cladiri noi, pe de o
parte, si, pe de altd parte, a inter-
ventiei la o constructie existenta,
caz in care, daca aceasta este si
listatd ca monument istoric, apli-
carea legislatiei specifice cladirilor
noi devine o povara si mai mare.
Desigur si modul de a interveni se
defineste diferentiat, prin prisma
diferitelor reglementari tehnice sau
directive, atat nationale, cat si in-
ternationale!

Faptul cd o tematica este consi-
derata demna de dezbatut la ora ac-
tuala este sustinut de tratarea temei
in articole si de abordarea ei la di-
ferite dezbateri intre expertii dome-
niului protejdrii patrimoniului®, si
este dovedit de faptul ca editia ac-

3 Prof. dr. ing. Mircea CRISAN, la editia
din 2012 a conferintei, a tratat problema,
ulterior publicdnd in numarul 2/2013 al
revistei ,, Transsylvania Nostra”. Prof. dr.
arh. Sergiu NISTOR, in 2012, in calitate
de secretar de stat la Ministerul Culturii,
a formulat ideile intitulate ,Structurile
portante istorice, vedete sau victime ale
consolidarilor.”
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gvak, faragottkd elemek, stukkck stb.),
de épiiletszerkezetek is lehetnek
ilyen értékek (nyilaszarok, padlck
stb.). Nem ritka az az eset, amikor a
torténeti tartészerkezeteket nem tart-
jak orokségértéknek, és a beavatko-
zasok alkalmaval brutdlis szerkezeti
mddositasokat kényszeritenek ki azon
probalkozasok triigyén, hogy a mi-
elmék biztonsdagat, dllékonysdgdt a
mai, Uj épiiletekre vonatkozé irany-
elvek elvardsainak szintjére elemel-
jék. Magdatdl értetédik tehat, hogy a
miiemléki beavatkozdsok tervezési
gyakorlatdban a két kulcsfontossdgt
kévetelményt — a szerkezet szilardsa-
gara és allékonysdgara vonatkozé el-
vdardsok biztositasat, illetve az drok-
ségértékek védelmét — egymdssal
szembedllitjiak. Az igazi szerkezeti
mérndk abban bizonyit, hogy ezt a,
torténeti tartészerkezetek szdmdra
alapvetd két kovetelményt prébdlja
egyidejiileg kielégiteni.

B Kulcsszavak: torténeti tartészerke-
zet, orokségi érték, miiszaki el6irés

B A konferencia alapgondolata kap-
csan a szervezék azon elmélkednek,
hogy sziikséges-e kiilon megkozelités
egy Uj épiilet 1étrehozésdhoz, valamint
egy meglévo éptiletben torténd beavat-
kozashoz. Ez utébbi esetben, ha nyil-
véantartasban szereplé miemlékrél
van sz0, még nagyobb kihivast jelent
az 4j épiletekre vonatkozé mitiszaki
torvénykezés alkalmazasa. Természe-
tesen a beavatkozasi eljards meghaté-
rozésa is differencial6dik, részint a kii-
l6nb6z6 miiszaki el6irdsok és iranyel-
vek szerint, részint ezek nemzeti vagy
nemzetkozi érvénytiségét illetGen!

A tényt, hogy aktualisan megvi-
tatasra mélténak tartjuk ezt a tema-
tikat, az is igazolja, hogy az orokség-
védelmi szakemberek mar foglalkoz-
tak ezzel killonboz6 megbeszélések
és publikdcidk keretében,® de az is,

3 A kérdést prof. dr. Mircea CRISAN épit6-
mérnok targyalta az 2012-es konferencian,
amely utélag megjelent a Transsylvania
Nostra folyé6irat 2013. évi 2. szdméban.
Ugyancsak 2012-ben prof. dr. Sergiu NIS-
TOR épitészmérnok miivelddésiigyi mi-
nisztériumi allamtitkdri mingségében fo-
galmazta meg gondolatait A tdrténeti tarto-
szerkezetek mint a megerdsitések hirességei
vagy dldozatai cimen.
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but also by the fact that the confer-
ence’s current edition wholly allo-
cates — through articles and round
table discussions — its time to these
issues.

It is natural that, as a completion
of the technical regulations* specific
to constructions, the enforcement of
the regulations, treaties, and char-
ters that guide historic building con-
servation activity® is also necessary.
Buildings, besides ensuring shelter
and a space for the unfolding of hu-
man activity, must also correspond
to current requirements, as well as
to those of their environments.

The activity of building implies
human presence, encompassing eve-
rything from the concept to a build-
ing’s construction. As any other
human activity, it is fallible in the
conception phase, in choosing the
sites and building materials, in the
implementation stage, but also in
the building technologies used. As
any other human activity, it is guided
by laws and prescriptions, and not
only by intuition and traditions. The
bases of legislation were laid down
already from the beginnings of build-

4 According to the republished Law no.
L10/1995: “The regulation activity in
construction contains the development
of technical regulations in the field, as
well as specific activities correlating
with the regulation activity, such as re-
search, testing, documentation, studies,
audit, databases, and prototyping.

The technical regulations contain
provisions on building design and im-
plementation, building energy efficiency,
the technical inspection of the techno-
logical equipment, as well as of building
facilities, requirements, and performance
levels of construction products, exploita-
tion and interventions during exploita-
tion for existing buildings, as well as the
post-use of buildings, the enforcing of
which is mandatory in order to ensure
basic building requirements: a) mechani-
cal resistance and stability; b) fire safety
c) hygiene, health, and environment; d)
safety and accessibility during use; e)
noise protection; f) energy economy and
thermal insulation; g) sustainable use of
natural resources.”

5 Law no. L422/2001 Regarding Historic
Building Conservation: “In the sense of
the current law, through protection we
understand the ensemble of scientific,
juridical, administrative, financial, fis-
cal, and technical measures meant to
ensure the identification, research, in-
ventory, listing, evidence, and the so-
cial, economic, and cultural integration
in the life of the local community.”
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tuala a conferintei isi aloca integral
— prin articole si discutii la masa
rotundd — timpul acestor probleme.

E firesc ca in completarea re-
glementdrilor tehnice* specifice
constructiilor sa fie necesara apli-
carea reglementarilor, tratatelor,
codurilor care ghideaza activitatea
de protejare a monumentelor isto-
rice®. Cladirile, pe langa asigura-
rea functiunii de adapost gi spatiu
de desfasurare a activitatii umane,
trebuie sa corespunda si cerintelor
vremii gi ale mediului in care sunt
amplasate.

Activitatea de construire impli-
ca activitate umana de la concepe-
rea constructiilor, pana la cladirea
acestora. Ca orice activitate uma-
nd, construirea este susceptibila de
erori la faza de conceptie, alegerea
si punerea in opera a materialelor
de constructii, a amplasamentelor,
dar si in tehnicile si tehnologia de
construire folosite. Ca orice activi-
tate umana, este dirijata de legi si

4 Conform L10/1995 republicata, ,Acti-
vitatea de reglementare in constructii
cuprinde elaborarea de reglementari
tehnice in domeniu, precum si activitati
specifice, corelative activitatii de regle-
mentare, precum cercetare, testari, do-
cumentatii, studii, audit, banci de date,
realizare de prototipuri.

Reglementarile tehnice cuprind pre-
vederi privind proiectarea si executia
constructiilor, eficienta energetica in
cladiri, inspectia tehnica in exploatare
a echipamentelor si utilajelor tehno-
logice, precum si a instalatiilor pentru
constructii, cerinte si nivele de perfor-
manta la produse pentru constructii,
exploatarea gi interventii in exploatare
la constructii existente, precum si pos-
tutilizarea constructiilor, a caror apli-
care este obligatorie in vederea asigu-
rarii cerintelor fundamentale aplicabile
constructiilor. a) rezistentd mecanica si
stabilitate; b) securitate la incendiu; c)
igiend, sanatate gi mediu inconjurator;
d) siguranta si accesibilitate in exploa-
tare; e) protectie impotriva zgomotului;
f) economie de energie si izolare termi-
ca; g) utilizare sustenabild a resurselor
naturale.”

5 L1422/2001 privind protejarea monu-
mentelor istorice. in sensul prezentei
legi, prin protejare se intelege ansamblul
de masuri cu caracter stiintific, juridic,
administrativ, financiar, fiscal si tehnic
menite sd asigure identificarea, cerce-
tarea, inventarierea, clasarea, evidenta,
conservarea, inclusiv paza gi intretine-
rea, consolidarea, restaurarea, punerea
in valoare a monumentelor istorice i in-
tegrarea lor socio-economica si culturala
in viata colectivitatilor locale.

hogy a konferencia jelenlegi ilész-
szaka teljes terjedelmét — el6addsok
és kerekasztal-beszélgetések soran —
ennek a problematikénak szenteli.

Természetes, hogy a sajatos épit-
kezésekre vonatkozé mitiszaki els-
irasok kiegészitéseként* sziikséges
a muemlékvédelmi tevékenységet®
iranyité el6irdsok, megegyezések,
kartak alkalmazésa is. Az épiiletek,
azon til, hogy fedezéket és teret biz-
tositsanak az emberi tevékenységek-
nek, meg kell feleljenek a jelenlegi
kovetelményeknek és kornyezetitk
igényeinek is.

Az épités emberi tevékenység,
amely a koncepciétdl az épitmény
befejezéséig mindent magaban fog-
lal. Mint barmely emberi tevékeny-
ség, ez is hibalehetdséggel jar a kon-
cepcié szakaszdban, a helyszin ki-
valasztdsaban, az anyagvélasztas és
beépités folyamatédban, de a hasz-
nélt épitési technoldgidk esetében
is. Mint barmely emberi tevékeny-
séget, ezt is torvények és el6irasok
szabalyozzak, nemcsak intuiciéra

4 Az aktualizalt 1995. évi X. torvény értelmé-
ben: ,Az épitési tevékenység szabalyozasa
magéban foglalja ezen szaktertiletre vonat-
kozé miiszaki szabélyozédsok osszedllitasat,
valamint a szabélyozasi tevékenységek vi-
szonylatdban jellegzetes tevékenységeket,
Ggymint kutatds, képességvizsgélat, doku-
mentacidk, tanulmanyok, szakszeriiségi vizs-
galatok, adatbankok, prototipusok készitése.

A miuszaki szabélyozdsok magukban
foglaljak az épiiletek tervezésére, kivitele-
zésére, energetikai hatékonysagara, a mi-
kodésben levé miiszaki berendezések és fel-
szerelések, valamint az épiiletgépészeti sze-
relések miszaki ellendrzésére, az épitSipari
termékek kovetelményeire és teljesitmény
szintjére, a meglévé éptiletek kihasznaldsa-
ra és hasznalat alatti beavatkozasokra, vala-
mint az épiiletek utéhasznalatéra vonatkozd
el6irasokat, amelyek alkalmazasa kotelezd
az alapvet6 kovetelmények biztositasa érde-
kében: a) mechanikai szildrdség és allékony-
sag; b) tlizbiztonsag; c) higiénia, egészség és
kornyezet; d) hasznalati biztonsag és aka-
délymentesség; e) zajvédelem; f) energetikai
takarékossag és hdszigetelés; g) a természeti
eréforrasok fenntarthaté hasznélata.”

5 2001. évi CDXXII. Mtiemlékek védelmére
vonatkozo torvény. ,Ennek a jelen torvény-
nek az értelmében a védelem alatt azon tu-
doményos, jogi, adminisztrativ, pénzigyi,
fiskalis/allamkincstéri és mszaki jellegi
intézkedések Osszességét értjilkk, amelyek
arra hivatottak, hogy biztositsak a mtiem-
lékek beazonositasat, kutatasat, felleltaroza-
sét, besorolasat, nyilvantartasat, konzerva-
lasat, védelmét és karbantartdsat, megerdsi-
tését, restauralasat, értékeinek bemutatasat,
valamint tarsadalmi-gazdasagi és kulturélis
integralasukat a helyi k6zosség életébe.”



ing history, setting obligations for the
protection of human life and for the
development of settlements, estab-
lishing at the same time punishments
in cases of damage.®

In the oldest collection of laws,
from the time of the Babylonian
king Hammurabi,” building safe-
ty requirements are mentioned
through the stipulation of punish-
ments in case they are not ensured.

“If a builder builds a house, and
he builds it well, the owner will
pay two shekels for each area of the
house. If, on the contrary, he does
not succeed and the building col-
lapses, killing the owner, the build-
er will be killed. If the owner’s son
dies, the son of the builder will be
killed.”

In contemporary legislation,
for example, according to Law no.
1.10/1995, republished, the follow-
ing are considered as contraven-
tions: (1) the violation of the pro-
visions related to the basic require-
ments for the constructions pro-
vided in the technical regulations
in force at the time of contracting
the design or that of the work im-
plementation; (2) the inclusion in
the design or the use of uncertified
products, or products for which
there are no technical agreements,
for works that must ensure a qual-
ity level corresponding to the ba-
sic requirements applicable. The
following question arises: how do
we guarantee the quality of reused
traditional materials (stone etc.) re-
sulted following consolidation in-
terventions? Will we be punished
if we work with reusable materials?

6 Law no. L177/2015 for the modifica-
tion and completion of Law no. 10/1995
Regarding Quality in Constructions
rectifies its sanctions for all actors par-
ticipating in ensuring building quality.
Professional civil liability insurances
also need to be signed for the duration
of exercising the right of practice.

7 The Code of Hammurabi, written probably
around 1760 BC contains a Prologue, 282
law articles, and an Epilogue. This text is
engraved on a diorite stele with a height
of 2.25 m. It was discovered in 1902 by
M. J. de MORGAN during an archaeologi-
cal excavation. Currently, it is found in
the Louvre Museum in Paris, and one of
its copies is found at the Pergamon Mu-
seum in Berlin.
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prescriptii i nu doar de intuitii si
traditii. De la inceputul constru-
irii, au fost puse bazele unor legi
si recomandari atat pentru protec-
tia vietilor omenesti, cat si pentru
dezvoltarea localitatilor, precum si
a unor pedepse in cazul de produ-
cerii de pagube.®

Chiar gi in cea mai veche cule-
gere de legi, din timpul regelui din
Babilonia, Hammurabi,’” se fac refe-
riri la cerintele de siguranta a cla-
dirilor prin prisma pedepselor in
cazul neasigurarii acesteia.

,Daca un constructor constru-
ieste o casad, si o construieste bine,
proprietarul va plati doi sekeli pen-
tru fiecare suprafata a casei. Daca,
insa, nu reuseste, si casa se pra-
buseste, ucigdndu-l pe proprietar,
constructorul va fi omordt. Daca
fiul proprietarului va fi omorat, fiul
constructorului va fi ucis.”

Conform legislatiei contempora-
ne, de exemplu L.10/1995 republica-
ta, constituie contraventie urmatoa-
rele fapte: (1) incalcarea prevederilor
referitoare la cerintele fundamentale
aplicabile constructiilor prevazute
in reglementarile tehnice in vigoa-
re la data contractarii proiectarii si,
respectiv, a executiei lucrarilor; (2)
prevederea in proiect sau utilizarea
unor produse necertificate sau pen-
tru care nu existd agremente tehnice
la lucrari la care trebuie sa se asigu-
re nivelul de calitate corespunzator
cerintelor fundamentale aplicabile.
Se pune intrebarea: cum garantdm
calitatea materialelor traditionale
refolosite (piatrd etc.) rezultate in
urma interventiilor de consolidare?

6 L177/2015 pentru modificarea si com-
pletarea Legii nr. 10/1995 privind calita-
tea in constructii isi rectifica sanctiunile
pentru toti actorii participanti la asigu-
rarea calitatii constructiilor. Se solicita
inclusiv sa se incheie asigurari de ras-
pundere civila profesionald, cu valabi-
litate pe durata exercitarii dreptului de
practica.

7 Codul, scris probabil in jurul anului
1760 i.Hr., cuprinde un Prolog, 282 de
articole de lege si un Epilog. Acest text
este gravat pe o stela din diorit cu inalti-
me de 2,25 m. Aceasta a fost descoperita
in 1902 de citre M. J. de MORGAN in
timpul unor sapaturi arheologice. Ac-
tualmente se afld in Muzeul Louvre din
Paris, iar o copie a ei se afla la Muzeul
Pergamon din Berlin.
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és hagyoméanyokra hagyatkozik. Az
erre vonatkozo torvénykezést mér az
épités torténetének legelején meg-
alapoztak, amely é&ltal kotelezettsé-
geket réttak ki az emberi élet védel-
mére, de a telepiilések fejlesztésére
vonatkozdan is, valamint biintetése-
ket karokozas esetén.®

A legrégebbrél rank maradt, Ham-
murapi babiloni kirdly idejébdl szar-
mazé teljes toérvénygyljteményben’
utalasok talalhaték az épiiletek biz-
tonsagat illet6en, valamint, ennek hi-
anyaban, a megtorlas lehetGségérél.

»,Ha egy épité hazat épit és jol
épiti meg, a tulajdonos két sékelt fog
fizetni a hdz minden egyes feliileté-
ért. Ha viszont nem jar sikerrel és a
héz 6sszeomlik, megolvén a tulajdo-
nost, akkor az épit6t is meg kell 6lni.
Ha a tulajdonos fia hal meg, akkor az
épit6 fiat kell megolni.”

A mai térvénykezés szerint, pél-
daul az aktualizélt 1995. évi X. tor-
vény értelmében kihagasnak szami-
tanak a kovetkezdk: (1) a tervezés,
illetve kivitelezés leszerzédésének
id6pontjaban hatalyos miszaki el6-
irasokba foglalt, az épiiletek alapve-
t6 kovetelményeire vonatkozé kité-
telek athagéasa; (2) ha a tervben el6-
irt vagy a kivitelezésben hasznalt
termék nem rendelkezik minéségi
tantsitvannyal vagy az épitési ter-
mékek miiszaki kovetelményeinek
megfeleléségi igazolasdval, olyan
munkak esetén, ahol az alapvet6 ko-
vetelmények alkalmazasaként biz-
tositani kell a megfelel6 minésé-
gi szintet. Feltevédik a kérdés, ho-
gyan vallaljunk j6tallast a meger6-
sitési munkalatok utdn maradt Gjra-
hasznosithat6, hagyomanyos épit6-

6 2015. évi CLXXVIL. torvény a 1995. évi
X. az épitkezések mindségérol sz6l6 tor-
vény moédositédsarol és kiegészitésérdl,
amely birsdgot szab ki az épitkezések
minéségének biztositdsdban szerepet
jatsz6 osszes félnek. Ugyanakkor meg-
hatérozza a szakmai felel6sségbiztositds
kotését, amely a tevékenységi joggal valé
élés befejeztéig érvényes.

7 Hammurdpi babiloni kiraly térvényei-
nek gytjteménye Kr. e. 1760-as években
keletkezhetett, prolégusbol, 282 torvény-
cikkelybdl és epil6gusbél all. A szovege-
ket egy 2,25 m magas dioritsztélére vés-
ték, amelyet M. J. de MORGAN 1902-ben
egy asatas sordn fedezett fel, ma a parizsi
Louvre Miizeumban 6rzik, illetve maso-
lata a berlini Pergamon Muzeumban ta-
lalhaté.
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VITRUVIUS, in his books on
architecture,?® besides the three ba-
sic attributes of buildings — firmi-
tas, utilitas, venustas® — presents
provisions on the materials, which
in our days help our understand-
ing of the materials and techniques
implemented in the case of build-
ings that have become historic. As,
over time, buildings built in the
past have become part of our built
cultural heritage, they bear the
imprint of the site’s specificity, of
the characteristics of the materials
used and, not lastly, they reflect the
way of thinking of those who have
conceived the building and used it
along its existence.

The treatment of historic build-
ings cannot be limited only to ob-
serving the fundamental require-
ments applicable to new buildings;
it must be correlated with the reg-
ulations specific to heritage. The
overall activity of historic building
conservation, in particular of his-
toric structures, may be considered
as an art combining, at the level of
excellence, the protection of values
with ensuring the specific perfor-
mance criteria.

There are several questions re-
garding the applicability of techni-
cal regulations for interventions on
historic load-bearing structures:

(1) Are there (enough) interna-
tional and national technical regu-
lations regarding interventions on
historic load-bearing structures?
To what extent are these measures

8 Marcus VITRUVIUS Pollio, Ten Books
on Architecture (Cambridge: Cambridge
University Press, 2001).

9 “[...] and the like, which are made in
public places for the same reasons. All
these must be made in such a way to
correspond the attributes of solidity,
utility, and beauty.

The condition of solidity will be re-
alised through the depth of the founda-
tions to a solid layer and by the judicious
choice, without avarice, of the materials.
The one of utility: through a correct di-
vision that allows the unhindered use
of the rooms and a corresponding and
measured distribution of each type of
building according to its orientation.

Finally, that of beauty: when the as-
pect of the work will be pleasant and
elegant, and the relationships of size be-
tween the composing parts will meet the
just rules of Symmetry.” Ibidem, Book I,
Chapter 3, 1-2.
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Suntem pedepsiti daca lucram cu
materiale refolosibile?

VITRUVIU, in cartile sale des-
pre arhitectura®, prezinta, pe langa
cele trei atribute de baza ale edifi-
ciilor — firmitas, utilitas, venustas®
— prevederi despre materiale, care,
in zilele noastre, ajutd la intelege-
rea materialelor si a tehnicilor puse
in operd in cazul cladirilor deveni-
te istorice. Cum intre timp cladirile
construite mai demult au devenit
parte a patrimoniului cultural con-
struit purtdnd amprenta specificu-
lui locului, a caracterul materialu-
lui pus in operd si, nu in ultimul
rand, reflectand gandirea celor care
au conceput, au folosit cladirea in
decursul existentei sale.

Cladirile de patrimoniu nu pot fi
tratate doar prin prisma cerintelor
fundamentale aplicabile construc-
tiilor noi, fiind obligatorie corelarea
cu reglementarile specifice patri-
moniului. Activitatea de protejare
a cladirilor istorice, in general, si a
structurilor istorice, in particular,
poate fi considerata artd combinand
la nivel de excelenta protejarea va-
lorilor cu asigurarea criteriilor de
performanta specifice.

Se pot pune mai multe intrebari
privind aplicabilitatea reglementa-
rilor tehnice de interventii la struc-
turi portante istorice:

(1) Existd (suficiente) regle-
mentari internationale si nationa-
le privind interventiile la structuri
portante istorice? In ce masura
aceste reglementdri sunt aplica-
bile, respectiv sunt larg acceptate

8 Marcus VITRUVIUS Pollio, Despre ar-
hitectura, Bucuresti, Editura Academiei
Republicii Populare Roméne, 1964.

9 ,[...] altele asemenea care se fac in lo-
curi obgtesti pentru aceleagi scopuri.
Toate acestea trebuie facute astfel incat
sd corespunda atributelor de soliditate,
utilitate, frumusete.

Conditia de soliditate va fi realizata
prin adidncimea fundamentelor pana la
un strat solid si prin alegerea chibzuita,
fara zgarcenie, a materialelor. Cea de uti-
litate: printr-o impartire corecta, care sa
ingadduie folosirea fara piedici a incape-
rilor i o distributie corespunzatoare si
masurata a fiecarui fel de edificiu dupa
orientarea lui.

In sfarsit, cea de frumusete: cand as-
pectul lucrarii va fi placut si elegant, iar
relatiile de marime ale partilor compo-
nente vor corespunde justelor norme ale
Simetriei.” Ibidem vol.l, capitol 3, 1-2.

anyagok (k6 stb.) minéségét illets-
en? Biintetéssel jar, ha Gjrahaszno-
sithat6 anyagokkal dolgozunk?

VITRUVIUS Tiz kényv az épité-
szetrdl cimd munkajaban® a — firmi-
tas, utilitas, venustas® — harmas alap-
elvén tal, az anyagok természetérol
és hasznalatarol is értekezik, ame-
lyek manapsag is hasznosnak bizo-
nyulnak az id6kozben torténetivé
valt épiiletek anyaghasznalatdnak és
épitési technolégidjanak megértésé-
ben. Minthogy a régi épiiletek a kul-
turdlis orokség épitett részévé valtak,
ezek magukon hordjék a hely jellegét
és a korabeli épitéanyagok sajatossa-
gait, nem utolsésorban pedig tiikro-
zik azt a gondolkodasmédot, amely
létrehozta az épiiletet, illetve hasz-
nal6inak generacioit jellemezte.

Az épitett 6rokség részét képezé
épuletekkel valo foglakozas nem kor-
latozédhat csupan az Gj épiiletekre
vonatkoz6 alapvetd kovetelmények
betartasédra, ezeket kotelez6 moédon
egyeztetni kell az o6rokségvédelmi
szabalyzasokkal. Altaldban a torté-
neti épliletek, sajatsagosan a torténe-
ti szerkezetek védelmére iranyul6 te-
vékenység miivészetnek mindsithe-
t6, amely kival6 szinten 6tvozi az ér-
tékvédelmet és a specifikus alapvetd
kovetelmények biztositasat.

Szamos kérdés mertil fel a torté-
neti tartészerkezetek beavatkozasa-
ira vonatkoz6 mtszaki el6irdsok al-
kalmazhatéséagét illeten:

(1) Létezik-e (megfelel6 szamu)
nemzeti és nemzetkozi miszaki el6-
irds a torténeti tartészerkezetek be-
avatkozdsaira; milyen mértékben al-

8 Marcus VITRUVIUS Pollio: Tiz kényv az
épitészetrdl. Budapest, 1988, Képzémi-
vészeti Kiadé.

9 ,[...] amelyeket ilyen célbdl a kozterekre
terveznek. Mindezek pedig akként éptil-
jenek meg, hogy gondoljanak a firmitas,
utilitas és a venustas elvére.

A szilardsag elve akkor érvényesiil, ha
az alapokat levissziik a szilard altalajig,
és barmely anyaghol is késziiljenek, ezek
mennyiségét gondosan, fukarsag nélkiil
vélasztjuk meg. A célszeriiség elve pedig
akkor valésul meg, ha a helyiségek dispo-
sitiéja kifogéstalanul s akadalytalanul biz-
tositja hasznélatukat, distributiéjuk pedig
a tajolasra nézve fajtajuknak megfeleld és
kényelmes.

Végezetiil az ékesség elve pedig akkor
valésul meg, ha az épiilet megjelenése
csinos és valasztékos, és tagjainak ara-
nyosséga helyes szimmetriaszamitdsokon
alapul.” Ibidem, L. konyv, 3. fejezet, 1-2.



applicable, respectively to what
extent are they accepted by spe-
cialists who work in the fields of
research, design or implementa-
tion of interventions on historic
load-bearing structures?

(2) Are the technical regulations
regarding historic load-bearing
structures?® sufficient?

(3) Can these regulations be ap-
plied in such a way that the historic
load-bearing structures are able to
ensure the support and stability re-
quired nowadays?

(4) To what extent are heritage val-
ues destroyed when the regulations
regarding interventions on historic
load-bearing structures are applied?

Historic load-bearing structures
are much more diverse than con-
temporary ones. They are connected
to local materials, respectively to lo-
cal traditions, which communicated
between each other to a much lesser
extent than the contemporary ones.

The unequal research and, gen-
erally, knowledge related to historic
load-bearing structures is also an
important aspect: there are regions
where a great amount of knowledge
has accumulated on historic load-
bearing structures specific to the area,
and where many compatible materi-
als that can be used in interventions
have been identified! But there are
also regions, where historic load-
bearing structures are not known, as
there is no interest in this field!

Some international documents in
the field define load-bearing struc-
tures as part of architectural heritage.
The ICOMOS Charter, published by
ISCARSAH International Scientific
Committee on the Analysis and Res-
toration of Structures of Architectur-
al Heritage of the International Council
on Monuments and Sites (ICOMOS),
approved in 2003, defines structure
and architectural heritage in the
Terms chapter. Thus, architectural
heritage is defined as buildings and
building ensembles with historical
values, and structure as the part of

10 ICOMOS Charter for Historic Structures.
Principles for the Analysis, Conservation
and Structural Restoration of Architec-
tural Heritage (2003), ratified at the 14™
General Assembly in Victoria Falls, Zim-
bawe, October 2003.
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de specialistii care lucreaza in do-
meniul cercetarii, proiectarii ori
executiei interventiilor la structuri
portante istorice?

(2) Oare reglementarile tehnice
privind structurile portante istori-
ce'® sunt suficiente?

(3) Oare se pot aplica aceste re-
glementari astfel incat structurile
portante istorice sa asigure rezis-
tentd si stabilitate conform cerinte-
lor contemporane?

(4) In ce masura sunt distruse va-
lori de patrimoniu cu ocazia aplica-
rii reglementarilor privind interven-
tiile la structuri portante istorice?

Structurile portante istorice sunt
mult mai diversificate decat cele
contemporane. Sunt legate de mate-
rialele locale, respectiv de traditiile
locale, care comunicau intre ele in
mult mai micd masurd decat cele
contemporane.

Cercetarea si, in general, cunog-
tintele legate de structurile portante
istorice inegal tratate este de aseme-
nea un aspect important: sunt regi-
uni unde se cunosc multe aspecte
privind structurile portante istorice
specifice locului si s-au identificat
multe materiale compatibile pentru
a fi folosite la interventii! Dar sunt
si regiuni unde nu se cunosc struc-
turile portante istorice, neexistand
preocupare in acest sens!

Unele lucrari de specialitate in-
ternationale definesc structurile por-
tante istorice ca structuri ale patri-
moniului arhitectural. Carta ICOMOS
redactatd de Comisia Internationa-
la pentru Analiza si Conservarea
Structurald a Patrimoniului Arhitec-
tural (ICOMOS ISCARSAH)", apro-
bata in anul 2003, defineste structura
si patrimoniul arhitectural in capi-
tolul Termeni din partea a doua.
Astfel patrimoniul arhitectural este
definit ca si cladiri si ansambluri
de cladiri cu valoare istorica, iar

10 Carta ICOMOS pentru structuri istorice
Principles for the Analysis, Conservation
and Structural Restoration of Architec-
tural Heritage (2003), ratificata la a 14-a
Adunare Generala in Victoria Falls, Zim-
babwe, octombrie 2003.

11 ISCARSAH International Scientific Com-
mittee on the Analysis and Restoration of
Structures of Architectural Heritage of the
International Council on Monuments and
Sites (ICOMOS).
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kalmazhaték ezek, illetve mennyire
széleskort az elfogadasuk a torténe-
ti tartészerkezeteket kutatd, tervezd,
kivitelez6 szakemberek altal?

(2) Vajon elégségesek-e a torténe-
ti tartészerkezetekre vonatkozé mi-
szaki el6irasok??

(3) Alkalmazhatdk-e Ggy ezek az
el6irdsok, hogy egy torténeti tarté-
szerkezet eleget tegyen a szerkezet
szilardsagara és allékonysagara vo-
natkozo6 mai elvarasoknak?

(4) Milyen mértékben semmisiil-
nek meg kiillonb6z6 orokségértékek,
ha torténeti tart6szerkezetek beavat-
kozasainal alkalmazzak a mtszaki
el6irdsokat?

A torténeti tartészerkezetek sok-
kal valtozatosabbak, mint a mai
szerkezetek, ugyanis helyi hagyo-
manyokhoz, illetve helyi épit6anya-
gokhoz kothet6k, amelyek sokkal ki-
sebb mértékben terjedtek el, mint a
mai kor szerkezetei.

Nem elhanyagolhaté szempont,
hogy a kutatés és éltalaban a torténe-
ti tartoszerkezetekkel kapcsolatos is-
meretek nem egységesek: vannak ré-
giok, ahol nagy ismeretanyag halmo-
zédott fel a helyi torténeti tart6szer-
kezetek vonatkozasdban, és szamos
olyan épitéanyagot sikeriilt beazo-
nositani, amelyek kompatibilisek és
hasznalhaték a beavatkozds soran!
De vannak olyan régidk is, ahol nem
ismerik a torténeti tart6szerkezeteket
és nem is foglalkoznak veliik!

Egyes nemzetkozi szakdolgoza-
tok a torténeti tartoszerkezeteket az
épitészeti Orokség részeként hata-
rozzak meg. Az ICOMOS FEpitésze-
ti Orokség Szerkezetének Vizsga-
lata és Konzervaldsa Nemzetkozi
Tudoményos Bizottsaga (ICOMOS
ISCARSAH)" 4ltal szerkesztett és
2003-ban jovahagyott ICOMOS Kar-
ta a Kifejezések fejezetben hataroz-
za meg a szerkezet és az épitésze-
ti 6rokség fogalmat. Ennek alapjan

10 A zimbawei Victoria Fallsban, 2003 ok-
téberében megtartott ICOMOS Ko6zgyt-
lésen jovahagyott Torténeti szerkezetek
kartdja — Az épitett 6rokség kutatdsdnak,
konzervaldsdnak és szerkezeti restaurd-
lasanak alapelvei (2003).

11 ISCARSAH International Scientific Com-
mittee on the Analysis and Restoration of
Structures of Architectural Heritage of the
International Council on Monuments and
Sites (ICOMOS).
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a building that ensures load-bear-
ing capacity and that sometimes
coincides with the building itself.
Moreover, the Scientific Committee
of ICOMOS ISCARSAH, through
correlation with the principles of
the ICOMOS Charter, formulated a
distinct annex, Annex I — Heritage
Structures, to the ISO 13822:2010"
Standard. In this annex, for the first
time in a technical/official formula-
tion — or one of technical standardi-
sation, it is declared that that load-
bearing structures may have, in and
of themselves, cultural or heritage
value: “Load-bearing structures with
heritage value should be protected
for their own value, and not only as
support elements for the other his-
torical materials.”*?

Any interventions on a historic
building in general, and to its load-
bearing structure in particular,
(may) mean also a diminution of
its heritage values. For example, a
historic plaster, almost completely
detached, is usually dealt with by
completely eliminating the current
plastering. Of course, the historic
material perishes even if the mor-
tar’s composition and the applica-
tion technology resemble to the
original plastering.

In 2012, through Order no.
1751/2012, the Design Code. The
Assessment of the Wind Forces on
Buildings - CR-1-1-4/2012 came
into force, associating each class
of importance/exposure (I-IV) with
an importance factor vy, , the val-
ue of which in the case of class II
(f), buildings of national cultur-
al heritage, museums, etc., is of
1.15 (thus an increase in value of
15%). Respectively, through Order
1530/2012 the Design Code. The As-
sessment of Snow Action on Build-
ings — CR-1-1-3/2012 was promul-
gated. The coefficient y_ imposed
for the evaluation of snow action
on buildings is the value 1.10.

Under the above-mentioned pre-
scriptions, listed historic buildings
are protected through an overload

11 ISO 13822:2010 (E), Bases for Design of
Structures. Assessment of Existing Struc-
tures, international standard.

12 Ibidem, 35.
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structura ca si parte a unei cladiri,
care asigura capacitatea portanta si
care uneori coincide cu cladirea in
sine. In plus, Comitetul Stiintific al
ICOMOS ISCARSAH, prin corelare
cu principiile Cartei ICOMOS, for-
muleaza o anexa distincta, Anexa I
— Structuri de Patrimoniu, la stan-
dardul ISO 13822:20102 In aceas-
ta anexa, pentru prima oard intr-o
formulare oficiald/tehnica sau de
standardizare tehnici, se declara
cd structura portanta poate avea,
prin ea insesi, valoare culturala si
de patrimoniu: ,,Structurile portan-
te cu valoare de patrimoniu ar tre-
bui sa fie protejate pentru valoarea
lor proprie, si nu doar ca elemente
de sustinere a celorlalte materiale
istorice.”*?

Orice interventie la o cladire
istorica, in general, si la structura
ei portantd, in special, (poate) in-
seamna si o diminuare a valorilor ei
de patrimoniu. De exemplu, o ten-
cuiala istoricd desprinsd aproape in
totalitate se reface — de regula — prin
eliminarea tencuielii existente. De-
sigur, materialul istoric se pierde,
desi componenta mortarului, re-
spectiv tehnologia de aplicare sunt
asemadnatoare tencuielii originale.

In 2012 a intrat in vigoare, prin
Ordinul 1751/2012, Codul de proiec-
tare. Evaluarea actiunii vantului asu-
pra constructiilor — CR-1-1-4/2012.
Pentru evaluarea actiunii vantului
asupra constructiilor, fiecarei clase
de importanta-expunere (I-IV) i se
asociaza un factor de importanta
Y, a carui valoare, in cazul clasei
II (f) cladiri din patrimoniul cultu-
ral national, muzee s.a. este de 1,15
(deci o crestere a valorii cu 15%). De
asemenea, prin Ordinul 1530/2012,
promulgheaza Codul de proiectare.
Evaluarea actiunii zdpezii asupra
constructiilor — CR-1-1-3/2012. Pen-
tru evaluarea actiunii zdpezii asupra
constructiilor coeficientul impus v,
este de 1,10.

