spatium 30

urban and spatial planning, architecture, housing building, geodesia, environment

Prircda nije samo jedinstvo svih pojava atihijnim razvojem
nastalih na ovoj planeti. Ni samo izvor sredstava za odr-
¥avanje %ivota na njoj. Ona je i prostor u kome se ta] #i-
vot odvija.

Joom

3 @
n RADOM FORMIRAN,
ORGANIZ

i predu-
zajednica
cd jnoj meri

il1 efikaani;}e rio nee peme, : Stinu n smo
uspeli do sada da sagledamo.



SPATIUM International Review
No. 32, December 2014, Belgrade

ISSN 1450-569X
ISSN 2217-8066 (Online)

SCOPE AND AIMS

The review is concerned with a multi-disciplinary approach to spatial, regional and urban planning and architecture, as well as with various aspects of
land use, including housing, environment and related themes and topics. It attempts to contribute to better theoretical understanding of a new spatial
development processes and to improve the practice in the field.

EDITOR-IN-CHIEF
Miodrag VujoSevié, /AUS, Belgrade, Serbia

VICE EDITOR-IN-CHIEF

PUBLISHER
Institute of Architecture and Urban & Spatial Planning of Serbia, IAUS
Igor Mari€, Director

Jasna Petri, /AUS, Belgrade, Serbia ADDRESS
SECRETARY ll/g;gﬁﬁ; ﬁ’f Architecture and Urban & Spatial Planning of Serbia, IAUS

Tamara Mari¢ic, /AUS, Belgrade, Serbia Serbia, 11000 Belgrade, Bulevar kralja Aleksandra 73/1I,

tel: (381 11) 3207-300, fax: (381 11) 3370-203,

e-mail: journal.spatium@gmail.com, web address: www.iaus.ac.rs

IN PUBLISHING SERVICES AGREEMENT WITH

De Gruyter Open Ltd.

Ul. Bogumila Zuga 32a

01-811 Warsaw, Poland

FINANCIAL SUPPORT

Ministry of Education, Science and Technological Development of the Republic of Serbia

“SPATIUM” is indexed in SCOPUS database by Elsevier.

PUBLISHING COUNCIL

Mila Pucar, Presigent, Belgrade, Serbia

Jasna Petri€, Vice Presicent, IAUS, Belgrade, Serbia
Tamara MariCi¢, Secretary, IAUS, Belgrade, Serbia

EDITORIAL BOARD

Branislav Bajat, University of Belgrade, Faculty of Civil Engineering, Belgrace, Serbia; Milica Bajic Brkovi€, Bejgrade, Serbia; Branko Cavri€, University of Botswana,
Faculy of Engineering & Technology — FET, Department of Architecture and Planning — DAP, Gaborone, Botswana; Tijana CméeviC, /AUS, Belgrade, Serbia;
Kaliopa Dimitrovska Andrews, Ljubjjana, Slovenia; Zeynep Enlil, Yilaiz Technical University, Faculty of Architecture, Depariment of City and Regional Flanning,
Istanbu, Turkey; Milorad Filipovié, University of Belgrade, Faculty of Fconomics, Belgrade, Serbia; Panagiotis Getimis, Fanieion University of Political and Social
Sciences, Dept. Economic and Regional Development, Athens, Greece, and University of Darmsiadt, Darmstadl; Germany; Grigoris Kafkalas, Aristotle University of
Thessaloniki; Spatial Development and Research Unit-SDRU, Thessaloniki; Greece, Douglas Kysar, Yale Law School, New Haven, USA, Luigi Mazza, Folitecnico ai
Milano, Department of Architecture and Planning, Milano, lialy; Nada MilaSin, Bejgrade, Serbia; Sasa Milijié, /AUS, Belgrace, Serbia; Bemhard Miller, Leibniz-
Institut fiir ckologische Raumentwicklung, Dresden, Germary, Zorica Nedovié-Budic, University College Dublin, School of Geagraphy, Planning and Environmential
Folicy, Dublin, Irelana; Ksenija Petovar, Be/grace, Serbia;esna Popovi€, /nstiiute of Agricultural Economics - IAE, Belgrade, Serbia; Mila Pucar, Bejgrade, Serbia;
Karl Peter Schon, Federal Office for Building and Regional Planning, Bonn, Germany; Wilfried Schonbéck, University of Technology, Depariment of Spatial
Development, Infastructure & Environmental Policy, Centre Public Finance and infiasiructure Policy, Vienna, Austria, Paolo Tomasella, Regione Autonoma Frivli
Venezia Giulia, Udine, /aly; Dragutin ToSi€, University of Belgrade, Facully of Geography, Belgrace, Serbia; Dobrivoje Toskovi€, Belgrade, Serbia; and
Slavka Zekovi¢, /AUS, Belgrade, Serbia.

PUBLISHING COUNCIL

Branislav Bajat, University of Belgrade, Facully of Civil Engineering, Belgrace, Serbia; Milica Baji¢ Brkovi€, Belgrade, Serbia; Dragana Bazik, Belgrace, Serbia;
Branka Dimitrijevi€, Glasgow Caleaonian University, Glasgow, UK Milorad Filipovié, University of Belgrade, Facully of Economics, Belgrade, Serbia; 1gor Marié,
IAUS, Pelgrade, Serbia; Darko Marusic, Belgrace, Serbia; Nada MilaSin, Belgrade, Serbia; Sa8a Miliji€, /AUS, Belgrace, Serbia, Zorica Nedovié-Budi€, Universiyy
College Dublin, School of Geography, Planning and Environmenial Folicy, Dublin, Irelana; Marija Nikoli€, Belgrade, Serbia; adimir Papi€, Belgrace, Serbia;
Ratko Risti¢, University of Belgrade, Facully of Forestry, Belgrade, Serbia; Nenad Spasi€, Bejgrade, Serbia; BoZidar Stojanovi€, Selgrace, Serbia; Borislav Stojkov,
Belgrace, Serbia; Draqutin ToSi€, University of Belgrade, Facully of Geograply, Belgrade, Serbia; Miodrag VujoSevié, /AUS, Belgrace, Serbia; and Slavka Zekovié,
IAUS, Belgrade, Serbia.

