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Vsebina
Vsebina raziskovalnega programa je bila razdeljena na tri
vsebinsko razli¢ne tematske sklope:

A) Razvoj sodobnih konceptov arhitekture in urbanizma, vezanih
na specifiko arhitekturnega prostora in kulturno dedis¢ino v
Sloveniji. Raziskave v tem sklopu so predvsem povezovale in
razvijale arhitekturno in urbanistiCno teorijo, pri ¢emer so bile v
prvem letu raziskav v glavnem razdeljene na naslednje vsebine: a)
poglabljanje poznavanje specifik arhitekturnega prostora v Sloveniji,
b) spodbujanje razvoja kriticnega odnosa do naravne in kulturne
dedisCine, c) razvoj teoretskih interpretacij preteklosti za izzive
sodobnosti in d) razvoj sodobnih konceptov projektiranja, ki temelji
na trajnostni rabi, racionalnosti, varnosti in prepoznavnosti prostora.
Posebno pozornost smo posvetili slovenski specifiki razvoja metode
reflektivnega projektiranja, ki zdruzuje vse §tiri navedene aspekte.
Gre za razvoj arhitekturne prakse kot raziskovalnega laboratorija,
za katerega je potrebno razviti metode eksplikacije oblikovalskega
znanja, inherentnega v oblikovalskem procesu. Identifikacija
spoznanj o prostorski inteligenci in o oblikovalskem delovanju v
specifi¢nih socio-prostorkih kontekstih, ter metod, ki to eksplikacijo
omogocajo, poteka v okviru konzorcija partnerjev projekta ADAPT-r,
v katerega je programska skupina vpeta. VVloga programske skupine
je v transformaciji in integraciji globalne metode v trans-regionalni
prostor, z identifikacijo in upoStevanjem arhitekturne raziskovalne
tradicije naSega kulturnega okolja.

B) Raziskave, vezane na projektiranje in tehnologijo trajnostnih
nizkoenergijskih his so bile vezane predvsem na zahteve Pravilnika
o ucinkoviti rabi energije v stavbah (Ur. 1. RS 31/2010), ki zahteva
gradnjo skoraj niCenergijskih stavb vseh javnih objektov ze v
nekaj letih. S povecevanjem debeline izolacije pa se pojavljajo
Stevilni  problemi vezani na konstrukcijsko odpornost stikov
vertikalnih in horizontalnih nosilnih elementov sklopov, ki se v
praksi resuje stihijsko brez pravih teoreticnih raziskav, predlagani
koncepti pa pogosto podrejajo konstrukcijsko varnost drugim
zahtevam podrejenim energetski ucinkovitosti toplotnega ovoja
stavbe. Popolnoma odrinjen problem pri tem predstavlja potresna
varnost vseh objektov, ki so v Slovenijo prineseni iz drugih okolij,
ki potresno niso ogrozena. V tem pogledu nase delo nadaljuje
raziskave zakljuCenega raziskovalnega projekta ARRS iz prejsnjih
let, v okviru dela na raziskovalnem programu P50068 pa smo izvedli
bistveno natan¢nejSe simulacije obnasanja konstrukcij na toplotni
izolaciji, ki so temeljile na nelinearnem modelu zgornje konstrukcije,
nelinearnem modelu toplotne izolacije in temeljnih tal (vertikalne
in strizne vzmeti) ter dinamicni analizi za razli¢ne potresne zapise
znacilne za Slovenijo. Ugotovili smo, da pri vgradnji toplotne
izolacije pod temeljno plosco pri mocnem potresu lahko pride do
stiskanja izolacije, zmanjSanja toplotnih karakteristik in nagibanja

Content

The proposed research program is divided in three thematically
different parts:

A) Development of contemporary concepts of architecture and
urban design in relation to the specific of Slovene architecture
and protection of architectural and cultural heritage. Research
in this section was focused in the following fields: a) indepth
knowledge of Slovenian architectural characteristics, b)
development of a critical creativity preserving natural and
cultural heritage, c) development of theoretical interpretations
of the past for the challenges of the future and d) development
of contemporary concepts of rationality, security and space
recognition. Special attention has been given to the development
of the reflective design method, considering the Slovenian
specifics. All four of the above aspects were considered. The
method treats architectural practice as a research laboratory
for which new procedures of design know-how, inherent in the
design process, need to be considered. The identification of
knowledge regarding spatial intelligence and design procedures
for specific socio-spatial contests takes place in a form of
a consortium of the project ADAPT-r in which the research
group is also included. The role of our research group is in
transforming and integrating the global method into a trans-
regional space with identification and implementation of the
existing architectural research tradition.

