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I. Choice of subject and the goals of the research

The subject of this dissertation are the buildingstructions of “cladded roofs”, an entirely
new type of roof constructions where the geomelrg,roofing material and every visual detail
of the roof is determined solely by the architeatutesign idea, often disregarding traditional
constructional considerations. The well establisheéds and design methods for facades, roofs
or even terrace roofs don’t apply anymore. New medteappear on the roof which are unable
to provide a durable protection against the effeftweather. One example for this is the clad-
ding of roofs with the same materials used on #igade.

These roofs are a manifestation of a rapidly spnggadrchitectural trend, which propagates
the total artistic freedom of the architect as le&an its own. This movement doesn’t consider
the building in its archetypical sense, but rath®ran object, or even a statue, carved out of a
single block of stone. The chief design method éhaxhitect use is the “magnification” of
models and other small scale objects. The res@thesmogeneous building where the distinct
boundary between fagade and roof disappears. Dipe sif the roof is chosen according to the
visual appearance. Buildings designed with this mifaxtion method inevitably demonstrate
unconventional details and materials. {154{15}{16}

As a result the building constructions of such dings significantly differ from traditional
flat, terrace, low slope and conventional slopefs@mnd fagade constructions. Therefore | cre-
ated a new and unique typological group for thesastuctions and named them as
“cladded roofs.

This dissertation aims:

a) to determine the constructions that fall in theugrof “cladded roofs”,

b) to make an inventory of the characteristics ofding with these kind of constructions,

c) to systematize the specific effects and impactsdfiact them,

d) to categorize, evaluate and further develop theiplesconstructional solutions and de-
tails of “cladded roofs”,

e) to analyse their behaviour over their life-span,

f) to propose new design methods and rules for thenpig of such constructions.

Il. Methods of research

The main sources for the research were:

a) the basic rules in the discipline of building cauastions,
b) built examples from Hungarian and internationacpca
c) personal design experience

d) professional literature and regulations

e) analogies from other fields of the building constions
f) my experience as a teacher at the Faculty of Aechite
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The professional literature is limited at best, &ne regulations are incomplete. Many ac-
knowledged journals published thematic essays &ed @hole issues about the constructions
of “cladded roofs”, but solely from an architectuvéewpoint. The relevant technical publica-
tions only deal with certain aspects of the probléwcording to my knowledge a work that
tried to systematize the underlying building constional problems has not been published jet.

The buildup of my dissertation mirrors the stagethe real-life design process of building
constructions for such structures. The titles ef¢hapters, the design phase they represent, their
expected result and the used methods and souess@med up in the next chart.

chapter design phase, expected result sources, meds

the definition of “cladded roofs” and their ar- | examples from the interna
chetypes tional architecture

personal design experi-
ence, examples form the
international architecture
and

academic design projects

conceptual constructions, brainstorming, the jaloilt examples, general
cumulation of the possible biggest number of knowledge of building

1 Introduction

the “parameter-list” of the building: all the ar-
chitectural and geometrical questions and
choices of materials that affect the construc-
tional decisions

2 | Characteristics

3| Grouping | Soiytions; the development of the various idepsonstructions,
with the possibility of error analogical examples
F P ; : _| academic design projects|,
4 Effects E)I’Oij)ilseaTi Ol(rj]egftltl;lggt(l:ogé#Sr;(queurgtlironrﬁ)scts, cata constructional alternatives,
9 professional literature
understanding of certain processes, _ _ _
5 Behaviour determination of failure mechanisms, schematénalogies, professional litt

figures, determination of the links between theerature, conceptual detail
individual components

presentation of real-life design projects,
resolvinc? of the inconsistencies, cooperation
with and control ba/ the specialist designers, th
evaluation of the design alternatives

design algorithm, the state of regulations, re-| parameter-list,

personal design works,
onsultation with special-

6 Feasibility sl
t designers

7 Design quirements in the choice of building materials priority order,
with regards to their interactions regulations
summary of conclusions, suggestions for further

8 summary | fecearch % -

Chart 1: The buildup of the dissertation and its mmasources

The dissertation was developed based on the cotidinaf effects, requirements and per-
formance in the design methodology of building ¢argions, thus its resting on previous sci-
entific works carried out at the Department of Bunf Constructions {12}{14}, and it aims to
further develop their results.

