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CRAFT HISTORICAL, SHAPE AND CONSTRUCTIONAL
COMPONENT STUDY EXAMINATION OF TIMBERRED WOODEN
ROOFS IN ACCORDANCE WITH THE EXAMPLES OF
“BURCSELLA” ROOF STRUCTURES OF G&R

1. Scientific problems, appointed tasks, methodsafminations

The so-called “burcsella”, baroque and baroque-tikafs of Gyr arethe
structure and operation versiomd the groups limited in time and space of
themedieval and modern roof structures of Middle-E@dfhe concepts of
Gysr and timberred wood roofsan be connected viaurcsella roof
structures Both the determination of their place in time andhe historic
structure development and the analysis of theiallddstoric and town
picture forming function, and building motivatiorrea meaningful and
worthy tasks. The purpose of the chief-researchkamiis to introduce,
discover, analyse the possibilities and proces$esawving, preservation,
competent utilization of the historic roof struaarand to add to the
scientific grounding of the activities.

The analyses of shapes and structural operationsabexamples lead to a
more exact, degraded definition, explanation of #ieicture-categories
medieval, medieval-like, gothic, gothic-like, modebaroque, baroque-like,
eclectic, eclectic-like historic roofs, roof structs, roofing, roof frames
introduced earlier by others. The rangemiked and interim structuresften
mentioned in the trade but not yet defined by gifienaccuracy need to
explain exactly, and their important groups alsechdo define. The
examination of interim structure groups can provig@ortant lessons also
aboutsome structure development proces$¥ghin the sets of roof-types
managed uniformly until today (medieval roofs, modeoofings, etc.) it is
possible to find and discovadditional structure versions, and development
trends which can be clearly separated

Considering the historic roofs as uniform room atg supporting and
constructional structures several relations cettifyt therational roof and
structure formingbased on traditions have developed, changed aoldesl/
in their relationship influencing mutually each ethlt is concluded from
the functional examinations @&upporting structuresghat theirroles have
been changed or modifiéd time.

The elements having been almost equal the beginning have been
classified or counted in a hierarchical ordegradually formed. The

empirical constructing and the genial anticipatitlase been displaced by
the more and more awared structure forming andnlieof realization of
the more and more followable load cycles, respebtivExaminations
should also be extended to the element relatiodstlzetraditional timber
joints. Systematization and analysekreal solutions and their comparison
with the experiments of literature can be the toofsthe theoretical
structure reconstruction.

Roofs and high-pitched roofs are also built todaycomparison with the
old ones our technical tools can be used for mueterfree space and mass
forming. However, do we consider the possibilittdssaving, preserving,
renewal, introduction and utilizatiorof historic buildings andhistoric
roofs? If we did not do so, we would kill the spirit thfe place we are living
in, and we could be at home nowhere and neverignwtbrid. The task is
duty. Theauthentic realizatiortan be hoped from a scientific grounding.

The historic structures behave similarly to livingrganisms: their
sustentation, reclamation, resuscitation of imniesitcan be done by
complex therapeutical interferenaeveloped in accordance with curious
diagnoses and pathological examinatiaardd analyses. The exact diagnosis
requires narrowly detailed information of the bodly structure, and the
exact determination of their components. The pregosuilding and
structure diagnostical professional system applfed the historic roof
structures made of woods suitable for completing the task soon and
covering to several structures or structure grodpsiain part of the task is
the uniform terminology which can beapplied also for historic roof
structures

Besides the rough and fact-like approach, andebblé and peecable body:
the examination of the structure suffering from luhéiog process, another
task of authenticity is to understand and trangh@tmessages of the past
and preterite composers, constructers, builders] @notectors The real
features of history can be discovered after thetesecognition of history
and local history. Also in case of @y the today town picture of the centre
have been developed for a long historic periodtUr@tely, one of the most
characteristic and determinant part of this towctipe is still thehistoric
roof scenery

Most of the historic roofs of Gy are baroque or baroque-like. Burcsella
roofs have been erected above buildings of variplaes, ages and styles.
The structure was well fitted to walls with diffeteand variable clearances.



The stress of the roofs of the crowded centre gutide and straigh streets
jammed in the walls of the fortress according ® dpects of protection but
also preserving the medieval winding alleys produttee really specific
feature of Gyr. The former Main Square is in the gravity centfette
triangle of the introduced buildings of @y Saving, renewal and utilization
of the burcsella, baroque-like roof structures lbaran example artovide

other and other lessonslso as the analyses, systematization and

classification of several other cases from theistlititerature. Considering

the lessons someroposals have been produced, which can help the

appreciative and authentic preservation of morefsao the future.