B) Research related to design, technology and detailing of
sustainable low energy houses were based on the Efficient
energy in buildings guidelines (PURES, Ur. [. RS 31/2010). The
guidelines impose a nearly zero energy building concept for all
public buildings after 2018 and for all new buildings after 2020.
Construction practice has already responded to these demands
by increasing the thickness of the thermal insulation layer of
building envelopes. It is obvious in these cases that the main
component governing the overall building dimensions is not the
loadbearing structure anymore. The initial design concepts of
low energy structures originate from Northern Europe, where
the seismic activity is low. Such buildings have therefore not
been designed to withstand higher seismic loadings that are for
instancetypical for Slovenia. In this sense our workin the research
group continues the research of the ARRS research project from
previous years. In the scope of work performed in the research
programme P50068 we have carried out detailed simulations
of the behaviour of low-energy buildings that are founded on a
layer of thermal insulation. The computer simulations are based
on nonlinear behaviour of the superstructure and on a nonlinear
model of the insulation layer, including soil conditions. Actual
earthquake records have been used that simulate realistic
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objekta. Poleg tega lahko pride tudi do povecanja potresnih vplivov
na zgornjo konstrukcijo. Oboje je mogoce preveriti z ustreznim
statiénim racunom pri potresni obtezbi, v nasih raziskovalnih in
strokovnih ¢lankih pa je tocno opisano v katerih primerih in za
kaksne stavbe je ta natancnejsi racun potresne obtezbe potreben in v
katerih ne, kot je tudi opisan predlagan ra¢unski stati¢ni model, ki ga
mora uporabiti projektant v praksi. Navedeni rezultati se Ze prenasajo
v prakso v obliki strokovnih izobrazevanj za gradnjo pasivnih his,
ki jih s sodelavci in partnerji iz gospodarstva organiziramo na FA.
V tem tehnoloSkem sklopu raziskav je bila razvita tudi enostavna
metoda za vrednotenje trajnostnih zasnov energijsko ucinkovitih
druzinskih his. Ugotavljamo, da imajo stavbe negativne vplive na
okolje v celotnem zivljenjskem ciklusu, torej od faze pridobivanja
surovin ter proizvodnje gradiv in polizdelkov, do prodaje, vgradnje
in uporabe do koncne faze odstranitve, ko stavba odsluzi svojemu
namenu. Trenutna zakonodaja omejuje v glavnem rabo energije
in emisije v obratovanju, manj pa ostale parametre, ki prav tako
definirajo zasnovo sodobne trajnostne stavbe. Preverjanje trajnostne
zasnove stavbe je smiselno Ze v zacetnih fazah projektiranja, ko
je Se mogoce vplivati na rezultat. Rezultat raziskave je enostavna
metoda, s pomocjo katere se z izbranimi petimi indikatorji ocenjuje
kakovost trajnostnih zasnov. Podro¢ja ocenjevanja se nanasajo na
energijsko ucinkovitost, rabo primarne energije, emisije CO,, stroske
ter na dosezeno bivalno ugodje. Ocenjevanje s pomocjo indikatorjev
poteka po treh nacinih objektivnega in subjektivnega ponderiranja, s
¢imer se v skupno oceno vkljucijo vidiki neodvisnosti presojevalca
ter vidiki nacionalnih in uporabniskih zahtev.