I1l. The constructional definition of “cladded roofs”

“Cladded roofs” are not pointless constructiongleriments; they're an adequate answer to
a challenge raised by contemporary architecture. fdme serves to distinguish them from or-
dinary roof coverings, because the primary functbthe cladding material is purely aesthetic,
while the protection against rain, snow and winddmees secondary, or it's completely guaran-
teed by underlying layers. We can speak of a I@seteof constructions whose members are
identifiable by the properties that make them défe from conventional sloped roofs, flat
roofs, terrace roofs and facade claddings:
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“Cladded roofs” are parts of the building envelopethat fulfil at least two of the criteri-
ons listed in the next chart:

-homogeneous use of materials”
» inadequate roofing material”
» iInadequate joints between roofing elements”
~uncustomary pitch”

~extreme long distance between ridge and eaves

M m|O|O|w| >

slacking eaves”

Chart 2: The criterions of “cladded roofs”

In chapters 1 and 2 of the dissertation | definacheof these criterions. Having given the
definition for “cladded roofs” | will omit the quation marks from now on.

IV. Summary of the new scientific result of the disseation

| recognised that the new tendencies in contempasachitecture are causing profound
changes in the field of building constructions.dsathe first to introduce and define the group of
constructions | named as “cladded roofs” {1{4}{6Pespite the huge variety of such construc-
tions I've been able to determine the technicapprbes they all share.

1. I recognised and proved that the constructions tefined as “cladded roofs” are a
completely new group in the typology of building costructions (chapters 1 and 2).

{1{3H4H5H7H9}

a) | reached the conclusion that currently usedcepts used to describe building construc-
tions are insufficient to define the problems taaise in the planning of cladded roofs. | there-
fore introduced the concept of the “parameter-liatid created its first experimental form. This
freely extendable list is capable of describingrieest basic properties of such constructions.

b) Comparing them with traditional flat, terracewl slope and conventional slope roofs |
proved that the requirements for cladded roofsedifignificantly from any of these construc-
tions.

c) Analysing their hypothetical long-term behavioudetermined that cladded roofs function
differently than conventional constructions. Therefpresent constructional rules and guide-
lines can’t be used safely in their planning, olyamith significant limitations and care. There-
fore | introduced new concepts to better desciileebiehaviour of cladded, e.g. the “multi-layer
drainage of water”, the “joint-type index” and tten and a half skin, semi-warm roof”, and
demonstrated the benefits of their use.
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2. Through hypothetical and built examples | provedthat the group of “cladded roofs”
is not an empty category. They can be built safelyyith currently available building mate-
rials and technologies, to satisfy every conceivabhrchitectural idea and fulfil all technical
requirements (chapters 2, 3 and 6). {6 {8}{10}{11}

a) Based on my inventions and the development alfogne examples | created more than
forty constructional alternatives that can serva &ssis for the planning of cladded roofs with
all possible cladding materials. (I present tetheke constructional alternatives with stone clad-
dings, the rest and their detailed evaluationvemgin the annex.)

b) Through examples taken from 50 renowned arditeem around the world and 20 Hun-
garian projects | proved, that the structural aléives | presented answer to an existing archi-
tectural need, their realization is possible antkssary, and the choice of the research topic was
justified.

c) | demonstrated, with the help of four real-kfeilding project | participated in, that the re-
alization of cladded roofs is possible despiteuhasual architectural requirements and choices
of roofing material. But the prerequisites of a meptimal, and often innovative, solution are
the thorough cataloguisation of the project’'s splggarameters, the correct quantification of the
requirements and the creative cooperation betweearchitect and the constructional designer.

d) | made recommendations for the solution of sofrtte complicated problems that arise at
the design of cladded roofs. These problems inclted¢reme long distances between ridge and
eaves”, “cladding fastenings that enable the dryhghe construction”, “geometrically inde-
pendent waterproofings”, “the imperfect substrateantact-claddings”, “roofs without eaves
and snow guards”, “fastening of the cladding agasfiding-down”, “quasi-contact claddings”
and the “thermal insulation and waterproofing ofvewl surfaces”.