During my research sevenaal structure examplesf the timberred historic
roofs referred and studied loyvn field information gatheringor found and

referred in literaturehave been analysed. Six burcsella roof sections of
three buildings in G§r typical for the studied stock have been examined

using field data collection. The number of sele@ad introduced structures
is twenty-oneusing the figures of the referred sources — ewdignfor the
illustration of the individual structure-types. the figures selected and
made by me the examples are systematically protessd there are
nineteenmedievial or medievial-like roofgyelve baroque or baroque-like
roofs, andhine mixed-type or interim roofs. The results of exaations can
be utilized, which is certified by the lessons ate-studies dfivelve roof
rehabilitation of the final chapter.

Methods of examinationsComparative analysi®f shape-studyin the
examination of structure operation and developmeBtilding and
supporting structurglnction discoveries and complexity-examinatiofith
regard to structural elements, element-groups dathemt-relationships.
Analysis of thedevelopment and physiognomy of the town picturehe
historical phases of the roof scenery of the cenfti@ysr. Development of a
uniform structure-terminological proposébr the academic documentation
and expansion of the value-keeping tools of histdrroofs. Analyses of
case-studiesn the possibilities of usabilities.

1. Theses

Thesis 1(basic structure groups of historic roofs made obd)

The historic roof structures have been developed during an evolutiopal
development independent on the former, ancientlteeto satisfy the
variable architectural demands. All the three basiclutional levels can b
originated from simple principles and individualrusture forming
intuitions. Thegothic roof$* consist of closed triangular, stiffened joined
rafters (principle rafters and common rafters) bnjitudinal plane frames
being always vertical. The stable, load beariniff-istspace, permanently
true-to-shape roof structure was realized by bogdithe plane unit$
together. Inbaroque roofs™ the roof frame formed by space rigidl
building the tilted longitudinal frames and thengiple rafters operating as
cross together. Ireclectic roof$*** the posts loading the joists beg
coupled rafters (later spars) and suspend joistsif truss constructions.
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* European medieval and modern historic roofs
** gothic, gothic-like, medieval, and medieval-like
*kk baroque, baroque-like and burcsella

hokk eclectic and eclectic-like

Thesis 1.a(definition of joined rafters)

The elements (forming a closed triangle with thist)oof joined rafters -

called by me- of gothic roofs are present in all rafters, Horafters are

balanced theirselves but the principle rafter ifest The joined rafters are
primary load bearing elements. (Their tasks: chesiring, stiffening and
balancing of rafters)

Thesis 1.b(definition of coupled rafters)

The baroque collar-beam roofs ar@led as coupled rafterbecause joists
are only connected by the legs of the principleteraf (supported by
pentagonal pole plates). Balancing of common rsifitethe common task of
tilted plane frames and header and tail joists. Thapled rafters are
secondary load bearing elements. (Their taskst ¢rering, stiffening of
rafters)



Thesis 1.qdefinition of spars)

The truss constructions of eclectic roofs formednir posts bear also
coupled rafters being on purlins, which are alscoedary load bearing
elements in this case. The separaipdrs — called by me are directly

supported by purlins. Spars are tertiary load bgaglements. (Their tasks:
crust bearing)

Thesis 2 (space rigid, truss bearing supporting frame; digim of roof
frame)

The spatial support constructional frame of baromads being self-stiff are
called adaroque roof frames, baroque-like or burcsella risaines
(I have not met with any individual names, yet)

Thesis 3(principle post with braced angle frame)

The baroque principle post is lbraced angle frameconsidering its
development. The trapezoid closed rod-chain standim the longer sidg
consisting of hinge rods have been developed atingt the plane frame)
into the level of the roof (to provide place foetarches). Its new element|is
the simply-supported, eccentrically loaded, horiabhammer braceThis
rod-chain is only stable for vertical and symmetritoads, so the upps
angles should be stiffened kyees
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Thesis 4(cross stiffening effects of longitudinal frames)

The baroque longitudinal frames also stiffen inssrdirection because they
are not parallel but battered. Trusses of commétersaare discharged by
principle rafters. The secondary rafters withoetlheams are balanced |in
cooperation with header and tail joists.

Thesis 5 (structure identification and coding of historic als made of
wood)

The structure identifying code-systeftheasurus) made for the structure
disgnosing technical professional databases ofctsirel maintaining
planning systemias been extended to the range of historic rooicstires
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Thesis 5.a(time sectioning of structure-classification)

The medieval roofs with the name gdthic roofsin the system — similarly
to the baroque and eclectic structuras-not mean their architectural style
at the best they refer to the style of the covebedding. In case of
medieval-, gothic-, baroque- and eclectic-like sodlike” means a roof
structure of uncertain age or originating outsidspacific time-limit. Our
proposals for the time-limitgnedieval-like or baroque: after 1642, baroque-
like or eclectic: from the 1®century, eclectic-like or modern: from the 30s
of the 28 century.