ENGLISH LANGUAGE PROOFREADING
Marija Obadovi¢, Belgrade, Serbia
COMPUTER DESIGN

Jelena Stevanovi¢ Stojanovi€, Be/grace, Serbia
COVER PAGE DESIGN

Tanja Baji¢, /AUS, Belgrade, Serbia

Cover page inspired by original text of Milorad
Macura from1964

ADMINISTRATIVE SUPPORT

Milena Milinkovi¢, /AUS, Belgrade, Serbia
Printed in Serbia by Javio preauzece “Siuzbeni
glasnix’, Belgrade, Serbia

Number of copies: 200

REVIEWERS

Goran Cirovié, Technical college of vocational studies for civil engineering and geodesy,
Belgrade, Serbia; Vadimir Depolo, Be/grace, Serbia; Mirjana Devetakovi€, University of Belgraae,
Facully of Architecture, Belgrade, Serbia; Fernando Jerez, 7he University of Western Australia,
School of Architecture, Landscape and Visual Arts, Crawley, Australia; Vladan JoldZi€, /nstitute of
Criminological and Sociological Research, Belgrade, Serbia; Dobrica JoviCié, University of
Belgraae, Facully of Geography, Belgrade, Serbia, Angelos Kotios, University of Piraeus,
Department of International and European Studies, Piraeus, Greece; Saja Kosanovi€, University of
Fristing, Facully of Technical Sciences, Kosovska Mitrovica, Serbia; Vladimir Kuli€, Florida
Atlantic University, School of Architecture, Fort Lauderaale, FL, USA; SneZana Marinkovi¢,
University of Belgrade, Faculty of Civil Engineering, Belgrade, Serbia; RuZa Okrajnov-Baji¢,
University of Belgrade, Faculty of Architecture, Belgrace, Serbia; Zoran Petri€, Mathematical
Institute of the Serbian Academy of Sciences and Arts, Belgrade, Serbig; Liiljana Petrusevski,
University of Belgrade, Faculty of Architecture, Belgrade, Serbia; Zivojin Pra$tevic, Belgrade,
Serbia; Snezana Stetié, University of Novi Sad, Faculty of Sciences, Department of Geography,
Tourism ana Hotel Management, Novi Sad, Serbia; Tijana VujoSevi, 7he Universily of Western
Australia, School of Architecture, Landscape and Visual Arts, Crawley, Australia; Slavka Zekovie,
IAUS, Belgrade, Serbia; and Bojan ZeCevi€, University of Belgrade, Facully of Economics,
Belgraae, Serbia.

spatium



CONTENTS

SPATIUM International Review
No. 32, December 2014, Belgrade

1-6

7-14

15-21

22-27

28-33

34-38

39-46

SPECIAL ANNEX

47-61

Miodrag Vujosevi¢

Radlivof Solarov,
Milan GIisi¢

Georgia Pozoukidou

Marija Maksin,
Sasa Miljjic,

Nikola Krunic,
Viadica Ristic

Jelenia Zivanovi¢ Miljkovi,
Vesna Popovi¢
Maja Petrovic,

Bojan Banjac,
Branko Malesevic¢

lgor Svere,
Marko Jaric;
Nikola Budimir

DzZemila Beganovi¢

Milorad Macura

Editorial
Glulam Beams Reinforced with FRP Strips and Their Application in
Architecture

Land Use Transport Interaction Models: Application perspectives for the
city of Thessaloniki

Spatial and sectoral planning support to sustainable territorial and tourism
development of protected mountain areas in Serbia

Land use regulation and property rights regime over land in Serbia

The Geometry of Trifocal Curves with Applications in Architecture, Urban

and Spatial Planning

BIM: Promises and reality

Complex urbarchitectonic structures of Pridtina and Novi Pazar cities

Social space as the subject of scientific research — Spatium

spatium



EDITORIAL

Dear readers,

In this issue of Spatiumwe publish a number of papers from the field of: architectural constructions; sustainable tourism development;
land use property rights and transportation land use; and urban planning and design of particular urban areas.

A special part of this issue comprises an article of architect Milorad Macura, who was the first director of the Institute of Architecture
and Urban & Spatial Planning of Serbia as from the time when Institute became independent scientific organisation (in 1961).
Otherwise, the Institute was founded in 1954 as a University of Belgrade institution, within the Faculty of Architecture.

The original article of Milorad Macura, in Serbian language, here translated into English language, was published in the professional
journal Sawremene urbanisticke feme, 2-1964. Here, a photo-copied facsimile of the original article is also enclosed. The article was
but one among other contributions to the 7#4ird Congress of Urban Planners of Yugosiavia. Now, we publish this translation on the
occasion of the 60™ anniversary of the Institute of Architecture and Urban & Spatial Planning of Serbia.