Monumentele istorice — cladirile
istorice listate in acest sens sunt pro-
tejate prevazandu-se o incarcare cu

12 ISO 13822:2010 (E) Bases for Design of
Structures. Assessment of Existing Struc-
tures standard international.

13 Ibidem, 35.

az épitészeti orokséget, torténeti ér-
tékkel rendelkezé épiiletként, illetve
épuletegytittesként hatarozza meg, a
szerkezet pedig az épiilet azon része,
amelyik biztositja a teherbiré képes-
séget és esetenként azonos magaval
az éplilettel. Ezen felil az ICOMOS
ISCARSAH tudoményos bizottsa-
ga, az ICOMOS Karta elveivel egyez-
tetve, egy mellékletet is létrehozott
az ISO 13822:2010" szdmu szabva-
nyéahoz I. melléklet — Orokségi szer-
kezetek cimmel. Ez a melléklet elsé-
ként nyilvanyitja ki a hivatalos/mi-
szaki széhasznélatban vagy a mi-
szaki szabvanyozéasban, hogy a tar-
tészerkezetnek lehet sajat kultura-
lis és orokségi értéke. ,,Az 6rokségér-
tékkel rendelkez6 tartdszerkezeteket
nemcsak mas torténeti anyag hor-
dozéjaként, hanem sajat értékiukért
kell védeni.”®

Altalaban barmely torténeti épii-
leten, jellegzetesen ennek tart6szer-
kezetén torténé beavatkozas oOrok-
ségi értékének csokkenését jelent-
heti. Példdul egy majdnem teljesen
feltdskasodott torténeti vakolatot al-
taldban gy éllitanak vissza, hogy
a létezd vakolatot teljesen eltavolit-
jak. Természetesen a torténeti anyag
megsemmisiil, még akkor is, ha az
4j vakolat osszetétele és felhordasi
technol6giaja hasonlé az eredetihez.

2012-ben a 1751/2012. szamu
hatarozat alapjan lépet életbe a Ter-
vezési Kod. A 1530/2012. szamu ha-
tarozat alapjan a CR-1-1-4/2012. sza-
mu kéd foglalkozik a szél épiiletekre
gyakorolt hatasdnak beazonositasa-
val, ahol minden fontossagi-kitételi
osztélyhoz (I-1V) egy-egy v, fontos-
ségi tényezGt tarsit, amelynek értéke
a II (f) osztaly — nemzeti kulturalis
orokség, muzeumok stb. — esetében
1,15 (tehat 15%-os értéknovekedést
jelent). Ugyszintén a CR-1-1-3/2012.
szamu kod foglalkozik a hé épiile-
tekre gyakorolt hataséaval, a héterhe-
lés megéllapitasdval, valamint egy y,_
tényezdt is tarsit ezekhez, amelynek
értéke 1,10.

A fent emlitett el6irdsok értelmé-
ben a nyilvantartott miiemlék épii-

12 ISO 13822:2010 (E). Bases for Design of
Structures. Assessment of Existing Struc-
tures.

13 Ibidem, 35.



of 15%, respectively 10% compared
to the original values. Why? Will
the historic roof structures, affected
directly by these increases, be de-
stroyed by useless consolidations or
by the actions of wind and snow?

There are certain pro heritage
formulations in the seismic design
codes (but they are not applied...
out of fear, or what is the cause...),
for example Seismic Design Code
P100/3-2008 on Provisions for the
Seismic Evaluation of Existing Build-
ings, highlights that “the provisions
may be also applied to the seismic
evaluation of historic buildings and
constructions, in case they do not
contravene the specific concepts,
approaches, and procedures con-
tained in the guidelines in force in
this field.” But what are these nor-
mative documents in force in the
field, which regulate concepts, ap-
proaches and procedures?

In this respect, the adoption of
two specialised treaties approved
by ICOMOS is considered impor-
tant, as these constitute guidelines
for the differentiated structural ap-
proach for existing constructions
listed as historic buildings. In 1999,
ICOMOS published the Conserva-
tion Principles for Historic Timber
Structures®® and, in 2003, the Prin-
ciples for the Analysis, Preservation,
and Structural Restoration of Archi-
tectural Heritage.**

There are also international and
national regulations regarding in-
terventions on existing buildings,
in general, and on historic load-
bearing structures, in particular.
Are these regulations applicable
and are they accepted by specialists
working in the fields of research,
design or implementation of inter-
ventions on historic load-bearing
structures? Is the application of the

13 Principles for the Preservation of Historic
Timber Structures (1999), adopted by
ICOMOS at the 12" General assembly
in Mexico, in October 1999 (A team
was formed for the revision of these
principles).

14 The ICOMOS Charter. — Principles for
the Analysis, Conservation and Struc-
tural Restoration of Architectural Her-
itage (2003), ratified at the 14" General
Assembly in Victoria Falls, Zimbawe,
October 2003.
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10%, respectiv 15% mai mare fata de
valorile anterioare. De ce? Sarpante-
le istorice afectate in mod direct de
aceste majorari vor fi oare distruse de
consolidarile inutile sau de actiunile
zapezii sau ale vantului?

Exista formulari pro patrimoniu
in codurile de proiectare seismice,
(insd nu se aplica... oare de frica
sau care o fi cauza?) de exemplu
P100/3-2008, Cod de proiectare se-
ismica — Prevederi pentru evaluarea
seismica a cladirilor existente sub-
liniaza ca ,prevederile pot fi apli-
cate si pentru evaluarea seismica a
monumentelor si cladirilor istorice
in cazul in care acestea nu contra-
vin conceptelor, abordarilor si pro-
cedurilor specifice cuprinse in do-
cumentele normative in vigoare in
acest domeniu”. Dar care sunt aces-
te documente normative in vigoare
in acest domeniu care reglementea-
za concepte, abordari si proceduri?

In acest sens, se considera a fi un
reper important adoptarea a doua tra-
tate de specialitate, ratificate de ICO-
MOS, care constituie Indrumadtoare
pentru abordarea structurala diferen-
tiatd a cladirilor existente listate ca si
monumente istorice. in 1999, ICO-
MOS publica principiile de conser-
vare a structurilor istorice de lemn**
si, in 2003, principiile pentru anali-
za, conservarea gi restaurarea struc-
turala a patrimoniului arhitectural®.

Exista si reglementari internatio-
nale si nationale privind interventiile
asupra constructiilor existente, in ge-
neral, gi asupra structurilor portante
istorice, in special. Oare aceste regle-
mentari sunt aplicate, respectiv sunt
acceptate de specialistii care lucrea-
za in domeniul cercetarii, proiectarii
ori executiei interventiilor asupra
structurilor portante istorice?

Oare nu este mai confortabild
aplicarea legislatiei pentru cladirile

14 Principles for the Preservation of Histo-
ric Timber Structures (1999) adoptate
de ICOMOS la a 12-a Adunare generala
din Mexico, in octombrie 1999. (S-a for-
mat o echipd de lucru pentru revizuirea
acestor principii.)

15 ICOMOS Charter — Principles for the
Analysis, Conservation and Structural
Restoration of Architectural Heritage
(2003), ratificata la a 14-a Adunare ge-
neralad din Victoria Falls, Zimbabwe, oc-
tombrie 2003.

T mnssylein Nostra

letek, az eredeti értékekhez képest
15%-0s, illetve 10%-o0s tillterhelés
altal kapnak védelmet. Miért? A ter-
helésnovelés kozvetleniil a torténe-
ti tetészerkezeteket érinti vajon a fe-
lesleges megerdsitések, vagy a szél
és hoterhek fogjak tonkretenni Gket?

A foldrengésekre vonatkozo ter-
vezési kédokban szerepel néhany
orokségbarat megfogalmazas (de nem
merjilk ezeket alkalmazni... vajon
miért?). Példaul a P100/3-2008. Sze-
izmikus tervezési kéd — Eldirdasok a
meglevd épiiletek szeizmikus értéke-
lésére hangsulyozza, hogy ,az el6-
irasokat a miiemlék és torténeti épii-
letek esetében is lehet alkalmazni,
akkor, ha ezek nem mondanak el-
lent az illet6 szakteriileten hatélyos
iranyelvekben foglalt felfogasoknak,
megkozelitéseknek és eljarasoknak”.

Ilyen értelemben az ICOMOS
altal jovahagyott két dokumentum
fontos kiindulépontot jelent a meg-
levé nyilvantartott mtemlék épi-
letek megkiilonboztetett szerkeze-
ti megkozelitéséhez. Az ICOMOS
1999-ben adta ki a fa torténeti tart6-
szerkezetek meg6rzésének elveir6l*
sz0l6, valamint 2003-ban az épité-
szeti orokség szerkezetének vizsga-
lati, konzervéalasi és restauralasi el-
veire!® vonatkoz6 el6irasokat.

Léteznek altaldnos nemzetkozi
és orszagos érvényl szabalyozasok
a meglévé épiiletek beavatkozésaira,
valamint kiemelten a torténeti tarto-
szerkezetekre vonatkozdak is. Vajon
ezek a szabélyozdsok alkalmazha-
toak, illetve elfogadottak a torténe-
ti tartdszerkezetek beavatkozasainak
szaktertilletén kutatd, tervezd vagy
kivitelez6 szakemberek altal? Vajon
nem kométosabb-e az Gj épiiletekre
vonatkozé torvénykezést alkalmaz-
ni? Ez nincs sem megtiltva, de biin-
tetve'® sem.

14 A mexikéi, 1999 oktéberében megtartott
12. ICOMOS kozgytlésen jovéhagyott
Principles for the preservation of historic
timber structures (1999). (Egy munkacso-
port létestlt ezen elvek feliilvizsgalatéra.)

15 ICOMOS Charter — Principles for the
Analysis, Conservation and Structural
Restoration of Architectural Heritage
(2003), A zimbawei Victoria Fallsban,
2003 oktéberében megtartott 14. ICO-
MOS kozgytilésen jévahagyott karta.

16 2001. évi CDXXII. aktualizalt térvény 11.
cikkelye, (2) Tiltott valamint a torvény
értelmében biintetendé a mutemlékek
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legislation for new buildings not
more comfortable? This is not for-
bidden, but it does not incur penal-
ties either.’

Along with tectonic movements,
fire also has an important role in
the destruction of heritage val-
ues. In Regulation no. P118/1999,
Standard for Building Fire Safety,
a difference is made between new
or existing buildings; moreover,
historic buildings receive special
treatment.

,The provisions of this stand-
ard'® are mandatory for buildings of
any type and to their utilities [...]
regardless of the property form and
of destination. In case of changes in
the function of existing buildings,
when, justifiably, some provisions
of the standard cannot be met, com-
pensating fire safety measures will
be provided through the design.
For historic or architectural build-
ings, the provisions in this standard
are to be considered as guidelines,
with only measures to improve fire
safety to be taken, on a case by case
basis, where they do not affect the
building’s character.”

The great destructions caused
by special events always led to rem-
edies and corrections of the specific
technical regulations. The devastat-
ing fire in June 2008 that partially
destroyed the Lutheran Church in
Bistrita led to the formulation of
Decree no. 2338/1999," forbidding
thus “the use of scaffolding made of
combustible materials, both on the
outside, as well as on the inside, for
sites that are enlisted on the World
Heritage List, or which are listed
as A-class historic buildings — na-
tional and universal value historic
buildings, as well as B-class — his-

15 Cf. Law no. L422/2001, republished, art.
11 (2) “The dismantling, partial or total de-
struction, profanation, as well as the deg-
radation of historic buildings is sanctioned
according to the law. In all cases provided
in paragraph (1), the perpetrator has the
obligation to recover the degraded materi-
al and to reconstitute the damaged historic
building or historic building parts, accord-
ing to the notices of the present law.”

16 P118/1999, Standard for Building Fire
Safety.

17 Decree no. 2338 of 2009 for the approval
of the General Dispositions of Protection
against Fire Hazard for Places of Worship.

10 Z2015/4

= LEGISLATION
= LEGISLATIE
= TORVENYKEZES

noi? Aceasta nu se interzice si nici
nu prevede penalitati'®.

Pe langa miscarile tectonice, fo-
cul este un factor important in dis-
trugerea valorilor de patrimoniu. in
normativul P118-1999, Normativ
de siguranta la foc a constructiilor,
se face diferentierea intre construc-
tii noi si cladiri existente gi, mai
mult, monumentele beneficiaza de
un tratament privilegiat.

»Prevederile prezentului norma-
tiv'” sunt obligatorii la constructii de
orice fel si instalatiile utilitare aferen-
te acestora — [...]- indiferent de forma
de proprietate sau destinatie. La lu-
crarile de amenajari sau schimbari de
destinatie a constructiilor existente,
atunci cand, in mod justificat, nu pot
fi indeplinite unele prevederi ale nor-
mativului, se vor asigura prin proiect
masuri compensatorii de siguranta la
foc. Pentru constructiile monumente
istorice sau de arhitectura, prevede-
rile prezentului normativ au caracter
de recomandare, urménd a fi luate,
de la caz la caz, numai masuri de im-
bunatatire a sigurantei la foc posibil
de realizat, fara afectarea caracteru-
lui monumentului.”

Distrugerile de anvergura provo-
cate de evenimente speciale au dus
intotdeauna la remedieri si corectari
ale reglementarilor tehnice specifice.
Incendiul devastator din iunie 2008
de la Biserica Evanghelicd din Bis-
trita a dus la formularea Ordinului
2338/2009' interzicand [...] utili-
zarea schelelor din materiale com-
bustibile, atat la exterior, cat si la in-
terior, la obiectivele inscrise in Lista
patrimoniului mondial ori care sunt
incadrate in categoria monumentelor
istorice din grupa A — monumente is-
torice de valoare nationala si univer-
sald sau din grupa B — monumente

16 Cf. L422/2001 republicatd, art. 11 (2),
sDesfiintarea, distrugerea partiald sau
totala, profanarea, precum si degradarea
monumentelor istorice sunt interzise si se
sanctioneaza conform legii. In toate cazu-
rile prevazute la alin. (1) faptuitorul este
obligat la recuperarea materialului degra-
dat si la reconstituirea monumentului sau
a partilor de monument lezat, conform
avizelor prevazute de prezenta lege.”

17 P118-1999, Normativ de siguranta la foc
a constructiilor.

18 Ordin nr. 2338 din 2009 pentru aproba-
rea Dispozitiilor generale de aparare im-
potriva incendiilor la obiective de cult.

A tektonikus mozgéasok mellett a
tliznek is jelentds szerep jut az 6rok-
ségértékek tonkretételében. Az épii-
letek ttizbiztonségi el6irasai a P118-
1999 normativa szerint kiillonbsé-
get tesznek az 1Gj épiiletek és meglé-
v6 épiiletek kozt, mi tobb, a mtiem-
lékek kivételes banasmaédban része-
siilnek.

sJelen el6irasok'” kotelezd érvé-
nylGiek barmilyen épitményre és a
hozz4 tartozé éptiletgépészet és koz-
mi esetében [...] fiiggetleniil a tulaj-
donviszonytdl és a rendeltetéstél. A
meglevé épiiletek rendeltetésének
valtozasa, illetve atalakitdsa esetén,
ha indokolt médon nem lehet betar-
tani bizonyos el6irdsokat, akkor ja-
rulékos tiizbiztonsagi intézkedése-
ket kell a tervben biztositani. Epité-
szeti vagy torténeti mtiemlék épiilet
esetében jelen normativa el6irdsai
ajanlas jelleggel birnak, esetenként
csak olyan tiizbiztonsagot javité le-
hetséges intézkedéseket kell bizto-
sitani, amelyek nem befoly4soljék a
miiemlék jellegét.”

A kulonleges események okozta
nagyhatast pusztitdsok minden alka-
lommal a szakteriilet miiszaki szabé-
lyozéasainak jobbdtételéhez és kijavita-
sahoz vezettek. A besztercei evangéli-
kus templom 2008 juniusaban részle-
gesen tlizvész dldozata lett, ezért szii-
letett majd meg a 2338/2009. hatéro-
zat'®, amely betiltja a ,[...] gytlékony
anyagokbél eléallitott, mind kiilsé,
mind belsé allvanyozast a vilagorok-
ségi listara felvett objektumoknél, a
nemzeti és egyetemes értékeket kép-
visel6 A csoportba sorolt miiemlék
éptileteknél, vagy a B csoportba so-
rolt helyi kulturalis 6rokséget képvi-
selé miemlékek esetében.”

Az épliletekre vonatkozé miisza-
ki szabalyozasok korantsem kimerit4
tanulményozasa nyomén kijelenthe-
t6, hogy a mtiemlékek pozitiv meg-

megsziintetésére, részleges vagy teljes
elpusztitdsira, meggyaldzasara, valamint
kérositdséra iranyulé barmely cselekedet.
Az (1) cikkelyben felsorolt barmely hely-
zet esetében a tettes koteles a kérosult
anyagot megtériteni és a mtiemléket vagy
ennek karosult részeit visszaépiteni, a je-
len torvény eldirasai alapjan.

17 P118-1999, Az épiiletek tiizbiztonsdgi eld-
irésai.

18 2338/2009. hatarozat az egyhazi épiiletek
altalanos tlizbiztonsagara iranyulé Ren-
delkezések jovahagyasardl.



toric buildings representative for
the local cultural heritage.”

Without an exhaustive research
of the technical regulations in the
field of constructions, we have at
our disposal provisions with posi-
tive discrimination at the level of
energetic certifications. Law no.
372 from December 13, 2005 (re-
published), regarding building en-
ergy performance, is not enforced
in the case of “(a) legally protected
historic buildings, as well as con-
structions from built areas pro-
tected by law, which have a special
architectural or historic value, and,
if the requirements were to be ap-
plied to them, their character or as-
pect would be unacceptably modi-
fied; (b) buildings used as places
of worship or for other religious
activities.”

We escape thus, I hope, that situ-
ation where the elevations of historic
buildings are upholsters with copied
ornaments made of polystyrene!

NP 051-2012, Standard Regard-
ing the Adaptation of Civil Buildings
and their Public Space to the Indi-
vidual Needs of Disabled Persons,
also includes provisions specific to
the assurance of access for disabled
persons to buildings, sites and ex-
terior designs with heritage values.

There was an attempt to distinct-
ly approach historic buildings and
their structures, through MP 025-04,
Methodology for Risk Evaluation and
Intervention Proposals Needed for
Historic Building Structures within
the Conservation, sensitive to herit-
age values, but not applied.

Specific issues to be studied dur-
ing the conference’s current edition
and even worthy to formulate re-
search directions, would be:

1. Contradictory approach -
safety, support — versus herit-
age protection;

2. Inaccuracies in the terminology
specific to constructions, inter-
ventions on existing buildings
in general, historic buildings in
particular;

3. Technical regulations that con-
tain references to historic build-
ings;
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istorice reprezentative pentru patri-
moniul cultural local.”

Fard o cercetare exhaustiva a re-
glementdrilor tehnice din domeniul
constructiilor, dispunem de preve-
deri discriminatorii pozitiv la nivelul
certificarii energetice. Legea nr. 372
din 13 decembrie 2005 (republica-
ta) privind performanta energetica a
cladirilor nu se aplica la ,(a) cladiri
si monumente protejate care fie fac
parte din zone construite protejate,
conform legii, fie au valoare arhitec-
turald sau istorica deosebitd, carora,
dacd li s-ar aplica cerintele, li s-ar
modifica in mod inacceptabil carac-
terul ori aspectul exterior; (b) cladiri
utilizate ca lacasuri de cult sau pen-
tru alte activitati cu caracter religios.”

Imi mentin speranta ca astfel vom
scapa de fatade ale cladirilor istorice
tapitate cu ornamente decupate din
polistiren.

NP 051-2012, Normativ privind
adaptarea cladirilor civile si spatiului
urban aferent la nevoile individuale
ale persoanelor cu handicap cuprin-
de si prevederi specifice pentru asi-
gurarea accesului neingradit al per-
soanelor cu handicap la cladiri, situri
si amenajdari exterioare cu valoare de
patrimoniu.

A existat o incercare de abordare
distincta a cladirilor monumente isto-
rice si a structurilor acestora prin MP
025-04 Metodologie pentru evaluarea
riscului gi propunerile de interventie
necesare la structurile constructiilor
monumente istorice in cadrul lucrari-
Ior de restaurare ale acestora cu sensi-
bilitate la valorile de patrimoniu, insa
actul nu este utilizat sau/nici folosit.

Problemele specifice de studiat
in cadrul conferintei din anul aces-
ta gi chiar demne de a face obiectul
unor directii de cercetare ar fi:

1. Abordare contradictorie — sigu-
ranta, rezistenta versus protec-
tia valorilor;

2. Inadvertente in terminologiile
specifice constructiei si inter-
ventiei la cladiri existente, in
general, si la monumente is-
torice, in special;

3. Reglementari tehnice in care se
fac referiri la monumentele isto-
rice;

T mnssylein Nostra

kilonboztetésnek orvendenek az
energetikai bizonylat tekintetében.
A 2005. december 13-ai CCLXXIL.
szamu (Gjra kiadott), az éptletek
energetikai teljesitményére vonatko-
z6 torvény, nem keriil alkalmazasra
a kovetkez6 esetekben: ,,(a) térvénye-
sen védett épitett ovezetek épiiletei
és mtiemlék épiiletei, amelyek saja-
tos épitészeti vagy torténeti értékkel
rendelkeznek, valamint a kovetelmé-
nyek alkalmazasa megengedhetetle-
niil médositana jellegiiket vagy kiil-
s6 megjelenésiiket; (b) templomépii-
letek vagy mas, valldsos jellegti tevé-
kenységre hasznalt épiiletek.”

Remélhetéleg igy meguasszuk,
hogy a torténeti épiiletek homlok-
zatai polisztirol diszit6elem-utanza-
toktol hemzsegjenek!

A kozépiiletek és kozterek aka-
ddlymentes kialakitdsa a fogyaték-
kal é16 személyek egyéni sziikségletei
szerint NP 051-2012. normativa ma-
géban foglalja azokat az el6irdsokat
is, amelyek az orokségi értékkel ren-
delkez6 épiiletek, helyszinek, kiilsé
terek kialakitasara vonatkoznak, an-
nak érdekében, hogy ezek a fogyaté-
kos emberek szamara is hozzaférhe-
ték legyenek.

A mtemlék éptiletek és tartoszer-
kezeteik megkiilonboztetett kezelé-
se érdekében hozott MP 025-2004.
iranyelv A mitiemlék épiiletek tarto-
szerkezetei kockdzatfelmérésének és
beavatkozdsi javaslatainak mddsze-
rei, ezek orokségértékre érzékeny res-
tauraldsanak keretében, sajnos egy
olyan prébalkozas volt, amelyet a
szakemberek nem hasznalnak és nem
ismernek.

Az idei konferencia keretében ta-
nulmdnyozhaté jellegzetes kérdések,
amelyek méltéak kutatdsi iranyelv-
ként valé megfogalmazdsra:

1. Ellentmondasos felvetés — biz-
tonség és szilardsag értékvéde-
lem ellenében;

2. Az épitésre jellemz6 termino-
logia kovetkezetlenségei, alta-
lanos jelleggel a meglévé épii-
letek beavatkozasainal, vala-
mint kiemelten a miemlékek
esetében;

3. A miiemlékekre is vonatkozé
miiszaki szabalyozéasok;

Z015/4 11



= LEGISLATION
= LEGISLATIE

TTW?LSSVZVW%‘I:% Nastrm = TORVENYKEZES

4. International regulations for 4. Reglementari internationale cu 4, Nemzetkozi  szabélyozésok

existing buildings, with rec-
ommendations for the nation-
al ones;

. Addressing several national re-
gulations — survey of existing
buildings, research, design, im-
plementation, maintenance, and
post-use.

privire la cladirile existente, cu
recomandari pentru reglemen-
tarile nationale;

. Tratarea cAtorva reglementari

nationale — expertizarea cladi-
rilor existente, cercetare, proiec-
tare, executie, mentenanta, post-
utilizare.

meglévé épiiletek esetében,
ajanlasként a nemzeti szabéa-
lyozasokban;

5. Néhany nemzeti szabalyozas

taglalasa — meglévé épiiletek
szakvéleményezése, kutatasa,
tervezése, kivitelezése, fenn-
tartasa, utéhasznalata.
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B *** Ordinul 1751/2012, Codul de proiectare. Evaluarea actiunii vantului asupra constructiilor — CR-1-1-4/2012.
[Decree no. 1751/2012, Design Code. The Assessment of Wind Forces on Buildings — CR-1-1-4/2012./1530/2012.
hatérozat, CR-1-1-4/2012. — Tervezési kéd a szél épiiletekre gyakorolt hatdsanak felmérésérol. ]

W *** 1.L177/2015 pentru modificarea si completarea L10/1995. [Law no.L177/2015 for the modification and com-
pletion of Law no. 10/1995./2015. évi CLXXVII. térvény a 1995. évi X. torvény moédositasarol és kiegészitésérol. ]

B FEILDEN, Bernard M. Conservation of Historic Buildings. Oxford: Taylor & Francis, 2003.

B VITRUVIUS Pollio, Marcus. Ten Books on Architecture. Cambridge: Cambridge University Press, 2001. [Publicatie
in limba roméana: Despre arhitectura, Bucuresti, Editura Academiei Republicii Populare Roméne, 1964. / Magyar
nyelvid kiadés: Tiz kényv az épitészetrél. Budapest, 1988, Képzémiivészeti Kiadé.]
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The Legal Regulation of Wood Preservation

in the European Union and in Hungary

Reglementarea legala a protectiei lemnului in Uniunea
Europeana siin Ungaria

A faanyagvédelem jogi szabalyozasa az Eurdpai
Uniéban és Magyarorszagon

B Abstract: Following a short his-
torical revision, the article presents
the current situation regarding the
legal regulation of wood preserva-
tion, respectively it details the types
of wood preservation experts, their
education and authorisation, em-
phasising separately those experts,
who operate in the field of historic
building conservation. In addition,
it deals with the legal regulation of
wood reservation specialty studies
and wood preservatives in Hungary,
as well as in the European Union.

B Keywords: wood preservation,
wood preservation expert, wood/
timber assessment, wood preserva-
tive, historic building, legislation

M Before describing the current reg-
ulation, we should start with a short
historical retrospection by present-
ing the development of wood pres-
ervation as an activity, as well as its
regulation.

People aim to protect employed
wooden materials and their tools.

1 Rezsé BABOS, associate professor and
Béla KIRALY, PhD, professor at the Uni-
versity of West Hungary, Sopron, Hun-

gary.

B Abstract: Dupa o scurta revizie is-
torica, articolul prezintd starea actu-
ala a reglementarii legale a protecti-
ei lemnului, respectiv detaliaza tipul,
pregdtirea gi autorizarea expertilor teh-
nici in protectia lemnului din Ungaria,
subliniind separat rolul expertilor teh-
nici in protectia lemnului care activea-
za in domeniul protectiei monumente-
lor istorice. In afara de acestea, se ocu-
pa de reglamentarea legald a experti-
zei de protectia lemnului, cat si de cea a
conservantilor de lemn, atdt in Ungaria
cat gi in intreaga Uniune Europeand.

B Cuvinte cheie: protectia lemnu-
lui, expert tehnic in protectia lem-
nului, expertizd de protectia lem-
nului, conservant de lemn, monu-
ment istoric, legislatie

W inainte de a prezenta reglementa-
rile curente, sa incepem cu o scur-
ta revizie istorica, prin prezentarea
dezvoltdrii protectiei lemnului ca ac-
tivitate si a reglementarii acesteia.
Omul se straduieste sa protejeze
materialele lemnoase folosite si in-
strumentele acestora. Taierea, depo-

1 Rezs6 BABOS, conferentiar gi Béla
KIRALY, dr., profesor universitar la Uni-
versitatea din Ungaria de Vest, Sopron,
Ungaria.

B Kivonat: Rovid torténeti dttekin-
tést kovetben a cikk bemutatja a fa-
anyagvédelem jogi szabdlyozdsa-
nak jelenlegi allasat, illetve részlete-
zi a faanyagvédelmi szakértdk tipu-
sait Magyarorszdgon, ezek képzését,
illetve jogosultsagat, kiilon hang-
sulyt fektetve a miiemlékvédelem te-
riiletén tevékenykedd faanyagvédel-
mi szakértékre. Ezen kiviil foglalko-
zik a faanyagvédelmi szakvélemény
és a faanyagvéddszerek jogi szabd-
Iyozasaval mind Magyarorszdgon,
mind pedig az Eurépai Unién beliil.

B Kulcsszavak: faanyagvédelem,
faanyagvédelmi szakérts, faanyag-
védelmi szakvélemény, faanyagvé-
dészer, mtiemléki épiilet, torvény-
kezés

B Miel6tt a jelenlegi szabalyozast
ismertetnénk, rovid ,torténelmi” visz-
szapillantassal kezdjiikk, bemutatva
a faanyagvédelem, mint tevékeny-
ség kialakulasat és a tevékenység
szabélyozasat.

Az ember igyekszik a hasznalt
faanyagnak és eszkozének megova-

1 BABOS Rezs6 egyetemi docens és dr.
KIRALY Béla egyetemi tanar a Nyugat-
Magyarorszagi egyetemen, Sopron, Ma-
gyarorszag.
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The felling, storing, and desiccation
of timber are guided by ancient rules.
The invention and spread of the rail-
way brought forth a considerable
timber deficit, giving thus impetus
to wood preservation. The frequen-
cy with which sleepers needed to be
repaired or replaced became of ma-
jor concern, as railway traffic had to
be suspended for that time. This con-
cern resulted in a saturation meth-
od by soaking, followed shortly after
by pressure treatment. For this type
of saturation of the railway sleepers
and in part of the line poles, coal tars
were used, which were a by-product
of coke production. By further distill-
ing and refining them, creosote was
obtained, a material suitable for the
saturation of sleepers. Later — from
the late 1800s until the beginning of
the 1900s — these base oils were sup-
plemented with different substances
that had, or were thought to have ad-
juvant properties.

The preservative substances that
were believed to be effective during
the preservation of railway sleep-
ers and later of line poles, started to
be used in other areas as well, e.g.
for the protection of outdoor timber
structures and roof structures. This
was already an industrial activity,
which could only be carried out on
the basis of different prescriptions
and recipes; however, these were in-
tended for internal use, as they were
not general regulations.

In Hungary, since the 1900s re-
searchers (foresters, biologists, and
wood industry firms) have constant-
ly been preoccupied with the illness-
es of timber and with the possibili-
ties of protecting it against decay-
ing agents. Between the two World
Wars and in the 1950s, ministry pub-
lications regarding the protection
of logs and construction timber ap-
peared one after the other: Regula-
tion no. 103 000/1950 (August 11)
OT of the National Planning Of-
fice?, On the Preservation and Pro-
tection Against Fungal Decay of Cer-
tain Timbers, respectively Regulation
no. 10 670/1951 OT On the Notifica-
tion of Fungal Attacks, respectively on

2 In Hungarian Orszagos Tervhivatal, ab-
breviated as OT [ed. note].
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zitarea si uscarea lemnului sunt ghi-
date de reguli stravechi. Inventarea si
raspandirea caii ferate au cauzat un
deficit de lemn considerabil, ddnd un
elan conservarii lemnului. Frecven-
ta cu care era nevoie de repararea sau
inlocuirea traverselor a devenit o pre-
ocupare majord, fiindca pentru aceas-
ta perioada era necesara suspendarea
traficului feroviar. Aceasta a rezultat
in metoda impregnarii lemnului prin
imersie, urmata la scurt timp de tra-
tare sub presiune. Pentru acest tip de
impregnare a traverselor de cale ferata
si partial a stalpilor pentru linii elec-
trice, s-a folosit gudron de carbune,
obtinut in cursul producerii cocsului.
Prin distilarea si rafinarea acestuia
s-a obtinut uleiul de creozot, adecvat
pentru impregnarea traverselor. Mai
tarziu — de la sfarsitul anilor 1800,
pana la inceputul anilor 1900 — aceste
uleiuri de baza au fost completate cu
diferiti adjuvanti ori cu substante per-
cepute ca fiind adjuvanti.

Substantele care s-au dovedit a fi
efective in decursul prezervarii tra-
verselor, si mai tarziu cea a stélpilor,
au inceput sa fie aplicate si in alte do-
menii, de exemplu pentru protejarea
structurilor din lemn in aer liber si cea
a sarpantelor. Aceasta activitate avea
deja caracter industrial, care putea fi
efectuatd doar pe baza diferitelor pre-
scriptii si retete, dar care erau destina-
te pentru uz intern, nefiind reglemen-
tari generale.

In Ungaria, incepand din anii 1900
cercetatorii (padurari, biologi, firme
din industria lemnului) au fost preo-
cupati in mod constant de bolile ma-
protejarii acestuia impotriva ddunato-
rilor. Intre cele doua razboaie mondia-
le i in anii 1950, au aparut numeroa-
se publicatii ministeriale privind pro-
tectia materialului lemnos sub forma
de bugteni si lemn de constructie si a
lemnului de constructie: Ordinul nr.
103 000/1950 (VIIL.11) OT al Oficiul
National de Planificare* Privind con-
servarea unor materiale lemnoase gi
protectia acestora impotriva degrada-
rilor cauzate de atac fungic, respectiv
Ordinul nr. 10 670/1951 OT Privind
notificarea in caz de atac fungic, re-

2 In maghiarad Orszégos Tervhivatal, abre-
viat OT [nota editoriala].

séra. Osi szabalyai vannak a kiva-
gasnak, taroldsnak és szaritdsnak.
A vasiit feltalédlasa, elterjedése joko-
ra fahidnyt okozott és ezzel lendi-
letet adott a faanyag konzervélasa-
nak. Fontos szempontta valt, hogy
mennyi idénként kell javitani, cse-
rélni a talpfakat, hiszen erre az id6-
re a vasuti forgalmat fel kellett fiig-
geszteni. Ezek hatdsara megszile-
tett az 4ztatdsos, majd roviddel uta-
na a kazdnnyomésos mddszerrel
torténd telités. A vasuti talpfak, és
részben a vezetékoszlopok ilyen ti-
pusu telitéséhez, a koksz eléallit-
sa soran keletkezett kgszénkatrany-
olajokat hasznaltak. Ennek desztil-
lalasaval, finomitasaval allitjak el6
a talpfatelitésre alkalmas olajat, a
kreozotot. Késébb — az 1800-as évek
végétol, az 1900-as évek elejéig — az
alapolajokat kiegészitették kiilon-
b6z6 hatasfokozé vagy annak vélt
anyagokkal.

A vasti talpfak, majd a vezeték-
oszlopok konzervalasa nyoman hata-
sosnak talalt véddszereket alkalmaz-
ni kezdték mas tertileteken is, pl. a
kiltéri faszerkezetek, tetészerkezetek
védelmére. Ez mar iparszerti tevé-
kenység volt, amelyet csak kiilonbo-
70 eléirasok, receptirak alapjan lehe-
tett végezni, de amelyek belsé hasz-
nélatra késziiltek, nem é&ltalanos ér-
vényt rendeletek.

Magyarorszagon a kutatok (er-
dészek, a biol6gusok, faiparral fog-
lalkoz6é cégek) az 1900-as évek-
tél kezdve folyamatosan foglalkoz-
tak a faanyag betegségeivel, a kéro-
sitoktél valé6 megdévas lehetGsége-
ivel. A két vilaghabora kozott, va-
lamint az 1950-es években is sorra
jelentek meg minisztériumi kiadva-
nyok a ronkanyagok és az épiiletfak
megvédésérél: az Orszagos Tervhi-
vatal 103 000/1950. (VIIL.11.) OT
szamu rendelete Egyes faanyagok
tartésitasarél és gombakdar elleni vé-
delmérdl, valamint a 10 670/1951.
OT szamu rendelet a Fagombafertd-
zések bejelentésérdl, valamint a fa-
és hdzigomba fertézések megsziinte-
tésérdl, mar jogszabélyi szinten fog-
lalkozik a faanyagvédelemmel.

Az erd6krél és a vadgazdalko-
dasrol sz616 1961. évi VIL. torvény
megjelenésétél szamitjuk a fa-



the Elimination of Fungal Infections of
Timber and Constructions were deal-
ing with wood preservation already
at a legislative level.

The legal delimitation of wood
preservation activities is thought to
have commenced with the publica-
tion of Law no. VII of 1961 On Forests
and Wildlife Management. The Wood
Preservation Regulation from com-
munication no. 9001/1982 (MEM. E.
23) MEM? was created under the in-
fluence of the aforementioned law,
i.e. the CODE, which has since lost its
validity, but in the case of tenders, an-
nouncers specify to this date that the
tenders must be in accordance with
the Wood Preservation Regulation, as
a technical directive. The Wood Pres-
ervation Regulation was based on the
German standard DIN 68 800,* which
in Europe is still considered to be the
paragon. Later, the Forest Act and its
corollary, the CODE, were repealed.
A long period of exlex situation fol-
lowed, after which some elements
of a regulatory activity emerged here
and there. In 2001, by joining the Eu-
ropean Union, EU regulations came
into force in Hungary as well. In the
following, we will present the current
legal situation.

Wood preservation experts

M The first step in wood preservation
is preventive, followed by terminative
wood preservation. The main protag-
onists of these activities are the wood
preservation experts with knowledge
on decaying agents, preservative sub-
stances and technology, respective-
ly labour and environmental stand-
ards. They are suitable for compiling
wood assessments, for developing
plans, and in certain cases for con-
ducting the work processes.

The wood preservation expert is
a professional with a degree in high-
er education, who has been exam-

3 Issued by the Ministry of Agriculture
and Food, in Hungarian Mez6gazdasagi
és Elelmezésiigyi Minisztérium, abbre-
viated as MEM [ed. note].

4 Although EN standards were compiled
for wood preservation, also based on the
DIN 68 800 standard, German manufac-
turers and users like to refer to this day
to the DIN 68 800 standard for wood
preservation.
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spectiv eliminarea infectiilor fungice
ale lemnului si constructiilor s-au ocu-
pat deja la nivel legislativ de protec-
tia lemnului.