C) Raziskave metod dialoga in izobrazevanja o trajnostnem
prostorskem razvoju v arhitekturi in urbanizmu. Ta sklop je
obravnaval arhitekturno in urbanistiCno izobrazevanje, ter med-
disciplinarno in medgeneracijsko sodelovanje v procesu oblikovanja
prostora. Cilj raziskav je bil v tem sklopu usmerjen predvsem v
razvoj organizacijskega, med-disciplinarnega in medgeneracijskega
dialoga o trajnostnem prostorskem razvoju. Med rezultati prvega
leta izpostavimo razvoj novega sistema vizualnih digitalnih orodij
za sodelovanje in izobrazevanje javnosti v prostorskem nacrtovanju
(DSO). Sistem je razdeljen na vec sklopov in sestavljen iz posameznih
vizualnih digitalnih orodij, ki se med seboj dopolnjujejo ter tvorijo
celoto: informiranje, komuniciranje, sodelovanje in izobrazevanje.
Povezava med sistemom arhitekturnega in urbanistinega nacrtovanja s
sistemom vsezivljenjskega ucenja je bila preverjena z razvojem novega
sistema vizualnih digitalnih orodij za sodelovanje in izobrazevanje
javnosti v prostorskem naértovanju (DSO).
Porocilo sestoji iz skupnega dela, ki opisuje potek in nekatere izbrane
znanstvene in druzbeno ekonomske dosezke dela na programu in
sedmih individualnih delov, ki opisujejo raziskovalno delo udelezenca
posameznika. Individualni prispevki predlozenega porocila vkljucujejo:
1) Izzivi in priloznosti arhitekture modernizma (Tadeja Zupancic)
2) Raziskovanje poselitvenih vzorcev in 'mrezenje’ v prostoru
(Alenka Fikfak),
3) Obalne preobrazbe (Lucka Azman Momirski)
4) Sredozemska terasirana pokrajina: spremembe v rabi tal (Lucka
AZzman Momirski)
5) Metode in orodja za ocenjevanje trajnostnih enodruzinskih hi§
(Martina Zbasnik-Senegacnik)
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seismic characteristic that are typical for Slovenia. It has been
found out that by inserting a layer of thermal insulation under
the foundation slab in a seismic event with a high magnitude,
can lead to inelastic deformations of the insulation layer,
thus reducing its insulation properties. Several research and
professional papers that we have published in the scope of
the programme describe in detail in which cases and for what
types of buildings a more detailed seismic analysis is needed. A
refined mathematical model for construction practice was also
developed and is described in the aforementioned papers. The
results have already been transferred to construction practice
in the form of seminars on passive house construction that are
organised in cooperation with partners from the industry. In this
technological scope of research a new, simplified method for
the valorisation of sustainable design concepts of family houses
was developed. The results show that buildings produce a
negative impact on the environment in their life-cycle — from the
phase of raw material production, fabrication of materials and
semi-manufactured elements to the marketing, usage and final
removal after the building finished working life. The legislation
is mainly focused to the energy consumption and emissions
produced during the normal usage of the building, while energy
consumption in other life cycles is often neglected. The results
of conducted study is a simple method which uses five selected
indicators to verify the sustainability of design of particular
building structure. The areas to be evaluated are energy
efficiency, use of primary energy, CO, emissions, costs, and
the level of living comfort achieved. The evaluation using these
indicators is carried out using three subjective and objective
weighting methods, such that the final evaluation includes the
viewpoints of an independent evaluator and the points of view
of both the user and the state.

C) Research related to dialog methods and education in
sustainable spatial development in architecture and urbanism.
This section analysed the architectural and urban education
and interdisciplinary and multigenerational cooperation in the
process of spatial development. The goal of the research was
aimed in the development of organisational, interdisciplinary
and multigenerational dialogue aimed at sustainable spatial
planning. From the results obtained in the first year we want to
highlight the development of a new digital tool for cooperation
and education of general public in spatial planning (DSO).
The system is divided into multiple sections and comprises
from specific visual digital tools which complement each other
and form a uniform system for: information, communication,
cooperation and education. The connection between
architectural and urban planning with the system of lifelong
learning was also investigated with the development of DSO.
This report comprises of a common part that describes the
procedures and some selected scientific and socio-economic
achievements of the programme. Seven individual contributions
by programme members are also included, representing their
individual research work. The following topics are presented:
1) Challenges and opportunities of modernist architecture
(Tadeja Zupancic)
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6) Spremembe testa miselne rotacije (Domen Kusar)
7) Dialog in izobraZevanje o prostorskih trajnostnih vprasanjih v
arhitekturi in urbanizmu (Matevz Juvancic).

DoseZeni cilji in rezultati raziskovalnega projekta
Rezultati dela na programu se ne kazejo samo v obliki znanstvenih
¢lankov, temvec tudi v velikem Stevilu objavljenih strokovnih ¢lankov,
monografij, delov monografij, delavnic, seminarjev, izobrazevanj in
izdanih knjig, ki so razvidni iz bibliografije celotne skupine.

Sodelavci / Participants

Vojko Kilar (vodja projekta), Martina Zbasnik-Senegacnik,
David Koren, Domen Kusar, Tomaz Slak, Tadeja Zupanci¢,
Lucija Azman-Momirski, Simon Petrov¢i¢, Srecko Vratusa,
Edo Wallner, Boris Azinovi¢ — mladi raziskovalec (UL-FA)
Tatjana Isakovi¢ (UL-FGQG)

Milan Kuhta, Simon Silih, Erika Kozem (UM-FG)

Samo Gosti¢, Mihael Mirti¢ (Gradbeni Institut ZRMK d.o0.0.)

Nekateri izbrani rezultati pri katerih so sodelovali ¢lani
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2) Researching settlement patterns and spatial 'networking'
(Alenka Fikfak)

3) Waterfront redevelopment (Lucka Azman Momirski)

4) Mediterranean terraced landscapes: Land use changes
(Lucka Azman Momirski)

5) Methods and tools for evaluation of sustainable single-
family houses (Martina Zbasnik-Senegacnik)

6) Changes of Mental rotating test (Domen Kusar)

7) Dialogue and education about spatial sustainable issues
in architecture and urban design (Matevz Juvancic).

Achieved goals and research results

Research results are not only presented in research papers, but
also in professional papers, monographs, parts of monographs,
workshops, seminars which are presented in the bibliography of
the entire research programme group.
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