In the article, architect Macura addressed the theme of spatial planning and some related issues. He was among the pioneers, on the
international academic scene of that time, of a multi-disciplinary academic and practical research, which he depicted as 'spatiology’,
to denote a general method of dealing with a number of aspects of spatial planning as an eminently social science, but also including
other relevant aspects, i.e. technical, aesthetic, regional, functional, environmental, institutional, organizational, that of use of natural
resources, and so on. Within this realm, he introduced a number of categories that only later became standard notions, viz., 'social
production of space’, 'space as a societal product’, spatio-societal processes’, ’Lebensraum’, 'spatio-societal manifestations and
relations’, ’spatiological research’, 'spatiological dialectics’, spatiological problematic’, and so on. In his usage, these and similar
categories were imbued with the spirit of that time, which was, on the one hand, enthusiastic and optimistic, and at same time already
carrying the early worries about negative ecological aspects of social and economic progress, on the other. Architect Macura further
developed main issues of his seminal article in a number of his subsequent papers, published in the mid-1960s.

Editor-in-Chief
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GLULAM BEAMS REINFORCED WITH FRP STRIPS
AND THEIR APPLICATION IN ARCHITECTURE

Radivoj Solarov?, TS 'Mileva Mari¢ — Ajnétajn’, Novi Sad, Serbia
Milan GliSié, University of Belgrade, Faculty of Architecture, Belgrade, Serbia

This paper emphasizes the advantage of using carbon polymers while producing and strengthening glulam beams. Due to advanced
research carried out in this field, the first application of carlon polymers based products was implemented in Western countries.
Structural elements containing carbon polymers, or being reinforced by them, show higher resistance and durability properties, as well
as the ability to be produced in various shapes. These features can find best application in architecture so the architects’ imagination
in design could be realized. Many attractive buildings were constructed over the last decade, each of them showing exceptional
safety, resistance to atmospheric influences, durability and cost-efficiency. Beside application of carlbon polymers in the construction
of new buildings, they are even more important in the field of historic heritage restoration. The original research carried out on ten
samples in the laboratory is presented in the second part of the paper. Position of the reinforcement on the samples was chosen as it
would be done in practical retrofit cases. Deformations of the samples exposed to pure bending were measured, so their behaviour in
the elastic range could be analysed based on the results. Measured results were compared to those calculated by using FEM model,
developed with software package AxisVM. Based on performed analysis, the conclusion was made that by strengthening timber glulam

beams with FRP strips, the simple and efficient static load bearing capacity upgrade is gained.
Key words: FRP strips, glulam strengthening, architectural structures, testing samples, FEM model.

INTRODUCTION

It was in the 1960s when two new epochal
products emerged in the chemical industry,
which found wide use in all areas of life. Firstly
there were strips consisting of carbon fibres
(CFRP), and beside them, adhesive epoxy
resins (ER). Originally they were used in the
military industry for weapon production: fighter
jets, remote-controlled  aircrafts,  ships,
automatic weapons, bulletproof wests, etc.
Furthermore, these materials found wider
purpose in the car industry for the production
of race car bodies, as well as safety cabins
which protect the driver due to high impact
resistance, even at speed of 150mi/h. It might
be interesting to mention that certain products
were modified in order to get more elegant and
stronger ones: tennis racquets, golf clubs and
fishing rods, wind power plants propellers,
generator blades, strips for heavy lifting, sport
protective equipment, etc. Modern composite
materials production technology basically uses

'Gagarinova 1, 21000 Novi Sad, Serbia
solarov@open.telekom.rs

numerous thin fibres made of carbon
polymers. This enables production of very
durable materials. Solid beams, square cross-
section, rectangular, circular or jagged shapes
could be formed by twisting (pultration) from
carbon  fibres CFRP  (Carbon  Fibre
Reinforcement Polymer) that are only 5-10 um
thick. Most often the cross-sections of the
load-bearing structures are formed as
composites from traditional materials (timber,
steel or reinforced concrete), strengthened by
carbon materials in the shape of rod, strip or
panel, in the major stress zone. Content of
carbon fibres in standard strips s
approximately 50% of the volume, or 70% of
the total mass, while the rest are fillers and
epoxy resin used to connect fibres. If we
compare carbon fibre strips characteristics
with steel bars, with same cross-section areas,
we come to see that carbon strips tensile load
bearing capacity is 6 to 8 times higher, while
the weight is 75 to 80% less than steel, and
30% less than aluminium.

Another product of modern technology that
makes reinforcement possible is a high quality
adhesive that creates a good bond between the

surface of the beam that is being strengthened
and composite reinforcement. This multi-
component glue contains epoxy resin as the
main component. Adhesive strengthening does
not take much time and a good bond of high
endurance to shear, so good elastic properties
between the elements are quickly achieved.
Bond quality is reached if the reinforced
element surface is compact and if the pull-off
test shows required strength.

When it comes to large span timber
constructions, higher stresses in the cross-
sections are being reached, which results in a
need for strengthening. The first rein-
forcements were carried out with a steel
reinforcement set in the lower section of the
beams — Bohannan (1962), and Mark (1961)
with aluminium reinforcement. The idea of
strengthening the timber spread rapidly
afterwards, especially in countries that are rich
in timber. Research teams engaged in the
experimental studies of the behaviour of
reinforced timber structures were formed at
university centres.  Investigations showed
issues due to separation of reinforcement,
known as 'delamination’ (Theakston, 1965).

spatium 1
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IMPLEMENTATION OF FRP
PRODUCTS IN ARCHITECTURE

From the point of view of architecture, the main
advantage of using FRP materials is that in
conjunction with other building materials,
load-bearing capacity can be increased only in
points where needed, reducing the height of
the structural element, and therefore the
weight. These characteristics have given the
opportunity to architects to express their
creativity in designing and implementing them
in constructing objects that were, until then,
almost impossible to be realized.