Delimitarea juridica a activitatilor
de protectie a lemnului a avut loc oda-
ta cu publicarea legii nr. VII din 1961
asupra padurilor i faunei. Sub influ-
enta acestei legi a luat fiinta Regula-
mentul de protectia lemnului din co-
municarea nr. 9001/1982 (MEM. E.
23) MEM?, adici acel COD, care desi
intre timp si-a pierdut valabilitatea, in
cadrul licitatiilor se prevede pana in
zilele noastre ca ofertele trebuie sa se
adapteze Regulamentului de protec-
tia lemnului ca directiva tehnica. Re-
gulamentul de protectia lemnului se
bazeaza pe standardul german DIN
68 800%, care in Europa este un etalon
chiar gi in prezent. Mai tarziu, legea
padurilor si corolarul acesteia, CO-
DUL, au fost abrogate. A urmat o situ-
atie exlex de lunga duratd, dupa care
au inceput sa apare pe alocuri ele-
mente ale unei actiuni de reglemen-
tare. in 2001, prin aderarea sa la Uni-
unea Europeand, normele UE au in-
trat in vigoare si In Ungaria. In cele ce
urmeazd, vom prezenta situatia lega-
1a curenta.

Experti tehici in protectia
lemnului

B Primul pas in conservarea lemnu-
lui este actiunea de prevenire, urma-
ta de cea de eliminare. Protagonistii
acestor lucrari sunt expertii tehnici in
protectia lemnului, care cunosc agen-
tii de degradare, substantele si tehno-
logiile de conservare, respectiv pre-
scriptiile privind protectia muncii si
a mediului. Sunt capabili de a elabo-
ra expertize de protectia lemnului, de
a dezvolta proiecte si, daca este cazul,
de a efectua lucrarile.

Expertul tehnic in protectia lem-
nului este un profesionist cu diploma
in invataméantul superior, care a trecut

3 Publicat de Ministerul Agriculturii si
Alimentarii, in maghiara Mezdégazdasagi
és Elelmezésiigyi Minisztérium, abreviat
MEM [noti editoriala].

4 Desi s-au elaborat standarde EN pentru
protectia lemnului — bazate tot pe stan-
dardul DIN 68 800 —, producatorii si uti-
lizatorii germani prefera sa se refere si in
prezent la standardul DIN 68 800 pentru
protectia lemnului.

T mnssylein Nostra

anyagvédelmi tevékenység jogi ko-
riilhatarolasat. Ennek a torvénynek
a hatdsara jott létre a 9001/1982.
(MEM. E. 23.) szamt MEM kozle-
ményben a Faanyagvédelmi Sza-
balyzat, azaz a KODEX, ami ugyan
maér érvényét vesztette, de palyaza-
tok esetén a mtiemléki kiirék a mai
napig el6irjak, hogy a palyazatnak
alkalmazkodnia kell a Faanyagvé-
delmi Szabélyzathoz, mint miisza-
ki irdnyelvhez. A Faanyagvédelmi
Szabdlyzat a német DIN 68 800.
szamu szabvényra épiilt, amely
Eurépdban mindmaig etalonnak
szamit. Kés6bb hatédlyat vesztette
az Erdétorvény és folyoménya, a
KODEX. Hosszt exlex allapot ko-
vetkezett, majd itt-ott felbukkan-
tak a szabalyozés elemei. 2001-ben
az Eur6pai Unidba valé beléptiink-
kel szdmunkra is érvényesek let-
tek az uniés szabélyok. A tovabbi-
akban a mai jogi helyzetet mutat-
juk be.

A faanyagvédelmi
szakértok

B A faanyagvédelem elsé 1épcséije
a megeldzd, majd a megsziintetd fa-
anyagvédelem. E munkak fészerep-
16i a faanyagvédelmi szakért6k, akik
ismerik a kérositékat, a védbszere-
ket és a technoldgidkat, a munka- és
kornyezetvédelmi elSirasokat. Ok
képesek a faanyagvédelmi szakvéle-
mények, tervek kidolgozaséra, adott
esetben a munkak levezetésére.

A faanyagvédelmi szakértd olyan
fels6fokt  végzettséggel rendelke-
z6 szakember, aki a Nyugat-Ma-
gyarorszagi Egyetem Faanyagtudo-
manyi Intézetében muikods vizs-
gabizottsag el6tt vizsgat tett, a fel-
hasznélt faanyagok fizikai és kémi-
ai tulajdonsagait, a faanyag karosi-
téit és a karosodas folyamatat kiva-
l6an ismeri. ElsGsorban a faanya-
gok tart6ssagat leginkabb befolya-
solé biolégiai karositasokkal, a fa-
anyag élettartamanak noévelésére,

2 Késziiltek ugyan a faanyagvédelemre — szin-
tén a DIN 68 800-as szabvanyra épiilt — EN
szabvényok, de a német gyértok és felhasz-
nalék a mai napig elészeretettel hivatkoz-
nak a DIN 68 800-as faanyagvédelmi szab-
vanyra.
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ined before the examination commit-
tee of the University of West Hun-
gary, Institute of Wood Science, and
has a vast knowledge on the physical
and chemical properties of employed
timbers, as well as on the agents and
process of timber decay. This per-
son deals primarily with the biolog-
ical decaying agents that most influ-
ence timber durability, respectively
with complex systems that aim to in-
crease timber lifespan and preserva-
tion. His/her activities are carried out
within the legislative framework, in
cooperation with professionals from
other fields (e.g. structural engineer,
different administrative entities,
etc.), independently and with full re-
sponsibility. As the largest amount of
timber in a building is usually incor-
porated into the roof structure, the
majority of the wood preservation
experts’ work is directed towards as-
sessing roof structure decay and re-
construction.

Wood preservation experts in

Hungary

In Hungary, there are currently

three different types of wood preser-
vation experts:

— General wood preservation ex-
pert (in short wood preserva-
tion expert), who is entitled to
inspect all timber structures and
materials which are not connect-
ed to listed historic construc-
tions. These experts are mem-
bers of the Hungarian Chamber
of Engineers.

—Judicial wood preservation ex-
perts mainly provide expertise
for law courts during litigation.
These experts are also members
of the Chamber of Justice.

— Historic building (heritage) wood
preservation experts emerge
from among general wood pres-
ervation experts, but they are en-
titled to draw up wood preserva-
tion specialty studies for listed
historic buildings as well.

Wood preservation

expert authorisation

Wood preservation expert author-
isation may be gained primarily by
wood industrial engineers (5 years of
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o proba in fata comisiei de examinare
a Institutului de Stiinta Lemnului al
Universitatii din Ungaria de Vest, are
cunostinte excelente asupra proprieta-
tilor fizice si chimice ale lemnelor folo-
site, respectiv asupra agentilor si pro-
cesului deteriorarii materialului lem-
nos. Se ocupa in primul ind de acei
agenti biologici nocivi care influentea-
za cel mai grav durabilitatea lemnu-
lui, respectiv de sistemele complexe
care cresc durata de viata a lemnului,
respectiv il prezerva. Activitatile sale
sunt desfagurate in cadrul legislativ, in
colaborare cu experti din alte domenii
(de ex. arhitect/inginer constructor, di-
ferite autoritati administrative etc.), cu
sferd de autoritate deplina. Datorita
faptului ca cea mai mare cantitate de
lemn dintr-o cladire se afla de obicei in
sarpantd, marea majoritate a activitatii
expertilor tehnici in protectia lemnu-
lui este orientatd catre evaluarea deta-
liatd a degradarilor sarpantelor, respec-
tiv catre reconstructia acestora.

Experti in protectia lemnului

din Ungaria

In prezent, in Ungaria exista trei

tipuri de experti tehnici in protectia
lemnului:

—Expertul tehnic in protectia ge-
nerald a lemnului (pe scurt ex-
pert in protectia lemnului), care
are dreptul de a evalua orice
structura sau material de lemn
care nu apartine unei constructii
de pe Lista Monumentelor Isto-
rice. Acesti experti fac parte din
Ordinul Inginerilor din Ungaria.

— Expertul tehnic juridic in protec-
tia lemnului ofera expertiza in
primul rfind instantelor in caz de
litigii. Acesti experti sunt inclusiv
membri ai Camerei de Justitie.

— Expertii tehnici in protectia lem-
nului din domeniului patrimo-
nial (de monumente istorice)
provin din rindul expertilor teh-
nici generali, dar au dreptul de
a elabora expertize de protectia
lemnului si pentru cladiri aflate
pe Lista Monumentelor Istorice.

Autorizatia de expert

tehnic in protectia lemnului

Autorizatia de expert tehnic in
protectia lemnului o pot obtine in pri-

allagmegoévasara irdnyul6 komp-
lex rendszerekkel foglalkozik. Te-
vékenységét jogszabalyi keretek ko-
zOtt, mas tertiletek szakembereivel
(pl. épitész-statikus, kiillonb6zé ha-
tosagi személyek stb.) egyuttmi-
kodve, 6nall6 jogkorben felelGsség-
teljesen végzi. Mivel egy épiiletben
a legnagyobb mennyiségti faanya-
got 4ltalaban a tetGszerkezetbe épi-
tik be, ezért a faanyagvédelmi szak-
ért6k munkajanak nagy része is a
tetészerkezetek karosodasainak fel-
mérésére, rekonstrukcidjara iranyul.

Faanyagvédelmi szakérték

Magyarorszagon

Magyarorszdgon ma haromféle
faanyagvédelmi szakérté dolgozik:

— Altaldnos faanyavédelmi szak-
ért6 (roviden faanyagvédelmi
szakértd), aki minden faszer-
kezet és alapanyag vizsgala-
tara jogosult, amely nem kap-
csolodik bejegyzett mtiemléki
épitményhez. Ezek a szakér-
ték a Magyar Mérnoki Kama-
ra tagjai.

— Az igazséagigyi faanyagvédel-
mi szakérték elsésorban a bi-
rosdgoknak nyujtanak peres
igyekben szakértéi segitséget.
Ezek a szakért6k az Igazsag-
igyi Kamaréanak is tagjai.

— A mtemléki (6rokségvédelmi)
faanyagvédelmi szakérték az
altalanos szakérték koziil ke-
riillnek ki, de 6k jogosultak be-
jegyzett mtiemléki épiiletek fa-
anyagvédelmi szakvéleménye-
inek elkészitésére is.

Faanyagvédelmi

szakértdi jogosultsag

Faanyagvédelmi szakért6i jo-
gosultsagot elsédlegesen okleveles
(5 éves) faipari mérnok vagy faipari
mérnok MSc diploméval rendelke-
z6 szakemberek szerezhetnek. Az
6 szdmukra a szakért6i jogosultsag
5 év szakmai gyakorlat utdn meg-
adhaté.

Ezen kiviil (f6iskolai) faipari mér-
noki BSc (vagy tizemmérnoki) okle-
vél, erd6mérnok (egységes osztatlan
képzés), épitémérnok (BSc, MSc),
épitészmérnok (BSc, MSc, egységes
osztatlan képzés), vegyészmérnok



study) or professionals with an MSc
wood industrial engineering degree.
They may gain expert authority after
five years of internship.

In addition, owners of a BSc (col-
lege) degree in wood industrial engi-
neering (or as an engineering tech-
nologist), forest engineering (single
undivided training), civil engineer-
ing (BSc, MSc), architecture (BSc,
MSc, single undivided training),
chemical engineering (BSc, MSc),
and bioengineering (BSc, MSc), re-
spectively of doctoral degrees in the
named professions may also become
wood preservation experts, after ob-
taining the required credits in spe-
cialisation courses.

The authorisation certificates for
carrying out the activity are issued
for a period of 5 years by the Hungar-
ian Chamber of Engineers. Norma-
tive legislation: Law no. LVIII of 1996
On the Professional Chambers of De-
signer and Expert Engineers Respec-
tively Architects.

Expert authorisation in the

field of heritage conservation

(historic building conservation)

A historic building is a construc-
tion, that is listed in the Nation-
al Register of Historic Buildings
with a registration and identifica-
tion number. Government Decree no.
439/2013 (November 20), entitled On
the Expert Activities Related to Ar-
chaeological Heritage and Histor-
ic Building Values, regulated the ex-
perts’ activities on historic buildings,
respectively tied them to conditions.
This legislation listed wood preser-
vation expertise activities on histor-
ic buildings in the domain of historic
building diagnostics and conditioned
them to wood industrial or architec-
tural qualifications, at least 5 years
of practice, and the documenting of
specific references.’

5 Any unauthorized expert activity is se-
verely sanctioned by Government Decree
no. 191/2001 (October 18) entitled On
Fines Regarding Heritage Conservation.
According to paragraph 5/B § (5), the
person or organisation that (or by rea-
sons imputable to him/her/it) conducted
activities connected to expert authority
without expert permission and registra-
tion, shall be imposed to pay a heritage
fine of HUF 500 000.
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mul tind profesionistii cu diplome de
inginer de industria lemnului (durata
studiilor: 5 ani) sau cei cu diploma de
inginer MSc de industria lemnului.
Acestia pot obtine autorizatia de ex-
pert dupa cinci ani de stagiu.

In afara de acegtia, titularii unei
diplome de (colegiu) inginer BSc (sau
inginer tehnolog) de industria lemnu-
lui, de inginer silvic (instruire nedivi-
zata), inginer constructor (BSc, MSc),
arhitect (BSc, MSc, instruire nedivi-
zatd), inginer chimic (BSc, MSc), bio-
inginer (BSc, MSc), ori persoane care
detin gradul de doctor pentru aceste
domenii pot deveni de asemenea ex-
perti tehnici in protectia lemnului,
dupa obtinerea creditelor necesare
prin cursuri de specializare.

Certificatele pentru desfasurarea
activitatii sunt eliberate pentru 5 ani
de Ordinul Inginerilor din Ungaria.
Legislatia normativa: Legea nr. LVIII
din 1996 Privind ordinele profesiona-
Ie ale inginerilor si arhitectilor proiec-
tanti si experti.

Autorizatia de expert tehnic in
domeniul protectiei patrimoniu-
lui (protectia monumentelor
istorice)

Monumentele istorice sunt acele
cladirii care se afla pe Lista Monumen-
telor Istorice, avind numar de inregis-
trare si de identificare. O.G. 439/2013
(X1.20) cu titlul Privind activitatile de
expertiza legate de patrimoniul arheo-
Iogic si de valorile monumentelor isto-
rice a reglementat si conditionat activi-
tatiile expertilor pe monumente istori-
ce. Aceasta lege a inclus activitatea ex-
pertilor tehnici in protectia lemnului
efectuata pe monumente istorice in do-
meniul diagnosticii constructiei privind
monumentele istorice si a conditionat-
o unei calificéri in industria lemnului
sau de arhitect, cel putin 5 ani de ex-
perienta si documentarea unor referin-
te prevazute in mod expres.®

5 Orice activitate de expertiza neautorizata
este strict sanctionata prin O.G. 191/2001.
(X. 18) Privind amenzile legate de pro-
tectia patrimoniului. in conformitate cu
alineatul 5/B. § (5), persoana sau organi-
zatia care desfagoara (sau din cauze care
implica aceasta persoana sau organizatie)
activitati necesitdnd autorizatie de expert
tehnic fara indreptatire de expert sau fara
inregistrare, va fi impusa sd plateasca o
amenda de patrimoniu de HUF 500 000.

T mnssylein Nostra

(BSc, MSc), biomérnok (BSc, MSc),
vagy a nevezett végzettségekhez
megszerzett doktori fokozatok birto-
kosa is lehet faanyagvédelmi szakér-
t6, a sziikséges kreditek tovabbkép-
zésben torténé megszerzése utan.

A tevékenység végzésére jogo-
sité tantsitvanyt a Magyar Mérno-
ki Kamara adja ki 5 évre. Irdnyad6
jogszabaly: az 1996. évi LVIIL. tor-
vény A tervezd- és szakértd mérno-
kok, valamint épitészek szakmai ka-
mardirol.

Szakértdéi jogosultsag az orok-

ségvédelem (miiemlékvéde-

lem) teriiletén

Mdtemléki éptlet az az épit-
mény, amely az orszdgos miiemlé-
ki nyilvéntartdsban szerepel, torzsz-
szammal és azonositészdmmal ren-
delkezik. A 439/2013. (XI. 20.) A ré-
gészeti orokséggel és a miiemléki ér-
tékkel kapcsolatos szakértdi tevé-
kenységrdl c. kormanyrendelet sza-
balyozta és feltételekhez kototte a
miiemléki épiileten végzett szakér-
t6i munkakat. Ez a jogszabély a m-
emléki épiileten végzett faanyag-
védelmi szakértéi tevékenységet a
miiemléki épiiletdiagnosztika szak-
teriiletbe sorolta és faipari- vagy
épitészmérnoki végzettséghez, leg-
alabb 5 év gyakorlathoz és kiilon
meghatarozott referencidk doku-
mentéldsahoz kototte.?

A faanyagvédelmi szakvéle-

mény sziikségszertisége

A munkék tervezhet6sége cél-
jabol a koltségvetés elkészitéséhez
sziikséges a beépitett faszerkezetek
(fodémszerkezetek) egészségi alla-
potanak tételes felmérése, és ez on-
magaban is indokolja szakvélemény
készitését. Ezen feliil bizonyos ese-
tekben jogszabaly is kotelezévé teszi
a faanyagvédelmi szakvélemény el-
készitését:

3 A jogosulatlan szakért6i tevékenységet a
191/2001. (X. 18.) Az drokségvédelmi bir-
sdgrdl c. korm. rendelet rendkiviil szigo-
rdan szankcionalja. Az 5/B. § (5) pontja
szerint azt a személyt vagy szervezetet,
aki vagy amely neki felréhat6 okbdl sza-
kért6i jogosultsdghoz kotott tevékenysé-
get szakértdi jogosultsag nélkiil, nyilvan-
tartasi jelolés nélkil végzett, 500 000 fo-
rint 6rokségvédelmi birsdggal kell sijtani.
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The necessity for

wood assessment

In order to be able to plan the works
for preparing the budget, it is necessary
to assess in detail the health of built-in
timber structures (roof structures); this
in itself calls for drawing up special-
ty studies. In addition, in some cases,
the legislation also requires the prepa-
ration of a wood assessment:

In annex 8 of Government Decree
no. 312/2012 (November 8) On Au-
thority Procedures and Controls Re-
garding Construction and Building In-
spection, as well as on the Construc-
tion Authority Services, paragraph
2.1.9 of chapter III prescribes the
preparation of no more than one-year-
old specialty studies for constructions
containing structures with varying
performance characteristics over time
(e.g. wood, cinder concrete, bauxite
concrete) and for load-bearing struc-
tures of buildings older than 80 years.

The necessity for wood assess-

ment in the field of heritage

conservation

The above law applies also to his-
toric buildings. However, for the con-
servation or reconstruction of such
buildings, the permission of the Her-
itage Conservation Office function-
ing within the Territorial Government
Offices is also required, thus another
law specifies the need for wood pres-
ervation specialty studies. Thus, if the
construction is a historic building, ac-
cording to paragraph 7.1 of annex 9
of Government Decree no. 39/2015
(March 11) On the Rules Related to
the Conservation of Archaeological
Heritage and Historic Building Values,
a wood assessment shall be annexed
in the case of structural works on tim-
ber structures and roof structures. In
accordance with the legislation, this
assessment shall be drawn up only
by historic building wood preserva-
tion experts entitled to prepare it. (See
Government Decree no. 439/2013
(November 20) discussed above).

Wood preservatives
B Wood preservatives were classi-

fied as biocidal products. The 98/8/
EU Directive created in 1998 drew

8 Z2015/4
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Necesitatea expertizei

de protectia lemnului
lucrarilor pentru intocmirea bugetu-
lui, este necesara evaluarea detaliata
a stdrii structurilor de lemn (sarpan-
telor) dintr-o cladire, iar aceasta nece-
sitd deja pregatirea unei expertize. in
plus, in unele cazuri legislatia impu-
ne de asemenea pregatirea expertizei
de protectia lemnului:

In anexa 8 a O.G. 312/2012 (XL 8)
Privind procedeele si controalele legate
de constructii si de inspectia de stat in
constructi, precum gi serviciile Inspec-
toratului de stat in constructii, alinea-
tul 2.1.9 prevede pregatirea unei exper-
tize mai noi de un an pentru constructii
care contin structuri cu caracteristici de
performantd schimbétoare in timp (de
ex. lemn, beton de zgura si din bauxi-
td), respectiv pentru structurile portan-
te ale cladirilor mai vechi de 80 de ani.

Necesitatea expertizei

de protectia lemnului in domeni-

ul protectiei patrimoniului

Legea de mai sus se refera si la cla-
dirile monument istoric. Insa pentru
renovarea sau reconstructia unor ase-
menea cladiri, este nevoie inclusiv de
autorizatia Oficiului de Protectia Pa-
trimoniului din cadrul Oficiilor Gu-
vernamentale Teritoriale, din aceasta
cauza o alta lege specifica separat ne-
cesitatea unei expertize de protectia
lemnului. Astfel, daci o cladire este
monument istoric, conform alineatu-
lui 7.1 al anexei 9 a O.G. 39/2015. (IIL
11) Privind normele legate de protectia
patrimoniului arheologic gi a valorilor
monumentelor istorice, pentru a pri-
mi autorizatia de protectia patrimo-
niului este necesara anexarea experti-
zei de protectia lemnului in caz de lu-
crdri structurale pe structuri de lemn
si sarpante. in conformitate cu legisla-
tia, aceastd experiza poate fi elabora-
ta doar de expertul tehnic in protectia
lemnului din domeniului patrimoni-
al. (A se vedea O.G. 439/2013 (XI. 20)
discutat mai sus).

Conservanti de lemn

B Conservantii de lemn sunt clasifi-
cate ca produse biodestructive. Direc-
tiva 98/8/EU, elaboratd in 1998, a in-

Az épitésiigyi és épitésfeliigye-
leti hatésdgi eljarasokrél és ellen-
drzésekrdl, valamint az épités-
iigyi hatésdagi szolgaltatdsrol szo6lé
312/2012. (XI. 8.) kormanyrendelet
8. mellékletében a III. fejezet 2.1.9.
pontja az id6tavlatban valtozo tel-
jesitmény-jellemz6jli szerkezeteket
tartalmazé (pl. fa, salakbeton, bau-
xitbeton) épiiletszerkezetekrdl, és a
80 évesnél id6sebb épitmények tar-
toszerkezeteirdl egy évnél nem ré-
gebbi szakért6i vélemény elkészité-
sét irja eld.

A faanyagvédelmi szakvéle-

meény sziikségszertisége

az orokségvédelem teriiletén

A fenti jogszabaly a miemlé-
ki éptletekre is érvényes. Az ilyen
épiletek feltjitasahoz, rekonstruk-
ci6jahoz azonban a teriileti kor-
ményhivatalok keretében miiko-
d6 Orokségvédelmi Hivatal enge-
délye is sziikséges, ezért egy maé-
sik jogszabaly kiilon nevesiti a fa-
anyagvédelmi szakvélemény sziik-
ségességét. Tehat, ha az épiilet mi-
emlék, A régészeti orékség és a mii-
emléki érték védelmével kapcsola-
tos szabalyokrdl sz6l6 39/2015. (I11.
11.) korményrendelet 9. mellékleté-
nek 7.1. pontja szerint, az 6rokség-
védelmi engedély irdnti kérelem-
hez faszerkezetek, tetdszerkezetek
szerkezeti munkdi esetén faanyag-
védelmi szakvéleményt kell mellé-
kelni. A jogszabdlynak megfelels-
en ezt a szakvéleményt csak az el-
készitésére jogosult mitiemlékvé-
delmi faanyagvédelmi szakérté ké-
szitheti el. (Lasd a fentebb targyalt
439/2013. (XI. 20.) kormanyrende-
letet).

Faanyagvédodszerek

B A faanyagvéddszereket a biocid
termékek kozé soroltdk. Az 1998-
ban megalkotott 98/8/EK irdnyelv a
biocid anyagokat uniés hataskorbe
vonta, ezért az EU-ba torténd belé-
pés utan minden tagallamnak (igy
Magyarorszagnak és Roménianak
is) az ezzel kapcsolatos jogszaba-
lyokat és az tjabb és Gjabb médo-
sitdsokat folyamatosan, vdltoztatds
nélkiil, kotelezéen be kell emelnie



biocidal substances under EU com-
petence, thus, after their accession to
the EU, all member states (including
Hungary and Romania) are obliged to
continuously incorporate the related
laws and any further amendments
into their own legislation, without
making any changes to it. The aim
of the directive is to ensure that only
those biocidal products® are placed
on the market, which are tested, con-
trolled, considered to be safe, hold a
safety data sheet, and which are de-
finitively known not to pose serious
environmental and health risks in
the long run.

6 Regulatory definition of biocidal prod-
ucts: any substance or mixture which, in
the form in which it is supplied to the
user, is composed of one or more active
substances, contains one or more active
substances, produces one or more ac-
tive substances, and which is intended
to destroy in any way (other than purely
physical or mechanical means), to deter,
to render harmless harmful organisms, to
prevent their action, or otherwise exert a
controlling effect on them. It can be said
that this complex definition perfectly fits
wood preservatives as well.
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clus substantele biodestructive sub
competenta UE, astfel incat dupa ade-
rare, fiecare stat membru (inclusiv
Ungaria si Romania) este obligat sa in-
cluda in legislatia proprie in mod con-
tinuu, fara nici o modificare, legile le-
gate de acestea, respectiv orice mo-
dificari ulterioare ale acestora. Sco-
pul directivei este de a asigura ca nu-
mai acele produse biodestructive® sa
fie introduse pe piata, care sunt testa-
te, controlate, se considera a fi sigure,
au o fisa de date de securitate, gi des-
pre care se gtie definitiv cd nu vor per-
pezenta pe termen lung riscuri grave
pentru mediu si sanatate.

6 Definitia de reglementare a produsului bi-
odestructiv: oricare substanta activa (sau
preparat din aceste substante) care, pre-
zentata sub forma in care este livrata fur-
nizorului, este alcatuitd din una sau mai
multe substante active, are in componenta
una sau mai multe substante active, pro-
duce una sau mai multe substante active,
care este destinatd distrugerii in orice fel
(alta decét actiune pur fizica sau mecani-
cd), opririi, anihilarii organismelor dau-
natoare, sau prevenirii actiunilor acestora
ori combaterii lor in orice mod. Se poate
spune ca aceasta definitie complexa se po-
triveste perfect conservantilor de lemn.
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a sajat jogrendjébe. Az iranyelvnek
célja, hogy csak olyan bevizsgalt,
ellendrzott, biztonsagosnak tartott,
biztonsdgi dossziéval rendelkezd
biocid termékek* keriiljenek forga-
lomba, amelyekrél biztosan tudha-
t6, hogy hosszabb tavon sem jelen-
tenek komoly kornyezeti és egész-
ségligyi kockazatot.

4 Abiocid termék jogszabélyi meghatarozasa:
bérmely olyan egy vagy t6bb hat6anyagbdl
allo, egy vagy tébb hatéanyagot tartalma-
z0, egy vagy tébb hatéanyagot keletkez-
tet6 anyag vagy keverék a felhasznal6hoz
juté kiszerelésben, amelynek rendeltetése,
hogy karosité szervezeteket (a tisztan fizi-
kai vagy mechanikai rahatédson kiviil) béar-
mely mas médon elpusztitson, riasszon,
artalmatlannd tegyen, hatasuk kifejtésében
megakadalyozzon vagy azokkal szemben
mas gatlé hatést fejtsen ki. Elmondhato,
hogy ez a bonyolult definici6 tokéletesen
raillik a faanyagvédészerekre is.

W *** 1961. évi VII torvény erd6krél és a vadgazdalkodasrél. [Legea nr. VII din 1961 a padurilor si faunei. / Law
no. VII of 1961 On Forests and Wildlife Management.]

W *** 9001/1982. (MEM. E. 23.) MEM kézlemény. [Comunicarea nr. 9001/1982 (MEM. E. 23) MEM. / Communi-
cation no. 9001/1982 (MEM. E. 23) MEM.]

W *** 1996. évi LVIIL torvény A tervezé- és szakérté mérnokok, valamint épitészek szakmai kamarairél. [Legea nr.
LVIII din 1996 Privind ordinele profesionale ale inginerilor si arhitectilor proiectanti si experti. / Law no. LVIII
of 1996 On the Professional Chambers of Designer and Expert Engineers Respectively Architects.]

B *** Directive 98/8/EC of the European Parliament and of the Council (February 16, 1998) Concerning the Plac-
ing of Biocidal Products on the Market. [Directiva 98/8/CE a Parlamentului European si a Consiliului (16. II.
1998) Privind comercializarea produselor biodestructive. / Az Eurépai Parlament és a Tanécs 98/8/EK iranyelve
(1998.11.16.) A biocid termékek forgalomba hozatalardl.]

W ***312/2012. (XI. 8.) kormanyrendelet Az épitésiigyi és épitésfeliigyeleti hatdsagi eljarasokrol és ellen6rzésekrol,
valamint az épitéstigyi hatésédgi szolgéltatasrol. [O.G. 312/2012 (XI. 8) Privind procedeele si controalele legate
de constructii si de inspectia de stat in constructi, precum si serviciile Inspectoratului de stat in constructii. /
Government Decree no. 312/2012 (November 8) On Authority Procedures and Controls Regarding Construction
and Building Inspection, as well as on the Construction Authority Services.]

W *** 439/2013. (XI. 20.) kormanyrendelet A régészeti 6rokséggel és a miiemléki értékkel kapcsolatos szakért6i
tevékenységrél. [0O.G. 439/2013 (XI1.20) Privind activitatile de expertiza legate de patrimoniul arheologic si de
valorile monumentelor istorice. / Government Decree no. 439/2013 (November 20) entitled On the Expert Ac-

tivities Related to Archaeological Heritage and Historic Building Values]

W *** 39/2015. (III. 11.) kormanyrendelet A régészeti 6rokség és a miiemléki érték védelmével kapcsolatos szaba-
lyokrél. [O.G. 39/2015. (III. 11) Privind normele legate de protectia patrimoniului arheologic si a valorilor mon-
umentelor istorice. / Government Decree no. 39/2015 (March 11) On the Rules Related to the Conservation of
Archaeological Heritage and Historic Building Values.]
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Utilitatea standardelor si
normativelor in vigoare din punctul
de vedere al reabilitarii structurale

STUDIU DE CAZ: STUDIUL, PROIECTAREA $I
EXECUTIA BISERICILOR REFORMATE DE PE STRADA
KOGALNICEANU DIN CLUJ-NAPOCA SI DIN COMUNA SIC

B Rezumat: Cldadirile istorice, in general, si monumentele istorice, in special,
fac parte din fondul construit al Romdniei. Astfel, legislatia tehnicd, precum
si standardele si normativele in vigoare se aplica si acestei categorii de cla-
diri. Existd insd o diferentd majord intre aplicarea orientativa sau interpretatd
a unor prescriptii gi interpretdrile literale. Studiile stiintifice ajuta la identifi-
carea limitelor posibilitatilor de utilizare a diferitelor seturi de standarde la
expertizarea, proiectarea gi executarea interventiilor asupra monumentelor
istorice. Prezenta lucrare abordeaza utilitatea diferitelor seturi de prescriptii
incepdnd de la cele aferente incarcarilor pana la cele care trateaza detalii teh-
nologice. Analiza se va face pe baza experientelor acumulate in cadrul a doud
studii de caz, reabilitarea Bisericii Reformate din Sic si a Bisericii Reformate de
pe strada Kogalniceanu, Cluj-Napoca, ambele ajunse in faza de receptie la ter-
minarea lucrarilor in vara anului 2015. Capitolul de concluzii include referiri
atat la identificarea pericolelor aplicarii (fara adaptare, interpretare) a anumi-
tor prescriptii asupra cladirilor istorice, precum si la pericolul neaplicdrii lor.

B Cuvinte cheie: reabilitare, structuri portante istorice, verificare, dimen-
sionare, garpante istorice, bolti tip plasa, bolti stelate pe nervuri, interven-
tii, calcul static

Introducere

B Scopul activitatii de reabilitare a monumentelor si implicit a structuri-
lor portante istorice este, pe 1anga asigurarea exigentelor de performanta
dorite, in primul rind, conservarea, restaurarea, reabilitarea si asigurarea
durabilitatii valorilor istorice intrinseci gi purtate. Astfel, abordarea struc-
turilor portante istorice trebuie sa porneasca de la cunoagterea® cat mai
aprofundata a acestora, ceea ce se realizeaza in cadrul expertizei tehnice,

1 Dorottya MAKAY, inginer, dr., director al SC IROD M SRL, specializat in reabilitarea
structurilor istorice portante, expert atestat MCC, Cluj-Napoca, Roménia, Bor6ka SANDOR,
Boglarka BORDAS, Jézsef HARI, ingineri, SC IROD M SRL Cluj-Napoca, Roménia.

2 In domeniul reabilitarii structurilor istorice portante se aplica principiile formulate in
Carta ICOMOS - Principiile de analizd, conservarea gi reabilitarea structurald a patrimo-
niului arhitectural, respectiv ISCARSAH 2005 — Recomandari pentru analiza, conservarea
i reabilitarea structurald a patrimoniului arhitectural.

20 Z015/4

The Utility of Valid
Standards and Norms in
What Pertains to Structural
Rehabilitation

CASE STUDY: THE RESEARCH,

DESIGN, AND IMPLEMENTATION

OF THE CALVINIST CHURCHES IN
KOGALNICEANU STREET, CLUJ-NAPOCA
AND IN THE VILLAGE OF SIC

B Summary: Romanian built heritage com-
prises a general group of historic construc-
tions and a particular set of listed historic
buildings. The technical legislation and valid
standards and norms apply thus to this latter
category of buildings as well. Nevertheless,
there is a major difference between applying
certain prescriptions as guiding or open to in-
terpretation, and applying them on a literal
basis. Scientific studies are of great help in
identifying the limits to the possible uses of
various sets of standards when evaluating,
designing, and implementing interventions
on historic buildings. The article discusses
the utility of various sets of prescriptions
from those pertaining to loads to those refer-
ring to technological details. The discussion
departs from experience accumulated during
two case studies, the rehabilitation of the Sic
Calvinist Church and that of the Calvinist
Church in Kogalniceanu Street, Cluj-Napoca,
both having reached reception phase at the
end of the working process in the summer
of 2015. The last chapter contains some ref-
erences to the dangers of applying certain
prescriptions to historical buildings without
adapting or interpreting them and to the dan-
gers of not applying them at all.

B Keywords: rehabilitation, historic load-
bearing structures, verification, dimension-
ing, historic roof structures, net vaults, star rib
vaults, interventions, structural calculation

Introduction

B The aim of rehabilitating historic build-
ings and historic load-bearing structures

1 Dorottya MAKAY, engineer, PhD., manager
at IROD M Ltd., specialist in historic build-
ing conservation , certified specialist, Cluj-
Napoca, Roméania, Boréka SANDOR, Boglarka
BORDAS, J6zsef HARI, engineers at the IROD M
Ltd., Cluj-Napoca, Romania.
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Interventiile din secolul XX

[  zone din sec. XII-XV - existente
T zone din sec, XII-XV - integral demolate
zone construite mai recent — integral demolate
[  lucrari de constructie de dupa 1946 — existente
| lucrari de constructie de dupa 1946 — ulterior demolate
I lucrdri de interventii din anii '50-60

20th century intervention

13™.15" cenlury areas - existing

13"-15" century areas - totally demolished

recently constructed areas - totally demolished
constructions carried oul after 1946 — existing
constructions carried oul after 1946 - later demolished
interventions during the fifties and sixties

W Fig. 1. Plan de periodizare dupd interventiile arhitectului Kdroly KOS © dr. ist. artdi Attila WEISZ
W Figure 1. Ground plan with construction periods after the interventions of architect Kdroly KOS © art historian Attila WEISZ

is, besides providing the required stand-
ards of performance, above all to preserve,
conserve, and rehabilitate intrinsic and at-
tached historical values, as well as to en-
sure their durability. Thus any approach to
historic load-bearing structures needs to be
based on their thorough research,?> which
can be achieved by technical assessment.
This is based on the building’s architec-
tural and structural survey, integrating and
synthesising data collected from the geo-
technical (and archaeological) studies, and
from the building-biological and building-
physical assessments.

Studies in art history, building archae-
ology, and of artistic components carried
by or integrated into historical load-bearing
structures are meant to identify valuable ele-
ments that need to be protected through in-

2 In the field of rehabilitation of historical load-
bearing structures, the applied principles are
formulated in the ICOMOS Charter — Princi-
ples for the Analysis, Conservation and Struc-
tural Restoration of Architectural Heritage and
in the ISCARSAH 2005 — Recommendations for
the Analysis, Conservation and Structural Res-
toration of Architectural Heritage.

care, la rindul ei, pornegte de la releveul arhitectural si structural al cladi-
rii, inglobeaza si sintetizeaza informatiile oferite de studiul geotehnic (si
arheologic), de studiile de biologia si fizica constructiilor.

