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RENOVATION, REHABILITATION OF CHURCH TOWERS

|. Preliminaries and a short summary of the resear ch task:

In the second half of the past century on majot pérthe churches in
Hungary absolutely no renovation work was donetdughich the technical
state of many churches deteriorated. Fast agingeoftructures of church
towers is especially obvious. After World War linse parts of the structures
of the damaged churches were renovated unprofedisiotduring which
valuable details perished and at some places éeeshiape of the wind-cap
of the church tower was harshly changed. The remmvaof church
buildings cannot be put off for long the renovatwinthe churches of the
strengthening Hungarian religions can be expectegreéat numbers in the
near future. Even within the frame of the above téstoring of church
towers belongs to the most compelling tasks.

In the course of the planning of the renovationidess the building
structural, static and wood-protection requiremettise regulations of
preserving of monuments must almost always be adhéo. But the
renovation of church towers is a very special afe@onument-renovations
which cannot be always solved with the researchphaaning methods and
building procedures experienced in the preservaifanonuments. The first
task of the conservation of the tower is the retiomaof the wind-cap.
Professional literature on the special questionthefrenovation of church
towers is not available. Planning and carrying thiet renovation of church
towers according to the expectations of the sthtbesart preservation of
monuments and at the same time at the technical té\today can only be
done by knowing the history of styles of tower witeps, the cap-forms and
the morphological relationships of composite cgpes and their structural
attachments. Moreover it is indispensable to expltdne relationships
between the structural formation of steepe tygdes|dad-bearing structures
and additional structures, the elaboration of thpecgl methods of
monument-renovation of church tower wind-caps anduit its practice to
the building technology of renovation and implenagion.

The thesis shall survey the architectural histbricannections of the

formation and the development of church towers amgd-caps with a

special highlight on Hungarian characteristicssHall define the principles
of typological classification of national helm rotfpes and shall make a
classification. Besides outlining steepe structutreball survey the dynamic
relationships of the formation of helm roofs of wlostructure and shall
analyze the formal, structural and functional rels of these structures.



The thesis shall elaborate on the methods of preggrreconstructing and
rehabilitating the church steepes built of woodrimggstructures - according
to the regulations and practice of the Hungariasg@rvation of monuments.
Finally it shall present their practical importartbeough realized examples
and shall make the most important conclusions whatdo prove the

importance of the above points.

By the formal and structural-operational analydithe introduced examples
on the basis of the classification of steepes gy libacing the structural
categories: cupola and cap roofs, traditional stafctures, rhomboid roofs,
angled strutted helm roofs, multi-storey helm rownith braced skeleton-
structure by the storeys, central towers and ridgests give the definition
and interpretation of church tower structures.

The basic aim of the thesis is to contribute to therease of the
effectiveness of building diagnostics and planrangvities (from surveying
through approval as far as preparing working drggjnn connection with
the renovation of church helm roofs made of wood &m increase the
successfulness based on scientific knowledge anboa®, and to broaden
the theoretical bases of the construction workbefrenovation.

In the course of the survey a morphological analygs done based on my
own on-site survey and photographical documentadioeh a later drawing
illustration on the topic of the typology of churblelm roofs in Hungary.
Classification was done by utilizing 61 picturesmy own survey and a
further 13 from referred literature. Out of the &jual helm roof structures
of the ones introduced for the definition of sturet categories 11 are my
own survey plans prepared for church helm roof vations during my
expert work. The closing chapter introduces thedes of case-studies of 14
church helm roof rehabilitations and the conclusia@rawn from them
justify the usability of the results of the exantioas and methods.

1. The methods of the examinations:

The survey was conducted by the examination of Hueopean and
Hungarian history of the formation and developmainthurch towers, the
revelation of specific facts, the collection, orgation and evaluating
analysis of the national and international sciemtiand professional
literature. Comparative morphological analysis ime tcourse of the
typological classification of Hungarian church helmofs. Structure-
operation analysis, functional survey of the buigdand support structures,



complexity examination, relation analysis of sturat elements and their
relationships in respect of the structures of therch helm roofs. The
analysis of the terminology of reconstruction ahd transposition of the
known recommendations onto the renovation and stoaction of church

helm roofs - as a special case of monument reraatiThe analysis of
case-studies (the major part of which has beeniseggl taking into

consideration utilization.

[11. Theses:

Thesis No. 1: The formation and development of chwowers in the course
of the change of its function

The tower of a church is a symbol first of all.the course of its formation
and development structural or functional points miad play such important
role but it is rather the result of the expresdbmysticism and materialistic
representation as a formal means.