Aesthetic appeal of the object is of main
importance even for the large span
construction elements. Composite elements
fully satisfy other requirements made by
modern society, such as energy efficiency of
buildings, environmental impact, resistance to
aggressive environment and moisture.

Architecture of constructing timber structures
is improved by using composite materials,
especially in those countries with great
economic growth. This will be illustrated
through several examples that have been
realized in the last fifteen years.

The Road bridge Tynset

The bridge consists of three arches, with the
largest span of 70m, in a shape of lattice girder,
with two smaller glulam arches, 26.5m in span
each. Total length of the bridge is 124m. It has
elegant appearance despite being exposed to
dynamic effects and vibration due to heavy traffic
and earthquakes. Therefore the suspended road
slab was made of glulam beams and reinforced
concrete slabs, prestressed with steel cables.

Specific attention is paid to protect structure from
moisture, and it is stabilized at 10%. In order to
achieve this, elements made of impregnated pine
were covered with copper along the top surface,
while the road slab was protected with waterproof
membrane. In addition, the bridge is cost-efficient
considering building and maintenance.
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Figure 1. The Tynset Briage crossing the upper part of the
river Glormma in Hedmark, Norway (2007).
Source: hffpy/www.go-explore-trans. org/wp-
conteny/ploads/ images/tynset glulam_bridge.jog

Church structures —The Cathedral in
Oakiand

Church objects demand special conditions
when it comes to size, aesthetics and
acoustics. This can be achieved by using
glulam curved beams, arches and lattices.
Such unique structure was built as the temple
of the Holy Saints of Christ in Oakland. It was
constructed from two curved glulam and steel
frames forming walls. Frames are circular,
intersecting with each other, forming a shape
of football stadium. The inner circle is 100m in
diameter, while the outer one is 103m. The
structure was designed with seismic resistance
to return period of 1,000 years earthquake.

Figure 2. The Catheadral of Christ the Light, in Oakland,
Califormia, USA (2008).
Source: hifp,/ipload wikimedia.org/wikipedia/commons/
thumly#4/Oak Cathdrl 1.jog/2500x-ak Cathar! 1.jpg

The LeMay Car Museum

The largest car museum was designed to
demonstrate the love of a society which is the
largest car manufacturer in the world. It was
decided to use glulam not for aesthetics
purposes only, but to achieve lower
construction cost, due to limitations in the
budget. The construction of the LeMay
museum cost approx. $1,120 per m? while the
typical museum cost varies between $4,500
and 9,000 per m”.

When entering the exhibition hall, beside the
line of sparkling classic cars, visitors can see
the roof system with curved laminated beams.
The frame span is 104m. It is strengthened
with FRP strips in corners. In general, it is one
of the biggest framed structures in the world.
Fire resistance of this structure is 1 hour, and it
also meets the specific requirements set forth
by the National Earthquake Hazards Reduction
Program. The roof cover, which is curved at the
corners with a radius of 17m, is very
impressive. It consists of shiny metal sheets,
like aero-dynamic surface of a car. The
structure offers a distinct sense of grandeur
and aesthetic perfection of vast space.

ill_!l

Figure 3. The LeMay Car Museun in the city of Tahoma,
USA (2012).
Source: htfp;/www.trjpadvisor.cormyAttraction_Review-
Go8776-03203900-Reviews-
LeMay America s Car Museurm-

Tacoma_Washington.himi, or hiffp.//media-
can.tripadvisor.com: /mediayphoto-y02/88/27/bb/lemay-
MUSELM-at-marymount jpg
Nowadays, other composite materials such as:
self-compacting concrete for filling precast
joints (Okrajnov-Baji¢, 2009), and fiberglass
waterproof cloth membranes for covering domes
(Vavan-Vugelji¢, 2009, Nenadovi¢, 2010) are

being used for raising this type of objects.

FRP strengthening methods for existing
buildings

In comparison to above mentioned buildings,
there is much larger number of existing objects
in need of static strengthening, due to changes
in function. This occurs in cases when new,
additional load is to be applied to the girder,
when it needs to be transferred to another
static system, or if the existing system is
deformed, and needs to be retrofitied. The
procedure of reinforcing glulam elements is
very simple and gives excellent results shortly.
It can be applied successfully when repairing
timber elements in old buildings representing
protected historic monuments, or in the
buildings with changed room function.
Strengthening of domes, towers, chimneys and
silos is performed in a similar manner, by
circular wrapping with FRP strips, so critical
stress zones are covered.

FRP is perfectly flexible material which can be
adjusted to a circular shape, fits well to the
surface and the ring can be accomplished by
overlapping the ends over each other.
Reinforcement has a primary role in stiffening
spatial structure by accepting unintended
horizontal shear forces which may occur
unexpectedly  during  earthquakes. The
technique of strengthening with carbon FRP
strips enables constructing buildings resistant
to seismic impacts or restoring buildings
damaged by the earthquake. Considered cases
of strengthening structures have justified
application when upgrading the building and
strengthening protected cultural monuments.
Due to high demands that must be met in the

2 spatium
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strengthening approach, quality testing of the
materials from which the element was made is
recommended, as well as assessment of its
condition. Based on these results, it is possible
to make the best choice for retrofit project. For
these purposes, it is recommended to develop
numerical model for analysing limit stress
state in the model.