Thesis 5.b(separation of medieval roff structure groups)

Two basic cases of the medieval roof structures tzen be separated
clearly: structures with one longitudinal frame “of Hungary@nd with
several londitudinal frames “of TransylvafiiaThe “joined” type have
reached the limits of the room covering possileititof gothic constructional
method by summing the solutions of the two bassesa

Thesis 5.ddefinition of roof structures with mixed systems)

The forming frame of théistoric roof structures with mixed systehmeve
medieval and baroque features and joined rafters.

Thesis 5.d (definition of roof structures with interim systentbeir two
groups)

One group of theaoof structures with interim systentmar rafters with
medieval elements on frames of baroque or bara@eefeatures. The
structures of thether grouphave both classical baroque frames and eclectic
supporting elements.



Thesis 6(development of the baroque frame)

The shape analysis of the structures with mixetesys have discovered the
development process of the baroque frame
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The features of shapes of roof structures with chixed interim systems
Development of the baroque frame

Thesis 7(structure-terminology of historic roofs made ofodd

With the use of the uniformly explained, overalldadetailed structuref
terminology regarding also the structure operatibhistoric roofs and the
multi-charactered features of their elements deezloin accordance with
my research-experiments a building and structuagrdising professiona
system of timberred wooden roofs effectively opératan be established.

Thesis 7.a(spars, rafters, rafts, trusses and rafter roofs)

There arethree types of raftertn timberred roof structures (according to
1l.a, 1.b, and 1.c) considering their tagkged rafters, coupled rafters and
crusted rafters.

In the principle and secondary raftes$ a roof structurand its raftershere
are always joined rafters. In thwinciple and secondary posts a roof
structure there are only coupled or crusted rafters

Both joined or (multiple) coupled rafts (raftérscan be in medieval
structures.

Both coupled or multiple coupled rafts (raft¢rsan be in baroque roof
structures.

The collar-beam roof includgsined, and coupled rafts (raftets

The collar-beam roof without joists can be callechaoupled rafter roaf
The closed coupled roof also inclugemed rafts (rafters

Thesis 7.b(definition of purlin)

The name of the bent elemesupported in several points, stiffed usually by
bolsters or kneedirectly bearing the crusted rafteranedium purlin
(sometimes arris or ridge beam, rafters bearingilpea

Thesis 7.ddefinition of crown-plate or binding beam)

The name of the bent elemespported in several points, stiffed usually by
bolsters or knedirectly bearing collar-beam of joined raftersrown-plate
or binding beam.

Thesis 7.d(definition of header)

The nameof the longitudinal, load bearingccentrically compressed or
pulled structural elementsf the stiffening plane frames: header, medium
purlin, and pole plate (not real purlins, the reftare not supported directly
but as frame elements).

Note: The rafters bearing beams and arris beam®ftea only locating
constructional elementalso agrust bearing purlindaid on the rafters with
base roles.



Thesis 7.qtransversal horizontal elements of wooden roofs)

The transversal horizontal element of timberred sbaictures can be called
as joist if its basic load is the eccentral tensibhe transversal horizontal
elements basically eccentrally compressedtlar-beam, top beam and
hammer brace.

Notes: The top beam and collar-beam connect raftees hammer brace
supports back props, posts and suspension wools.t6p beam is the top
level of a rafter or raft —not being dne crown plate or purlin beam that

includes collar-beams.) Thdouble collar being in the roof frame is a

locatingconstructional elemen(lt is loaded by tension rarely and pressing

force is not accepted.)
Thesis 7.f(inner tilted elements of timberred wooden roofs)

The inner tilted element of timberred roof struetrarebrace when
basically eccentrically compressed, and itaisgle-)bindingwhen basically
(eccentrically) pulled. The simply-supporteghgle wood can be both
(eccentrically) pulled and (eccentrically) compegbslts special casea are
the (usually 45 °)angle-(wood) or binderconnecting the vertical and
horizontal elements, and thenee connecting the horizontal and tilted
elements. The name of the multi-span, (eccentyicalulled/compressed
inner, tilted elementilted stiffening beam

Thesis 7.g(post, trussing post, truss)

The vertical element of the timberred roof struetuare calleghostsif its
basic load is the (eccentrical) compression. taikedtrussing postwhen it

is the part of dongitudinal vertical frameand it can also suspend indirectly

(sometimes it can be compressed). It is callesswhen its basic load is the
(eccentrical) tension, és it cdirectly suspend

Note: The post of the baroque londitudinal frama @gagonal bracen the
principle post.