3. | proved that the system of requirements now uskin the design of building construc-
tions doesn’t contain all the necessary elementsrfthe optimal selection of every compo-
nent in a cladded roof. | presented a proposal fothe expansion and actualization of this
system (chapters 3, 4, 5 and 7). {2{5H7H{9}

a) | created a problem identification chart by sungrup the lessons learned from more than
30 academic design projects | participated in asresultant at the Faculty of Architecture. By
developing this chart further | composed a listhef most important effects, emphasizing those,
that only ocure on cladded roofs. (These include“gieriodical water pressure”, the “dynamic
effects of rainwater”, the “limited drying of the@mstruction”, the “woodpecker-effect” and the
“cladding damage due to bending stresses”.)

b) Studying the professional literature | compiledist of those requirements that aren’t
properly regulated, need special knowledge that vgidely available, presently can’t be prop-
erly quantified or can only be determined with expents or are hard to simulate. (I also en-
closed a chart summing up the standards and reznudaturrently available.)

c) | present a separate chart for each functiayarland for each constructional alternative |
created giving the specific requirements in th&anping. | define every requirement and briefly
summarize its purpose. | came to the conclusiaat, ith most cases no universal value can be
given for the required performance of these laga constructions. The values must be deter-
mined individually in each case by the designemsatiag the concept he developed for the
long-term behaviour of the construction.
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4. | concluded and demonstrated that the method knen as “the programmed design of
building constructions” can be used successfully ithe unique planning process of cladded
roofs as well, and it can greatly contribute to thefinding of the near-optimal solution
(chapters 6 and 7). {6 {8{9H{10K11}

a) | demonstrated that the programmed design dtleld roofs can encounter certain difficul-
ties. The database of the effects and requirenfentsuilding constructions is incomplete, not
always accessible or not properly regulated. Thephrmogical matrix is not filled up with all
the necessary data, the number of possibiliti@screasing at a fare greater paste than its possi-
ble to fill it up. The development of architectuteénds is much more intensive and motivated
than the constructional research work. The propagaif the database is a general economic
and scientific task, and the necessary determmadi@arry it out is missing.

b) | concluded and demonstrated that not only stgpecal thinking and “early constrictions”
can hinder the free design work, but also the w@dtion (both over- and under-
regularization). These can reduce the number ofiblesconstructions, especially unique and
innovative ones.

c) | created a new algorithm for the planning @dded roofs. | demonstrated that the use of
a well-revised priority order, composed by the ragkof the parameter-list, can help signifi-
cantly to increase the effectivity of the conceptaiing. The unordinary parameters can cause
both the increase and decrease of the strainseooatistruction, which can give ground for the
choice of a new and more adequate solution. Thasalgorithm enables the objective handling
of “deviant” building, and it puts the intuitive piaf the design in the proper phase of the proc-
ess, therefore it can be used in the planninglerainique types of constructions as well.

V. Areas for the practical aplications of the thesisfindings and further research

I’'m planning to publish the results of my reseamha book. Primarily the behavioural
schemes and constructional alternatives | descrametithe actualization of the system of re-
quirements can be used to help the work desigi@eslist of effects is also usable in academic
education

Finally | must restipulate that the emergence aflded roofs and the research into their con-
structional principles was motivated by a rapidiplging architectural trend. This trend has not
yet run its course. The tendency is that the bugdionstructions of these contemporary build-
ings grow more and more unique; they can’t be @dnnst out of routine. These unique tasks
can be solved with the careful use of the thegislifgs.

| make recomendations for the further research wedessary (chapter 8). The most impor-
tant of these are in the fields of building phystwgilding chemistry and fire protection.
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