The tower as a separated matter from the buildirigeochurch first appears
in the 8" century above the antechamber (narthex) of basililt in Syria.
In Europe during the Carolingian-age the towet fgpears on the entrance
structures of the western elevation of the churcbasthe Westwerk, as a
separate element of matter formation. By the declof the multi-
functionality of the Westwerk in the Roman age tbeers gain a defined
function their purpose become independent, themé#&bion specialized. The
tower-types are differentiated: the western towibg tribune tower, the
central tower, the staircase tower, the entraneern@nd the steeple. In the
Gothic art towers become an independent part ottiuech their aim is to
increase verticality which is achieved by incregsihe absolute height of
the tower and the structural and plastic propomigrof the mass of the
tower. During the Renaissance art the rules of tcocisng the composite
steepe form are defined and by the French-Swissstegpe its classical
proportions are formed. In case of Baroque chur¢hesformation of the
cap of the tower is subordinated to the formatibthe elevation. Composite
imperial domes and padded Baroque caps becomeetkerdnant part of
the elevation of the churches due primarily tortlbelievably rich formal
variety. From the 19 century church towers practically do not have any
liturgical role. Their function - with the exceptioof the steeples - ceases,
the tower becomes an inseparable symbol from thechh



Thesis No. 2: Typology of church tower caps

Thesis No. 2.a : Historical architectural analydithe forms of church to-
wer caps

The development of the forms of tower caps - framvery simple forms to
the multiple compound forms - is a more and momependent process
from style ages. Simple breach roofs, steepes amical roofs of the
Roman and Gothic can definitely be attached tostige. The Renaissance
besides the cupola and cap roofs often uses atttefudtlevelops the steepe
roofs of the Gothic (e.g. the four-pinnacle pingedh steepes in
Transylvania). The Baroque besides the paddedwapsonly changes the
proportions of the French-Swiss roofs formed in Renaissance and also
makes the domes of the compound imperial domes plastic and places
volute scrolls on the lanterns. On the towers afctessical churches besides
the steepes, cupola and cap roofs - just in Hungadyalmost surely as the
effect of the abolishment of the prohibition of ®mbuilding (1786) - more
and more often multiple-compound imperial domesFognch-Swiss cap
roofs are built.

Thesis No. 2.b: Formal-structural development ystd church tower caps
The development of the forms of church towers wa$indd by the
constructional component, constructional technolagg building physical
characteristics of the available shell-materialse $addle roof, broach roof,
steepe or conical form and steepness of the rdatsecsimple caps limited
by planes of the medieval (Roman and Gothic) towes formed by tile,
slate and shingle roofing. The roofing of the Resance cupola and cap
roofs, even the French-Swiss caps became possibikebdevelopment of
coppersmith craft and the improvement of manufawgusheet tin. Zink
sheets appearing in the beginning of the 1800slutenized tinning and
made the formation of quite complex, three-dimemsi@urves possible. For
the formation of load-bearing structures adjustmg¢he form several known
roofing and steepe constructions were applicable.
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Thesis No. 3: Structural terminology of the wingsaf church towers

The tower of a church - which is a symbol primarilig constructed on the
basis of formal aspects. The load-bearing structine timberwork of the
roof, the load-bearing framework supporting theegivorm and its different
versions of the wind-cap are usually definitelyniespecific but are never
the result of a certain structure-development. Theacing is defined by
their sizes, proportions and forms that is whyrtl&gssification is beneficial
to be made on basis of the method of bracing -hasmost essential
characteristic of the structure.

Thesis No. 3.a: The cupola and cap roofs whiclrigid and not too steep
by themselves are erected by arch templates supp@adch other. From the
point of view of their formation they are simpleofostructures not even
tower roof structures.

Thesis No. 3.b: Traditional roof structures are thef structures of the
saddle roofs, broach roofs and steepes with relgtiow steepness of the
church towers. Purlins are supporting the raftingleout the middle which
iIs supported by king posts. Neither tower caps thee traditional roof

structures.

Thesis No. 3.c: Rhomboid roofs are special formghef traditional roof

structures (still not tower roofs). They are suowdred roof structures
which lean on the four corners of the tower andtlmn points of the four

verge-boardings. Due to the formation pointingssdhd triangular shaped
verge-boardings of the four sides are erected &ydbf structure.

Thesis No. 3.d: Angled strutted helm roofs are stebp and high tower cap
structures where the central post of the roof,kihg post, is supported by
angled struts. The height of the helm roof is leditby the rigidness
depending on the support of the king post.

Thesis No. 3.e: The central body constructed by fweight skeleton posts
of the multi-storey helm roofs with braced skelestructure by the storeys
are braced by a lower and an upper main beam ordks horizontal plane
or a beam grid or sometimes even an interior supgopcross. The skeleton-
structure in its own plane is most often bracedlimgonal braces or angled
bars sometimes by filling beams built in horizolytal



Thesis No. 3.f: Tower structures of engineeringrabir are quite grandiose
in size these tower roofs can even be higher tiftamZormed by a rigid
beam-structure in their own plane that is bracedobgm-grids or beam
crosses built-in every 3-5 meters in the horizoptahe. Their junctions are
most often made by dimensioned engineering timtiatg.

Thesis No. 3.g: Central towers and ridge turretsfa separate group due
to their connection to the building of the churchtathe roof of the church.