Carbon fibres are durable and do not lose their
mechanical properties over time. Their
exploitation period is more than 50 years.
However, despite the time resistance, it is
necessary to check their load bearing capacity
periodically and, if necessary, renew protection
or replace them.

Having high compressive strength, being
lightweight and resistant to corrosion, it can be
concluded that, when it comes fo
strengthening elements, FRP strips are
superior to high-performance steel intended for
prestressing concrete.

PROPERTIES OF REINFORCED
GLULAM BEAMS

Additional important glulam beam properties
will be highlighted in this part of the paper.
When comparing the strengths of wooden
beams, it can be noticed that solid timber has
lowest strength due to inhomogeneity of the
material or due to orientation of the fibres in
single direction only (Figure 4). When it comes
to glulam elements, timber fibres are arranged
in layers in the same direction, so the beam
has greater strength. If such beam is
strengthened with FRP strips, even larger
strength is achieved.

It is important to notice that solid timber beams
show largest dispersion of results, due to greater
possibility of occurrence of defects in the
material. These faults are leading to the fracture.

=
>
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M Timber

Ghulam

FRP Reinforced
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Figure 4. Average compressive Strengith in the cross-section
of the timber béarm).
Source: Jobin and Garzon-Bamagén (2007)

When it comes to choosing strengthening
reinforcement we can make a comparison of all
known materials with the same cross-section
surface areas, using operating stress/strain
diagrams. Carbon fibres have highest strength
and stiffness of all fibres used in structural and
homogenous strengthening materials. Carbon
FRP strips are divided into several categories
based on the modulus of elasticity.

Environmental impact is of great importance in
the selection of suitable materials for
construction process, as well.

In this respect the glulam beam is
biodegradable with the possibility of being
recycled, i.e. production of glulam beams
requires about two times more energy than the
energy needed for production of the solid
timber beams. FRP strips are also made of
material that can be recycled.

Fire resistance is significantly better when
compared to steel, since timber conducts heat
300-400 times slower than steel. Timber
element exposed o fire creates a
carbonaceous layer on the surface, so the heat
transfers to the inner parts of the cross section
at a speed of 0.6 to 1.1mm/min. At such
temperatures beam does not deform, does not
apply additional pressure on the supports and
does not collapse (Kuzman, 2010).

In recent years, experiments were carried out
on sample beams exposed to gas flame at
800°C. After being exposed to fire, samples
reinforced with FRP strips retained their form
and load bearing capacity as opposed to the
non-reinforced samples that have undergone
major changes. It is believed that strengthened
surfaces of the beams suffered less because of
the FRP strips blocking the flow of oxygen to
the timber. This means that FRP strengthened
glulam beams can withstand the fire for 1 hour,
which is long enough to evacuate the people
from the building in case of fire emergency
(Ogawa, 2000).

The energy efficiency of timber and carbon is
reflected in the fact that they are both good heat
and sound insulators. Even though a large
amount of carbon-dioxide is being released in
the process of burning these materials, this
harmful gas is absorbed by increasing the forest
areas. For this reason, afforestation is important
for environmental preservation. Production and
processing of timber creates the conditions for
increasing its use in buildings construction.
Such goal can be achieved by developing a
National plan for the conservation of wood
resources and the environment in the upcoming
century, like the one being implemented in
Japan (Ogawa, 2000).

From ecological point of view, as a housing
space consumer one must follow bio-climatic
principles and have a responsible approach
towards the environment he is part of. Keeping
this in mind he should tend to choosing
transparent facades as well as natural and
simple materials, in order to achieve the effect
of presence of surrounding inside of the object
(Kosori¢, 2011, Baji¢, 2011).

LABORATORY STUDIES

The first study which will be presented in this
paper began in 2006. FRP reinforcement strips
were applied to laminated wooden beams,
which were later experimentally tested
(Solarov &f a/ 2011). The aim of the research
was to study the behaviour of glulam timber
beams-samples exposed to short-term bending
load. Based on the measured values of
deflection and strain at characteristic points of
the samples, the effect of reinforcement can be
analysed, comparing the deformation of the non-
reinforced and reinforced samples. Along with
the laboratory testing, calculation of impact on
numerical model was carried out as well.

Previous examinations

These tests were conducted in order to
determine the actual mechanical properties of
the materials that can be used for the
development of computational models, and the
selection of equipment for loading and
measuring deformations on the samples. For
this purpose, several preliminary tests were
conducted in order to collect data:

The first resting showed whether it was
possible to strengthen glulam elements with
FRP strips. They transmit large forces, so it is
necessary for timber surface to be resistant to
tension (pulling). 'Pull off method was used
for this purpose. Three measurements were
made with this equipment. Each measurement
gave results that were higher than the min.
values for the substrate of 1.5 N/mm?. This
way, it was concluded that the surface was able
to undertake strengthening.

The second lest was related to the
determination of the quality of the adhesive
connecting the fimber slats, or to
determination of shear forces that can be
accommodated by the compound. The tests
were carried out on three samples composed
of glued lamellas. The procedure was
performed by the device for applying vertical
forces, and fracture in all cases occurred at a
wooden lamella at forces between 24.40 and
25.0kN.

The third fest was performed in order to

spatium 3
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determine the quality of adhesives used for
bonding FRP strips and timber lamellas. FRP
strip was glued between two timber lamellas
with epoxy glue Sikadur-30. The load was
applied gradually using the same device as in
the previous experiment; however, the fracture
appeared in the timber earlier at a force of
11.5kN. This confirmed the good bond quality,
but also a FRP strip feature that shows it
receives considerable pressure when applied
to the timber surface (due to the small scale
samples, buckling could not be reached).