Studiile de istoria artei, de parament i de componente artistice purta-
te de structurile portante istorice, respectiv cele care fac parte integranta
din acestea, pe de o parte, identifica elementele de valoare care trebuie
protejate prin interventie, precum si detaliile privind dezvoltarea, istoria
cladirii, care se pot solda cu explicatii privind modul de comportare sau
degradare a unor subansambluri sau ansambluri structurale; pe de alta
parte, acestea formuleaza conditii tehnologice privind executia interven-
tiilor.

Expertiza tehnica prin diagnostica trece in revistd degradarile si insu-
ficientele, identifica, prin metode calitative si cantitative (calcul), cauzele
acestora si ajunge la formularea terapeuticii.

Se subliniaza cateva aspecte: (i) starea reala a subansamblurilor struc-
turale portante istorice trebuie sid ghideze interpretarea rezultatelor ca-
litative; (ii) nu este eficientd incercarea verificarii inverse, adica de a se
pretinde cladirilor construite pe conceptii structurale empirico-intuitive
sd respecte prescriptiile tehnice aferente construirii cladirilor noi; (iii)
calculul/verificarea subansamblurilor, respectiv aplicarea normativelor,
reprezintad doar unul dintre pasii necesari in faza de studiu (care de obicei
se completeaza si in faza de proiectare); (iv) rezultatele reabilitarii depind
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M Fig. 2. a. Sectiune longitudinald cu releveul degraddrilor © SCIROD M SRL, b. Fatada de vest inaintea interventiilor - Biserica reformatd din Sic © SCIROD M SRL
M Figure 2. a. Longitudinal section with the survey of degradations © IROD M Ltd. b. Western elevation before the intervention — Calvinist church in Sic © IROD M Ltd.

la fel de mult de calitatea si prezentarea inteligibila a solutiilor si tehnolo-
giilor de interventie, in faza de proiect, cét si de nivelul de specializare a
executantului (pana la ultimul muncitor calificat), impreuna cu asistenta
tehnica asigurata pe parcurs, verificat de catre reprezentantul beneficiaru-
lui prin dirigintii de specialitate.

Cele precizate nu inseamna ca problema aplicarii si aplicabilitatii stan-
dardelor in procesul de reabilitare a structurilor istorice portante nu este
una extrem de importantd, mai ales in situatia in care in tara noastrd nu
exista normative de specialitate dedicate direct cladirilor istorice, iar ast-
fel exista riscul elaborarii unor contra-expertize care se pot solda cu trage-
rea la raspundere a specialistilor pentru nerespectarea unor prevederi din
normativele elaborate pentru construirea cladirilor noi.

Lucrarea de fata trece in revista principalele prescriptii tehnice aplica-
te in procesul de studiu-proiectare (si executie) a doua cladiri emblema-
tice de cult din Transilvania: Biserica Reformata arpadiana din Sic si cea
mai mare biserica gotica tip sala din Transilvania, Biserica Reformata de
pe strada Kogalniceanu din Cluj-Napoca.

Prezentarea succinta
a celor doua edificii studiate

B Actualitatea alegerii celor doua studii de caz este data de recenta finali-
zare (vara anului 2015) a lucrarilor de reabilitare,® realizate pe baza cerce-
tarilor preliminare demarate in 2006, DALI, predate spre ADR Nord-Vest
in ianuarie 2009. Proiectarea s-a realizat in 2011 pentru biserica din Sic si
in 2012 pentru cea din Cluj-Napoca, executia s-a lansat in 2013 pentru Sic
si in 2014 pentru biserica de pe strada Kogalniceanu.

Optiunea este motivata atat de credibilitatea ridicata a unei lucrari fi-
nalizate, cét si de importanta continuarii calculelor si verificarilor inclu-
siv in faza de executie.

In cazul ambelor edificii de cult, starea tehnica de ansamblu a fost pre-
cara (in mai mica — biserica reformata de pe strada Kogélniceanu, sau in mai
mare masura — biserica din Sic), iar volumul mare al cladirilor, precum si
complexitatea lucrarilor, incluzind lucrari semnificative de restaurare de
componente artistice, au determinat necesitatea elaborarii unor proiecte
complexe de reabilitare.

3 In cazul ambelor biserici, finantarea a fost asigurata de Ministerul Dezvoltarii Regionale
si Administratiei Publice, in calitate de Autoritate de Management, prin Agentia pentru
Dezvoltare Regionald de Nord-Vest, in calitate de Organism Intermediar, beneficiarii
fiind parohiile.
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tervention and to point out details concern-
ing the building’s development and history,
aspects that can explain various ways of
behaving or degradation of certain structural
sub-units or units; on the other hand these
studies state the technological conditions for
the implementation of interventions.

The technical assessment based on di-
agnosis lists insufficiencies and degrada-
tions, it identifies their causes using quali-
tative and quantitative (calculation) meth-
ods, and eventually it formulates the proper
therapy.

Certain aspects need to be emphasized:
(i) the interpretation of qualitative results
shall be governed by the actual condition
of the historic load-bearing structural sub-
units; (ii) an attempted inverted verifica-
tion is inefficient, meaning it is pointless
to require historical buildings constructed
according to empirical and intuitive struc-
tural concepts to comply to all technical
requirements set for the construction of
modern buildings; (iii) The calculation/
verification of sub-units and application
of norms is one single step of the research
phase (usually to be completed during the
design phase); (iv) the results of the reha-
bilitation will depend highly on the qual-
ity and intelligible presentation of the in-
tervention solutions and technologies in
the design phase, as well as on the level of
specialisation of the contractor (to the very
last qualified worker), and on the technical
assistance provided during implementa-
tion, verified by the representative of the
beneficiary by using specialised inspectors.

All these are not meant to imply that
the matter and ways of applying standards
in the rehabilitation process of historic
load-bearing structures are of no vital im-
portance, especially as in Romania there
are no specialised norms issued for historic
buildings, thus there is a real danger of
elaborating certain counter-assessments on
the basis of which experts may be called to
account for not complying to certain pro-
visions set for the construction of modern
buildings.



This paper discusses the main techni-
cal prescriptions applied in the phase of
research and design (and implementation)
of two emblematic Transylvanian religious
buildings: the Calvinist Church in Sic, built
during the Arpadian era, and the largest
Gothic single-nave church in Transylvania,
the Calvinist Church in Kogalniceanu
Street, Cluj-Napoca.

Short presentation of the two
studied buildings

B The two chosen case studies are of build-
ings the rehabilitation of which has been
recently concluded during the summer of
2015,° being preceded by preliminary re-
search initiated in 2006, DALL* presented
to the ADR Nord-Vest® in January 2009. The
design for the church in Sic was carried
out in 2011, and the one for the church in
Cluj-Napoca, in 2012. The implementation
was launched in 2013 in Sic and in 2014 in
Kogilniceanu Street, Cluj-Napoca.

Our choice is motivated by the higher
credibility of a finalised work, but also by
the importance of carrying on the process
of verification and calculation right through
the phase of implementation.

The overall technical condition of the
two religious buildings was more or less
precarious (to a greater degree in the case
of the Sic church and to a lesser degree in
that of the church in Kogélniceanu Street),
while the impressive dimensions of the two
buildings, but also the complexity of the
works to be carried out, including the con-
servation of artistic components, required
the elaboration of complex rehabilitation
designs.

The Calvinist Church in Sic

The church was built in subsequent
phases beginning from the 13" century
and it contains stylistic elements character-
istic to the workshop of the Céarta monas-
tery (Sibiu County). During its history, the
church was modified, extended, and recon-
structed several times: in the second half of
the 15" century a monumental bell tower
was added to its western side; while inter-
ventions carried out in 1619 and 1703 were
recorded by preserved inscriptions. This is
the period when the Gothic oak roof struc-
tures over the nave (including the pine-
wood beams interpolated above the ceiling,
dating from approximately 1667) and the
choir, from approximately 1693-1694, were
built.® Important constructions were car-

3 For both churches, funding was granted by
the Ministry of Regional Development and
Public Administration, as Managing Author-
ity, through the North-Western Department for
Regional Development as Intermediary Organ-
ism, the parishes being the beneficiaries.

4 DALI: short term for the Documentation for
Approving the Interventions, the Romanian
name for the Feasibility Study. [ed. note]

5 The North-Western Department of Regional
Development. [ed. note]

6 During implementation, after the restorer of
wooden artistic components, Ferenc MIHALY,
proved that the tie-beams over the nave of the
Gothic roof structure have been preserved
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Biserica Reformatda din Sic

Biserica s-a construit in etape succesive incepand din secolul al XIII-
lea, ingloband elemente stilistice caracteristice atelierului din Carta (ju-
detul Sibiu). Cladirea a suferit multe modificari, extinderi, reconstructii
de-a lungul istoriei sale: in a doua jumatate a secolului al XV-lea a primit
un turn-clopotnitad vestic monumental; interventiile majore din 1619 si
1703 sunt comemorate prin inscriptii pastrate. Sarpantele cu caracter go-
tic din stejar peste nava (inclusiv grinzile intercalate de tavan din brad,
cca. 1667) si cor (cca. 1693-1694) s-au ridicat in aceastd perioada?. Si in
anii 1767-1768 au avut loc lucrari importante, in cadrul carora turnul a
fost suprainaltat cu un nivel, iar tavanul casetat a fost realizat in 1770, de
atelierul tAimplarului Lérinc UMLING.

Biserica in forma prezentata anterior este cunoscuta din releveele arhi-
tectului Laszl6 DEBRECZENI, realizate in 1934. Degradarile in urma fur-
tunii din 1946 au evidentiat diferitele probleme structurale ale bisericii,
care, in acelasi timp, a devenit si prea mica, astfel ca a fost nevoie de o rea-
bilitare mai ampla. Parohia din Sic 1-a angajat pe arhitectul Karoly KOS ca
proiectant al lucrarilor. Interventiile au schimbat fundamental conceptia
arhitecturala gi echilibrul structural al cladirii. Dintre partile medievale
ale bisericii, s-a demolat turnul inclinat, in locul acestuia s-a construit
tribuna (de vest) pentru cor, si un turn nou, monumental, a fost amplasat
in coltul de sud-vest, cauzind astfel demolarea coltului aferent, medieval.
In vederea extinderii capacitatii cladirii, s-a construit transeptul nordic,
pentru care s-a demolat stalpul estic al girului de arcade de nord, cu arcele
apartindtoare. Sarpanta istorica cu caracter gotic a fost demolatd cu oca-
zia acestor interventii de mare anvergura, pentru a reconstitui caracterul
bazilical al bisericii.

Biserica din Sic, in forma in care o cunoastem astdzi, este rezultatul
reconfigurarii de catre arhitectul KOS, care insa, in loc si rezolve pro-
blemele structurale existente gi pdna atunci, a contribuit la accentuarea
degradarilor, prin distrugerea simetriei structurale. La inceputul anilor
1960 s-a construit drumul judetean inconjurdnd dealul bisericii. Astfel,
deja intre anii 1959-1963 a fost nevoie de o noud interventie extinsa, care
insa a fost slab documentata, necunoscidndu-se anvergura subturnarilor
din zona de absida. Corul a primit o centura de beton armat, iar pilonii din
nava au fost demolati si reconstruiti, cu exceptia celor de est, care purtau
picturi murale, respectiv inscriptii.

In pofida interventiilor repetate din secolul trecut, deja la sfarsitul mi-
leniului clddirea a ajuns intr-o stare de degradare extrem de avansata. La
demararea studiilor si proiectarii, urméatoarele subansambluri structurale
au prezentat probleme semnificative: (i) toate zidurile construite inain-
tea interventiilor din 1946 au fost strapunse de fisuri, crapaturi si chiar
rupturi in zona corului; (ii) toate boltile peste coruri si sacristie au fost
strdpunse de diverse sisteme de fisuri; (iii) sarpantele (inclusiv tavanele)
si (iv) tribunele (nord si vest) nu au fost corespunzatoare din punct de
vedere arhitecturalo-functional, si de la prima vedere se observa gradul
ridicat de subdimensionare.

Conceptul reabilitarii s-a bazat pe ideea mentinerii tuturor etapelor de
dezvoltare ale cladirii, si astfel si a volumelor rezultate in urma interventi-
ilor proiectate de KOS. Starea de degradare si interventiile aplicate asupra
subansamblurilor componente ale bisericii sunt sintetizate in Tabelul 1.
Sinteza degradarilor si tipurilor de interventii aplicate.

4 Cu ocazia executiei, dupa ce restauratorul de componente artistice din lemn Ferenc
MIHALY a demonstrat ci, in sarpanta cu caracter gotic peste nava centrald, corzile s-au
pastrat in situ, s-a comandat completarea studiului dendrocronologic elaborat in 2006
de catre Boglarka TOTH si Istvan BOTAR.
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Subansamblu Biserica reformata din Sic Biserica reformata de pe str. Kogilniceanu, Cluj-Napoca
structural
Descriere Degradare Interventii structurale Degradare Descriere
Fundatii Fundatii din zida- | Tasari inegale, Consolidare NU - Fundatii din zi-
rie de piatra (tuf teren activ Subturnari + darie de piatra
vulcanic) — adan- | Interventii ante- micropiloti (calcar) — adanci-
cime caracteristicd | rioare neprofesi- me caracteristica
1.00m, minima: onale 3.50m
0,30m. AdAncimi de fun-
dare insuficiente
Ziduri Pereti din zidarie | Crapaturi pe toate | Reabilitare 80% Reabilitare locala | Tratarea anterioara | Pereti din zidarie
de piatra majoritar | zidurile medi- din ziduri + consolidare neprofesionald a de piatra,
tuf vulcanic, gro- | evale datorita Refacerea timpan de vest cu | fisurilor (cu mortar | grosime medie
sime medie 90cm, | insuficientelor de | continuitatii prin | sistem spatial de de ciment) 1.20m
omogenitate dife- | fundatii, impingeri | teseri-impanari- tiranti Rosturi tehnologice
ritd, ziduri medie- | nepreluate, etc. injectari + armare indepértarea inte-
vale purtatoare de | Interventii ulteri- | cu bare elicoidale grala a tencuielilor
picturi murale oare incompetente, exterioare in anii 50
tratarea anterioara Conceptie structu-
neprofesionala a rala gresita: timpan
fisurilor (cu mortar neancorat
de ciment), etc.
Contraforti | Contraforti din Detalii arhitectura- | NU Reabilitare — Crapaturi dato- Contraforti din zi-
zidarie de piatra le imbatranite reconstructie ritd conformarii darie de piatra cu
partiald + local geometrice a captusire de piatra
armare cu bare contrafortilor cu din diverse epoci
elicoidale (axele arce de descarcare
2 si 4) + interventii is-
torice
Completari inco-
recte cu mortar de
ciment
Inlocuirea incorec-
td a pietrelor origi-
nale de captusire
Bolti Bolta incrucisata | Perioade inde- Reabilitare Reabilitare — nava: | Fisuri gi crapaturi | Boltd pe nervuri
pe nervuri de lungate cand Prin inlocuirea ca- | teseri-impanari- datoritd confor- din piatra tip pla-
piatra medievala corul a ramas fara | ramizilor macera- | injectari 4+ tencu- | marii geometrice sd, partial recon-
din zidarie de sarpanta te, teseri-impanari- | iala de protectie a boltilor — nava struita peste cor;
caramida, grosime | In zona nasterii injectari + tencu- | Consolidare — cor | sia interventiilor | Bolta stelata pe
de 28cm boltilor caramizi iala de protectie pe | Suplimentar ar- de reconstructii nervuri de piatra
macerate pana extrados armat cu | mare cu geosteel contraforti secol peste nava
4-5cm adancime geogrilaj si geogrilaj si bare | XIX
Ruptura in dreptul elicoidale Caramizi macerate
fisurilor din ziduri in adancime pe
intradosul botii
corului, explozie,
zone reconstruite,
zone originale
suplimentar defor-
mate
Tribune Structuri din lemn | Subansambluri Inlocuire cu struc- | NU Structurd din
grav subdimensi- | turi noi zidarie de piatra si
onate caramida
Sarpanta Sarpanta fara ca- Structura subdi- Inlocuire cu struc- | Restaurare + re- invelitoare Sarpanta cu carac-
racter, din anii 60 | mensionatd turi noi ingloband | abilitare locala in | degradata, ter baroc din lemn
din lemn de esenta | Detalii neprofesi- | tavanul si corzile | zona de intersectie | infiltratii de apa; de esenta moale cu
moale onale istorice Noduri biologic concept structural
degradate; zona corect
cu conceptie
deficitara doar
la intersectie
sarpante cor-nava
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Structural Calvinist Church in Sic Calvinist Church in Kogilniceanu Street, Cluj-Napoca
sub-units
Description Degradation Structural interventions Degradation Description
Foundations |Stone masonry foun- [Uneven settling, ac- Consolidation NO - Stone masonry foun-
dation (volcanic tuff) |tive soil Underpinning + dations (limestone)
— characteristic depth | Unprofessional previ- |micro-piles — characteristic depth
1.00m, minimum: ous interventions 3.50m
0.30m Insufficient founda-
tion depths
Walls Stone masonry walls, |Cracks and fissures on |Rehabilitation 80% Local rehabilitation | Previous unprofes- Stone masonry walls,
mostly volcanic tuff, |all the medieval walls, |of walls + consolidation of sional treatment of Average width 1.20m
average width 90cm, |owing to insufficien- |Reassuring continuity |western gable with a | fissures (with cement
varied homogeneity, | cies in the foundation, |by bonding-wedging- |3D system of tie-rods |mortar)
medieval walls carry- |not balanced lateral grouting + reinforcing Technological joints
ing mural paintings pressures, etc. with stainless helical Total removal of
Unprofessional subse- |bars external plaster layers
quent interventions, during the 1950s
previous improper Erroneous structural
treatment of fissures concept: unanchored
(with cement mortar), gable
etc.
Buttresses Stone masonry but- Aged architectural NO Rehabilitation — par- | Cracks owing to the Stone masonry but-
tresses details tial reconstruction + | geometrical confor- tresses covered with
local reinforcement mation of buttresses | stone from various
with stainless helical |with relieving arches |ages
bars (axes 2 and 4) + historical interven-
tions
Incorrect completions
with cement mortar
Incorrect replacement
of original stone lining
Vaults Cross vault of brick Long periods when Rehabilitation Rehabilitation — nave: |Fissures and cracks ow- | Brick masonry net
masonry on medieval |the choir was left Replacement of bonding-wedging- ing to the geometrical | vault on stone ribs,
stone ribs, 28cm thick | without a roof struc- | macerated bricks, grouting + protective |conformation of vaults | partially reconstructed
masonry ture bonding-wedging- plaster over the nave and to over the choir;
At the base of the grouting + protective |Consolidation — choir |interventions in the 19" | Brick masonry star
vault, bricks macer- plaster on the backs of | Reinforcing with century for the recon- | vault on stone ribs
ated to a depths of arches reinforced with | geosteel, geogrid, and | struction of buttresses | over the nave
4-5¢cm geogrid stainless helical bars | Bricks macerated in
Discontinuity along depth on the internal
the cracks in the walls surface of the vault over
the choir, explosion,
reconstructed areas,
original supplementary
deformed areas
Galleries Timber structures Severely undersized |Replacement with NO Stone and brick ma-
components new structures sonry 19" century
structure
Roof structure |Roof structure of no Undersized structures |Replacement with Conservation + local |Degraded tiling, Baroque historic roof
character, from the Unprofessional details | new structures inte- |rehabilitation in the | infiltration of water, |structure made of
1960s, made of soft- grating the historical |intersection area biologically decayed |softwood with correct
wood ceiling and tie-beams joints, areas with local | structural concept
lacking concept at the
intersection of choir
and nave

Biserica Reformatda de pe strada Kogdlniceanu

ried out in 1767-1768 as well, when a new

level was added to the tower, and in 1770
the coffered ceiling was elaborated in the
joinery workshop of Lérinc UMLING.

The church in its described form is
known from the survey carried out by
architect Laszl6 DEBRECZENI in 1934.
Damages caused by a 1946 storm revealed
the various structural deficiencies of the
church, which at the same time became too
small for its congregation, thus an overall
rehabilitation was necessary. The Sic par-
ish hired architect Karoly KOS as designer
of the works, and the interventions carried
out have fundamentally altered the archi-
tectural concept and structural equilibrium
of the building. From among the medieval
components of the church, the leaning
tower was demolished and a (western)
choir gallery was built in its place, while a

Cea mai mare biserica tip sald din Transilvania construita in stil gotic,
fondata de regele Matia Corvin in 1486, este organizata pe o planimetrie rela-
tiv simpla; atat nava cu tribuna de vest, cét si corul cu inchidere poligonala,
acoperite cu bolti, sunt rigidizate cu perechi de contraforti. Pe latura sudica,
alipit de bisericad — facand parte integranta din aceasta — este amplasat porti-
cul claustrului franciscan demolat si turnul sudic alipit de cor. La racordul
corului cu nava pe latura nordica este amplasata casa scdrii elicoidale, asigu-
rand accesul la sarpanta. Latura vestica este dominata de timpanul bisericii.

Zidurile si contrafortii — avind evazare si spre interior, in cazul navei —,
precum si (mare parte din) bolta gotica intersectata (tip plasa)® peste cor

5 Diferenta constructiva dintre boltile peste nava si cor s-a evidentiat in faza de executie,
insa pentru eliminarea repetarii descrierilor, s-a optat pentru includerea in prezentarea
initiald a precizarilor date in paranteze. in cazul boltii peste cor, s-a dovedit faptul
ca nervurile din piatrd nu au prelungirea superioara care asigurad inglobarea lor intre
panzele zidite de bolta. In cazul boltii peste cor, construirea traveelor a fost realizata cu
cofraje glisante din scanduri, astfel ca, dupa directia scurta, traveele originare nu aveau

in situ, the completion of the dendrochrono-
logical study, elaborated in 2006 by Boglarka
TOTH and Istvan BOTAR, was requested.

forma convexa, iar bolta lucreaza dupa linia cu cea mai mare panta (bolta tip plasa).
Precizarea mare parte din se refera la faptul cd un numar ridicat de travee au fost recon-
struite cu ocazia lucrarilor din secolul al XVII-lea.
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H Fig. 3.

a. Plan bolti cu releveul fisurilor din expertiza tehnicd
©SCIROD M SRL,

b. Identificarea traveelor reconstruite si originare ale
boltii peste cor - Biserica reformatd de pe strada
Kogdlniceanu © SCIROD M SRL

M Figure 3.

a. Layout of vaults with the survey of fissures from the
technical assessment © IROD M Ltd.,

b. Original and reconstructed bays of the vault over

sunt subansamblurile structurale originale construite la sfarsitul secolu-
lui al XV-lea. Bolta originara peste nava s-a distrus in 1603 si a fost re-
construitd ca bolta stelata (12,30 m/15,35 m deschidere) de catre maistri
adusi de pe teritoriul Letoniei de azi (Curlanda), fiind finalizatd in 1643°.
In urma incendiului din 17987, restaurarea a durat 5 ani, ocazie cu care s-a
construit sarpanta actuala cu caracter baroc (1800/1801-1802) atat peste
nava (deschidere de 16,46 m), cét si peste cor (10,69 m). Contrafortii din
axele 3 gi 5 (initial ingloband arce de descarcare ca si cele din axele 1, 2, 4)

6 Lucrarile ample de restaurare si reconstructie conduse de Georg MAUERER au demarat
in 1638, sarpanta a fost reabilitatd in 1639, in 1642 a fost construit coiful turnului sudic,
care a fost ulterior inlocuit de turnul vestic (distrus ulterior). Turnul sudic, din cauza
fundatiilor insuficiente, a fost demolat pana la nivelul cornigei corului. Bolta corului
este datatd printr-o inscriptie din 1643 pe una dintre pietrele nervurilor. Resfintirea a
avut loc in 1647.

7 Extrasul din istoria artei se referd doar la subansamblurile structurale actuale din cad-
rul cladirii.
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the choir - Calvinist church in Kogdlniceanu Street
©/RODM Ltd.

new monumental tower was erected in the
south-western corner, for which the medi-
eval corner in question was demolished. A
northern transept was built to enlarge the
building, and because of this the eastern
pillar of the northern arcade was demol-
ished, along with the pair of adjacent arch-
es. They dismantled the historic, Gothic
roof structure and constructed separate roof
structures for the nave and the aisles, em-
phasising the church’s basilica character.
The church in Sic, in its present form,
is the result of reconfigurations effected by
architect KOS, but instead of solving the
structural problems revealed at that time,
the intervention destroyed the building’s
structural symmetry and contributed to its
further degradation. At the beginning of the
1960s the county road around the church
hill was constructed. This required a new,
extended intervention in 1959-1963, which
unfortunately was not properly document-
ed, thus the extent of the mass concrete
underpinning of the apse is unknown. A re-
inforced concrete ring-beam was added to
the choir, while the pillars in the nave were
demolished and reconstructed except for
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M Foto. 1. a. Fisurarea timpanului dupd curatarea rosturilor © SC IROD M SRL, b. Fisurile boltii peste a doua travee din navd dupd curdtare — Biserica de pe strada
Kogdlniceanu © SCIROD M SRL
M Photo 1. a. Fissures in the gable, after cleaning the joints © IROD M Ltd., b. Fissures in the vault above the nave’s second bay after having been cleaned - the church in
Kogdlniceanu Street © IROD M Ltd

the eastern ones bearing mural paintings
and inscriptions.

Despite repeated interventions dur-
ing the 20" century, by the end of the
millennium the building has reached an
extremely advanced state of decay. At the
beginning of the research and design pro-
cess, the following structural sub-units
revealed grave problems: (i) all the walls
built before 1946 were fissured, cracked or
even displaced in the choir area; (ii) all the
vaults above the choirs and the sacristy
were cracked, (iii) roof structures (ceilings
included) and (iv) galleries (northern and
western) did not live up to architectural
and functional requirements, their under-
sized structural elements being apparent
already at first sight.

The rehabilitation concept was based
on preserving all the stages of the building’s
development, which applies to the new
volumes resulting from the interventions
designed by KOS. The state of degradation
and the interventions carried out on each
component sub-unit of the church are dis-
played in Table 1. Degraded elements and
applied interventions.

The Calvinist Church in
Kogdlniceanu Street

The largest Transylvanian single-nave
church built in Gothic style, founded by
King Matthias in 1486, has a relatively
simple design; both the nave with a west-
ern gallery and the choir with a polygonal
apse are covered with vaults and braced
by pairs of buttresses. The cloister of the
demolished Franciscan monastery and a
southern tower next to the choir are situat-
ed on the southern elevation, and they are
integrated into the church building. The
spiral staircase granting access to the roof
structure is placed on the northern eleva-
tion, where the choir meets the nave. The
gable of the church dominates the western
elevation.

The walls and buttresses, bulging in the
nave also towards the interior, and (the ma-

s-au reconstruit integral sub forma plind — doar cu goluri de trecere la
parter — din piatra fasonata in 1862, respectiv 1864.

Dintre ultimele interventii care au avut loc in secolul al XX-lea, amin-
tim doua: intre 1909-1912 s-au amplasat doua perechi de tiranti orizontali
pentru consolidarea pinionului vestic®. Ultima interventie de mare an-
vergurd s-a desfagurat intre 1958-1963°, prin care s-a indepartat tencuiala
exterioard gi biserica a primit aspectul de azi, cu zidarie bruta rostuita,
tirantii orizontali s-au scos din functiune si s-au introdus tiranti oblici
pentru ancorarea pinionului de vest inclinat.

Dupa o jumatate de secol, cladirea bisericii parea a fi, la prima vedere,
intr-o stare de conservare relativ bund, cu exceptia fundatiilor, toate sub-
ansamblurile structurale fiind caracterizate de o stare de degradare care
necesita evident interventie: (i) sarpanta cu caracter baroc protejata de
o invelitoare imbatranita continea zone cu elemente degradate biologic;
(ii) pinionul de vest prezenta o inclinatie spre exterior de cca. 40cm; (iii)
boltile — in primul rAnd cea de peste nava — prezentau sisteme vizibile de
fisuri; (iv) zidurile portante, la rindul lor, au fost caracterizate pe interior
prin prezenta fisurilor (in special axa cu arcul de triumf), iar pe exterior
prin imbatrinirea zidariei aparente.

Conceptul reabilitarii s-a bazat pe ideea restaurarii si reabilitarii struc-
turale, exceptie facand zonele secundare din porticul claustrului gi turnu-
lui, unde s-au introdus si subansambluri noi, de exemplu scarile metali-
ce. Starea de degradare si interventiile aplicate asupra subansamblurilor
componente ale bisericii sunt sintetizate si ele in Tabelul 1.

Verificarea (dimensionarea)
elementelor componente (din lemn)
ale sarpantelor (istorice)
B Cele doua studii de caz, pornind de la aceleasi calcule si verificari, au revelat

doua concepte esential diferite privind tratarea sarpantelor: demolare — con-
struire garpanta noud (Sic); restaurare/reabilitare (str. Kogalniceanu). In ambele

8 Lucrérile au fost initiate de Istvan MOLLER, in urma proiectului elaborat de Kdlman
LUX, ocazie cu care s-a construit tribuna de vest neogotica.

9 Lucrarile au fost proiectate de Directia Monumentelor din Bucuresti, respectiv sectia
tehnica din cadrul Eparhiei Reformate, fiind conduse de Lajos BAGYUJ. S-a dovedit,
prin cercetdrile preliminare, completate gi pe parcursul executiei, ca sub rostuirea este-
ticd de suprafata pe baza de var, s-a aplicat o rostuire de adancime de ciment, ceea ce a
contribuit la deteriorarea pietrelor de zidarie.
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cazuri, expertizarea-proiectare a pornit de la verificarea situatiei existente, iar
in urma concluziilor, s-a trecut la calculul sarpantei noi, in primul caz.

Evaluarea incdrcdrilor

Dat fiind perioada indelungata de cercetare-proiectare (2006-2011/2012),
normativele aplicate pentru evaluarea incarcarilor difera usor fata de cele ac-
tuale, fiind sintetizate in Tabelul 2. — Principalele standarde aplicate in pro-
iectarea studiilor de caz. in plus, in cazul sarpantei bisericii reformate de
pe strada Kogalniceanu, aceasta facdnd obiectul studiului inclusiv la nivel
de teza de doctorat a autoarei, s-a testat gi aplicabilitatea (efectul aplicarii)
vechilor seturi de standarde'®. Aplicarea incarcarii din véant, in special, a
devenit mult mai complicata, pe de o parte din cauza nivelului de detalie-
re a standardului gi, pe de alta parte, din cauza aplicarii modelarii spatiale

in cazul sarpantelor istorice.

jority of) the Gothic intersecting vault (net
vaulting)” over the choir are original struc-
tural elements built at the end of the 15"

7 The constructional difference between the
vaults above the nave, respectively those above
the choir was revealed during implementation;
nevertheless, in order to eliminate a repetition of
descriptions, data in parentheses were included
in the initial presentation. For the vault over the
choir, it was demonstrated that the stone ribs
have no upper elongation that would grant their
integration into the vault’s masonry layers. In the
case of the vault over the choir, the construction
of the bays was carried out with sliding board
shuttering, consequently, on the shorter direction
the original segments had no convex form and
the vault works after the line with the greatest in-
clination (net vaulting). The specification of the
majority of refers to the fact that a large number of
bays were reconstructed during the 17" century.

W Tabel 2. Principalele normative folosite la proiectele pentru Biserica Reformatd din Sic si cea de pe str. Kogdlniceanu
H Table 2. Main standards used in the designs elaborated for the Calvinist Church in Sic and the one in Kogdlniceanu Street

DESIGN CODE: BASES FOR BUILDING DESIGN

< 2012-prezent
COD DE PROIECTARE: BAZELE PROIECTARII CONSTRUCTIILOR 2006-2012
2012-present
CR-0-2005 CR-0-2012

Schimbari minore, valoarea coeficientilor de baza nu se schimba.

Minor changes, the value of basic coefficients does not change.

COD DE PROIECTARE: EVALUAREA ACTIUNII ZAPEZIT ASUPRA 2006-2012 2012-prezent

CONSTRUCTIILOR 2012-present
CR 1-1-3-2005 CR 1-1-3-2012

DESIGN CODE: EVALUATING THE SNOW-LOADS FOR BUILDINGS "

COD DE PROIECTARE: EVALUAREA ACTIUNII VANTULUI ASUPRA 2004-2012 2012-prezent

CONSTRUCTIILOR 2012-present
NP 082-2004 CR 1-1-4-2012

DESIGN CODE: EVALUATING THE WIND-LOADS FOR BUILDINGS

*

*Se introduce un factor suplimentar de siguranta : Factorul de importanta-expunere avand valoarea intre 1,00-1,15

*A supplementary safety factor is introduced: The factor of significance-exposure ranging between 1.00-1.15

NORMATIV PRIVIND PROIECTAREA CONSTRUCTIILOR DIN LEMN

2003-prezent

2003-present

NORM FOR THE DESIGN OF TIMBER CONSTRUCTIONS

SR-EN 1995-1-1

NP 005-2006/2013

Normativele europene se utilizeaza doar in cazuri speciale.

European norms are only used on special occasions.

CODUL DE PROIECTARE PENTRU STRUCTURI DIN ZIDARIE

2006-prezent Completeaza CR 6-2006

2006-present Completes CR 6-2006

pentru cladiri

DESIGN CODE FOR MASONRY STRUCTURES CR 6-2006 CR 6-2013
o 2014-prezent
NORMATIV PENTRU PROIECTAREA FUNDATIILOR DE SUPRAFATA 2004-2014
2014-present
NORM FOR THE DESIGN OF SURFACE FOUNDATIONS NP 112-2004 NP 112-2014
COD DE PROIECTARE SEISMICA - Partea I - Prevederi de proiectare 20062013 2014-prezent

2014-present

CODE FOR SEISMIC DESIGN - Part I - Requirements for the design of buildings

P100-1/2006 P100-3/2008 P100-2013

*

SEISMICA A CLADIRILOR EXISTENTE.

Conf. Ordin nr. 2465 din 08.08.2013 ,,Cod de proiectare seismica - Partea I - Prevederi de proiectare pentru cladiri ”, indicativ P 100-1/2006,
aprobata cu Ordinul ministrului transporturilor, constructiilor si turismului nr.1711/2006. SE APLICA IN CONTINUARE LA EVALUAREA

According to Order no. 2465/august 08, 2013 “Code for seismic design - Part I - Requirements for the design of buildings”, indicative P 100-1/2006, approved by
the Order of the Ministry of Transport, Construction and Tourism no.1711/2006. IT IS APPLIED FOR THE SEISMIC EVALUATION OF EXISTING BUILDINGS.

10 Standardele nationale aplicate inaintea aderarii la UE pentru evaluarea incarcarilor din
vant: STAS 10101/20-90; zapada: STAS 10101/21-92; respectiv combinatiile de incarca-

ri: STAS 10101/0-75.

28 Z015/4



century. The original vault over the nave was
destroyed in 1603 and reconstructed as star
vaulting (with a span of 12.30 m/15.35 m)
by masters brought from the territory of pre-
sent-day Latvia (Courland), the works being
finished by 1643.% Following a fire in 1798,°
the restoration took 5 years to finish, the
present Baroque roof structure over the nave
(span: 16.46 m) and over the choir (10.69 m)
was built on this occasion (1800/1801-1802).
The buttresses in axes 3 and 5 (originally
containing relieving arches like the other
ones in axes 1, 2, 4) were reconstructed en-
tirely with carved stone elements in a mas-
sive form only with simple crossing spaces
on the ground floor, in 1862 and in 1864.

We list two of the last interventions
carried out during the 20" century: in the
period of 1909-1912, the western gable!®
was consolidated with two pairs of hori-
zontal rods. The last intervention of pro-
portions was carried out in 1958-1963,"
when the external plaster was removed and
the church received its present image, with
uncovered and pointed stone masonry, the
horizontal rods were removed and oblique
rods were applied to anchor the leaning
western gable.

8 The overall restoration and reconstruction
works led by Georg MAUERER began in 1638,
the roof structure was reconstructed in 1639,
and the spire of the southern tower was built
in 1642, which was later replaced by a west-
ern tower (destroyed in time). Due to insuf-
ficient foundations, the southern tower was
demolished to the level of the choir’s cornice.
An inscription on one of the vault ribs in the
choir bears the date 1643. The church was re-
consecrated in 1647.

9 The art history excerpt only refers to the current-
ly existing structural sub-units in the building.

10 The works were initiated by Istvan MOLLER,
based on a design elaborated by Kalméan LUX,
occasion when the western Neo-gothic gallery
was built.

11 The works were designed by the Department
for Historic Buildings in Bucharest and the
technical departrpent of the Calvinist Diocese,
led by Lajos BAGYU]J. The preliminary re-
search, completed during implementation,
proved that under the aesthetic lime-based
pointing a deep cement mortar pointing was
applied, which contributed to the degradation
of the stone masonry.
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Calculul static

Practica acumulatd a demonstrat eficienta utilizarii modelelor statice spa-
tiale pentru verificarea, respectiv dimensionarea gsarpantelor istorice si a celor
noi''. Zonele de intersectii, de inchideri fiind mai problematice, este eficienta
atat elaborarea unui model limitat pe zonele cu structuri defalcabile pe ferme
principale si secundare plane, respectiv sisteme longitudinale de rigidizare,
3 travee de ferme principale sau intreaga sarpanta fara zonele cu perturbari
structurale, cét si a unui model complet pentru verificarea zonelor speciale.