Central towers lean on the crossing of the navetheadisle, on the centre
while ridge turrets are small towers situated anrttige.
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Thesis No. 4: The constructional components, thterashell (the roofing)
and the load-bearing framework (the timber framdwof the wind-cap)
form an organic unit. Their obsolescence, defect @amage are a mutual
chain of processes generating each other.

Thesis No. 4.a: The most critical parts of the stestructure

The thin structural elements, the boars of thel slvel the supporting arch
templates which do not suite bearing forces in calsgutrefaction or
damage by insects even by small degree (many tewes by 1 cm).
Structural elements directly being in connectionthwthe brick tower that
can only very slowly or cannot dry out at all daethe soaking-in of the
eaves or to the connection with the soaked wallfeisgserous putrefaction
often spreading to the whole cross-section. Timbiats of roof structures
made of timber framework. Infiltrating rainwater ¢sllecting in the pin-
holes, skew notches but even in the covered pérteeohalving and the
coggings and the joint starts to be destroyed fitmarinside.

Thesis No. 4. b: The damage of the wind-cap

The steepe structure is soaking-in due to the danwdghe shell— the
soaked timber is attacked by fungus and inseetsstructural elements
having higher moisture content than at air-dry estatiffer permanent
deformation in a greater degree than it is allowedue to the change in the
form the shell will close even less and as a camsece the degree of
soaking-in will be even higher as the effect of the biological pests the
remaining undamaged cross-section is reduced onpémmanently wet
structural elements and the rigidity of the timhko decreases the steepe
structure starts to decay very quickly.

Thesis No. 5: Suggested solutions for the renonatiochurch tower wind-
caps of monuments - illustrated by accomplishedangtes.

Thesis No. 5.a: The conservation of the wind-cagh the steepe by smaller
repairs of the shell, the supplement of the damawedefective elements
and the terminating-preventing timber-protectiontled still undamaged or
slightly damaged timber of the steepe structure.

Thesis No. 5.b: The conservation of the timber frevork of the wind-cap
in good condition and the tower by the repair & #hell and perhaps by its
change to equivalent of the original material aoraration.

Thesis No. 5.c: The complete change of the towddlfective shell and the
seriously damaged steepe structure by an exactagao which is identical



to the original and is based on the monument-suofethe still existing
structures.

Thesis No. 5.d: Reconstruction of demolished, dgstt tower caps
according to plans prepared on the basis of authéiecuments that are
justified to be identical in form and in structueethe original formation.

V. Utilization possibilities of the results of the thesis:

The completed work is to serve the utilization lué theoretical knowledge
in practice and the stress on the importance oftlikeretical conclusions
drawn from practical experiences. The main aim lué thesis is the
utilization of the received results and the vedfion of them by their
usefulness proved in practice.

To experts working in the area of the renovatioshafrch towers

the analysis of formal-structural development ofnbarian church
towers and their different characteristics fromsin@f Europe could
invoke aid in their architectural historical resgam the course of the
renovation of tower caps;

the typological classification of Hungarian chutolwer caps could be
one of the basic data of monument exploration;

the large number of constructions presented infdh@al-structural
classification of the tower-cap structures completgith detail-
solutions could help the renovation of church t@nerthe course of
the survey of its skeleton structure, static inipacand diagnostics.
But at the same time it can give example to the pleta
reconstruction of demolished, destroyed tower cays the structural
planning of the caps of new church buildings;

presented case-studies and experiences learntlienmcould help to
understand the historical message of these stascaurd through this
could aid their authentic preservation and cousw dlelp to save and
to carry on the belief that was symbolically consitadelivered by
church towers through the centuries.
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Tibor Bako: expert opinion on the renovation of tbeer structure of the
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Tibor Bako, Jeé Erb, Andras Kis Bogdan, Attila Solymos: the
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Tibor Bako, Attila Széll: the renovation of the temand roof structure of
the Roman Catholic church at Mindszentgodisa

Tibor Bako, Arpad Orosz: the renovation of the towed the elevation
of the Xavér Greek Catholic church at Pécs

Tibor Baké: expert opinion on the renovation of tteever and roof
structure of the Calvinist church at Pécsvarad

Tibor Bako, Gabor Freivogel, Dr. Andras Mesko: teaovation of the
Calvinist church at Turony

Tibor Bako, Ildikd Mersits: the renovation of theof structure of the
evangelical church at Zsibrik

Tibor Baké: the renovation of the roof and the tardd ceiling of St.
Stephan chapel at Mecseknadasd

Tibor Bakd, Tibor Egyed: the renovation of the rabfucture and the
elevation of the Calvinist church at Sagvar

Tibor Bakd: expert opinion on the renovation of thef structure of the
Roman Catholic church at Szentbalazs

Tibor Bakd: expert opinion on the renovation of tbeer of the Roman
Catholic church at Bonyhadvarasd

Tibor Bakd: expert opinion on the renovation of thef structure of the
Calvinist church at Nagypall

Tibor Bako, L&szl6 Foldes: the renovation of thefrstructure of the
evangelical church at Bataapat

Tibor Bakd: expert opinion on the renovation of tbef structure of the
Calvinist church at Nagydobsza