The fourth festing amed to determine the
modulus of elasticity of timber lamellas. Two
timber samples in the form of a simple beam
were subjected to bending. Modulus of elasticity
of 16,748 N/mm?, which is significantly higher
than the value given by EN-1194 for wood GL-24
class, which is 11,000 N/mm?, was experi-
mentally determined.

Other fests results were taken from the
manufacturer, FRP strips and timber imported
from Austria.

Testing samples

To obtain as reliable data as possible while
testing, it is necessary to take as many samples
as possible in order to get the results which
could be analysed using statistical methods
(Figure 4). For the research purposes, 10 beams
were made and divided in three groups of which
one beam was unstrengthened, and the rest
were strengthened with various amounts of
reinforcement in different spots. Positions of the
reinforcement were carefully chosen to closely
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represent practical cases preformed in
rehabilitation of structures. In  Figure 5
dimensions of cross sections for every group of
samples are given, and in addition, the position,
type and length of reinforcement.

The choice of the beams length and cross
sections was made according to the
manufacturers recommendations related to the
testing of timber beams, where there is no need
for taking the stress corrections. Series 1 consist
of 4 samples, series 2 is lower for the height of
one lamella and consists of three samples, while
the samples from the series 3 are almost the
same height as the samples from the series one,
and consists of three samples. Every sample has
one unstrengthened sample.

Deflection measuring instruments were placed
in the middle of the span (largest deformation),
at supports and at the points where the pressure
was applied (Figure 6). The measurements at
supports were important, since the deflections
occurred due to crushing of timber, which
affected the deflection in the middle of the span.
Additional tensometers were used during the
experiment for control measurements. Strain
gauges were used for measuring dilatations by
electric reading in the middle of the span on the
top and bottom lamellas.

The aim of the experiment was not to cause the
fracture in the beams, but to monitor the
behaviour of the specimens in elastic and
plastic  deformation range. After the
measurement, the zero reading was performed
as well as the control of residual deformation.

SERIES 3
SERIES 2 [

o 53281800,

2020 mm

Unreinforeed
1=3200 mm
r-
Unreinforeed
'.!rl)(lﬂu" ﬂ,dl;!lﬂ.
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2 Sx32+160 mm
232102 mm

Figure 5. Cross sections of 10 sample beams grouped in tree series
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Figure 6. Testing subject with positions of measuring insiruments (Iméasures are given in cim)

Research results analysis

Samples were exposed to bending in a way that
the load was applied in several steps. For the
future analysis only one representative
measuring is given. In order to show results,
deflections in the middle of the specimen from
the series 1 are given in Figure 7. It can be
seen from the graph that behaviour of every
sample was liner up to the point when load
bearing capacity reached 2x24(48)kN. After
reaching this point deformations grew faster.
The same behaviour can be noticed for series
3, while the series 2 (cross section with less
height) reaches the critical load at
2x22.5(45)kN.

.Y
Y

Force kN

o
X

Deflections [mm]

Figure 7. Deflections measured at mia-span
for five samples of series 1

Using these observations two characteristic
zones in which the sample can be found can be
distinguished:

Zone |, linear elastic behaviour between
deflection and load, so only the behaviour of
the specimen for the load level of 2x10(20) kN
and 2x20(40) kN will be taken for further
analysis

Zone I, non-linear behaviour between
deflection and load — the zone of unpredictable
specimen behaviour for the higher load level:

— Series 1, the deformation of the sample was
manifested in the form of irregular crushing
of timber fibres on the surface (more than
3mm), where the load was applied at
supports as well, which caused section
warping and rotation of the entire sample,

— Series 2, deformation of the unstrengthened
specimen no. 20 led to vertical fracture in
the middle of the range, while in case of
strengthened specimen no 22, the fracture
appeared in the ftimber under the
strengthened lamella, Figures 8 and 9, and

—Series 3, the deformation appeared in the
strengthened sample no 31, as a fracture, but
in the spot where the strengthening was
ending.
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Speciman no. 22

4

JLP
B2

5 1#“

Flgure 8. Cracking and crushing of timber fibres in the sample no. 22

3D numerical beam model was developed in the
AxisVM ® software package based on the finite
element method. It supports important features for
modelling transient and boundary conditions
using the links for two types of elements (lamella-
lamella and lamella-carbon, 'link’ finite element),
and for beams using a shell ('Shell’ finite
element). The bond between the wooden lamellas
was accomplished with the glue for wood, while
the connection of lamellas and FRP strips was
formed with two-component epoxy adhesive.
Used ’Shell’ finite elements have three
translational degrees of freedom and three
rotational degrees of freedom in the finite element
node. The final element in the node comprises
stress state caused by axial force, bending and
shear. To define the parameters determining final
elements, the input data of mechanical properties
of the material were used (class of laminated
wood, the data from the FRP strips and epoxy
adhesives testing), cross section geometry and
beam-model span obtained by previous research
(Section on previous examination). To be precise,
these technical characteristics are as follows:

—for  timber:  Ex=11,000kN/cm?  or
Ex=16,748, Ey=37kN/cm?, (Ex-modulus of
elasticity for timber parallel to wood fibres,
Ey- modulus of elasticity for timber
perpendicular to wood fibres),
v=0.21(Poisson  ratio), a,=8x10%1/°C
(thermal expansion ratio), p=420kg/m?
(timber mass) and d=32mm (timber lamella
thickness),

—for FRP strip, type S: Ex=16,500kN/cm?,
Ey=16,500kN/cm?, v=0, o,=4x1071/°C,
p=1,800kg/m* and d,=1.2mm and

—for FRP strip, type M: Ex=21,000kN/cm?,
Ey=21,000kN/cm?, v=0, o,=4x1071/°C,
p=1,800kg/m and d,,=1.4mm.