Elementele unei sarpante (istorice sau inspirate din cele istorice) sunt
supuse unor solicitari complexe, nu se reduc la simple elemente incovo-
iate sau elemente sub actiunea eforturilor axiale. Majoritatea elementelor
sunt supuse la actiuni combinate, incovoieri oblice, efort axial si forfecare.

Verificarea/dimensionarea elementelor componente
din lemn ale sarpantelor istorice

Din verificarea dupa Eurocod 5 (SR-EN 1995-1-1) rezultd un grad de
solicitare mai redus in comparatie cu folosirea verificarilor din normati-
vul NP 005-2006. Avand in vedere cresterea graduala a incarcarilor prin
modificarea succesiva a standardelor, precum si cresterea coeficientilor
de grupare (siguranta), din experientd proprie, in colaborare cu expertii
tehnici atestati, este permisa, la verificarea elementelor componente ale
sarpantelor istorice — in cazul in care nu se identifica deformatii, respectiv
degradari prin fisurarea elementelor sau strivire — ugoara depagire (pana la
5-10%, de la caz la caz) a capacitatii unui element. Caracteristicile mate-
rialelor lemnoase sanatoase existente in cladirile de peste 200 de ani sunt
net superioare caracteristicilor materialelor contemporane??.

11 Dorottya MAKAY, ,,Conceptul structural baroc, contributii la cercetarea sarpantelor is-
torice avind caracter baroc”, teza de doctorat, Universitatea Tehnica din Cluj-Napoca,
2013 aloca 3 subcapitole compararii rezultatelor modelarii (2.3) scindate pe elemente
si subansambluri simple, (2.4.) modelarea plana separata a fermelor secundare si prin-
cipale, respectiv (2.5.) modelarea spatiala (limitata sau completd); precum un capitol
(4) pentru schitarea unui ghid de interventii pe sarpante, exact pe exemplul sarpantei
bisericii reformate de pe strada Kogalniceanu. Pentru modelare se folosesc variantele
actualizate ale programului de calcul Axis VM.

12 Annaméaria ANDRE, ,Evaluarea capacitatii portante prin determinarea proprietatilor me-
canice reale ale materialului lemnos a gsarpantei castelului din Savérgin, comuna Savar-
sin, jud. Arad”, lucrare de disertatie, Universitatea Tehnica din Cluj-Napoca, 2013. Mate-
rial prelucrat si in lucrarea de doctorat a autorului, in care se demonstreaza pe lemn de
calitate a II-a, conform incadrarii vizuale pe baza standardelor actuale, ci are rezistente
de rupere, respectiv de calcul, mai ridicate decét cele aferente clasei I de calitate.

H Foto. 2. a. Sarpanta bisericii reformate de pe strada Kogdlniceanu — dupd reabilitare © SC IROD M SRL, b. Sarpanta bisericii reformate din Sic finalizata
© SCIROD M SRL
B Photo. 2. The roof structure of the Calvinist church in Kogdlniceanu Street - after rehabilitation © IROD M Ltd.,, b. The finalised roof structure of the Sic Calvinist church
©IRODM Ltd.
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b. Pdnza de bolta tip plasa din corul bisericii reformate de pe strada Kogdlniceanu © SCIROD M SRL
B Photo. 3. a. The northern wall of the Sic Calvinist church after removing the layers of plaster © IROD M Ltd.,
b. The net vaulting over the choir of the Calvinist church in Kogdlniceanu Street © IROD M Ltd.

In concluzie, sarpanta istorici cu caracter baroc cu deschiderea de
16,50 m a fost construitd pe conceptie structurald corectd, necesitind
doar interventii de restaurare prin inlocuirea portiunilor de elemente de-
gradate biologic, pe baza principiului interventiei minimale. Sarpantele
construite peste cladirile istorice pot fi concepute utilizdnd solutii tehnice
inspirate din cele istorice, iar setul de standarde utilizate pentru verificare
si dimensionare este acelagi.

Verificarea elementelor portante
din zidarie: bolti si ziduri la incarcari
gravitationale si seismice
B in ambele cazuri, modelul spatial al intregii suprastructuri a fost elaborat
inca din faza de studiu/proiectare pentru a verifica modul de lucru al cladi-

rii in ansamblu, atét la incarcari gravitationale (efectul impingerii laterale a
boltilor, comportarea boltilor), cét si la actiunile seismice, respectiv la tasari

20 Z2015/4

After half a century though, at first sight
the church, except for its foundations, was
in a relatively well preserved condition, al-
though all the structural elements were de-
cayed and evidently required intervention,
as follows: (i) the Baroque roof structure
protected by an aged roof covering includ-
ed trusses with biologically decayed ele-
ments; (ii) the western gable tilted towards
the exterior by approximately 40cm; (iii)
the vaults were fissured, especially the one
over the nave; (iv) the walls were also fis-
sured on the inside (mostly the axis of the
triumphal arch), while on the outside the
stonemasonry was visibly aged.

The rehabilitation concept was based
on the idea of conservation and structural
rehabilitation, with the exception of sec-
ondary areas in the cloister and the tower,
where new sub-units had been introduced,
metal staircases for instance. The state of
degradation and the interventions applied
on the sub-units are summed up in Table
no. 1.

Verifying (dimensioning) the
(timber) elements in the (historic)
roof structures

The two case studies departing from the
same calculations and tests yielded two es-
sentially different concepts on how to ap-
proach the roof structures: dismantling and
building an entirely new roof structure (Sic);
conservation/rehabilitation  (Kogalniceanu
Street, Cluj-Napoca). In both cases, the as-
sessment and design set out from verifying
the existing situation, and in the first case
the conclusions led to the design of a new
roof structure.

Evaluating loads

Due to a long period of research and
design (2006-2011/2012), the norms ap-
plied in evaluating loads slightly differed
from the norms in force at present, being
summed up in Table no. 2 — Main stand-
ards used in the design of the case stud-
ies. Moreover, as the roof structure of the
Calvinist church in Kogédlniceanu Street
is also the subject of a PhD thesis by this
paper’s author, in its case the applicabil-
ity of the old set of norms (the effects of
their application) was also tested.> Wind
load application became increasingly com-
plicated because of the standard’s level of
detail, but also because spatial modelling
(3D analysis) was applied to historic roof
structures.

Structural analysis

The gathered practice proved the effi-
ciency of using 3D models for the verifica-
tion and dimensioning of historic and new
roof structures.’® As areas with elements

12 National standards used for evaluating wind
load before Romania’s ascension to the EU: STAS
10101/20-90; snow load: STAS 10101/21-92; for
combined loads: STAS 10101/0-75.

13 Dorottya MAKAY, “Conceptul structural baroc,
contributii la cercetarea sarpantelor istorice



intersecting and closing are more problem-
atic, it is more efficient to elaborate a model
limited to areas with structures that can be
divided into main and secondary trusses
and into longitudinal bracing systems: 3
bays of main trusses, or the entire roof
structure without the areas with structural
anomalies; and the complete model for test-
ing special areas.

The elements of a roof structure (be it
historical or inspired by historical ones)
are subject to complex strains, they cannot
be simply reduced to bent elements or ele-
ments under the action of axial efforts. The
majority of elements are subject to com-
bined actions of oblique bending, axial ef-
fort, and shearing.

The verification/dimensioning
of timber elements of historic roof
structures

The verification based on Eurocode 5
(SR-EN 1995-1-1) results in a lower degree
of strain as compared to a verification based
on norm NP 005-2006. With the gradual in-
crease of loads through a successive modifi-
cation of standards and with the increase of
the grouping factors (safety), based on per-
sonal experience and in cooperation with
certified technical experts, when testing
historic roof structure elements - if no dis-
tortions and no fissured or broken elements
can be discovered - it is allowed to slightly
exceed (in between 5-10% depending on
the situation) the capacity of an element.
The characteristics of the healthy timber
in buildings over 200 years old are clearly
superior to the qualities of contemporary
materials.™

In conclusion, the Baroque roof struc-
ture with a span of 16.50 m was built ac-
cording to a correct structural concept and
it only requires conservation interventions
to replace biologically decayed portions of
certain elements based on the principle of
minimal intervention. Roof structures built
over historical buildings can be conceived

avand caracter baroc” [The Baroque Structural
Concept, Contributions to the Research on
Baroque Historic Roof Structures] (PhD diss.,
Technical University of Cluj-Napoca, 2013)
reserves 3 subchapters for a comparison of
modelling results (2.3) of elements and simple
structural components, (2.4.) separate plane
modelling of secondary and main trusses, re-
spectively (2.5.) spatial modelling (limited or
complete); and an entire chapter (4) to sketch-
ing a guide of interventions for roof structures,
based on the example of the Calvinist church
in Kogélniceanu Street. For modelling, the up-
dated versions of the calculation programme
Axis VM were used.

14 Annaméria ANDRE, “Evaluarea capacitatii por-
tante prin determinarea proprietatilor mecan-
ice reale ale materialului lemnos a garpantei
castelului din Savargin, comuna Savarsin, jud.
Arad” [Evaluation of the Load-bearing Capacity
of the Roof Structure within the Manor House
in Savargin by Determining Real Resistance of
the In-built Timber] (MEng thesis, Technical
University of Cluj-Napoca, 2013). Research
processed in the above-mentioned PhD the-
sis as well, which demonstrates, on timber of
quality category II ranged visually on the basis
of present standards, that it has a higher resist-
ance than those of timbers of quality category .
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locale, in special in cazul bisericii din Sic. In celilalt caz, efectul unei tasari
posibile a contrafortilor pe latura sudica a fost elaborat in faza de executie,
odata cu modelarea geometrica corecta a contrafortilor, incluzand arcele de
descdrcare, inaccesibile inainte de realizarea schelelor.

Din modelul 3D, atat in gruparea fundamentald, cat si in cea speciala
s-au verificat zidurile portante la forfecare/intindere din incovoiere in di-
feritele zone.

In cazul bisericii de pe strada Kogalniceanu, au fost elaborate modele
de sine-statatoare pentru pinionul de vest, sub actiunea seismelor, pentru
a identifica sistemul cel mai eficient de ancorare-rigidizare, respectiv in
vederea dimensionarii elementelor acestui subansamblu. Setul de verifi-
céari a cuprins: calculul zidului la actiunea vantului — grupare fundamen-
tala —, respectiv la actiunea seismica — grupare speciala —, consolidarea pi-
nionului, verificarea peste linia tirantilor introdusi, determinarea pozitiei
superioare minime a sistemului de prindere.

In cazul boltilor, s-au parcurs etapele de identificare a proprietatilor
materialelor care intra in alcatuirea acestora, calculul static al boltii — in
varianta deformata (rezultatd din releveu) gi in varianta ideala (teoretica),
precum gi verificarea boltilor peste nava si cor la forta axiald maxima de
compresiune si de intindere.

Rezultatele au, in primul rind, caracter calitativ. Pozitiile fisurilor au
fost confirmate de concentrarile de eforturi axiale de intindere in cazul
boltilor studiate, precum si in cazul contrafortilor.

Rezultatele sunt orientative din cauza caracterului aleator al caracte-
risticilor materialelor — de exemplu, zidurile de nord si de vest ale bisericii
din Sic, precum si, local, caramizile macerate din boltile corurilor ambe-
lor biserici au avut caracteristici extrem de slabe in comparatie cu restul
zidariilor.

Prin incadrarea calitativa a cladirilor in clase de risc seismic, precum
si prin identificarea calitatii calculelor pentru materiale se ajunge la o
marja larga de interpretare a rezultatelor analizelor 3D sau manuale. in
cazul cladirilor istorice, interpretarea rezultatelor trebuie sa fie corelata
cu releveul discontinuitatilor si insuficientelor structurale.

Verificarea fundatiilor

B Specificarea necesitatii elaborarii studiilor geotehnice prin certificatele
de urbanism a devenit uzuala in ultimii 10 ani. Corelarea cu studiul arhe-
ologic insa poate prezenta o problema tehnico-financiara.

In cazul bisericii reformate de pe strada Kogalniceanu, studiul geoteh-
nic, precum gi verificarea fundatiilor, au fost elaborate, in primul rind,
ca o necesitate definita de continutul cadru al expertizei tehnice supuse
proceselor de avizare, deoarece nu s-au identificat probleme de supra-
structura posibil legate de insuficienta fundatiilor (2006-2008). in cadrul
executiei insd nivelul de degradare a contrafortilor originali, incluzand
arcele de descarcare, a pus in discutie posibila tasare istorica drept cauza
a acestor discontinuitati.

Fapt pentru care, s-a executat o dezvelire de fundatie la contrafortul 2,
care, impreuna cu calculul static detaliat, a demonstrat cd degradarile au fost
cauzate de geometria clddirii, de interventiile de demolare si reconstructie
a contrafortilor adiacenti din anii 1862-1864 si de detaliile arhitecturale de
captusire incorecte, fundatiile avand adancime suficienta de peste -3,50 m*®.

13 Proiectul de reabilitare a bisericii reformate de pe strada Kogédlniceanu nu include te-
renul curtii adiacente gi initial nu includea interventii structurale la nivelul infrastruc-
turii, astfel nu s-au inclus sapaturi arheologice suplimentare fata de cele din anul 2006
elaborat de dr. arheol. Daniela MARCU ISTRATE. Pentru supravegherea sapaturilor
necesare pentru racordurile de instalatii respectiv sondajul sus numit s-a contractat dr.
arheol. Zsolt CSOK.
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RN P :
H Foto. 4. a. Contrafortul 2 fisurat al bisericii reformate de pe strada Kogdlniceanu © SCIROD M SRL,
b. Sub- si juxta-turndrile neomogene din anii 1960, nedocumentate, ale bisericii reformate din Sic
© SCIROD M SRL
M Photo. 4. a. The fissured buttress 2 of the Calvinist church in Kogdlniceanu Street © IROD M Ltd.,
b. The undocumented non-homogeneous concrete underpinnings of 1960 interventions, Sic
Calvinist church © IROD M Ltd.

In cazul bisericii reformate din Sic, situatia a fost complet diferitd, baza
problemelor multiple si suprapuse a fost clar terenul de fundare gi/sau fun-
datiile. Astfel, la demararea cercetarilor a fost necesara refacerea studiului
geotehnic si implicit a sondajelor arheologice, in vederea identificarii carac-
teristicilor terenului gi a fundatiilor. Inclusiv colaborarea cu expertul tehnic
— prof. dr. ing. Augustin POPA, a fost determinata de specializarea acestuia
in probleme de fundatii. Limitarea bugetului alocabil pentru sdpaturile ar-
heologice in faza de cercetare a condus la neidentificarea exacta a tuturor
detaliilor aferente fundatiilor, ceea ce a cauzat necesitatea modificarii con-
ceptului si detaliilor pe parcursul executiei. Astfel, experienta subliniaza
faptul ca verificarea fundatiilor pornind de la rezultatele sondajelor de mul-
te ori nu este suficienta, procesul de cercetare, verificare gi proiectare trebu-
ind continuat prin asistenta tehnica si pe parcursul executiei.
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using techniques inspired by historical
ones, while the set of standards applied for
verifying and dimensioning is the same.

The analysis of masonry load-
bearing elements: vaults and
walls under gravitational and
seismic loads

m In both cases, the spatial model of the
entire superstructure was elaborated al-
ready during the phase of research and
design, in order to test the overall behav-
iour of the building under gravitational
loads (the effect of lateral thrust of the
vaults, vault behaviour) and under seis-
mic action, as well as for local settling,
especially for the church in Sic. In the
other case, the effect of a possible settling
of buttresses on the southern elevation
was elaborated during the phase of imple-
mentation, along with the correct geomet-
ric modelling of the buttresses, including
relieving arches, inaccessible before scaf-
folding the church.

Based on the 3D model, both in the
basic and the special grouping, the load-
bearing walls were verified for shearing and
stretching due to bending, in various areas.

For the church in Kogalniceanu Street,
separate models were elaborated for the
western gable under seismic action, in or-
der to identify the most efficient anchoring
and bracing system, and also to dimension
the components of this structural sub-unit.
The series of analyses consisted of: wall
calculation for wind loads - basic grouping;
and for seismic action — special grouping;
consolidation of the gable; checking above
the line of inserted rods; determining the
minimal superior position of the pinning
system.

For the vaults, the characteristics of com-
posing materials were identified; the struc-
tural analysis of the vault was carried out for
the distorted version (revealed by 3D scan-
ning survey) and for an ideal (theoretical)
version, verifying the nave and choir vaults
for the maximum axial force of compression
and stretching.

The results are mainly of qualitative
character. The fissures’ positions were con-
firmed by the concentrations of stretching
for the researched vaults and for the but-
tresses as well.

Because of the random character of ma-
terial characteristics, the results are only of
guiding value. The northern and western
walls of the Sic church, for instance, and
locally certain bricks degraded by mois-
ture and freezing (macerated), found in the
vaults over the choirs of both churches, had
extremely low strength as compared to the
rest of the masonry.

After listing these buildings, based on
quality, into classes of seismic risk and
identifying the design strength of materials,
we end up with a wide range of possible
interpretations to the set of 3D or manual
analyses. For historical buildings, the inter-
pretation of results needs to be correlated
with the survey of structural discontinui-
ties and insufficiencies.



Verifying the foundations

During the last ten years it has been
customary to state the necessity of geo-
technical studies in preliminary building
permits. The synchronizing of geotechnical
and archaeological studies might lead to a
technical and financial problem.

For the Calvinist church in Kogalniceanu
Street, the geotechnical study and the veri-
fication of the foundations were elaborated
first of all as necessities defined by the frame-
work content of the technical assessment
subjected to various processes of authoriza-
tion, because no superstructure problems
were identified in relation to any insufficien-
cies in the building’s foundation (2006-2008).
Nevertheless, during implementation, the
state of degradation of the original buttresses,
including relieving arches, brought up the
event of a possible historical settling as a
cause for these discontinuities.

Consequently, excavations in order
to identify foundation depth were imple-
mented at buttress 2, which, along with the
detailed structural analysis, revealed how
degradations were caused by the geometry
of the building, the demolishing and recon-
struction in 1862-1864 of adjacent buttress-
es, and the incorrect architectural details of
the lining elements, the foundations reach-
ing to a sufficient depth of over -3,50m.*

For the Calvinist church in Sic, the situ-
ation was radically different, as the root of
multiple and superposed problems was the
foundation soil and/or the foundations. Thus,
at the beginning of research, the geotechnical
study and archaeological research needed to
be performed anew in order to identify the
features of the soil and of the foundations.
Even the cooperation with the technical ex-
pert, engineer prof. Augustin POPA, resulted
from his expertise in foundation problems.
The limitations of funds allotted to archaeo-
logical excavations in the research phase did
not allow for an exact identification of all the
foundation-related data, thus the concept and
its details needed to be modified during imple-
mentation. Our experience shows that quite
often the verification of foundations based on
the results of the archaeological survey is not
enough, the process of research, verification
and design needs to be continued with techni-
cal assistance during the implementation.

As is the case with other structural ele-
ments as well, the results of calculations need
to be correlated with the state of degradation
of the building. A frequently met omission
in geotechnical studies is the extraction of
samples from near and not from under the
foundation, and by this the tests fail to take
into consideration condensing due to several
hundreds of years of settling. Foundation
underpinning and consolidation works are

15 The rehabilitation design of the Calvinist church
in Kogalniceanu Street does not include the area
of the neighbouring courtyard and initially it
neither included structural interventions on the
level of infrastructure, thus no extra archaeologi-
cal researches were programmed as compared
to those performed in 2006 by archaeologist
Daniela MARCU ISTRATE. For the supervision
of the excavations necessary for the connecting
of utilities and the above mentioned excavations,
archaeologist Zsolt CSOK was appointed.
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Similar celor prezentate la restul subansamblurilor, rezultatele calcu-
lelor trebuie corelate cu starea de degradare a cladirii, o omisiune des in-
talnita la studiile geotehnice fiind prelevarea probelor de langé si nu de
sub talpa fundatiei, neludnd-se astfel in considerare indesarea prin tasarea
consumatd de sute de ani. Operatiile de subturnare si consolidare de fun-
datii sunt dificile si costisitoare, iar nerespectarea prevederilor tehnologice
si a prescriptiilor aplicate la proiectarea fundatiilor pot rezulta in agravarea
situatiei, astfel ca este de dorit ca aplicarea acestor solutii de consolidare sa
se efectueze doar in cazul in care sunt inevitabile!:.

Proiectarea subansamblurilor noi din otel in
cadrul cladirilor existente

B Stapanirea si aplicarea normativelor de calcul gi de proiectare aferente
structurilor noi este inevitabild in cazul construirii unor subansambluri
arhitecturalo-structurale noi din cadrul unei cladiri istorice. in cazul bise-
ricii din Sic, pe langa sarpantele deja prezentate, structurile nou proiecta-
te ale tribunelor de vest si de nord (a flacdilor) au fost structuri compuse
(otel-lemn).

In cazul in care tema de proiectare pentru echipa de structuristi este
determinata de o solutie arhitecturala mai speciala, iar punctele posibile
de rezemare sunt limitate prin spatiul istoric cu elementele incluse, crea-
tivitatea inginereasca este pusa in pozitia de a forta limitele normativelor.

In cazul scarilor din cadrul bisericii de pe strada Kogalniceanu, pe
langa respectarea proiectului de arhitecturd privind forma complexa si
pozitia structurii, luarea in considerare a posibilitatii de incadrare in spa-
tiu, realizarea rezemarilor fatd de elementele structurale si nestructurale
istorice si modalitatea de introducere, respectiv montare a pieselor com-
ponente in incaperi cu dimensiuni relativ reduse fara a periclita integri-
tatea elementelor decorative (ancadramente de piatra, picturi murale) au
prezentat conditii tehnice specifice.

Calculul scarii a prezentat o provocare, pe langd aspectele descrise
mai sus, si datorita faptului ca din motive estetice, arhitectura solicita re-
zolvarea vangurilor din platbande fara talpi de rigidizare. Ca si punct de
pornire, s-au folosit recomandarile si indicatiile date de STAS 767/0-88 si
SR-EN 1993-1-1-2006". S-a realizat modelul static 3D al scarilor, incar-
carile fiind introduse conform SR-EN 1991-1-1-2004'¢. Dup4d analizarea
rezultatelor date de programul de calcul, s-a constatat cd comportarea de
ansamblu a structurii este corespunzatoare, prezentdnd doar citeva zone
care necesita calcule suplimentare?’. Stabilitatea generala a elementelor
s-a calculat manual, cu formulele de calcul din normativele mentionate
anterior.

Problema speciala era reprezentata de verificarea si asigurarea confor-
marii grinzilor vang la pierderea stabilitatii locale (voalarea). Rigidizarile

14 Studiul arheologic preliminar s-a elaborat de dr. arheol. Daniela MARCU ISTRATE,
supravegherea pe parcursul executiei de catre dr. arheol. Zsolt CSOK. Exemplul bise-
ricii reformate din Sic aratd pe de o parte faptul ca zone de fundatii practic inexistente
(fatadele nord si vest cu fundatii efective de 30 cm ad4ncime asgezate pe terenuri stabi-
lizate) pot raméne neidentificate gi netratate timp de secole, pe de altd parte realizarea
unor subturnari fara asigurarea conlucrarii tronsoanelor si nerespectarea regulilor de
trecere de la zonele consolidate la cele fara pot conduce la agravarea dramatica a starii
de degradare (zona de cor).

15 STAS 767/0-88, Constructii civile, industriale si agricole. Constructii din otel. Conditii ge-
nerale de calitate; SR-EN 1993-1-1-2006, Proiectarea structurilor de otel. Reguli generale
si reguli pentru cladiri.

16 Ipotezele de incarcare s-au definit astfel incat sa se surprinda situatia cea mai defavora-
bila pentru fiecare element structural (de exemplu podestul s-a incarcat si ca si balcon).

17 Elementele predimensionate folosind prescriptiile cartii D. MATEESCU, 1. CARABA,
Constructii metalice erau corespunzatoare din punctul de vedere al rezistentelor.
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M Fig. 4. a. Modelul static spatial al scdrii dintre parterul porticului claustrului si etajul 1 al turnului, b. Scheletul metalic al scdrii dintre etajul 1 si etajul 2 al turnului -
Biserica reformatd de pe str. Kogdlniceanu © SCIROD M SRL

M Figure 4. a. Structural space model of the stair between the ground floor of the cloister and the first floor of the tower © IROD M Ltd., b. The metal skeleton of the stair
between the first and second floors of the tower — the Calvinist church in Kogdlniceanu Street © IROD M Ltd.

vangurilor au fost asigurate prin trepte si contratrepte®. Indicatii concrete
pentru acest tip de element structural (grinda fara talpi) nu sunt date in
materialul studiat, insa prin asimilare s-a ajuns la concluzia ca prin con-
formare pozitiile treptelor/contratreptelor elimind posibilitatea voalarii
locale a platbandei.

Avand in vedere intentia arhitectului de a crea o structura cat mai
zveltd, s-a incercat reducerea inaltimii contratreptelor. Pentru analizarea
posibilitatii, neavand alte surse de pornire, s-a lucrat empiric. S-a recurs
la modelarea prin elemente finite a tronsonului celui mai lung i drept, in-
troducdndu-se cele doua vanguri, treptele si contratreptele initial pline. Pe
structura simplurezematas-au aplicatincarcarilaterale oarecare, suficient
de mari pentru a fi resimtite de structura. S-au notat rezultatele obtinute si
s-au construit modele noi cu aceeasi conformare, cu aceleasi incarcari, dar
reducand treptat iniltimea contratreptelor. Impreuna cu expertul tehnic
prof. dr. ing. Petru RUS, s-au comparat rezultatele obtinute cu noile mo-
dele de calcul, prin care s-a determinat dimensiunea minima a contra-
treptelor.

Pentru a se realiza imbinarile si continuizarile ascunse (adica fara a
deranja estetic), s-au folosit imbinari sudate. Alegerea tipului de sudura
s-a facut ludnd in considerare solicitarile gi pozitiile elementelor®.

18 Pentru calculul distantelor maxime dintre doua puncte rigidizate s-au studiat mai
multe normative si carti: STAS 10108/2-83. Calculul elementelor din otel alcdatuite
din profile cu pereti subtiri, formate la rece; SR-EN 1993-1-5, Elemente structurale
din placi plane solicitate in planul Ior; loan PETRAN, Catalin MOGA, Constructii
metalice.

19 Notarea sudurilor a respectat indicatiile normativelor SR 735/1-87, Indicarea suduri-
lor; SR 5555-1,2,3, Sudarea metalelor. Terminologie; SR-EN ISO 13920:1998, Sudare.
Tolerante generale pentru constructii sudate. Dimensiuni pentru lungimi i unghiuri.
Forme si pozitii. Pentru a asigura executia corecta a imbinarilor, pentru fiecare no-
tatie de sudura s-a dat o legenda prin care s-a prezentat semnificatia fiecarui compo-
nent.
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difficult and costly, while noncompliance to
technological requirements and prescriptions
for the design of interventions on foundations
may lead to even more damage, thus these
foundation consolidation solutions should be
applied only if they are unavoidable.®

The design of new steel
elements for existing buildings

® Master and applying norms of calculation
and design for new structures is inevitable
for the construction of certain new archi-
tectural and structural elements in a given
historic building. For the church in Sic,
besides the already mentioned roof struc-
tures, the newly designed structures of the
western and northern galleries were com-
pound ones (steel and wood).

When the design brief for the team of struc-
tural engineers is determined by a special archi-
tectural solution and the historical space with
its characteristic elements limits the possible

16 The preliminary archaeological study was
elaborated by archaeologist Daniela MARCU
ISTRATE, while supervision during imple-
mentation was granted by archaeologist Zsolt
CSOK. The example of the Calvinist church
in Sic shows on one hand that practically
non-existent foundation areas (northern and
western elevations with 30 cm deep founda-
tions placed over stabilised soil) can remain
unidentified and untreated for centuries, on
the other hand implementing underpinnings
without ensuring the cooperation of segments
and without complying to the rules of pas-
sage from consolidated areas to areas without
consolidation may lead to a dramatic level of
degradation (choir area).



supporting points, engineering creativity might
push the limits imposed by various norms.

For the stairs from the church in Kogal-
niceanu Street, besides having to comply to
the architectural design dictating the com-
plex form and position of the structure, to
take into consideration the possibilities of
fitting the structure into the existing space,
and to fasten it against the historical struc-
tural and non-structural elements, the need
to take into account the ways of introducing
and assembling the components in spaces of
relatively small dimensions without damag-
ing the ornamental elements inside (carved
stone frames, mural piaintings) created quite
special technical conditions.

In addition to the above-mentioned as-
pects, the calculations for the staircase pre-
sented a true challenge, also because, owing
to aesthetic reasons, the architecture required
to solve stringers using steel strips without
bracing plates. The design departed from the
recommendations and indications given in
STAS 767/0-88 and SR-EN 1993-1-1-2006."” A
3D structural model of the staircase was car-
ried out with loads introduced in compliance
to SR-EN 1991-1-1-2004."® The analysis of re-
sults given by the programme revealed that the
structure’s overall behaviour is satisfactory;
having only a few areas that needed further
calculations.® The general stability of elements
was calculated manually based on formulae
taken from the above mentioned standards.

The special issue to solve was to verify
the stringer beams for the loss of local sta-
bility and grant their conformation. The
bracing of stringers was ensured by using
treads and risers.*® The studied literature
offers no precise indications for this type of
structural element (beam without bracing
plates); nevertheless the final conclusion
was reached that owing to their conforma-
tion, the position of treads and risers ex-
cludes the possibility of a local instability
in the steel strips of the stringer beams.

Having in mind the intention of the ar-
chitect to create a slender structure, we tried
to reduce the height of risers. In the lack of
other sources, the possibility was tested em-
pirically. The longest and straightest section
of the staircase was modelled using finite
elements, by including the two strings, the
treads, and initially full risers. The simply
supported structure was subjected to random
lateral loads, large enough for the structure to
react to it. The results were recorded and new

17 STAS 767/0-88, Civil, Industrial and Agricultu-
ral Constructions. Steel Constructions. General
Conditions of Quality; SR-EN 1993-1-1-2006,
The Design of Steel Structures. General Rules and
Rules for Buildings.

18 Load hypotheses were defined so as to include
the worst situation for each structural element (for
example the floor was loaded as a balcony as well).

19 Pre-dimensioned elements using the require-
ments of the work D. MATEESCU and I
CARABA, Metallic Constructions, were satis-
factory in what pertains to resistance.

20 For the calculation of maximum distances be-
tween two braced points, several norms and
books were studied: STAS 10108/2-83, Cal-
culation of Steel Elements Consisting of Cold
Pressed Thin Layer Profiles; SR-EN 1993-1-5,
Structural Elements of Plane Boards Strained
in their Own Plane; loan PETRAN and Catalin
MOGA, Metallic Constructions.
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Concluzii

B Cunoasterea deplina, stapénirea si aplicarea normativelor in vigoare
atat pentru calculul/verificarea elementelor si subansamblurilor structu-
rale istorice, cét gi cele pentru conceperea si proiectarea subansamblurilor
noi din cadrul cladirilor existente este inevitabila.

La fel de importanta este insa si corelarea rezultatelor cu starea tehni-
cd reald a subansamblului sau a ansamblului studiat. Necesitatea inter-
ventiilor de consolidare rezultate din calcul, dar care nu sunt confirmate
prin degradari vizibile trebuie tratate cu scepticism ingineresc, reverifi-
cand modelele si datele modelarii aplicate. incercarea verificarii respec-
tarii normativelor de conformare structurala create pentru constructiile
contemporane este o abordare gresita, dat fiind conceptul structural al
cladirilor existente (concept arhitecturalo-structural empirico-intuitiv),
esential diferit fatd de conceptul structural ingineresc.

In cazul cladirilor istorice, insuficientele, in special discontinuitatile
structurale, se dovedesc a fi de multe ori cauzate de actiuni care au avut
loc in istoria acestora, de exemplu, fisurile de peste arcul de triumf al
bisericii de pe strada Kogédlniceanu s-au dovedit a fi cezuri marcand in-
terventii. Explozia din Turnul Croitorilor din 1627 a concurat probabil la
degradarea traveelor de bolti peste cor, contribuind la necesitatea inlo-
cuirii unui procent ridicat din acestea cu ocazia lucrarilor din anii 1640.

Rupturile cele mai mari din corul bisericii din Sic au fost accentuate
prin interventiile neprofesionale din anii 1960, plasidnd aceste insufici-
ente exact in pozitia opririi bruste a subturnarilor.

Astfel, folosirea legislatiei in formularea diagnosticii este indispensa-
bila, dar reusita terapeuticii depinde in egala méasura de proiectarea si de
executia controlatd prin asistenta tehnica. Scopul interventiilor este nu
numai asigurarea rezistentei si stabilitatii, a sigurantei in exploatare, dar
si reabilitarea, restaurarea, protejarea pentru generatiile viitoare a struc-
turilor, materialelor gi conceptelor (structurale) istorice.
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models were built with the same conforma-
tion and with the same loads, but with a grad-
ual decrease in the height of the risers. With
assistance from the technical expert, engineer
prof. Petru RUS, the results obtained from
these models were compared with the new
calculation models, through which the mini-
mal dimension of the risers was determined.
In order to hide the joining and link-
ing of elements (to create an aesthetically
pleasing design), welded joints were used.
The type of welding was chosen based on
the strain and position of the components.?!

Conclusions

B The deep and thorough knowledge and
application of valid norms for the analyses
and verification of the elements and sub-
units of historic structures, as well as for
conceiving and designing new sub-units in
already existing buildings, is inevitable.

Nevertheless, it is equally important to
harmonise the results with the existing techni-
cal condition of the studied sub-units or units.
The necessity of consolidations resulting from
calculations but not sufficiently backed up
by visible insufficiencies needs to be treated
with engineering scepticism, the models used
and the data applied in modelling need to be
rechecked. It is wrong to try to test historical
buildings for their compliance to the norms of
structural conformation created for contem-
porary buildings, as the structural concept of
existing buildings (an empirical and intuitive
concept from an architectural and structural
viewpoint) differs essentially from the current
engineering structural concept.

With historical buildings, their insuffi-
ciencies and above all their structural discon-
tinuities are frequently proven to be caused
by actions along their history, for instance the
fissures from above the triumphal arch of the
church in Kogélniceanu Street are documented
to be caesurae that signal different intervention
phases. The explosion at the nearby Tailors’
Tower in 1627 has probably contributed to the
degradation of vault bays above the choir, con-
sequently a significant number of these needed
to be replaced during the repairs in 1640.

The deepest cracks in the choir of the
church in Sic were further aggravated by unpro-
fessional interventions in the 1960s, as these
insufficiencies were at the point where the mass
concrete underpinning suddenly stopped.

Thus, it is vital to refer to the legislation
when formulating a diagnosis, nevertheless
the success of the therapy depends just
as well on the controlled and technically
assisted design and implementation pro-
cess. The aim of intervention is not only to
grant strength and stability, to ensure safe
use, but also to rehabilitate, conserve, and
protect historic structures, materials, and
structural concepts for generations to come.

21 The noting of welding complied to the require-
ments of norms SR 735/1-87, Indicating Welding,
SR 5555-1,2,3, The Welding of Metals. Terminol-
ogy, and SR-EN ISO 13920:1998, Welding. Gen-
eral Tolerance for Welded Constructions. Dimen-
sions for Length and Angles. Forms and Positions.
In order to grant the correct implementation of
joints, for each welding notation a key was given
presenting the significance of each component.



The Consolidation
of Old, Partly Ruined
Masonry Buildings

W Abstract: This question arose in connec-
tion with the conservation of an old manor
house in ruins: should we take the new Eu-
rocodes, the rules for the assessment and
consolidation of existing structures into
consideration at all or should we look for
the old standards. In the building’s survey
and the research of its history, we received
assistance from the Esztergom Castle Mu-
seum , the Esztergom-Komdrom County Ar-
chives , and from two people, who worked
in the manor house before World War I1.

B Keywords: tower with pentagonal ground
floor and first floor, octagonal plan in the
attic, brick filling on shoe tile, slab of dis-
tanced timber beams, roof structure on
tie-beams with queen posts

Building description

B The most beautiful manor house in the
region of the Barsonyos hills* was built af-
ter the Compromise, in the 1890s. Stretch-
ing from south to north, the hills around
it, which are becoming gradually flat,
are covered with loess. The manor house
stands not far from the settlement, on a
prominent part of the valley enclosed by
the hills.

It is an L-shaped building with a strik-
ing corner tower cut from an octagonal
shape, pentagonal on the ground floor and
first floor and octagonal in the attic. The
wing on the shorter side of the L-shape
originally consisted only of a basement
and a single storey. The longer wing’s di-
mensions are of 33.75x13.66 m, projecting
from this we find the entrance (7.08x3.05
m), as well as the tower formed from an
octagon (3.53x5.55 m) in the vicinity of the
corner (0.72 m).