Thesis 7.h(gothic and baroque-like wood binding)

The traditional wood bindirfgthe element-relationf historic roofs have
been developed parallelly with the developmentadid operation modells
and in the service of them. The conscious and coatibe use of shear and
cocked binding following thgothic-like halved joints have appeared in the
baroque-likeconnections. The use of suspension and dimensioeeding
the natural limits have led to thending forms of eclectic structuresith
the use of metal and hardwood fills, and connectieghents.

Thesis 8.(historic roof as building structure)

The development of empirical supporting structuoéshistoric roofs has
also been motivated lonstructional aspects and possibilitiessignificant
extent:

The usually simply-supported historic roofs clanamd use the exterig
bearing walls in the horizontal directed load begrbut also cover and
preserve them.
The gradient of approximately 60 ° of gothic roafsd the characteristic
features of their stiffened rafters have been dager mainly due to the uge
of the applicable covering method (wooden shingle).
The accuracy, durability of the roof geometry of tihatter pantiled roofs
with the gradient of approximately 45 ° was proddey the equality and
adjustability of the coupled baroque rafters wittlar-beams and repeated
by roof posts.

The sprocket piece connected by dove-tail jointkenahe gothic rafter
more rigid, and the wall loading more centralizéthe consoled baroqu
joist- and tail joist-ends support the sprocketcpi@nd load the baroqu
crown cornice.
The baroque and baroque-like roof structure havmine simply brokern
flat, and constructable with the use of crustsinlp$etter (slate, and meta
plate).
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! It was useful to process thigber joints of historic wooden roofts was proved that the
examinations of wooden binding can be theoretindlsometimes practical tools of structure
reconstructions. For example in case of the fommoved individual stiffeners of knees of
longitudinal frames on the Northern side of theguiri dr. Kovacs Pal Street of Esterhazy-
palace of Ggr. (Figures 2.51 — B7., B21.) In this theoretiadanstruction a literature
structure proposal has also been helpful. [55]



Thesis 9.(supporting structural element tasks and elemeotigs)

The elements of historic roof structures complstveral supporting
structural tasks The basic condition of the development of a umifg
structure operation theory is the exact definitoond systematization of the
tasks. The elements and their tasks can be ckdsificording to three basjc
operational models: gothic, baroque and eclectiacsires. The gothi
model can be disaggregated to equivalent planeeaits elements can K
classified in it, although there are some commamehts. The baroqu
model can be disaggregated to primary spatial fimohes and seconda
planar rafters. The primary planar units of theodoae frame are th
frameworks of principal posts and the batterecedilplane frames. Th
classification of elements can also be planar,oaljh there are als
common elements. Functional element groups (pdetsses and trus
constructions) can be separated in the principispof eclectic roofs. Th
purlin becomes independent.
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Thesis 10.(historic roof structures and roof scenery are &astforming the
town picture )

historical surroundings. | have introduced thedtistforming of the town
picture of the centre of Gy in a short local historical chapter highlighti
the important physiognomy-forming stress of the ro@nscy The specific
development of Gy — layering the historic country-forms on each odhe
has motivatednot only the architectural styles to live togethmrt the
development ofery specific roof formsThe baroque and baroque-like rog
of Gyér can be well fitted to the process of evolutiorgttucture
development of historic roofs. This burcsella, loppre-like roof structures of
Gyor well adaptable to the evolutional structure depeient process of
historic roofs are above the medieval, renaissamck early-baroque walls
of buildings among the late medieval, narrow allegsg near the medieval
street-network appointed by the walls of the Rorfatress. Thespecific
physiognomy of G¥ is also due to the duplicity of the historical zenthe
scenery of the specially formed buildings, and sofitting to the built
environmenbf blocks cut by wide, square street-network aioamong the
walls of the fortress but also preserving and iditig the medieval alleys.

The examination of historic structures can giveuaaie results in reT
g
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Thesis 10.gdestiny and future of the historic roof structusexl lofts)

For deciding on the destiny and future of the histooof structures the
solutions proposabléor experts, illustrated by real examplesnservation
of the structure either conforming to the modifiedf geometrical relations;
authentic, particular or overaknastylosismade by using the original
elements; particular or overaleconstruction in accordance with the
authentic discovery the original roof geometry atdicture-construction;
building of a new roof structurllowing the original structure operation or
reminding the original roof form.