In order to achieve greater accuracy sections

were divided into final elements, 10cm in

length, which define positions of the load and
strengthening FRP strips length. The bond
between lamella and FRP strips was made

Figure 9. Broken sample no. 22

1.

Figure 10. 3D deflection suréce for the moae/ no. 10

through translational and rotational stiffness,
which was 107kN/m and 107kNm/rad, for the
supports stiffness of 105kN/m/m.

As a result of the 3D model calculations, a
wired model with iso-surfaces in various
modes was obtained. State of deflection of the
specimen no. 10 is presented in the Figure 10.
Similar iso-surfaces were obtained for tensile
and compression stress states for this and
other specimens.

Analysis of measured and calculated
results

Data for deflexion and normal stresses in the
top and bottom lamellas of the beams, in
timber as well as in reinforcement, are taken
for comparison of numerical and measured
values. The differences in results are obtained
from experimental testing and numerical
model. In all cases the measured deflections
are lower than the computational, as well as
stresses. Deflections analysis points out small
differences between measured and calculated
deflections, which would almost overlap
perfectly if presented by curves.

Numerical analysis of the model was
performed with the two modulus of elasticity,
E = 11,000N/mm? modulus of elasticity
(provided by the EN 1194 for glulam GL24h), and
E=16,748N/mm? modulus of elasticity, obtained
by examining the structure in this study.

If measured values are compared to numerical
ones, for the first value of modulus of
elasticity, it can be noticed that computational
deflections are 26-58% higher than measured.
The similar situation is with computational
tension in timber which is 20-37% higher than
measured. Computational tension in carbon is
0-46% higher, while this ratio for the pressure
in timber varies between 26-63%. Comparing
measured with computational values, for real
modulus of elasticity, these variations are
getting lower. Computational deflections
values are higher by 3-12%, tension siresses
in timber are higher by 0-46%, while pressure
stress is larger by 0-13%. The conclusion can
be derived from the analysis that the numerical
model is reliable and safe, so it can be used
for static analysis for beams retrofit.
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CONCLUSION

Numerous advantages of using carbon FRP
strips for strengthening glulam beams were
listed in the paper. Certain conclusions
necessary for implementation of this system in
retrofit of new and existing structures were
derived from research on specimens and
computational models.  Contribution to
strengthening of timber glulam beams by using
FRP strips enhancing tensile strength up to
40-60% (Johnsson, 2006) was stated in cited
papers. In this research, following conclusions
were obtained from laboratory testings:

—Comparing the non-reinforced specimens
with the reinforced ones, deflections are
reduced by about 20%, stresses by 25% and
flexural stiffness is increased by 24%.

—Horizontal reinforcement is better than
vertical, since it gives smaller deflections
and stresses and enables great rigidity.

—The best position for the reinforcement is
below lowest lamella.

—Full contribution of the reinforcement is
obtained when FRP strip is extended over the
supports, along the entire span of the beam,
because it receives bending and shear
forces, and at the same time prevents
torsion.

— Deflections and siresses decrease when
reinforcement surface increases.

— Measured values for deflections and stresses
are lower than results obtained from
numerical models.

— Strengthening with FRP strips with higher
modulus of elasticity enables greater
capacity.

—Increasing loads leads to reaching critical
value of stresses in the cross section of the
beam, and finally to fracture of the element,
defined as failure. Failure of each element
occurred in tensioned zone of the timber.

Based on these observations it can be said that
FRP strip reinforcement applied on timber
beams improves load bearing capacity, and is
dependent on parameters that were modified in
this study: position, length and surface of
reinforcement.

In order to obtain high-quality reinforcement of
glued laminated beams it is necessary to
proceed with further research in this area. It
might be interesting to direct further research
onto behaviour of timber glulam beams
exposed to permanent load (load being applied
for longer than three years), since it is known
that timber's load bearing capacity reduces by
up to 40%, and FRP strips have minimal
extension. Frame and arch structures are

interesting for testing as well. Further studies
in this field should be focused on the zone of
unpredictable behaviour of the beam with
rotation and warping of the cross section
appearing. This phenomenon could be
prevented by placing pads of various sizes on
load application spots and inserting side
supports — stiffeners in various places.
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LAND USE TRANSPORT INTERACTION MODELS:
APPLICATION PERSPECTIVES
FOR THE CITY OF THESSALONIKI

Georgia Pozoukidou?, Aristotle University of Thessaloniki, Faculty of Engineering,
Department of Planning and Development, Thessaloniki, Greece

Land use patterns and transport system are considered to be the two basic components of the urban development process, and as
such they have been in the core of spatial planning policies for the last 4 decades. Land use transport interaction models are
computer tools that could help us understand land use changes and organization of human activities in relation to existing or planned
transport infrastructure. In this context this paper examines the perspectives of applying a land use transport interaction model for the
city of Thessaloniki. Obtaining, preparing and validating socioeconomic data is a crucial part of the modeling process, therefore an
extensive search of the required data was performed. The quest for appropriate and suitable data concluded with a detailed recording
of emerged problems. In response to the inability of finding suitable data to perform the first step of the modeling process ie.
calibration, the paper concludes with some thoughts related to data availability, organization and standardization issues. Last but not
least, the paper stresses out the significance of data availability for utilization of land use transport models, so as not to remain purely

academic products but tools with practical value in planning.
KNey words: Land use transport interaction models, urban models, calibration, Thessaloniki.