During the survey (i.e. the longer wing)
of the partial basement in the main build-

1 Engineer, PhD, PIUS Ltd. in Architecture, Engi-
neering and Computer Science, Gyér, Hungary

2 On the beneficiary’s request, the author is not
authorized to divulge information related to the
manor house’s name and location. [ed. note]
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B KEGYES Csaba'

Régi, romos falazott
szerkezetul épulet
megerdsitéserol

B Kivonat: Régi, romos dllapotban Iévé kastély feldjitdsa kapcsdn me-
riilt fel a kérdés: vegyiik-e egydltalan figvelembe az 1j eurokédokat, azo-
kat, amelyek a létezd épiiletek értékelésérdl, megerdsitésérdl szélnak, vagy
keressiik meg a régi szabvanyokat. Az épiilet feltarasban és térténetének
kutatdsaban segitséget kaptunk az Esztergomi Varmtizeum és a Komdarom-
Esztergom Megyei Levéltar munkatdrsaitél, valamint két embertdl, akik a
madsodik vilaghdboru elétt a kastélyban szolgaltak.

B Kulcsszavak: foldszinten és emeleten Otszog alaprajzi, tet6térben
nyolcszog alaprajzi torony, orrtéglaval felfekvé téglabetét, boritott fage-
rendés fodém, kotégerendéra timaszkodé két alléoszlopos fedélszék

Az éplilet leirasa

B A barsonyosi dombvidék legszebb kastélya? a kiegyezés utan, az 1890-
es években épiilt. Hataranak délrdl északi iranyba elnytilé, egyre jobban
ellaposod6 dombjait 16sztakaro boritja. A kastély a telepiilést6l nem mesz-
sze, a dombok éaltal korbezart volgy egyik kiemelked6 pontjan fekszik.

Az L alakd épiilet sarkdn markans nyolcszoghél levagott, foldszinten
és emeleten 0tszog alaprajzu, tet6térben nyolcszog alaprajza torony ta-
lalhat6. Az L alak rovid szérat képezé épuletszarny egykor csak pincével
és foldszinttel rendelkezett. A hosszabb szirny mérete 33,75x13,66 m,
amelynek témegébdl kiugrik a bejarat (7,08x3,05 m), valamint a sarokhoz
kozeli (0,72 m) nyolcszogbél képzett torony (3,53x5,55 m).

Az L alak hosszu szarat képez6 f6épiilet alatti részleges pince feltara-
sakor szembesiiltiink azzal, hogy egy nyilast befalaztak, az épiilet eredeti
téglajahoz nem hasonlithaté, kisméretii tomor téglaval. Az éptilet el6tt va-
lamikor park hiizédott, a kaput6l enyhén lejtés terepen, a keritésbél csak
néhany falazott oszlop maradt meg. Az épilet mogotti egykori gazdasagi
udvarbél a habortis események és azt kovet§ zavaros idészak miatt nem
maradt semmi. A kastély tobb éven at raktarként miikodott, ennek kovet-
kezményeként erésen leromlott allapotba kertilt.

Az 1962-ben inditott feltjitds idejére az erdetei két all6székii fedél-
székbdl, amelynek oszlopai a kotégerendékra tamaszkodtak, csak egy kis

1 Epit()’mérn()’k, doktor, PIUS Epitészeti, Mérnoki és Szamitastechnikai Kft., Gyér, Magyar-
orszag.

2 A kedvezményezett kérésére a szerzé nem szolgalhat részletekkel a kastély nevét és he-
lyét illetéen. [szerk. megj.]
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rész maradt meg. A torony csaknem teljesen, a foldszintig leomlott. Az
L alakt épiilet rovidebb szarnya jobb édllapotban 6rz6dott meg. A pince
folotti fodém helyenként volt megrongalva, az emelet feletti fodémbél kb.
30%, mig a f6ldszint felettibél kb. 40% maradt fenn. Az eredeti lépcsé, né-
hany keményfa gerenda kivételével, elpusztult. Csaknem épen maradtak
az athidalok, féleg az eredeti falazott szerkezettiek.

A feldjitas miatt megvizsgéltuk a torony kéfalazatat és az épiilet tég-
lafalazatat, kiillonos tekintettel arra, hogy az MSZ EN 1998-1:2008 mel-
léklete értelmében a teriilet foldrengésveszélyes és a figyelembe vehetd
gyorsulds a_=0,15g.

A pince folott egy melegen hengerelt 1 20 profilra orrtéglaval felfekvé tég-
labetétes (10 cm) f6dém talalhat6. Az orrtégla alja a profil alatt 3,8-4,0 cm. Az
egyik szobaban, egy lebontott valaszfal mellett sikeriilt pontositani a padléré-
teget: 2,5 cm Ontott mozaik, alatta 2,0 cm dgyazéhabarcs, a t6ltés vastagsaga a
téglabetét felett 19 cm, amelynek fels része erésebb, talan egy aljzatbetonnak
felel meg. A mért 1,10 m tengelytavolsag arra a kovetkeztetésre vezetett, hogy
valahol, a valaszfalak alatt kettézott profilkialakitas 1étezett.

A foldszint feletti fodém rétegrendjének pontositasa a leomlott rész mi-
att egyszertibb volt. A vakolatmaradék folotti kovafoldbél késziilt béléstest
magassaga 27 cm, az acélprofil talpanak méretébdl egyértelmitien 200 mm
magas hengerelt I szelvényt épitettek be.

Az emelet feletti f{odém, amint azt a helyszinen lathat6, megmaradt
gerendék felmérése alapjan pontositottuk, boritott fagerendés fodém volt.
A rétegek: padlastégla, dgyazéhabarcs, toltés, deszkaboritas, fagerenda
(16x25 cm), deszkazat, amire a stukatir vakolat keriilt. Szamitasaink sze-
rint ez 40 cm vastagsagot jelentett. A korabeli hasznos terheket az alabbi
tablazat foglalja 0ssze.

W 1. tdbldzat: A korabeli hasznos terhek
W Table 1. The imposed loads of the time

Hasznos teher [kg/m? — atalakitva kN/m?]
Imposed load [kg/m? — converted to kN/m?]
1883 1909 MSZ EN 1991-1
Jarhat6 padlas 2,00 1,50 1,50
Walkable attic 2.00 1.50 1.50
Lakas 3,20 2,50 2,00
Living space 3.20 2.50 2.00
Vélaszfalak
Partition walls
300 = Kézép = 150 kg/m? 2,25 1,80
300 = Medium = 150 kg/m? 2.25 1.80
Kénnyt < 150 1,50 0,80
Light < 150 1.50 0.80

Az épiilet L alakjanak hosszanti szara — P+F+E+T — hossz- és harént-
falas szerkezet, ahol a hdrom hosszfal egyenl$ tdvolsagra (6,00 m) van
egymastol, ezekre tdmaszkodik a fodém, a fodém Gsszes hengerelt 1 200
tart6ja, valamint az emelet folotti fagerendas fodém. A harantfal a bejérat
mellett szintén 6,00 m tavolsagra talalhat6, valamint a pince szintjérél
indulé kéménynél.

A rovid épliletszarnyat ugyanazon szerkezetre képezték (6,00 m), tarto-
szerepe a két széls6 falnak van, mig a hosszat felez6 falon a f6ldszinti ne-
héz véalasztéfal fekszik. Ezen a részen a foldszint folotti fodém fagerendas,
allapota jobb volt, mint a f6éptuletnél.

A torony 6tsz0gt falazata kébdél épiilt, a feltaraskor talalt acélgerendas
rész valészintileg a tet6tér kiemelésére és nyolcszogletté alakitasara szol-
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ing we were faced with the fact that an
opening was walled up with small solid
bricks, which could not be compared with
the building’s original bricks. Once there
was a park in front of the building, stretch-
ing from the gate in a slightly sloping; some
masonry columns have remained from
the fence. Due to the devastations caused
by the war and the subsequent confusing
times, nothing remained from the former
farmyard behind the building. The manor
house was used as warehouse for several
years, as a result of which it became seri-
ously deteriorated.

Only a small part of the roof structure
was still standing at the time of the conser-
vation started in 1962 — a roof structure with
queen posts supported by the tie-beams.
The tower almost completely collapsed to
the ground floor, while the shorter wing of
the L-shaped building remained in a better
condition. The slab above the basement was
deteriorated only in some places, around
30% of the slab above the first floor and
around 40% of the slab above the ground
floor survived. Only some hardwood beams
were left from the original stairs. The lintels
remained almost all intact: especially those
with the original masonry structure.

On account of the conservation, we
examined the stone masonry of the tower
and the brick masonry of the building,
with special regard to the fact that accord-
ing to the annex of the Hungarian Stand-
ard MSZ EN 1998-1:2008 the area is a seis-
mic zone, the ground acceleration that can
be taken into account is a, =0.15g.

The slab above the basement was built
on hot rolled I 20 profiles with brick fill-
ing (10 cm) on shoe tiles. The lower part of
the shoe tile under the profile is of 3.8-4.0
cm. In one of the rooms the layers could be
specified at a demolished partition wall:
2.5 cm of cast stone, under that 2.0 cm of
bedding mortar, the filling is 19 cm thick
above the brick layer, the upper part of
which is stronger, corresponding maybe to
a concrete slab. The measured 1.10 m ax-
ial distance led us to the conclusion that
somewhere under the partition walls there
was a double profiling.

The layers of the slab from above the
ground floor could be specified more easily
due to the demolished part. Above the plas-
ter remains, the height of the silica filling
is of 27 cm, and from the size of the steel
profile’s lower flange it is clear that a 200
mm high rolled I profile was built in there.

The slab above the first floor was
made of distanced timber beams, which
could be specified based on the survey of
the remaining beams on site. The layers:
brick, bedding mortar, filling, panelling,
wooden beams (16x25 cm), boarding, on
which plaster was applied. According to
our calculations this meant a thickness of
40 cm. The imposed loads of the time are
presented in the table below. (See table 1.)

The longer wing of the L-shaped build-
ing — basement, ground floor, first floor,
attic — has longitudinal and transverse
walls, where the three longitudinal walls
stand at equal distances (6.00 m) from



each other, supporting the slab, the rolled
I 200 profiles of the slab, and the timber
beam slab from above the first floor. A
transverse wall near the entrance is also
at a distance of 6.00 m, as well as at the
chimney that starts from the basement.

The shorter wing of the L shape was
shaped based on the same structure (6.00
m), the two exterior walls have a load-bear-
ing role; the heavy partition wall from the
ground floor rests on the wall that halves
the longer side. In this area, the timber beam
slab from above the ground floor was in a
better condition than in the main building.

The pentagonal masonry of the tower
is made of stone, the projection of which
in the attic area as well as its transforma-
tion into an octagonal shape could be car-
ried out by means of the steel beam part
we found during the survey. Double I 240
profiles were built in to support the tow-
er, which almost corresponded with the
height of the timber beams.

The masonry was built of large-sized
solid bricks. Two different types of bricks
could be recognised based on their manu-
facturing: one produced by the Round Kiln
Company in Gy6r and the other made by
the Brick Factory in Gyér-Patakhdza. We
have taken into consideration all their rel-
evant data in the structural calculations.

Taking into account the former con-
struction rules, the wall height=n*(m+f)
is almost precisely discernible. The height
of the basement wall up to the bottom of
the slab is 2.55 m, the height of the ground
floor wall — minus the various wear layers
is 3.90 m in the main building and 3.30 m
in the side wing. On the first floor a wall
height of 3.30 m was easily discernible
near the destroyed areas.

Standards’ background

W Standard EC8-3 refers to existing build-
ings. On the map attached to Standard
MSZ EN 1998-1:2008 (that is Eurocode 8),
a_=0.14g. Before adopting the standards,
according to the not yet diminished map,
as well as according to the advice provid-
ed by the GeoRisk maps, a,=0.15g. (See
table 2.)
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gélt. A torony hordaséra kett6zott 1 240 profilt épitettek a falazatba, ami
csaknem egyezett a fagerendak magassagéval.

A falazott szerkezet nagyméret(i tomor téglaval készult. Két killonb6z6
gyartasu téglat azonositottunk: a Gyéri Korkemence Térsulat altal gyartot-
tat, illetve Gy¢6r-Patahézi téglagyarit. A rajuk vonatkozé adatokat figyelem-
be vettiik a szerkezeti szamitasnal.

Az egykori szerkesztési szaballyal szamolva, a faltest magassa-
ga=n*(m+f) csaknem pontosan kivehet6. A pincefal magasséga a fodém-
szerkezet aljaig 2,55 m, a f6ldszinté — levonva a kiillonb6z6 koptatd réte-
geket 3,90 m a f6 épiletnél, illetve 3,30 m a mellékszarny esetében. Az
emeleten, a pusztitisok mellett j6l kivehet6 volt a 3,30 m falmagassag.

Szabvanyi hattér

W A létez6 épiiletekre az EC8-3 szabvany vonatkozik. AzMSZ EN 1998-1:2008
szabvanyhoz csatolt térképen a_=0,14g. A szabvény elfogadasa el6tt, a még
nem csokkentett térkép, illetve a Georisk térkép javaslata szerint a,=0,15g.

W 2. tdbldzat: Foldrengésveszélyes teriilet és a figyelembe vehetd gyorsuldsai hatdrdllapotok szerint
W Table 2. Seisimic area and according to ground acceleration limit states

ULS (475) | SLS (95) [LS NC (2475) [LS SD (475) [ LS DL (225)

1,00 0,53 1,75 1,00 0,75

ag(LS]/ag(475) 1.00 0.53 1.75 1.00 0.75

A létez6 épiiletek vizsgélatanél: az 6sszeomlas megel6zésének kovetel-
ményét az dsszeomlds kozeli hatdardllapot fejezi ki. (LS NC) T=50 év alatt
P, «=2% meg-nemhaladasi val6szintiség mellett T, .=2475 év, szdmi-
tasba ag(LS NC]/ag(475)=1,75 kell figyelembe venni.

A szerkezeti kdrosodast a jelentds kdrosodas korlatozé hatardllapot fe-
jezi ki. (LS SD) T=50 év alatt P, =10% meg-nemhaladési val6szintiség
mellett T, =475 év, a (LS SD)/ag(475] =1,00 kell figyelembe venni.

A csokkentett karosodast a kdarosodds korlatozé hatardllapot fejezi ki.
(LS DL) EN T=50 év alatt P . =20% meg-nemhaladasi val6szintiség mel-
lett T, =225 év, szamitésba a (LS DL)/ag[475]=0,75 kell figyelembe venni.

Ehhez viszonyitva Erdélyben, Bansdgban vagy Vrancsaban a szamités-
ba vehet6 gyorsulés joval eltér ettél.

Lehet-e az MSZ EN 1996-1:2009 falazatokra vonatkozé elbirdst hasz-
nalni, vagy mas, korabeli el6iras szerint kellene vizsgalni az éptilet bizton-
sagat? Az EC8-3 szerinti vizsgéalat értelmében minél tobbet tudunk meg a
szerkezetrdl, annal kisebb a kovetelt megfeleléségi egytitthaté.

LSNC

M 3. tdbldzat: Erdélyben, Bdnsdgban és Vrdncsdban szdmitdsba vehetd gyorsuldsi értékek
M Table 3. The acceleration values taken into account in Transylvania, Banat, and Vrancea

ag(SO év)/ag(lOO év) ag[50 éV]/ag (100 év) ag[225 év)/ag(lOO év) ag[475 év)/ag(lOO év) ag[975 éV]/ﬂg(lOO év)

a (30 years)/a (100 years) | a (50 years)/a (100 years) |a (225 years)/a (100 years) |a (475 years)/a (100 years) |a (975 years)/a (100 years)
Vrancsa 0,4 0,7 1,2 1,5 2,0
Vrancea 0.4 0.7 1.2 1.5 2.0
Bansag 0,6 0,75 1,2 1,4 1,65
Banat 0.6 0.75 1.2 1.4 1.65
Erdély 0,5 0,73 1,2 1,45 1,83
Transylvania 0.5 0.73 1.2 1.45 1.83
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KL1 besorolésrél van sz6, ha a részletek ismertek és az anyagok tu-
lajdonségait az épités korabeli el6irdsokbdl meritjiik, a szerkezetrél sz6l16
ismereteket helyi in situ prébakkal egészitjiik ki: CF,,,=1,00.

KL2 besorolasrél akkor lehet szé, ha a részletek nem teljes kortiek, az
anyagokra vonatkozé adatok helyszini vizsgalatokra tdmaszkodnak, nincs
elégséges ismeret a korabeli el6irdsokrél, és a szerkezetet részleges vagy
teljes in situ vizsgalatokbdl kaptuk: CF, ,=1,20.

KL3 besorolas johet szdba, ha a részletek nem teljes kortiek, az anya-
gokra vonatkoz6 adatok csak helyszini vizsgalatokra tdmaszkodnak, nin-
csenek korabeli el6irasok, és a szerkezetet kiterjedt in situ vizsgélatokbol
ismerjiik: CF, ,=1,35.

A vizsgalat kitér a falazéelem tipusara, 4llapotara, a falazat kapcsolata-
ra, valamint a vélaszfalak és merevit6falak helyzetére, kapcsolatara. Fon-
tos a nyilasathidal6k helyzete, mérete, kialakitasa, és a nem utolsésorban
a falakra juto fuggéleges terhek is.

Dinamikus analizis

B Az épiilet foldrengésre méretezéséhez, ellendrzéséhez sziikséges az ere-
deti tomeg és a merevségek ismerete, amelyekbdl meghataroztuk a sajat-
rezgéseket. Jelentds a tomegkozpont és a merevség kozotti tavolsag. A to-
meg és tomegkodzpontok helyét az alabbi tablazat tartalmazza.

M 4. tdbldzat: Az épilet tbmege dinamikus analizishez
M Table 4. The mass of the building for dynamic analysis

Glkgl | X[m] | Y[m] | Z[m]

Fedélszerkezet

Roof structure
Ossztomeg 224.808 15,96 5,14 | +8,10
Total mass 224,808 15.96 5.14 +8.10
Emelet folotti fodém

Slab above the first floor

Ossztomeg 556.744 15,68 | 5,10 8,10
Total mass 556,744 15.68 5.10 8.10
Foldszint feletti fodém
Slab above the ground floor
Ossztomeg 826.548 11,68 | 8,05 4,20
Total mass 826,548 11.68 8.05 4.20
Pince folotti fodém
Slab above the basement
Ossztomeg 376.608
Total mass 376,608
Az épiilet tomege 1.984.768
Mass of the building 1,984,768
Pincefodém felsé sikjaban 1.608.100 | 11,28 | 8,26 | -0,20
In the upper plane of the basement slab 1,608,100 11.28 8.26 -0.20

A merevség meghatdrozdsahoz sziikséges a fal rugalmassagi modulusa-
nak becslése is. Ha az adott periédusban a falazatok megengedett nyomo-
szilardsagat (atszamolva N/mm?) megszorozzuk egy feltételezett biztonsagi
tényezdével (2,5-3,5 kozott) a 0,8 N/mm? értékbdl 2,00 N/mm? falazati szi-
lardsaghoz ériink. Az emelet, a foldszint és a pince véletlenszertien kivd-
lasztott killonbo6z6 helyein 14 pontban mértitk Schmidt-kalapaccsal a téglak
nyomoszilardsagat. A 14-b6l elhagyva a két szélsGértéket 8,926 N/mm? az
emelet, 12,177 N/mm? a f6ldszint és 16,128 N/mm? a pince jellemzéje.
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In the assessment of existing build-
ings: the requirement for preventing struc-
tural collapse is determined by the Limit
State of Near Collapse. (LS NC) in the case
of T=within 50 years at the probability
of non-exceedance P, .=2%, T, =2475
years, in the calculation we have to take
into consideration a (LS NC]/ag(475)=1.75.

Structural damage is determined by
the Limit State of Severe Damage. (LS SD)
in the case of T=within 50 years at the
probability of non-exceedance P, . =10%,
T, ssp=475 years, in the calculation we have
to take into account a,(LS SD)/ag(475]=1.00.

Reduced damage is determined by the
Limit State of Light Damage. (LS DL) in the
case of EN T=within 50 years at the prob-
ability of non-exceedance P o, =20%, T
. =225 years, in the calculation we have to
take into account ag(LS DL)/ag(475]=0.75.

Compared to this, the ground accel-
eration that can be taken into account in
Transylvania, Banat and Vrancea is quite
different. (See table 3.)

Could the standard MSZ EN 1996-
1:2009 on the design of masonry structures
be applied, or to assess the safety of the
building according to some other regula-
tions of the time? According to EC8-3 as-
sessment, the more we know about the
structure, the lower the required confi-
dence factor will be.

The knowledge level is KL1, if the de-
tails and material properties are known
from the construction standards of the
time and the structural data are completed
with on-site investigations: CF,; =1.00.

The knowledge level is KL2, if the de-
tails are incomplete, the data regarding
the materials are given by on-site inves-
tigations, there is insufficient informa-
tion about the standards of the time, the
structure is known partially or completely
through on-site investigations: CF, ,=1.20.

The knowledge level is KL3, if the de-
tails are incomplete, the data regarding the
materials are given only by on-site investi-
gations, there are no standards from that
period, the structure is known through ex-
tensive on-site investigations: CF,,,=1.35.

The investigation comprises the type
and condition of the masonry blocks, the
masonry joints, as well as the position and
connection of the partition walls and of
the bracing walls. The position, size, and
shape of the lintels, and last but not least
the vertical loads on walls are equally im-
portant.

Dynamic analysis

B The original volume and the various
degrees of rigidity, from which we deter-
mined the building vibrations, are nec-
essary for the building’s dimensioning
and survey related to earthquakes. The
distance between the centre of mass and
the centre of rigidity is quite considerable.
The place of the mass and of the centres of
mass is presented in the table below. (See
table 4.)

An estimate of the elastic modulus is
necessary to determine the rigidity. If in



M 5. tdbldzat: Hatdrfesziiltség és rugalmassdgi modulusok dsszesitéje
M Table 5. Summary of the fatigue limit and moduli of elasticity
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T mnssylwfm«;n Nostra

MSZ 15023-87

Hatarfesziiltség o, [N/mm?]
habarcsszilardsag 1,00 [N/mm?]

Kezdeti rugalmassagi
modulus

Lasst alakvaltozast figyelembe
vevd rugalmassagi modulus

MSZ 15023-87

Fatigue limit ¢, [N/mm?] mortar strength 1.00
[N/mm?]

Initial modulus of elasticity

Modulus of elasticity taking into
account slow deformations

Emelet 1,20
. 3000 2160

First floor 1.20

Foldszint 1,45
Ground floor 1.45 3625 2610

Pince 1,70
4250 3060

Basement 1.70

A Cristofoli ejt6orséval készitett probdk eredményei kissé eltértek,
mert vizsgalat kozben a tégldk elmozdultak.

W 6. tdbldzat: Karakterisztikus nyomdszildrdsdg és rugalmassdgi modulusok 6sszesitéje
M Table 6. Summary of the characteristic compressive strength and moduli of elasticity

MSZ EN 1996-1:2006
[N/mm?] haba

Karakterisztikus nyomészilardsag fk

Kezdeti rugalmassagi
modulus

Lasst alakvéltozast figyelembe

rcs 1,00 [N/mm?] vevl rugalmassagi modulus

MSZ EN 1996-1:2006 Characteristic ¢

[N/mm?] mortar 1.00 [N/mm?]

Initial modulus of elasticity Modulus of elasticity taking into

account slow deformations

ompressive strength ftk

Emelet 3,132
First floor 3.132 3132 2088

Foldszint 3,831
Ground floor 3.831 3831 2554

Pince 4,478
4478 2985

Basement 4.478

the given period the permissible compres-
sive strength of the masonry structures
(converted to N/mm?) is multiplied by an
assumed safety factor (between 2.5 and
3.5), from the value of 0.8 N/ mm? we come
to the strength value of the masonry of
2.00 N/mm? We measured with a Schmidt
hammer the compressive strength of the
bricks at randomly selected places, at 14
points on the first floor, ground floor, and
in the basement. Leaving from these 14 the
two extreme values, the characteristic of
the first floor was 8.926 N/mm?, that of the
ground floor was 12.177 N/mm? and the
characteristic of the basement was 16.128
N/mm?. (See table 5.)

The results of the tests carried out
with a Cristofoli spindle are slightly dif-
ferent, because the bricks moved during
the test. (See table 6.)

The average elastic modulus is E, g,/
E,mn’ 2725/3814 [N/mm?] and taking into
consideration the slow deformations, it is
2610/2542 [N/mm?]. For two calculations
we used two elastic moduli, 3930 [N/mm?]
for the initial condition and 2800 [N/mm?]
for the existing one.

3 Hungarian standard
4 Hungarian standard — European standard

Az atlag rugalmassagi modulus E, . /E, ., 2725/3814 [N/mm?], és a
lasst alakvaltozast figyelembe véve 2610/2542 [N/mm?]. A két szamitas-
hoz két rugalmassagi modulust hasznaltunk: 3930 [N/mm?| a kezdeti alla-
pothoz, 2800 [N/mm?| pedig a létez6hoz.

Modailis analizisben a faltesteket csuklésan kapcsolt elemeknek mo-
delleztitk. A kezdeti allapotban dominans a csavaras, amelybdl jelentds

igénybevétel-tobblet ébred a szélsé falakban.

W 7. tdbldzat: RezgésjellemzGk értékei
W Table 7. Vibration values

Els6 rezgésforma Maésodik rezgésforma |Harmadik rezgésforma
First form of vibration | Second form of vibration | Third form of vibration
Z X Y
0,138 0,116 0,075
T [s]
0.138 0.116 0.075
7,246 8,621 13,334
f [Hz]
7.246 8.621 13.334
45,530 54,165 83,776
o [rad/s]
45.530 54.165 83.776

A lasst alakvaltozast is figyelembe véve megvaltozik a rezgésjellemzdk
értéke, de a csavards mint dominans hatas, megmarad.
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W 8. tdbldzat: A lassu alakvdltozdst figyelembe vévd rezgésjellemzk értékei
W Table 8. Vibration values by considering slow deformations

Els6 rezgésforma | Masodik rezgésforma | Harmadik rezgésforma
First form of vibration | Second form of vibration | Third form of vibration
Z X Y

0,121 0,102 0,066

Tlsl 0.121 0.102 0.066
8,624 9,804 15,151

f{Hz] 8.624 9.804 15.151
51,927 61,600 95,198

o [rad/s] 51.927 61.600 95.198

Az eredeti megengedett nyomdszilardsagot kg/cm?®r6l atszamoltuk N/mm?-
re. Ezt az értéket hasznaltuk a 45 cm-es vagy annal nagyobb vastagségu falak-
ndl vagy pilléreknél, amelyek esetében a magassag nem nagyobb a legkisebb
keresztmetszet legkisebb méretének a 8-szoroséndl (a falazéanyag és koté-
anyag ismeretében). Olyan falnal és pillérnél, ahol ezek magassaga nagyobb
mint a legkisebb keresztmetszet legkisebb méretének a 10-szerese, az atszami-
tott megengedett nyomdszildrdsdg értékét 0,5 szorzoval hasznaltuk.

lgénybevételek, kombinacidk

B Az allando és a hasznos terhekbél meghataroztuk a szerkezeti elemekre
juté terhet, s ebbdl szintenként harom keresztmetszetben (fodém alatt, falazat
magassagénak felénél, fodém felett) az igénybevételeket. Foldrengés esetén is
meghatéroztuk az egyes falak igénybevételét. ¥, = 0,3 (hasznos teher - lakds).

Z Gk./‘ +" A4, LSNC "+z lPZ,i . Qk,l, osszeomlds kozeli hatérallapot a ,=0,2625g
z Gk,j +" 4y s "+z V,, - O, jelentés karosodas hatareset a, =0,15g

Z Gk,j S P "+z ¥, - O, korlatozott kdrosodas hatérallapota,=0,1125g

Kovetkeztetés

B Az 6sszeomlas kozeli hatarallapotban meghatarozott fesziiltség és te-
herbirds az mutatja, hogy a torony nem élne tal (0,62) egy ilyen nagysa-
gu foldrengést. A bejéarat folotti oromfal biztonsdga alig 75%, az L alaka
épiilet rovid szarnyanak x irdnyt merevitéfala szintén bizonytalan (0,92).

A jelent6s karosodas hataresetben szamitott fesziiltségek és ellenal-
lasok 6sszehasonlitdsa azt mutatja, hogy a torony falazata ép, megfelels
(1,02), az atalakitaskor és a tet6szerkezet Gjraépitésekor célszerti a bejarati
oromfalon végigfut6 vasbeton koszorut kialakitani.
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In modal analysis the wall structures
were modelled as elements with a hinged
connection. In the initial condition tor-
sion is dominant, from which a consider-
able additional stress appears in the outer
walls. (See table 7.)

Considering also the slow deforma-
tions, the value of the vibration character-
istics changes, but the torsion as a domi-
nant effect is maintained. (See table 8.)

We converted the permissible compres-
sive strength from kg/cm? into N/mm?. We
used this values in the case of a wall or pil-
lar with 45 cm or greater in thickness, in
the case of which the height is not greater
than the eightfold of the smallest size of
the smallest cross-section, knowing the
masonry material and the binder. In the
case of a wall or pillar, where the height is
not greater than the tenfold of the smallest
size of the smallest cross-section, we used
a 0.5 multiplier.

Stresses, combinations

B We determined the load on the structur-
al elements from the dead loads and im-
posed loads, and from this we determined
the load for each level in three cross-sec-
tions (under the slab, at half height of the
masonry, above the slab). We determined
the stress on certain walls also for earth-
quakes. ¥, = 0,3 (imposed load - living
space).

DG, A" Ay "+ Y, - Q,, Limit state

of near collapse a =0.2625g

ZGI‘J«F"AE ,LSSD"+Z ¥, -0, Limit state

of severe damage agr=0.15g

ZGI«,/ +"4, ,LSDL"+Z \112,[ ‘Qk,,- Limit state

of light damage a_=0.1125g

Conclusion

B The stress and load-bearing capacity de-
termined in the limit state of near collapse
shows that the tower would not survive
(0.62) an earthquake of this magnitude.
The safety of the gable above the entrance
barely reaches 75% and the x-directed
stiffening wall of the shorter wing of the L
shape is also uncertain (0.92).

The comparison of the stresses and
resistances calculated in the limit state of
severe damages shows that the masonry
of the tower is intact, it meets the require-
ments (1.02); the use of a reinforced con-
crete girth at the gable above the entrance
is appropriate during the remodelling and
the rebuilding of the roof structure.



The Applicability of
Technical Regulations on
National Level Regarding
Geotechnics and
Foundations

METHODS OF CONSOLIDATING
THE FOUNDATIONS OF HISTORIC
LOAD-BEARING STRUCTURES

BY USING MICROPILES

B Abstract: The consolidation of heritage
buildings involves primarily the implementa-
tion of structural interventions, without altera-
tions that may affect the load-bearing structure
units, sub-units or elements subjected to the
intervention. Starting with the 1950s, a series
of methods for the consolidation of historic
load-bearing structures, through a technology
with micropiles, were implemented and de-
veloped over time. Starting from the practical
applicability of the method in historic building
consolidation, the foundation and underpin-
ning techniques using micropiles have known a
rapid international ascension, both in the area
of deep foundations for new buildings and as a
method for the improvement and stabilisation
of the terrain in the transportation infrastruc-
ture. A series of technical specifications were
developed as a result of research in the field, as
guidelines for establishing aspects of micropile
calculations. On a national level, the methods
of consolidation using micropiles represents a
narrower field, and an exhaustive debate on
the applicability of technical regulations could
be held when the technical specifications for
calculations in the field have been updated and
completed. This paper aims for a short presen-
tation of the method’s advantages, especially
in the field of historic building conservation,
through a bibliographic overview from the pro-
fessional literature, but also from the author’s
experience through participation in the finalis-
ing of such a project, and will mainly stress the
need for an update and completion of the tech-
nical regulations in force in the studied field.

B Keywords: micropiles, consolidation, his-
toric buildings
Introduction

B Methods of consolidation and increase of
the load-bearing capacity by using various

1 Engineer, PhD candidate at the Technical Univer-
sity of Civil Engineering, Bucharest, Romania.
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B Georgiana TOADER'

Aplicabilitatea reglementarilor
tehnice pe plan national in
domeniul geotehnicii si fundatiilor

METODE DE CONSOLIDARE A FUNDATIILOR
STRUCTURILOR PORTANTE ISTORICE
CU MICROPILOTI

B Abstract: Consolidarea cladirilor de patrimoniu implicd, in primul rind,
executia lucrdrilor de interventii structurale, fard modificari care sa afecteze
ansamblul, subansamblurile sau elementele structurale istorice asupra cdrora
se intervine. Incepand cu anii 1950, au fost puse in practicd si dezvoltate pe
parcurs o serie de metode de consolidare a structurilor portante istorice, prin
intermediul tehnologiei cu micropiloti. Pornind de la aplicabilitatea practica a
metodei in domeniul consoliddrii monumentelor istorice, tehnicile de fundare
si consolidare cu micropiloti au cunoscut o rapida ascensiune pe plan inter-
national, atdt in domeniul fundatiilor de addncime pentru cladiri noi, cat si
ca metodd de imbunatitire i stabilizare a terenului in infrastructura de trans-
port. Ca urmare a cercetarilor in domeniu, au fost emise o serie de specificatii
tehnice, avind caracter orientativ, pentru a stabili aspecte de calcul legate de
micropiloti. Pe plan national, metodele de consolidare cu micropiloti repre-
zintd un domeniu mai restrdns, iar o dezbatere completa referitoare la apli-
cabilitatea reglementdrilor tehnice ar putea fi facutd la momentul actualizdrii
si completarii specificatiilor tehnice de calcul in acest domeniu. Lucrarea de
fata isi propune o prezentare succintd a avantajelor metodei, in special in do-
meniul reabilitarii de monumente, printr-o sinteza bibliografica din literatura
de specialitate, dar si din experienta autoarei, prin participarea la finalizarea
unui astfel de proiect, si va sublinia, in primul rind, necesitatea actualizarii si
completdrii reglementdarilor tehnice in vigoare in domeniul studiat.

B Cuvinte cheie: micropiloti, consolidare, monumente istorice

Introducere

B Metodele de consolidare gi sporire a capacitatii portante cu diferite
sisteme de micropiloti au fost si sunt utilizate pentru consolidarea fundati-
ilor structurilor portante istorice, datoritda multiplelor avantaje tehnico-eco-
nomice pe care le ofera. Micropilotii pot fi executati in locuri greu accesi-
bile, fara a afecta sau modifica structurile avariate si terenul de fundare,
datorita diametrului mic (maxim 300 mm) si a tehnologiilor de executie.
Modalitatile de forare gi injectare pot fi utilizate si pentru operatiile de son-

1 Inginer, doctorand la Universitatea Tehnica de Constructii Bucuregti, Roménia.
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dare prealabila a terenului de fundare, in scopul descoperirii unor eventua-
le vestigii in zonele protejate, dar si pentru reducerea abaterilor structurale
ale elementelor portante istorice avariate. Astfel se elimina riscurile unor
eventuale prabusiri, deteriorari de ziduri sau elemente vechi de patrimo-
niu, usurdndu-se executia lucrarilor de consolidare a fundatiilor.

Metoda a fost descoperita si aplicatd incepand cu perioada 1944-1952,
de catre dr.ing. Fernando LIZZI (foto 1), in sudul Italiei, pentru consolidarea
cladirilor avariate in Al Doilea Razboi Mondial. Cunoscuta la inceput sub
denumirea de pali radice sau palo radice, metoda a urmat o ascensiune
rapida dupa finalizarea reabilitarii Portului Napoli cu micropiloti radécina.

in anul 1952, conceptul Palo Radice devine renumit la nivel interna-
tional. Numele derivad din remarcabila capacitate a retelei de micropiloti
de a prelua compresiunea si intinderea asemenea radacinilor unui copac.?

La nivel international, cercetari in domeniul micropilotilor sunt de-
rulate de: International Workshop on Micropiles (IWM), Japanese Asso-
ciation of High Capacity Micropiles (JAMP) — care a dezvoltat programul
»Design and Execution Manual for Seismic Retrofitting of Existing Pile
Foundations with High Capacity Micropiles” (JAMP, 2002), International
Society for Micropiles (ISM), Association of Foundation Drilling (ADSC),
Deep Foundation Institute (DFI) etc.

Normele internationale ca Eurocode, standardul german DIN, Nordic Com-
mittee on Building Regulation (NKB), manualul JAMP includ prescriptii avind
caracter orientativ, fiind aplicabile pentru micropiloti la nivel international.

In Statele Unite:

— The International Building Code (IBC) include o sectiune pentru mi-

cropiloti in 2006;

— The American Association of State Highway and Transportation Offici-
als (AASHTO) a inclus pentru prima data specificatii referitoare la mi-
cropiloti in codul de proiectare pentru cladiri si poduri in anul 2008;

— Ghiduri de proiectare informative: ADSC/DFI Joint Micropile Com-
mittee (2002) si FHWA (2005).

In Romania, specificatii referitoare la executia micropilotilor cuprinde
SR EN 14199/20086, iar in privinta calculului pentru micropiloti forati, pu-
tem face referire la Ghidul de Proiectare 113-04 (Revizuirea gi completarea
indrumatorului tehnic C245-93).

Aplicatii ale tehnologiei cu micropiloti

B La acest capitol, putem aminti cAteva dintre primele interventii in acest
domeniu:

1. Restaurarea turnului bisericii din Burano (Venetia) utilizadnd tehnolo-
gia cu micropiloti a fost una dintre lucrarile de referinta in acest domeniu.
Constructia turnului dateaza din secolul al XVI-lea gi are o inaltime de apro-
ximativ 53 m (fig. 1a). Scopul lucrarilor de consolidare a avut dublu rol:

— consolidarea fundatiei cu micropiloti reticulari, printr-un sistem spa-
tial de dispunere in retea a elementelor de adancime, cu scopul de a
prelua solicitarile de intindere, pe de o parte, si de compresiune, pe
de alta parte (fig. 1b);

- consolidarea structurii de zidarie portanta a turnului, care, din cauza
tasarilor diferentiate, fusese grav avariata. In acest scop, s-a utilizat o
retea reticulara de injectii armate in structura de zidarie.?