Solutions for functional change: external and im&introduction of the
renovated, reconstructed or modernized roof ford structure;building
the loft in, and itsutilization.

I, Final considerations

The real measure of value of every dissertationthis usability and
usefulness of its results. If the academic pukibicet and practical
information had already been published or planio@e published in the
future in connection with this work, help for thereent and future experts
dealing with historic roof structures to orientthis subject, if they help to
feel and transmit, and save the historic messafésese structures, and if
they help to preseve them authenticaten this work will not be aimless.
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Magyar Epibipar Nr. 11-12. pp. 351-358 L.

Torténeti fatetk szerkezet- ésifkodéselemzése a fenntartas és
feltjitas szolgalataban (2001)

Magyar Epibipar Nr. 9-10. pp. 280-288. L.

Historic roof structures (200Hlungarian Electronic Journal of
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Architecture Section HU ISSN 1418-7108: HEJ Manipggro.:
ARC-020610-B 13. p. L

5. Torténeti fatetk szerkezet-komplexitasai (2003)
Magyar Epibipar Nr. 3-4. pp. 108-117. L.

6. Megmentett, feltaruld, hasznosul6 torténedteteink (2003)
Magyar Epibipar Nr. 7-8. pp. 226-234. L.

7. Gotikus jelleg acskotések elemzése, példai 2003
Magyar Epibipar Nr. 9-10. pp. 259-266. L.

Lectures published in international conference-éssu

1. Tewk formavilaga, szerkezetféjlése (1998)
Széchenyi Istvandiskola Jubileumi Tudomanyos Konferencia
Gyor September 21, 1998. pp. 25-34.

2. Tewszerkezetek szakmatorténeti elemzése (1999)
(Trade specific analysis of roof constructions)
23. Vedecka Konferencia Katedier a Ustavov Konstiiuitavieb
Gerlachov (Vysoké Tatry) May 13-15, 1999 pp. 93-101

3. Torténeti tefszerkezetek (1999)
XXIV . Epiiletszerkezettani Konferencia
Gyoér May 26-28, 1999 pp. 97-103.

4. Attila Koppany, Gyorgy FatralUj épiiletdiagnosztikai modszer és
hibaelemzés az épiiletfenntartas és rekonstrukolg&lataban.
New Building Diagnostic Method and Failure Analyisithe

Service of the Building Maintenance and Reconstnc200d
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5. Torténeti fatedk goétikus jelled acskotései (2003)
XXVIII . Epiiletszerkezettani Konferencia
Baja May 28/-30, 2003. pp. 4-16.

Notes: 2. in Hungarian with an abstract in English
4. both in Hungarian and English

Total number of publicatioim this subject 14
Number of proofread publication: 10

(All publications of the author — today 50 — canftwend on
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References for the academic publications of thbauh the given subject:

1.

36/2000. (MAV Ert. 14.) PHM. Ig. sz. utasitas a@2.sz. az
éplletek és épitmények felligyeleti tevékenységeatigtasarol.
MAV Rt. Ertesitje, 2000. Nr. 14. pp. 1177-1186.

Text:

"C: Epuletdiagnosztikai kézikonyvek jegyzéke:

I. Epiiletdiagnosztika I. (Author: Gyérgy Fatrai)

Published by MAV Ingatlankez&Kft. Budapest 1997.”
Torténeti fatetk szerkezet- ésifkodéselemzése a fenntartas és
feltjitas szolgalataban (2001)

Magyar Epibipar Nr. 9-10. pp. 280-288. L. referred by
Németh L&szl6: Faanyagok és faanyagvédelem afiggriban
2003. p. 125.

(editor: Laszl6 Németh)

5. A faszerkezetekt (authors: Karoly Batky, Dr. Attila Nagy)
Budapest, Agroinform Kiadd és Nyomda Kift.

Text (p. 119.)¥5.1-4. abra Kbzépkori telk ersjatéka (Fatrai,
2001)"

Epitési hibak — hibaokok (2000)

Magyar Epibipar Nr. 11-12. pp. 351-358 L. referred by
Molnarka Gergely: Fuzzy halmazelméleten alapul6
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megedzés, elharités lehédégeit feltarva egyrészt a
diagnosztizalast segiti, masrészt a terapia, amskokcié
szakszef elvégzéséhez elengedhetetlen eszkoz.”

“This way the time will come when not only
structure engineers will treat the wall paintings
or painted wooden furniture respectfully,
but architects and art historians
will also acknowledge the aesthetic value

of structural conceptions.”

(Balint Szabo)