2. Podul celor Trei Arce din Venetia a fost construit in anul 1688 peste ca-

nalul Rio di Canaregio (foto 2). Proiectarea acestuia de citre Antonio TIRALI

2 Fioravante A. BARES, ,.«Root Piles» in the USA. Fondedile S.PA. and Fondedile Corp. A
Chronicle”, in Proceedings of the 8th ISM Workshop, Toronto, ON, Canada, 2007, accesat
ultima data la 3 august 2015 la URL: http://www.ismicropiles.org/8th-workshop-2007.

3 Manrico MARRA, II rafforzamento statico del Campanile di Burano, in ,Rivista Italiana
di Geotechnica”, nr. 5/1971, 255-262.
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W Foto 1. Dr.ing. Fernando LIZZI (1914-2003),
Jparintele tehnologiei micropilotilor.” Sursd: R.
FRANK, ,Forever. The French National Project on
Micropiles’; prelegere sustinutd la 14" Prague
Geotechnical Lecture, 22 mai 2006.

W Photo 1. Eng. Fernando LIZZI (1914-2003),
“father of micropiles technology”. Source: R.
FRANK, ,Forever. The French National Project
on Micropiles’, lecture held at the 14* Prague
Geotechnical Lecture, May 22, 2006.

micropile systems were and are being used
for underpinning the foundations of historic
load-bearing structures, due to the multiple
technical and economic advantages they of-
fer. Micropiles can be used in places that are
difficult to reach, without affecting or modi-
fying the damaged structures and founda-
tion ground, due to their small diameter (of
maximum 300 mm) and to the implementa-
tion technologies. The methods of drilling
and grouting can be used also for the op-
eration of the foundation soil’s preliminary
probing, with the aim to discover any exist-
ing vestiges in protected areas but also in
order to reduce the structural deviations of
the damaged historic load-bearing elements.
This removes the risk of eventual collapse,
damages in walls and other old heritage el-
ements, easing the implementation of the
foundation underpinning works.

The method was discovered and applied
starting with the period between 1944 and
1952 by engineer Fernando LIZZI (Photo
1), in Southern Italy, for the consolidation
of buildings damaged during World War II.
Known in the beginning as pali radice or
palo radice, the method had a fast ascension
after the finalisation of the Port of Naples re-
habilitation by using root piles.

In 1952, the Palo Radice concept gains
international renown. The name derives
from the remarkable capacity of the mi-
cropile network to carry compression and
stretching similarly to a tree root.?

At an international level, the following
companies conduct research in the field
of micropiles: International Workshop on
Micropiles (IWM), Japanese Association of
High Capacity Micropiles (JAMP) — which
has developed the “Design and Execution
Manual for Seismic Retrofitting of Existing
Pile Foundations with High Capacity Micro-

2 Fioravante A. BARES, “Root Piles’ in the USA.
Fondedile S.PA. and Fondedile Corp. A Chroni-
cle”, in Proceedings of the 8" ISM Workshop, Toron-
to, ON, Canada, 2007, http://www.ismicropiles.
org/8th-workshop-2007 (accessed August 3, 2015).



piles” programme (JAMP, 2002), Internation-
al Society for Micropiles (ISM), Association
of Foundation Drilling (ADSC), Deep Foun-
dation Institute (DFI), etc.

International regulations such as Euroc-
ode, the German DIN standard, the Nordic
Committee on Building Regulation (NKB),
and the JAMP manual include guidance
prescriptions applicable for micropiles at an
international level.

In the United States:

— The International Building Code (IBC)
includes in 2006 a section for micro-
piles;

—The American Association of State
Highway and Transportation Officials
(AASHTO) has included for the first
time specifications referring to micro-
piles in the design code for buildings
and bridges in 2008;

— Informative design guides: ADSC/DFI
Joint Micropile Committee (2002) and
FHWA (2005).

In Romania, SR EN 14199/2006 contains
specifications referring to the implementa-
tion of micropiles while regarding calcula-
tions for drilled micropiles we may consult
the Design Guide 113-04 (The revision and
completion of the C245-93 Technical Guide-
line).

Applications of
micropile technology

W In this chapter, we must name some of the
first interventions in this field:

1. The conservation of the church tower
in Burano (Venice) using micropile technol-
ogy was one of the reference works in this
field. The tower dates from the 15" century
and had a height of approximately 52 m
(Figure 1a). The consolidation works had a
double purpose:

—underpinning the foundation with
reticulated micropiles, through a net-
work spatial system of placement of
the elements, in order to carry the
stretching stresses on the one hand
and those of compression, on the other
hand (Figure 2b);

— consolidating the load-bearing mason-
ry structure of the tower, which, due
to the differentiated settlement, was
severely damaged. To this end, a re-
ticulated network of reinforced grout-
ing was introduced in the masonry
structure.?

2. The Bridge of the Three Arches in
Venice was built in 1688 over the Rio di Ca-
naregio canal (Photo 2). Its design by Anto-
nio TIRALI was awarded in a competition in
the field at the time. The bridge was built
from bricks and is the only bridge with three
arches in Venice. At its first restoration in
1794, the bridge was fitted with parapets that
over time, working as two rigid diaphragms,
brought an increase in the structure’s load,
accelerating its deterioration.

3 Manrico MARRA, “Il rafforzamento statico
del Campanile di Burano,” Rivista Italiana di
Geotechnica 5 (1971): 255-262.
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W Fig. 1. a. Turnul Bisericii din Burano, Venetia. Sursd: https://it.wikipedia.org/wiki/Burano#/media/
File:Burano_-_Chiesa_di_San_Martino.jpg;
b. Reteaua reticulara de micropiloti pentru consolidarea fundatiei. Sursd: R. FRANK, op. cit.

M Figure 1. a. Tower of the Church in Burano, Venice. Source: https.//it.wikipedia.org/wiki/Burano#/media/
File:Burano_-_Chiesa_di_San_Martino.jpg;
b. The reticulated network of micropiles for the foundation underpinning. Source: R. FRANK, op. cit.

a fost premiata in cadrul unei competitii in domeniu la acea vreme. Podul a
fost construit din caramida si este singurul pod cu trei arce din Venetia. La
prima restaurare din anul 1794, podul a fost prevazut cu parapeti, care, in
timp, lucrind ca doua diafragme rigide, au adus un spor de incarcare structu-
rii, grabind deteriorarea acesteia.

In anul 1960, tanarul LIZZI a adoptat, pentru consolidarea monumen-
tului, tehnologia cu micropiloti: pentru fundatii s-a utilizat o retea de mi-
cropiloti care traversa pilele podului pana la fundatia de caramida, ajun-
gand la terenul bun de fundare, pali radice (fig. 2), completata cu o retea
reticulara de injectii armate, reticulo cementato, pentru structura arcelor
de zidarie ale podului (fig. 2). Acest sistem de micropiloti si injectii reti-
culare conferea structurii bicomponente (structura initiala din anii 1688
si parapetii din anul 1794) posibilitatea sa lucreze ca un tot unitar, prin
sporirea rigiditatii si a capacitatii portante, fara a afecta integritatea istori-
ca de valoare a monumentului.*

Retele de micropiloti pentru imbundtdtirea terenului
si consolidarea fundatiilor in cazul reabilitarilor

In cazul imbunatatirii terenului de fundare la lucrarile de reabilita-
re pentru cladiri amplasate in terenuri carstice, aplicarea tehnologiei de
consolidare a pamanturilor cu micropiloti reprezinta o solutie optima din

4 James A. MASON, Donald A. BRUCE, Lizzi’s Structural System. Retrofit with Reticulated
Internal Reinforcement Method, in , Transportation Research Record: Journal of the Trans-
portation Research Board”, nr. 1772/2001, 107-114.
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M Foto 2. Podul celor Trei Arce, Venetia. Sursd: https.//it.wikipedia.org/wiki/Ponte_dei_Tre_Archi © Creative Commons
M Photo 2. The Bridge of the Three Arches, Venice, source: https.//itwikipedia.org/wiki/Ponte_dei_Tre_Archi © Creative Commons

punct de vedere tehnico-economic. in figura 3 sunt prezentate doua din-
tre modalitatile de dispunere a micropilotilor in retea:

- retea reticulara, in forma cosului de baschet, pentru consolidarea te-

renului si imbunatatirea capacitatii portante a fundatiilor stalpilor;

- retea simplad de dispunere a micropilotilor, pentru consolidarea tere-

nului si imbunatéatirea capacitatii portante a fundatiilor zidariei;

In acest caz, micropilotii prezinta un dublu rol: de consolidare a terenu-
lui si de transfer al incarcarilor la stratul bun de fundare, iar dacé ne referim
la reteaua simpla de micropiloti dispusi sub fundatia de zidarie, aceasta are
influenta de stabilizare a versantului afectat de alunecarea de teren. Prin
dispunerea micropilotilor in retea reticulard, in forma cogului de baschet, se
creeaza efectul de bloc compozit intre retea si terenul adiacent.

LIZZI a dovedit experimental efectul benefic al dispunerii in retea a
micropilotilor in forma unui cos de baschet, cunoscut in literatura de spe-
cialitate sub denumirea de pali radice. Testele au fost facute pe un grup
de trei micropiloti dispusi la distante interax de 17,5 diametre, un grup
de 18 micropiloti dispusi la distantd interax de 7 diametre si pe un grup
de 18 micropiloti dispusi reticular, in refea, tot la distan{e interax de 7
diametre (fig. 4).

Eficacitatea grupului format din cei 18 micropiloti dispusi reticular a
rezultat 122%, fatd de cea a grupului de micropiloti dispusi normal, care
a rezultat 68%. Rezultatele cercetarilor recente au confirmat rezultatele
cercetarilor anterioare ale lui LIZZI. Dispunerea micropilotilor in retea
reticulard creeaza un efect de confinare a terenului de fundare si prezinta
un comportament mai bun la solicitari laterale fata de dispunera acestora
in grup.

Conceptul confindrii terenului de fundare prin intermediul retelei de
micropiloti a fost extins prin aplicarea unui sistem combinat de piloti, mi-
cropiloti si injectii. Combinarea celor trei tehnologii a avut ca rezultat un
efect de tesere a terenului de fundare, care a fost pus in aplicare la conso-
lidarea cladirii monument istoric Casa Wolphard-Kakas din Cluj-Napoca,
in anul 1993.°

In Romania, solutia de fundare si stabilizare cu micropiloti amplasati
in carst a fost adoptatd cu succes in cadrul proiectului ,Reabilitarea In-
frastructurii de Turism in Statiunea Balneoclimaterica Slanic Prahova”
(Program PHARE 2008, executat in perioada 2008-2010). in cadrul pro-
iectului, au fost executati un numar de 314 micropiloti forati, incastrati in
stratul de sare gema, pentru Cladirea Principala gi Teatrul de Vara.® Baza
de agrement a fost construita intr-o zona cu exploatari miniere, avind un
profund caracter carstic. Evolutia efectelor carstului salin este mult mai
rapida decéat in cazul carstului rocilor carbonice. Efectele carstice sunt

5 Ludovic KOPENENTZ, Alexandru CATARIG, Materiale compozite pentru infrastructura
lucrdrilor de arta, in ,,Revista Constructiilor”, nr. 37/2008, 231-235.

6 Georgiana TOADER, Micropiles axially loaded in karst terrain, in ,Mathematical Modelling
in Civil Engineering”, Special issue/2014, 108-113.
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In 1960, young LIZZI adopted the micro-
pile technology for the consolidation of the
historic construction: for the foundations,
a micropile network was implemented that
crossed the bridge’s piers to the brick foun-
dations, reaching good foundation soil, pali
radice (Figure 2), completed with a reticu-
lated network of reinforced grouting, reticulo
cementato, for the structure of the bridge’s
masonry arches (Figure 2). This micropile
and reticulated grouting system conferred
the dual structure (the initial structure from
1688 and the parapets from 1794) the pos-
sibility to work as a whole, by increasing
rigidity and load-bearing capacity, without
affecting the historical integrity value of the
construction.*

Micropile networks for the
improvement of the soil and
for underpinning foundations
in case of rehabilitation works

In the case of foundation soil improve-
ment for rehabilitation works, for buildings
placed in karst areas, the use of soil consoli-
dation techniques using micropiles repre-
sents an optimal solution from technical and
economic points of view. Figure 3 presents
two of the methods for placing the micro-
piles in the network:

—reticulated network, shaped as a bas-
ket, for the consolidation of the soil
and the improvement of the load-bear-
ing capacity of pillar foundations;

—simple network of micropile place-
ment, for the consolidation of the soil
and the improvement of the load-bear-
ing capacity of wall foundations.

In this case, the micropiles have a dou-
ble purpose: the consolidation of the soil
and the transfer of the loads to the good
foundation soil, and if we refer to the sim-
ple micropile network placed under the wall
foundation, it stabilises the slope affected by
landslide. By placing the micropiles in a re-
ticulated network, in the shape of a basket,
the effect of a composite block between the
network and the adjacent soil is created.

4 James A. MASON and Donald A. BRUCE,
“Lizzi’s Structural System. Retrofit with Re-
ticulated Internal Reinforcement Method,”
Transportation Research Record: Journal of the
Transportation Research Board 1772 (2001):
107-114.



LIZZI has proven experimentally the
beneficial effect of placing the micropiles in
a network in the shape of a basket, known in
the literature as pali radice. The tests were
conducted on a group of three micropiles
placed with an interaxial spacing of 17.5 di-
ameters, on a group of 18 micropiles placed
with an interaxial spacing of 7 diameters,
and on a group of 18 micropiles placed in
a reticulate network, also with an interaxial
spacing of 7 diameters (Figure 4).

The effectiveness of the group formed by
the 18 reticulately placed micropiles result-
ed 122%, compared with those placed nor-
mally, which resulted 68%. Recent research
results have proven the results of the prior
research conducted by LIZZI. The place-
ment of micropiles in a reticulated network
creates an effect of confining the foundation
soil and presents a better behaviour under
lateral stresses when compared with their
placement in a group.

The concept of confining foundation
soil using micropile networks was extend-
ed through the application of a combined
system of piles, micropiles, and grouting.
Combining the three technologies had an
effect of weaving the foundation soil, which
was applied in the consolidation of the
Wolphard-Kakas House a historic building
in Cluj-Napoca, in 1993.°

In Romania, the solution of foundation
and stabilisation using micropiles placed in
karst was successfully adopted in the pro-
ject “Retrofitting and Upgrade of the Tour-
ism Infrastructure in Slanic Prahova Resort”
(PHARE 2008 Programme, implemented in
2008-2010). Within the project, a number of
314 drilled micropiles were implemented,
embedded in the layer of rock salt for the
Main Building and the Summer Theatre.®
The resort was built in an area with mines,
with a pronounced karstic character. The
evolution of the saline karst effects is much
faster than in the case of carbonate rock
karst. The karstic effects are amplified also
by local mines, but also by the migration of
the saline deposits from the underground to
the surface, under the influence of tectonic
forces.

At an international level, the consolida-
tion of historic load-bearing structures with
micropiles knows a large applicability: both
for the infrastructure and for superstructure
elements. Combined systems of micropiles,
anchors, and grouting or reticulated micro-
pile networks are used.

Figure 5 represents the detail of con-
solidation with micropiles of the St. James’
Church (Jakobikirche) in Freiberg, Germany.’

5 Ludovic KOPENENTZ and Alexandru CATARIG,
“Materiale compozite pentru infrastructura lucra-
rilor de artd,” Revista Constructiilor 37(2008): 231-
235.

6 Georgiana TOADER, “Micropiles Axially Load-
ed in Karst Terrain,” Mathematical Modelling
in Civil Engineering, Special issue (2014): 108-
113.

7 Klaus DIETZ and André SCHURMANN, “Foun-
dation Improvement of Historic Buildings by
Micro Piles, Museum Island, Berlin and St.
Kolumba, Cologne”, in Proceedings of the 7" ISM
Workshop, ~Schrobenhausen, Germany, 2006,
http://www.ismicropiles.org/7th-workshop-2006
(accessed Agust 3, 2015).
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W Fig. 2. Reteaua de micropiloti pentru consolidarea pilelor de sigurantd si pentru structura arcelor
de ziddrie (reticulo cementato), Podul celor Trei Arce, Venetia. Sursa: James A. MASON, Donald A.
BRUCE, Lizzi's Structural System. Retrofit with Reticulated Internal Reinforcement Method, in
JTransportation Research Record: Journal of the Transportanation Research Board’, nr. 1772/2001.

W Figure 2. The micropile network for the consolidation of the safety pillars and for the masonry
arches (reticulo cementato), the Bridge of the Three Arches, Venice. Source: James A. MASON and
Donald A. BRUCE, “Lizzi’s Structural System. Retrofit with Reticulated Internal Reinforcement Method,”
Transportation Research Record: Journal of the Transportanation Research Board 1772 (2001).

amplificate si de exploatarile miniere din zond, dar si de migrarea zaca-
mintelor salifere din subsol la suprafata, sub influenta fortelor tectonice.

La nivel international, consolidarea structurilor portante istorice cu
micropiloti cunoaste o vasta aplicabilitate: atit pentru infrastructura, cét
si pentru elementele suprastructurilor. Se utilizeaza sisteme combinate
de micropiloti, ancore, injectii sau retele de micropiloti dispusi reticular.

In figura 5 este prezentat detaliul de consolidare cu micropiloti pentru
Biserica Sf. Jacob (Jakobikirche) din Freiberg, Germania.”

Acest tip de dispunere a micropilotilor intr-o retea tridimensionala
prezinta avantajul confinarii ansamblului micropilot — teren in scopul
unei bune comportari la solicitari laterale, in special, dar i de transfer al
incarcarilor axiale de la suprastrucura la terenul bun de fundare. Initial,
metoda a fost adoptata pentru consolidarea structurilor vechi, apoi extin-
sd pentru stabilizarea pantelor.

Cazul dispunerii micropilotilor in retea reticulara nu poate fi foarte
bine cuantificat la nivelul aspectelor de calcul, din cauza numaérului mare
de parametri ce intervin in interactiunea structurii reticulare cu terenul,
dar comportamentul superior al retelelor reticulare fata de cele simple, la
solicitari, a fost dovedit prin incercari si studii, fara ca o metoda de calcul
general valabila sa poatd fi incd implementata.

Reglementari tehnice in domeniu
pe plan national si aplicabilitatea lor
B Conform SR EN 14199/2006 ,Micropilotii sunt elemente structurale

care transfera incarcari terenului si pot contine elemente portante care sa
transfere in mod direct sau indirect incarcari sau sa limiteze deformatii.”®

7 Klaus DIETZ, André SCHURMANN, , Foundation improvement of historic buildings by
micropiles, Museum Island, Berlin and St. Kolumba, Cologne”, in Proceedings of the 7
ISM Workshop, Schrobenhausen, Germany, 2006, accesat ultima data la 3 august 2015
la URL: http://www.ismicropiles.org/7th-workshop-2006.

8 SREN 14199/2006, Executia lucrarilor geotehnice speciale. Micropiloti.
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W Fig. 3. Dispunerea micropilotilor in retea ©National Highway Institute
W Figure 3. Placement of the micropiles in a network ©National Highway Institute

Capacitatea portanta pe varf gi laterald pot fi imbunatatite in functie de
modalitatea de injectare.

Se pot executa:

— cu sectiune constants;

- schimbarea in trepte a diametrului forajului;

— largirea corpului micropilotului;

— largirea bazei.

Ca tehnologie de lucru, se executa:

— micropiloti forati cu diametrul de maxim 300 mm;

— micropiloti infipti in teren cu diametrul corpului sau al sectiunii

transversale de maxim 150 mm.

Se disting doua cazuri de aplicabilitate a micropilotilor:

Cazul 1: in care elementele de tip micropilot preiau direct incarcari
axiale sau laterale si le transmit stratului bun de fundare. Este cazul mi-
cropilotilor dispugi in grup sau in retea simpla.

In acest caz, se alege ca solutie alternativa fie ca sistem integral de fun-
dare cu transmitere la stratul bun de fundare, fie ca imbunatatire a unor
solutii initiale de fundare (fundatii de adancime — elemente structurale fi-
sate purtatoare pe varf), fie cu rol de consolidare a unor fundatii existente.

Cazul 2: in care micropilotii au scopul de a imbunatati capacitatea
terenului de fundare asa incat acesta sa suporte incarcarile transmise de
structurd. Este cazul micropilotilor dispusi in retea sau reticulari.

SR EN 14199/2006 stabileste metodele de executie, materialele, tipu-
rile de micropiloti care trebuie executati in functie de tipul terenului de
fundare. Prescriptiile sunt orientative si depind foarte mult de solutiile
propuse de contractorul de specialitate.

Metodele de executie pentru micropiloti forati sunt date in anexa A1
din SR EN 14199/2006.

GP 113-04 ,,Ghid privind proiectarea si executia minipilotilor forati”
stabileste prescriptii generale de calcul pentru:

— estimarea capacitatii portante a micropilotului solicitat la forte axiale

si laterale, amplasati in paménturi coezive gi necoezive;

— pentru calculul micropilotului la flambaj;

— calculul capacititii portante a grupului de micropiloti;

— calculul eforturilor in micropilotii executati pentru fundatii;

- determinarea eforturilor in micropilotii inclinati;

— verificarea fundatiilor pe micropiloti la stari limita;
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This type of micropile placement in a
three-dimensional network has the advantage
of confining the micropile — soil ensemble for
a favourable behaviour especially under lat-
eral stresses, but also for the transfer of axial
loads from the superstructure to the founda-
tion soil. Initially, the method was adopted
for the consolidation of old structures, then
extended to the stabilisation of slopes.

The case of micropile placement in a re-
ticulated network cannot be quantified very
well at the level of calculations, due to the
large number of parameters that intervene
in the interaction of the reticular structure
with the terrain, but the superior behaviour
under stress of reticular networks, compared
with the simple ones, was proven through
tests and studies, so far without the possibil-
ity of implementing a general valid calcula-
tion method.

National technical regulations
in the field and their applicability

m According to SR EN 14199:2006 “Micro-
piles are structural elements that transfer
loads to the terrain and can contain load-
bearing elements that transfer loads directly
or indirectly or limit deformations.”®

The peak and lateral load-bearing capac-
ity can be improved based on the grouting
methods.

They can be implemented:

— with a constant cross-section;

— by changing in steps the drilling diameter;

— widening the micropile body;

— widening the base.

As working technology, there are:

— drilled micropiles with the diameter of
maximum 300 mm;

— micropiles anchored in the ground
with the diameter of the body or cross-
section of maximum 150 mm.

There are two cases of micropiles appli-

cability:

Case 1: when the micropile-type elements
take axial or lateral loads directly and trans-
mit them to the good foundation layer. It is
the case of grouped micropiles or of micro-
piles placed in a simple network.

In this case, it is chosen as alternative
solution, either as an integrated foundation
system transmitting the load to the good
foundation layer, or as an improvement of
initial foundation solutions (deep founda-
tion — structural elements filed as point bear-
ing), or having the role of consolidating an
existing foundation.

Case 2: when micropiles have the pur-
pose of improving the foundation soil capac-
ity, so that it will bear the loads transmitted
from the structure. It is the case of micro-
piles placed in a network or reticulated.

SR EN 14199/2006 establishes imple-
mentation methods, materials, micropile
types based on the foundation soil type. The
prescriptions are approximate and depend
greatly on the solutions proposed by the spe-
cialised contractor.

8 SR EN 14199/2006, Implementation of Special
Geotechnical Works. Micropiles. [Free translation
—ed. note]



The implementation methods for drilled
micropiles are given in annex A1 of SR EN
14199/2006.

GP 113-04 “Guide for the design and im-
plementation of drilled micropiles” estab-
lishes general calculation guidelines for:

— estimating the load-bearing capacity of
the micropile under axial and lateral
stresses, placed in cohesive and non-
cohesive soils;

— calculating micropile buckling;

— calculating the load-bearing capacity
of micropile groups;

— calculating the stresses in micropiles
implemented for foundations;

— determining the stresses in slanted mi-
cropiles;

- verifying the foundations on micro-
piles at limit states;

— general prescriptions for the calcula-
tion of drilled micropiles used in slope
consolidation.’

Of the specifications established by SR

EN 14199/2006, with a general character,
it can be said that they are applicable on a
national level, under current conditions,
where micropile technology is not widely
used as foundation and ground improve-
ment technique in Romania. The imple-
mentation procedures must be detailed and
completed by specialised providers, before
staring the works.

Regarding GP 113-04, it can be said that
the applicability of its prescriptions cannot
be extended to include reticulated micropile
networks used as a procedure for the con-
solidation of historic buildings. The guide
mainly establishes guidelines generally ap-
plicable for the calculation of individual
elements or of the group, but the results ob-
tained must allow for comparisons with the
tests in the field, and must take into account
the implementation procedure. It must be
mentioned as well that, at present, research
in the field has evolved, which imposes an
adaptation and update of this Guide, ac-
cording to recently obtained and published
results.

There are no specifications for the re-
ticular micropile networks with a wide ap-
plicability as process for historic building
consolidation, because micropiles are treat-
ed as elements for foundations and slope
stabilisation.

Conclusions and
recommendations

W For the consolidation of historic build-
ings, adopting technical solutions based on
micropile technology represents one of the
optimal technical and economic methods in
most rehabilitation cases.

In this respect, the current technical reg-
ulations must be updated and completed. If
at implementation level SR EN 14199/2006
covers most of the solutions adopted by spe-
cialised contractors, the technical calcula-
tion specifications in this field must surely

9 GP 113-04, Guide for the Design and Imple-
mentation of Drilled Micropiles (Revision and
completion of C245-93 Technical Guideline).
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— prevederi generale de calcul pentru micropilotii forati utilizati la

consolidarea pantelor.®

Despre specificatiile stabilite de SR EN 14199/2006 avand caracter ge-
neral se poate spune ca isi gasesc aplicabilitate la nivel national, in condi-
tiile actuale, in care tehnolgia de lucru cu micropiloti nu ocupa un dome-
niu larg de utilizare ca procedeu de fundare i imbunatatire a terenurilor
in Roménia. Procedurile de executie trebuie detaliate si completate de ca-
tre prestatorii de specialitate inainte de demararea lucrarilor.

Referitor la GP 113-04, se poate spune ca aplicabilitatea prescriptiilor
nu poate fi extinsa la retelele reticulare de micropiloti utilizati ca pro-
cedeu de consolidare a cladirilor istorice. Ghidul stabilegte in principal
prescriptii orientative aplicabile in general pentru calculul elementului
individual sau al grupului, dar rezultatele obtinute trebuie sa poata fi
comparate cu incercarile din teren, si trebuie sa se tina cont de procedura
de executie. De asemenea, trebuie mentionat ca in prezent cercetarile in
domeniu au evoluat, ceea ce impune o adaptare si actualizare a acestui
Ghid tinand cont de rezultatele recente obtinute si publicate.

Pentru retelele reticulare de micropiloti, avind o larga aplicabilitate ca
procedeu de consolidare a cladirilor istorice, nu exista specificatii, deoare-
ce micropilotii sunt tratati ca elemente de fundare si stabilizare a pantelor.

Concluzii si recomandari

B Pentru consolidarea cladirilor istorice, adoptarea unor solutii tehnice
avand la baza tehnologia micropilotilor reprezinta una dintre modalitatile
tehnico-economice optime in cea mai mare parte a cazurilor de reabilitare.

In acest sens, reglementirile tehnice in vigoare trebuie actualizate si com-
pletate. Daca, la nivel de executie, SR EN 14199/2006 acopera majoritatea so-
lutiilor adoptate de catre contractorii de specialitate, specificatiile tehnice de
calcul in acest domeniu trebuie cu sigurantd imbunatétite. Cand vorbim de
domeniul de calcul, facem referire atat la aspectele referitoare la retelele reti-
culare pentru consolidarea monumentelor istorice, cit si la celelalte domenii
de utilizare a tehnologiei in discutie. Metodele de fundare si stabilizare a
terenurilor cu micropiloti prezinta o larga aplicabilitate in sectorul transpor-
turilor, dar si in domeniul constructiilor civile. Totodata, reprezinta cea mai
fiabila metoda tehnico-economica de fundare si stabilizare in zonele carstice.

Pentru micropilotii dispugi in grup sau in retea simpla, cercetarile sunt
avansate, iar rezultatele ar putea fi sintetizate intr-o norma de calcul. In
schimb, in studiul retelelor reticulare de micropiloti, rezultatele nu sunt
foarte clare, deoarece in calcul intervin o serie de parametri ce tin de cal-
culul tridimensional al ansamblului teren — structura reticulara de micro-
piloti care nu pot fi cuantificati cu foarte mare precizie.

In lipsa unor prescriptii clare la acest moment, verificarea prin calcul
se poate face cu ajutorul softurilor de calcul, avdnd la baza Metoda Ele-
mentului Finit, pentru ansamblul fundatiilor pe micropiloti, dispusi in
grup sau in retea, in interactiune cu terenul de fundare, insé la baza aces-
tui calcul trebuie avute in vedere rezultatele obtinute in teren.

Monitorizarea interventiilor lucrarilor cu micropiloti va respecta preve-
derile Normativului privind comportarea in timp a constructiilor, indicativ
P 130-1999, iar Programul de urmarire in timp va fi intocmit in baza struc-
turii-cadru a acestuia, asemenea cladirilor reabilitate din aceasta categorie,
cu prevederile specifice de rigoare si tindnd cont de resursele financiare ale
investitiei.*

9 GP 113-04, Ghid privind priectarea si executia minipilotilor forati (revizuirea gi comple-
tarea Indrumatorului Tehnic C245-93).

10 ORDIN nr. 847 din 2 iunie 2014 pentru aprobarea Procedurii privind activitatile de con-
trol efectuate pentru aplicarea prevederilor legale privind urmarirea curenta si speciald a
comportarii in exploatare a constructiilor — indicativ PCU 004.
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M Fig. 4. Efectul de grup si efectul de retea (LIZZI 1985). Sursd: Masaru HOSHIYTA, Y. OTANI, M. MEGA, “Application of Root Piles to Foundations and Reinforcing

Structures in Japan”, 2007.

W Fig. 5. Detaliu de consolidare cu micropiloti dispusi in retea pentru fundatia ziddriei portante, Biserica Sf. lacob, Freiberg. Sursci: DIETZ, Klaus, SCHURMANN,
André, ,Foundation improvement of historic buildings by micro piles, Museum Island, Berlin and St. Kolumba, Cologne’, in Proceedings of the 7t ISM Workshop,

Schrobenhausen, Germany, 2006.

B Figure 4. Group effect and network effect (LIZZI 1985). Source: Masaru HOSHIYTA, Y. OTANI, and M. MEGA, “Application of root piles to foundations and reinforcing

structures in Japan” (2007).

M Figure 5. Detail of consolidation using network micropiles for the load-bearing masonry foundation, St. James’ Church, Freiberg. Source: Klaus DIETZ and André
SCHURMANN, “Foundation improvement of historic buildings by micro piles, Museum Island, Berlin and St. Kolumba, Cologne’, Proceedings of the 7" ISM

Workshop, Schrobenhausen, Germany, 2006.

Dupa caz, poate fi intocmit un Program de urmarire in timp a acestui
tip de investitii. in mod normal, Programul de urmarire speciala in timp
este necesar in cazul terenurilor problematice de fundare, cum ar fi cele
cu specific carstic sau amplasate in zone miniere. In acest sens, reglemen-
tarile tehnice sunt generale, dar aplicabile metodei de fatd. Monitorizarea
constructiilor in timp trebuie stabilita de comun acord cu beneficiarul
investitiei.

In privinta comportarii in timp a acestui tip de interventii la construc-
tii, practica internationald curentd, prin literatura de specialitate, a rapor-
tat rezultate remarcabile odata cu debutul metodei in domeniul consoli-
darii cladirilor inca din anii 1950.

Trebuie sa ludm in considerare faptul ca metoda de consolidare a cla-
dirilor cu micropiloti a fost aplicata initial de LIZZI la cladirile avariate de
razboi gi la reabilitarea monumentelor istorice, ulterior utilizarea metodei
urmand o continua ascensiune in domeniul transporturilor si al construc-
tiilor civile.

Daca ne referim la fundarea si consolidarea in terenuri carstice prin in-
termediul metodelor cu micropiloti, un alt domeniu cu larga aplicabilita-
te, atunci problematica monitorizorii trebuie adaptata in functie de tipicul
zonei, al structurii de rezistenta, categoriei de importanta, dar mai ales al
actiunilor carstice amplificate sau nu de alte tipuri de actiuni subterane
la fundatii, cum ar fi cele rezultate din activitatile miniere. De asemenea,
din studiile de teren trebuie sa rezulte clar faptul ca roca de baza la care se
transmit incarcarile structurii este intactd, fard a prezenta cavitati ce pot
conduce la colapsul total sau partial al cladirii.

50 2015/4

be improved. When we speak of the calcula-
tion domain, we refer both to aspects refer-
ring to reticular networks for historic build-
ing consolidation, as well as to the other
areas of use for the technology in question.
Foundation and soil stabilisation methods
by using micropiles have a wide applicabil-
ity in transportation, but also in civil con-
struction. Moreover, they represent the most
reliable technical and economic method for
foundation and stabilisation in karst areas.

For micropiles placed in a group or in a
simple network, research is advanced, and
the results could be synthesised in a calcu-
lation regulation. However, in the study of
reticular micropile networks the results are
not very clear, because a series of parameters
related to the three-dimensional calculation
of the soil - reticular micropile structure en-
semble intervene in the calculation and can-
not be quantified very precisely.

Lacking clear prescriptions at this time,
verification by calculation may be carried
out by using calculation software based on
the Finite Element Method for the ensemble
of foundations on micropiles, placed in a
group or in a network, interacting with the
foundation soil, but the results obtained in
the field must be taken into account as the
basis of this calculation.



The monitoring of interventions on works
using micropiles will comply with the Norms
regarding the behaviour of buildings over time,
indicative P 130-1999, and the Monitoring Pro-
gramme Over Time will be developed based on
its framework, similarly to the ones for rehabili-
tated buildings in this category, with the specif-
ic provisions of rigour and taking into account
the financial resources of the investment.'

If needed, a Monitoring Programme Over
Time can be developed for this type of in-
vestment. Usually, the special monitoring
programme is needed in the case of problem-
atic foundation soils, such as the karstic ones
or the ones placed in mining areas. In this
respect, technical regulations are general but
applicable to the method. The monitoring of
buildings over time must be agreed on with
the investment’s beneficiary.

Regarding the behaviour over time of this
type of building interventions, the current in-
ternational practice, through the professional
literature, has reported remarkable results
already with the debut of the method in the
building consolidation field in the 1950s.

We must take into account the fact that the
micropile building consolidation technique
was initially applied by LIZZI on buildings
damaged by the war and for the rehabilitation
of historic buildings, subsequently the use of
the method having a continuous rise in the
field of transportation and civil construction.

If we refer to foundation and consolida-
tion in karst terrains using micropile meth-
ods, another area with large applicability,
then the issue of monitoring must be adapted
based on the characteristics of the area, the
load-bearing structure, the importance cat-
egory, but especially of the kastic forces am-
plified or not by other subterranean forces
on foundations, such as those resulted from
mining activities. Also, from the studies in
the field must clearly show that the base rock
to which the structure’s loads are transmitted
is intact, without cavities that could lead to
the building’s total or partial collapse.

In this sense, we can state that this type
of structure had satisfying results over time
when we refer to the saline mining areas,
and very good results when we refer to other
types of less aggressive karst, such as car-
bonate rock. What is needed in these cases
is a permanent and rigorous maintenance
of the investment by monitoring the system
of drainage and removal of subterranean or
rainwaters, as well as quick interventions for
the fixing of defects in water or sewage sys-
tems. Practice has proven that, due to the im-
plementation technology, micropiles are the
most suitable technical and economic solu-
tions applicable in soils affected by various
types of karst, because during implementa-
tion, the eventual karstic gaps can be indi-
cated precisely and filled with drilling fluid,
ensuring in this way both soil consolidation
as well as the embedding of the micropile in
the foundation layer for the transmission of
the loads from the structure.

10 ORDER no. 847 of June, 2, 2014 for the approval
of the Procedure Regarding Control Activities for
the Application of the Legal Provisions Regard-
ing the Current and Special Following of Building
Behaviour - Indicative PCU 004.
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In acest sens, putem afirma ca structurile de acest tip au avut rezultate
satisfacatoare in timp, atunci cand ne referim la zonele miniere cu specific
salin, si rezultate foarte bune atunci cAnd ne referim la alte tipuri de carst,
mai putin agresiv, cum ar fi cel al rocilor carbonice. Ceea ce se impune
in aceste cazuri este o intretinere pemanenta si riguroasa a investitiei cu
monitorizarea sistemului de drenare si indepartare a apelor provenite din
precipitatii sau subterane, interventii rapide la remedierea defectiunilor la
retelele de alimentare cu apa sau canalizare. Practica a dovedit faptul c4,
datorita tehnologiei de executie, micropilotii sunt cea mai indicata solu-
tie tehnico-economica aplicabila in terenurile afectate de diverse tipuri de
carst, deoarece, in timpul executiei, pot fi indicate cu precizie eventualele
goluri carstice gi umplute cu fluidul de foraj, in felul acesta asigurindu-se
atat consolidarea terenului, cat si incastrarea micropilotului in stratul bun
de fundare pentru transmiterea incarcarilor provenite din structura.
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B Andreea MILEA'

Parcul Conacului Nalaczi-Fay
din Nalatvad, judetul Hunedoara

DATE ISTORICE SI CONTEMPORANE (PARTEA I1)

Continuare din numdrul 3/2015 al revistei Transsylvania Nostra.

Conacul si relatia lui cu amenajarile exterioare

B Fiecare dintre hartile istorice care prezintd amenajari pe amplasamen-
tul studiat prezinta de asemenea constructii, diferite ca numar si dispu-
neri de la o harta la alta? gi dificil de asociat situatiei actuale. Totodata,
lipsa claritatii reprezentarilor in cartarea Regatului Maghiar® face in acest
caz aproape indescifrabila situatia cladirilor de pe sit. Din aceste motive,
descrierea conacului si a relatiei lui cu amenajarile exterioare se foloseste
doar de doua ilustrate de la sfargitul secolului al XIX-lea i inceputul seco-
lului al XX-lea (foto 4-5) si de observatiile directe culese pe teren.
Conacul este alcatuit din trei corpuri de cldadire: unul principal (nord-
estic), unul secundar (sud-vestic), comunicind intre ele printr-un corp

1 Arhitect, doctor, Univeritatea Tehnicad din Cluj-Napoca, Romania.
2 A se vedea fig. 2-4 in partea I a articolului, in , Transsylvania Nostra”, nr. 3/2015, 36-44.
3 A se vedea fig. 4 in partea I a articolului, ibidem.

The Nalaczi-Fay Manor
House Park in Nalatvad,

Hunedoara County
HISTORICAL AND CONTEMPORARY DATA
(PART I1)

Continuation from issue no. 3/2015 of
the Transsylvania Nostra Journal.

The manor house and its relation-
ship with the landscape design

W Each of the historical maps showing land-
scaping elements on the studied site also
shows buildings, different in number and
placement from one map to another? and
difficult to associate with the current situ-
ation. Moreover, the lack of clarity in the
mapping of the Hungarian Kingdom? makes
in this case the situation of the buildings
on the site almost indecipherable. For these
reasons, the description of the manor house

1 Architect, PhD, Technical University of Cluj-
Napoca, Romania.

2 See Figures 2-4 in part I of the article, in Trans-
sylvania Nostra 3 (2015): 36-44.

3 See Figure 4 in part I of the article, ibidem.

Kiadd Mosko Testviérek.

M Foto 4. llustratd de la sfarsitul secolului al XIX-lea si inceputul secolului al XX-lea. Remarcam volumetria acoperisului corpului principal al conacului, precum si
amenajdrile de gradind cu suprafete prunduite, straturi de bordurd si medalioane decorative, dispdrute in prezent © MonumenteUitate

M Foto 5. llustratd de la sfarsitul secolului al XIX-lea si inceputul secolului al XX-lea. O zond mai ampld a parcului este vizibild in dreptul fatadei nord-estice a corpului
principal al conacului. Remarcdm caracterul natural al terenului, vegetatia mdruntd uniformd, ca de cdmp, precum si prezenta vegetatiei inalte, a arborilor izolati sau

grupati in mici palcuri © MonumenteUitate

M Photo 4. Postcard from the end of the 19" and the beginning of the 20" century. We notice the roof volume of the manor house’s main building, as well as the
garden elements with gravelled surfaces, curb plants, and decorative medallions, presently nonexistent © MonumenteUitate

M Photo 5. Postcard from the end of the 19" and the beginning of the 20" century. A larger area of the park is visible along the north-eastern elevation of the manor
house’s main building. We note the natural character of the terrain, the even small vegetation, like in a field, as well as the presence of tall vegetation, of trees,

isolated or grouped in small clumps © MonumenteUitate
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M Foto 6. Laturile nord-estica si sud-esticd ale conacului, surprinzénd toate cele trei corpuri (principal, secundar si anex de legditurd). Se observd in partea dreaptd a
imaginii turnul intrdrii orientat spre parc © Andreea MILEA, 2010

M Photo 6. The north-eastern and south-eastern sides of the manor house, showing all three buildings (main, secondary, and annex). To the right, the entrance tower,
oriented towards the park, can be seen © Andreea MILEA, 2010

and of its relationship with the landscape
design elements uses only two postcards
from the end of the 19" and the beginning
of the 20" century (Photos 4-5) and the di-
rect information recorded up on site.

The manor house is composed of three
buildings: a main one (north-eastern) and
a secondary one (south-western), which
communicate through an annex building
(south-eastern) (Photo 6). The three build-
ings are grouped in a U-shaped general
configuration, around a small square court-
yard.*

The ground plan of the manor house’s
main building is derived from a rectangle,
thus generating a predominantly prismat-
ic rectangular volume with a basement,
ground floor, and one upper floor. The highly
elaborate nature of the many dormer win-
dows visible in the two above-mentioned
illustrations — which disappeared with the
roof’s subsequent reconstruction in a sim-
plified formula (Photos 6 and 12) — leads
us to believe that the attic was at least par-
tially habitable. The southern and western
corners are both marked by square towers,
surpassing in height the cornice of the gen-
eral volume by approximately another half
of a level. In addition, a tower prominently
emerges from the north-eastern elevation,
which is placed off-centre in the eleva-
tion plane (with two window axes to its
left, respectively three window axes to its

4 Although it is uncertain whether the south-
eastern group of outbuildings (three ground
floor wings placed in a U shape) is contempo-
rary and part of the initial manor house ensem-
ble or not, it will not be detailed in this paper as
it is completely lacking in stylistic orientation,
its intentions are strictly functional, and it does
not have any architectural devices for the re-
lationship with the outside besides the strictly
necessary doors and windows.

anex (sud-estic) (foto 6). Cele trei corpuri sunt grupate intr-o configuratie
generala de U, in jurul unei mici curti patrate.*

Corpul principal al conacului are planul derivat dintr-un dreptunghi,
generdnd astfel un volum predominant prismatic dreptunghiular dezvoltat
pe subsol, parter si un etaj. Caracterul deosebit de elaborat al numeroaselor
lucarne vizibile in cele doua ilustrate mai sus mentionate — disparute odata
cu refacerea ulterioara a acoperisului intr-o formulad simplificata (foto 6,
12) — ne indeamna sa consideram ca podul era cel putin partial locuibil.
Colturile sudic si vestic sunt ambele marcate prin cate un turn de plan pa-
trat, depasind in inél{ime cornisa volumului general cu aproximativ inca o
jumatate de nivel. De asemenea, de pe fatada nord-estica se desprinde, pro-
eminent, un turn, situat descentrat in planul fatadei (cu doua axe de ferestre
la stanga sa, respectiv cu trei axe de ferestre la dreapta sa) si acomodand
intrarea principala in cladire. Dintre cele trei turnuri ale corpului principal
al conacului, turnul fatadei nord-estice este cel mai inalt, depédgind in inalti-
me cornisa volumului general cu incd un nivel intreg. Axele ferestrelor, cel
putin ale fatadelor nord-estica si nord-vestica, se incheiau pe vremuri abia
la nivelul acoperigului prin lucarne, aga cum se poate observa in ilustratele
de la sféarsitul secolului al XIX-lea si inceputul secolului al XX-lea.

Corpul principal al conacului dispune de doua intrari: una principala,
acomodata la parterul turnului de pe fatada nord-estica (foto 4-5, 7), si
una secundara pe fatada sud-vestica, mai degraba o legatura posibila spre
curtea configurata de cladirile conacului si prin aceasta spre parc, decat
propriu-zis o intrare.

Singura componenta a corpului principal al conacului care permite
o legdtura mai elaboratd cu exteriorul este turnul fatadei nord-estice. La
toate cele trei niveluri ale sale, turnul prezintid deschideri pe toate cele
trei laturi: la parter, cite o deschidere arcuita pe fiecare latura; la primul
si al doilea etaj, cate o deschidere arcuitd pe cele doua planuri laterale si
deschideri arcuite gemene in planul frontal. In ciuda pozitiei proeminente

4 Fara a avea certitudinea ca grupul sud-estic de anexe (trei aripi parter dispuse in U) este
de factura contemporana si nu face parte din ansamblul initial al constructiilor cona-
cului, el este lipsit totusi de orientare stilistica, intentiile sale sunt pur functionale, nu
prezinta dispozitive arhitecturale deosebite de relationare cu exteriorul dincolo de usile
si ferestrele strict necesare, prin urmare nu va face obiectul detalierii in aceasta lucrare.

Z015/4 55



= HISTORICAL GARDENS
= GRADINI ISTORICE

TTﬂM«SSVlVﬂ«?Liﬂ/ NOStTﬂ« = TORTENETI KERTEK

a turnului, care ne-ar indreptéti sa il gdindim asociat cu spatii de tip portic,
loggie, ilustratele de epoca arata ca la momentul respectiv toate golurile
erau prevazute cu tAmplarii care inchideau astfel spatiile turnului (foto
4-5). Caracterul lor special provenea prin urmare din orientarea lor mul-
tipla (deschideri pe trei laturi) si, implicit, prin perspectivele largi asupra
parcului.’ Secventa intrarii in corpul principal al conacului sugereaza in-
tentia credrii unui ax de compozitie local, dar netransmis mai departe in
amenajarea parcului. Astfel, la porticul intrarii se ajunge prin intermediul
unei rampe cu trepte,® iar holul care urmeaza este rezolvat simetric fata de
axul acestora, cu o scara avand o rampa in ax pana la palierul intermediar,
de unde doua rampe se ramificd simetric ducdnd pana la nivelul etajului
(foto 8). In exterior, axul sugerat de portic si trepte se incheie la mica dis-
tantd de cladire, cu un mic bazin circular, ornamental, din piatra (foto 9).

Deschiderile ferestrelor practicate in fatadele volumului general — de
dimenisuni mai mici la nivelul parterului, respectiv de dimensiuni mai
mari la nivelul etajului — au o dispunere tipicd, pe axe verticale, distantate
in planurile fatadelor fie uniform, fie in grupuri de cite doua sau trei axe.

5 Este interesant de observat asemanarea dintre turnul intrarii in corpul principal al co-
nacului Naldczi-Fay din Nalatvad si turnul intrarii in castelul Mikes din Zabala (judetul
Covasna), cu o distan{a de mai bine de 250 km intre cele doua amplasamente. Compara-
tia este valabila si in ceea ce priveste caracterul general al volumelor celor doua cladiri,
dar si al acoperisurilor lor, chiar daca formele nu sunt identice.

6 De remarcat nivelul parterului ridicat la inaltime foarte mare fata de teren, prin inter-
mediul a cel putin 11 trepte (vizibile inca la momentul studiului pe teren), adica la
aproximativ 160-180 cm fatd de teren, transformand de fapt subsolul intr-un demisol.
Aceastd solutie este posibil sa se datoreze apropierii de Raul Mare si existentei unui
nivel mai ridicat al apelor freatice.

right) and houses the main entrance to the
building. Of the three towers of the manor
house’s main building, the tower of the
north-eastern elevation is the tallest, sur-
passing in height the cornice of the manor
house’s general volume with one whole
level. The window axes, at least those of
the north-eastern and north-western eleva-
tions, formerly ended at roof level with the
dormers, as we can notice in the illustra-
tions from the end of the 19" and the begin-
ning of the 20" century.

The main building of the manor house
has two entrances: a main one, housed at
the ground floor of the north-eastern el-
evation’s tower (Photos 4-5 and 7), and a
secondary one on the south-western eleva-
tion, rather a possible connection with the
courtyard configured by the manor house
buildings and, through it, to the park, than
an actual entrance.

The only component of the manor
house’s main building that allows a more
elaborate relationship with the outside is
the tower of the north-eastern elevation.
At all three levels, the tower has open-
ings on all three sides: at the ground floor
an arched opening on each side; at the
first and second floors an arched opening
on the two lateral sides and twin arched
openings in the frontal plane. Despite the

W Foto 7. Intrarea in corpul principal al conacului. Indiltatd fatci de teren, intrarea este precedatd de un portic accesibil printr-o rampd de trepte din piatrci
© Andreea MILEA, 2010

W Foto 8. Holul corpului principal al conacului, cu scara de acces la etaj configuratd simetric © Andreea MILEA, 2010

W Photo 7. The entrance to the manor house’s main building. Raised from the terrain, the entrance is preceded by a portico accessible through a stone stairway
© Andreea MILEA, 2010

M Photo 8. The hallway of the manor house’s main building, with the symmetrical stairs to the upper floor © Andreea MILEA, 2010
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M Foto 9. Bazin ornamental din piatrd, dispus in axul
intrdrii, la micd distantd de cldadire
© Andreea MILEA, 2010

B Photo 9. Small ornamental basin, placed in the
entrance axis, at a small distance from the building
© Andreea MILEA, 2010

tower’s prominent position, which would
allow us to think of it as associated with
portico or loggia type spaces, the period il-
lustrations show that at the time all open-
ings had joineries, thus closing the tower’s
spaces (Photos 4-5). Their special nature
came from their multiple orientation (open-
ings on three sides) and, implicitly, through
the wide perspectives on the park.® The
sequence of entrance to the manor house’s
main building suggests an intention to cre-
ate a local compositional axis, but without
transmitting it further to the park’s layout.
Thus, the entrance portico is reached by a
stairway,® and the hallway that follows is
placed symmetrically along their axis, with
a stairway having a ramp in the same axis to
the intermediate landing, from where two
ramps are symmetrically branched, leading
to the first floor (Photo 8). Outside, the axis
suggested by the portico and stairs ends at
a short distance from the building, with a
small circular ornamental basin made of
stone (Photo 9).

5 It is interesting to note the resemblance be-
tween the entrance tower to the main building
of the Naldczi-Fay Manor House in Nalatvad
and the entrance tower to the Mikes Manor
House in Zabala (Covasna County), with a dis-
tance between the sites of more than 250 km.
The comparison is valid even with regard to
the general volume of the two buildings, but
also to that of their roofs, even if the shapes
are not identical.

6 The ground floor raised to a great distance
from the terrain is to be noted, through at least
11 steps (still visible at the moment of the on-
site study), which is at approximately 160-180
cm from the terrain, transforming in fact the
basement into a semi-basement. This solution
is possibly due to the closeness to Raul Mare
River and to the presence of a higher ground-
water level.
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Vegetatia salbaticita din curtea configuratd de clddirile conacului nu
a permis, la momentul studiului pe sit, observarea detaliata a intrarii de
pe latura sud-vestica a corpului principal al conacului. Putem presupune
doar existenta unor amenajdri oarecare — eventual trepte” — de preluare a
diferentei dintre cota de nivel a parterului cladirii si cea a curtii.

Turnurile de pe colturile sudic si vestic ale corpului principal al co-
nacului prezinta doar ferestre, ca dispozitive de relationare cu exteriorul:
cate un ax pe fiecare dintre laturile care nu sunt in contact cu volumul
general al cladirii. Pentru fiecare dintre aceste axe, girul ferestrelor drept-
unghiulare ale parterului si etajului se incheie, in dreptul zonei mai inalte
a turnului, cu un gol eliptic corespunzind podului sau unei incaperi de-
limitate la nivelul podului.

Dispus in paralel cu volumul corpului principal al conacului, spre
sud-vest, se afld un corp secundar, dezvoltat pe parter si etaj.? Capatul su-
dic al acestui corp este evazat planimetric fata de restul cladirii si marcat
volumetric la nivel de acoperis, avand oarecum aspectul unui turn de ca-
pat, chiar daca inaltimea cornigei sale nu o depaseste pe cea generala. Pe
aproape toata lungimea laturii nord-estice a corpului secundar se observa
urmele unei galerii stdnd in consold la nivelul etajului (foto 16); tot ceea
ce ardmas din ea sunt grinzi deformate iesite in consola si urme ale placii.
Galeria, ca dispozitiv arhitectural intermediar intre interior si exterior, era
orientata spre curtea patrata configuratd de corpurile de cladire ale cona-
cului. Deschideri dispuse regulat sunt prezente pe toate cele patru laturi
ale corpului secundar al conacului.

Corpul anex, dezvoltat pe parter, partial vizibil si intr-una dintre ilustrate-
le de la sfarsitul secolului al XIX-lea si inceputul secolului al XX-lea (foto 5),
uneste turnul sudic al corpului principal al conacului de turnul de capat al
corpului secundar. Corpul anex dispune in prezent de un pridvor de lemn,
desfasurat pe intreaga lungime a laturii sale sud-estice.® Pridvorul asigura ac-
cese in toate cele trei corpuri ale conacului: principal, secundar si anex.

7 A se vedea situatia oarecum asemanatoare a unei legaturi simple cu gradina, printr-o
mica terasd legatd prin cateva trepte cu terenul, in cazul castelului Bethlen din Dragu
(judetul Salaj); in ,, Transsylvania Nostra”, nr. 1/2014, 51-60.

studiului pe sit, nici accesul in acest corp de cladire, nici aprecieri asupra posibilei
existente a unui nivel de subsol.
9 Cel putin invelitoarea pridvorului, din tigla profilatd, constituie un element modificat.

W Foto 10. Piese disparate ale unor sculpturi din piatrd, rdspdndite printre ierburile din parc
© Andreea MILEA, 2010

W Photo 10. Disparate pieces of stone sculptures, scattered through the grass in the park
© Andreea MILEA, 2010
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Amenajarea exterioara”

B Parcul, de factura peisagera, se caracterizeaza printr-un desen sinuos al
aleilor — cele ale caror urme se mai pot distinge in prezent — si dispunerea
deasd a vegetatiei arboricole abundente, creind o masa din care sunt de-
cupate luminiguri. Se poate totusi ca etichetarea amenajarii parcului drept
amenajare peisagera e prea mult spus. Suprafata parcului este una modera-
td (c. 1,5 ha), limitele sale fiind aproape mereu perceptibile, in contradictie
cu una din principalele caracteristici ale parcului peisager englez, si anume
cea de disolutie (vizuald) a limitei dintre parc si peisajul inconjurator.'! Ter-
menul de romantic pare sa fie mai potrivit acestui parc cu trasee sinuoase,
arbori crescuti ca la intimplare, luminiguri, posibil ochiuri de apa ascunse,
urme de sculpturi care, indeosebi in starea de salbaticire actuald a vegetati-
ei, creeaza un cadru pitoresc, indemnéand spre reverie.

Dupa cum am vazut deja, cea de-a doua si cea de-a treia ridicare to-
pograficd militard a zonei,'” desi prezinta arealul parcului, nu prezinta
amenajari in cadrul acestuia. Reprezentarea vegetatiei in aceste harti este
una conventionald, menita sa sugereze destinatia generala a terenului. Pri-
mele indicii de amenajare de care dispunem le aflam in cartarea Regatului
Maghiar.”® In aceasta reprezentare se observa o alee mediana, aproximativ
paralela cu latura nord-vestica a sitului. Pozitia si caracterul rectiliniu al
aleii reprezentate fac discutabilad asocierea ei cu actuala alee principala a
parcului, mai apropiata de latura nord-vestica a sitului si cu un traseu si-
nuos. Un alt element de amenajare prezent in cartarea Regatului Maghiar
este un aparent val de paméant condus de-a lungul laturii nord-vestice a
sitului. Desi in aceasta reprezentare vegetatia este ordonatd de-a lungul
limitelor si aleii parcului, presupunem cé este vorba in continuare doar de
o conventie grafica, scara originala a hartii (1:25.000) nepermitand con-
semnarea fidela.

Ilustratele de la sfargitul secolului al XIX-lea si inceputul secolului al
XX-lea ne ofera de asemenea citeva indicii despre amenajarea parcului.
Prima dintre ele (foto 4) surprinde zona din imediata apropiere a fatadei
nord-estice a corpului principal al conacului, sugerdnd existenta unei su-
prafete prunduite extinse in cadrul careia erau decupate straturi vegetale
circulare sub forma de medalioane decorative. Dupa tipicul vremii, astfel
de straturi erau plantate cu specii decorative de arbusti sau flori, eventu-
al cu exemplare exotice. Corpul de cladire insusi apare inconjurat de un
strat vegetal, posibil plantat cu specii de bordura sau gard viu. Extremi-
tatile imaginii sugereaza prezenta vegetatiei inalte, a arborilor foiosi, la o
oarecare distanta de cladire. Treptele de acces in cladire sunt marginite pe
ambele parti de cate un parapet de asemenea in trepte, care, dupa toate
aparentele, puteau servi drept suport recipientelor de plante decorative.
Cea de-a doua ilustrata (foto 5) surprinde o zond mai ampla a parcului din
dreptul fatadei nord-estice a corpului principal al conacului. De la aceasta
distanta, aleile amenajate dispar din cdmpul de vedere al observatoru-

10 Luand in considerare specificul arhitecturii peisagere si al elementelor cu care ea lu-
creaza, pentru studiul amenajarilor parcurilor istorice consideram ca sunt de interes
urmatoarele aspecte: stilul amenajarii parcului; delimitarea zonelor cu caracter diferit;
principiile compozitionale la care s-a recurs in amenajare; dispunerea traseelor de cir-
mea exemplarelor vegetale si speciile intrebuintate; prezenta constructiilor ornamenta-
le, a obiectelor ornamentale gi a mobilierului de parc.

11 Pentru caracteristicile stilului peisager, dar si pentru cele ale romantismului, a se vedea
Meto J. VROOM, Lexicon on Garden and Landscape Architecture, Basel — Boston — Ber-
lin, Birkhduser — Publishers for Architecture, 2006, 183-187; Ehrenfried KLUCKERT,
European Garden Design, from Classical Antiquity to the Present Day, s.l., Konemann,
Tandem Verlag GmbH, 2005, 392-397; Ana-Felicia ILIESCU, Arhitecturd peisagerd, Bu-
curesti, Ceres, 2003, 53-62.

12 A se vedea fig. 2-3 in partea I a articolului, in , Transsylvania Nostra”, nr. 3/2015, 36-44.

13 A se vedea fig. 4 in partea I a articolului, ibidem.
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M Foto 11. Arborii grupati circular in jurul urmei
adancite a presupusului fost iaz
© Andreea MILEA, 2010

M Photo 11. Circularly grouped trees around the
deepened trace of the supposed former pond
© Andreea MILEA, 2010

The window openings made in the gen-
eral volume’s elevations — smaller at ground
floor level, larger at the upper floor level —
have a typical placement, on vertical axes,
spread in the elevations’ planes either uni-
formly or in groups of two or three axes.

The wild vegetation in the courtyard
configured by the manor house’s buildings
did not allow, at the moment of the on-site
study, for a detailed observation of the en-
trance on the south-western side of the man-
or house’s main building. We can only sup-
pose the existence of some elements — possi-
bly stairs” — to manage the difference in level
between the ground floor and the courtyard.

The towers on the southern and western
corners of the manor house’s main building
have windows only as devices for the rela-
tionship with the exterior: an axis on each
of the sides that are not in direct contact
with the general volume of the building. For
each of these axes, the rows of rectangular
ground and first floor windows end next to
the higher area of the tower with an ellipti-
cal opening corresponding to the attic or to
aroom delimited at the attic level.

Parallel with the volume of the manor
house’s main building, to the south-west, is
a secondary building, unfolding on ground
floor and upper floor.® The southern end of
this wing is widened, compared to the rest of
the building, and is marked in the roof lev-

7 See the somewhat similar situation of a simple
connection to the garden, through a small ter-
race connected by several steps to the terrain
in the case of the Bethlen Manor House in
Dragu (Salaj County); in Transsylvania Nostra
1 (2014): 51-60.

8 The wild vegetation around the manor house’s
secondary building did not allow, at the mo-
ment of the on-site study, either access to the
building, or suppositions on the possible exis-
tence of a basement level.



el’s volume, having somewhat the aspect of
a tower, although its cornice height does not
surpass the general one. On almost the entire
length of the secondary building’s north-east-
ern side, the traces of a gallery overhanging at
the upper floor level can be observed (Photo
16); all that is left from it are deformed canti-
lever beams and traces of the slab. The gallery,
as intermediary architectural device between
interior and exterior, was oriented towards
the square courtyard configured by the manor
house’s buildings. Regularly placed openings
are present on all four sides of the manor
house’s secondary building.

The annex building, with a ground
floor, partially visible in one of the illustra-
tions from the end of the 19" and the begin-
ning of the 20" century (Photo 5), connects
the southern tower of the manor house’s
main building with the end tower of the
secondary building. The annex currently
has a wooden porch on the entire length of
its south-eastern side.® The porch ensures
the access to all three buildings of the man-
or house: main, secondary, and annex.

Landscape design®

B The park, in landscaped style, is char-
acterised by a winding path of its alleys —
those whose traces can still be perceived at

9 At least the roofing of the porch made of pro-
filed tiles constitutes a modified element.

10 Taking into account the specifics of landscape
architecture and of the elements with which
it works, for the study of historical park land-
scaping we consider the following aspects to
be of interest: the style of the park’s landscap-
ing; the delimitation of the areas with differ-
ent characters; the compositional principles
of the design; the placement of circulation
routes, their hierarchy, and the treatment of
the stepping surfaces; the placement of the
vegetation, the height of specimens and spe-
cies used; the presence of ornamental build-
ings, objects and of outdoor furniture.
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lui, terenul primeste ugoare valuriri, dobadndind un caracter mai natural
sustinut gi de imaginea stratului uniform de ierburi si plante marunte de
cAmp. De pe aceasta baza, vegetatia inalta se desprinde izolat sau in mici
pélcuri (precum grupul vizibil al celor trei plopi), accentuand caracterul
de exponat al acestora.

In prezent, parcul prezinta trei zone cu caracter diferit. Elementul se-
parator cel mai evident este traseul de circulatie (actualda poteca), pre-
supus principal (foto 13), care porneste din extremitatea estica a laturii
nord-vestice si strabate parcul pe intreaga sa lungime, cotind larg pentru
a ajunge in dreptul intrarii in conac, si trecdnd apoi prin poarta vegetala
spre zona anexelor, presupusa a accesului secundar.** Zona de parc des-
fagurata la nord, nord-vest de acest traseu (pdna la drumul care margi-
negte latura nord-vestica a sitului) este aglomerata (foto 12) — probabil si
in urma salbaticirii vegetatiei — cu arbori si arbusti, e dificil de strabatut
(trasee labirintice complicat de precizat daca sugerate doar de vegetatie,
create spontan sau preexistente), dar are si mici locuri secrete, a caror
intentie de amenajare este mai clard, cum este urma adancita in teren a
unui posibil fost iaz, delimitat circular de trunchiurile arborilor (foto 11).
Zona de parc desfagurata la sud, sud-est de traseul principal de circulatie
este totodata zona cea mai ampla a parcului, mai rarefiata decét prima, cu
arbori foiosi dispusi rasfirat dar relativ uniform si cu luminiguri decupate
din masa constituitd de acestia (foto 14). Cea de-a treia zona a parcului
este cea sudicd, presupusa a accesului secundar, in prezent, cu exceptia
ierburilor marunte, aproape eliberata de vegetatie.

Compozitia generald, dominata de trasee sinuoase de circulatie si de
dispuneri libere ale vegetatiei, este punctata pe alocuri de mici accente
formale: de la curtea patrata configurata de corpurile de cladire ale cona-
cului (foto 15), la presupusul fost iaz circular cu inelul sau regulat de ar-
bori, la decupajul relativ clar al luminigurilor, la micul bazin ornamental
din piatrd agezat fata in fata cu intrarea in corpul principal al conacului, si
pana la poarta vegetala formata de cei doi arbori masivi la trecerea dinspre
zona utilitara, sudica, a parcului, spre zona agrementala, nordica.

Cu exceptia traseului principal care strdbate parcul, deja discutat, a
carui urma este clar lizibila si pe sol dar si prin felul in care este marginit

14 A se vedea Amenajarile de acces in partea I a articolului, ibidem.

M Foto 12. Vedere dinspre nord a conacului, incadrat de vegetatia inaltd a parcului © Andreea MILEA, 2010
M Photo 12. View from the north of the manor house framed by the park’s tall vegetation
© Andreea MILEA, 2010
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present — and the thick placement of veg-
etation, creating a mass in which glades
can be distinguished. It may be, however,
too much to label the design of the park
as landscaped. The surface of the park is
moderate (approx. 1.5 ha), its limits being
almost always perceivable, in contradiction
with one of the main characteristics of the
English landscaped park, namely that of the
(visual) dissolution of the limit between the
park and the surrounding landscape.!* The
term Romantic seems to be more suited to
this park with winding routes, trees grown
seemingly at random, glades, possible hid-
den pools of water, traces of sculptures that,
especially in the current wilderness of the
vegetation, create a picturesque setting,
urging for reverie.

As we have already seen, the Second
and Third Military Surveys of the area,? al-
though they present the area of the park, do
not show any design elements within it. The
representation of vegetation on these maps
is a conventional one, meant to suggest the
general designation of the land. The first
hints of landscaping which are available to
us are found in the mapping of the Hungar-
ian Kingdom.® In this representation a me-
dian alley can be observed, approximately
parallel with the north-western side of the
park. The position and rectilinear character
of the represented path question its associa-
tion with the current main alley of the park,
which is closer to the north-western side
and has a more winding course. Another
landscaping element in the mapping of the
Hungarian Kingdom is an apparent earthen

M Foto 13. Vedere de-a lungul traseului principal de circulatie prin parc; aici inspre presupusul acces
principal pe sit © Andreea MILEA, 2010

M Photo 13. View along the main circulation route of the park; here, towards the supposed main
entrance to the site © Andreea MILEA, 2010

de vegetatie, despre nici o altd poteca existentd acum pe sit nu putem afir- bank along the north-western side of the
. . < . . . s s . site. Although in this drawing the vegeta-
ma cu certitudine cd ar fi facut parte din amenajarea initiala a parcului. SR , .

. R ~ S R tion is lined along the park’s boundaries
Prunduirea vizibild in ilustrata de epoca amintitd nu mai exista, iar aleea and alley, we assume that it is still only a
principala e ndpadita de vegetatie. graphical convention, the original scale of

Vegetatia inalta — arbori foiosi — predomina, iar dupa inaltime si aspect, the map (1:25,000) not allowing for an ac-
acegtia au varste foarte diferite, de la arbori masivi care ar fi putut face curate record.

§ . . LT p The postcards from the end of the 19%
parte din amenajarea initiald pana la exemplare recente. and the beginning of the 20" century also

offer some clues on the park’s landscape
design. The first one (Photo 4) shows the
area next to the north-eastern elevation of
the manor house’s main building, suggest-
ing the existence of a large gravelled surface
in which round vegetation beds were cre-
ated in the shape of decorative medallions.
Following the fashion of the time, such
beds were planted with decorative species
of shrubs and flowers, maybe with exotic
specimens. The building itself appears
surrounded by a vegetation bed, possibly
planted with curb plants or hedge. The
extremities of the image suggest the pres-
ence of tall vegetation, of deciduous trees,

11 For the characteristics of the landscaped
style, but also those of the Romantic style,
see Meto J. VROOM, Lexicon on Garden and
Landscape Architecture (Basel — Boston — Ber-
lin: Birkh&user — Publishers for Architecture,
2006), 183-187; Ehrenfried KLUCKERT, Euro-
pean Garden Design, from Classical Antiquity
to the Present Day (s.l.: Kénemann, Tandem
Verlag GmbH, 2005), 392-397; Ana-Felicia
ILIESCU, Arhitectura peisagerd (Bucuresti:
Ceres, 2003), 53-62.

W Foto 14. Luminis decupat din masa arborilor © Andreea MILEA, 2010 12 See Figures 2-3 in part I of the article, in Trans-

W Photo 14. Glade delineated from the tree mass © Andreea MILEA, 2010 L
13 See Figure 4 in part I of the article, ibidem.
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M Foto 15. Curtea pdtratd configuratd de corpurile de clddire ale conacului © Andreea MILEA, 2010
M Photo 15. The square courtyard configured by the buildings of the manor house © Andreea MILEA, 2010

at a certain distance from the building. The
entrance stairs are lined on both sides by
a parapet, also stepped, which, by all ap-
pearances, may have served as support for
decorative flower pots. The second post-
card (Photo 5) shows a larger area of the
park next to the north-eastern elevation of
the manor house’s main building. From this
distance, the landscaped walkways disap-
pear from the observer’s field of view; the
terrain has slight waves, obtaining a more
natural character, supported also by the
image of the uniform layer of grasses and
small field plants. From this basis, the tall
vegetation emerges isolated or in small
clumps (as the visible group of the three
poplars), emphasising their exhibit nature.

Currently, the park has three areas with
different characters. The most obvious
separating element is the supposed main
circulation route (the current path) (Photo
13), which starts from the eastern end of
the north-eastern side and crosses the park
on its entire length, taking a wide turn to
reach the entrance to the manor house,
crossing then through the vegetation gate
to the outbuildings area, supposedly the
secondary access.'* The area of the park to
the north, north-west of this route (to the
road that limits the north-western side of
the site) is crowded (Photo 12) — probably
also as a consequence of the vegetation go-
ing wild — with trees and shrubs, it is dif-
ficult to cross (labyrinthine paths, hard
to say if only suggested by the vegetation,
spontaneously created or pre-existing),
but it also has small secret places, with a
more clear design intention, such as the
deepened trace of a possible former pond,
circularly delineated by tree trunks (Photo
11). The area south, south-east from the
main circulation route is also the largest
area of the park, more rarefied than the first
one, with deciduous trees scattered but
relatively uniformly placed and with glades
cleared from the mass formed by the trees
(Photo 14). The third area of the park is the
southern one, supposedly of the secondary
entrance, currently almost bared of vegeta-
tion, except for small grasses.

The general composition, dominated
by winding circulation routes and free

14 See Access elements in part I of the article,
ibidem.

Mobilierul de parc lipseste cu desavarsire, dar resturi ale unor sculp-
turi din piatra — plauzibil dintre cele amintite ca provenind de la Sarmi-
zegetusa de catre Octavian FLOCA si Victor SUIAGA® - sunt inca ras-
pandite printre ierburi (foto 10). Parapetele treptelor de acces au disparut,
népadite si dislocate fiind de vegetatia abundenta.

Concluzie

B Ansamblul conacului Nalaczi-Fay din Nalatvad, cu cladirile aflate in
stare avansatd de degradare si cu amenajarile parcului alterate prin nein-
tretinere gi salbaticire, pastreaza totusgi in mare masura o atmosfera pito-
reascd, romanticd, despre care suntem indreptatiti sd credem cad ar fi ca-
racterizat gi amenajarile initiale. Principiile compozitionale de inspiratie
peisagera sunt inca lizibile in liniile lor mari — zonele mari ale parcului,
traseul principal de circulatie, caracterul vegetatiei —, iar pastrarea catorva
detalii din amenajare — urma presupusului fost iaz, micul bazin ornamen-
tal, poarta vegetala — vine in sprijinul intregirii unui tablou care pare sa fi
fost gandit gi in micile sale amadnunte.
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plantings, is marked at places by small
formal accents: from the square courtyard
configured by the manor house buildings
(Photo 15), to the supposed former circu-
lar pond with its regular ring of trees, to
the relatively clearly delineated glades, to
the small ornamental stone basin in front
of the entrance to the manor house’s main
building, and to the small vegetation gate
formed by the two massive trees at the
crossing between the southern, utilitarian
area of the park and the northern, leisure
area.

Excepting the already discussed main
route crossing the park, the trace of which
is clearly intelligible both on the ground
but also by the way in which it is lined by
vegetation, we cannot say with certainty
that any of the paths existing today were
part of the park’s initial landscaping. The
gravelling visible in the mentioned period
postcard no longer exists and the main al-
ley is overgrown with vegetation.

The tall vegetation — of deciduous trees
— predominates, and based on their height
and aspect they have very different ages,
from massive trees that could have been
part of the initial landscaping to recent
specimens.

The outdoor furniture is completely
missing, but traces of stone sculptures —
plausibly from among those mentioned
by Octavian FLOCA and Victor SUIAGA
as coming from Sarmizegetusa!® — are still
scattered through the grass (Photo 10). The
entrance stairway parapets have disap-
peared, as they were overgrown and dis-
lodged by the vegetation.

Conclusion

B The Naldczi-Fdy Manor House Ensem-
ble in Nalatvad, with the buildings in an
advanced state of degradation and with
the landscaping elements altered through
lack of maintenance and free growth, still
preserves to a large extent a picturesque,
romantic atmosphere of which we are en-
titled to believe that it had characterised
the initial design. The compositional prin-
ciples of landscaped inspiration are still
overall readable — the great areas of the
park, the main route, the characteristics
of the vegetation —, and the preservation of
several landscaping details — the trace of
the supposed former pond, the small orna-
mental basin, the vegetation gate — come to
support the completion of a painting that
seems to have been thought out in its small
details.

15 Octavian FLOCA and Victor SUIAGA, Ghi-
dul judetului Hunedoara, cu 112 ilustratiuni
(Deva: Tipografia Judeteand, 1936), 305.