INTRODUCTION

Land use patterns and transport system are
considered to be the two basic components of
urban development process, and as such they
have been in the core of spatial planning policies
for the last 4 decades. Therefore, urban form and
land use structure were important determinants of
the quality of urban space through respective
urban and regional planning  policies.
Furthermore, in more recent years, finding the
optimal spatial organization of urban functions in
conjunction with a balanced fransport system was
the necessary condition for sustainable urban
development and mobility in modern cities.

Land use transport interaction models (LUTIM)
are computer tools that could help us understand
land use changes, establishment of new spatial
patterns and organization of human activities, in
relation to existing or planned transport system.
The issue of the interrelationship between land

43t flr. Main Building,54124, Thessaloniki, Greece
gpozoukid@plandevel.auth.gr

uses and the transport system has been
extensively discussed in the relevant Greek
literature but mainly on the basis of its
qualitative dimension (like in articles of:
Pitsiava ef a/ (2013), Pitsiava & Kafkalas
(2010), Bashas e a/. (2012) and Pyrgidis &/ a/.
(2013)), while the quantitative dimension, as
expressed through the use of LUTIM, has been
neglected. Thus, although in Greece in the last
thirty years there have been designed and
implemented significant transport infrastructure
projects (i.e. Athens Metro System, Thessaloniki
Metro System, Attiki Odos in Athens, Outer Ring
Road in Thessaloniki etc.), the use of such
models in practice is non-existent.

In contrast, in many European countries and the
US the use of LUTIM is a prerequisite to long-
term and medium-term strategic plans for
sustainable urban  development.  Relative
international bibliography refers in great detail to
the use and utility of LUTIM, as tools for
evaluating the impacts of urban development
policies (US EPA, 2000 and Spiekermann
&Wegener, 2004). Actually, in the USA it was the

passage of two US federal policies in the early
1990s (Clean Air Act and Intermodal Surface
Transportation Act) that brought LUTIM from
academic circles to planning practice.

In Europe the issue of understanding and
designing a sustainable urban transport and land
use system was prevalent in the research agenda
since early 1980s. Relevant reports by the
European Conference of Ministers of Transport
(ECMT 1995, 2002 & 2006) highlight not only
the importance of developing integrated land use
and transport policies, but also the importance of
high quality implementation schemes and the
need to gain public confidence and acceptability
to support these policies. In this framework
several research programs were initiated (i.e. EC
Policies for Land Use and Transport for Increasing
Urban Sustainability — PROPOLIS) to identify key
elements for sustainable urban transport policies
(Lautso ef al, 2004), and fo create decision
support tools in an effot to gain public
acceptability and to engage actively key
stakeholders into the planning process (Banister,
2000, Banister, 2008). Today, LUTI models are
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considered to be an essential part of urban
transport policies and practices, mainly through
the development of strategic plans for multimodal
urban fransport system, such as the Sustainable
Urban Transport Plans — SUTPs (EC 2005, 2007),
and the Sustainable Urban Mobility Plans —
SUMPs (EC, 2014). Both SUTPs and SUMPs
combine multi-disciplinary planning, policy
analysis and decision making, where LUTI models
are incorporated as tools for developing
alternative  scenarios and helping involved
stakeholders to understand better the effects of the
measures and policies discussed in the relevant
plans (Bihrmann éf4l, 2011).

In this context, the paper examines the
perspectives of applying a LUTIM for the city of
Thessaloniki. The paper starts with the definition
of LUTIMs and describes their usability and
functionality within the planning context. It
continuous with the description of TELUM —
Transportation Economic Land Use System, a
LUTIM widely applied in the USA, and focuses on
recording its data requirements. Following there is
an attempt to collect the data necessary for the
city of Thessaloniki, in order to perform the first
stage of the modeling process, mode! calibration.
The paper concludes with a description of the
problems emerged during the process of data
acquisition and stresses out the significance of
data availability in the use of LUTIM or any urban
model for that matter®.

LAND USE TRANSPORT
INTERACTION MODELS

Urban models and more specifically LUTIM
were the way in which planners began to use
the capabilities of personal computers, a tool
to process large volumes of spatial data
quickly, reliably, and accurately. The first
generation of ITLUM occurred in the 1950s in
North America, where rapid economic growth
and the need for systematic study of
interactions between land uses and the
transport system set the conditions for creation
and exploitation of the first urban models (Brail
and Klosterman, 2001).

Land use transport interaction models are a
class of urban models that focus primarily on
population and employment location
preferences in urban space, taking into account
spatial interactions between different locations

2 |t should be noted that the context of this paper is
relying on the initial findings of an ongoing research
funded by the Research Committee of the Aristotle
University of Thessaloniki. The research is a
cooperation between the Department of Spatial
Planning and Development and the Transport
Engineering  Laboratory  (Department of  Civil
Engineering) of the Aristotle University of Thessaloniki.
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service I L regulate
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Infrastructure build Policies
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+ Education * Developers Objectives
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+  Water/sewer c owners + Development
* Energy t = Govemment ™ Restrictions
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] Government L] + Environmental
* Interest Groups Protection
construct Q

Figure 1. Interactions in a typical LUTI modk/

of these activities, and in relation to the
transport system. Several LUTIMs have been
developed, but regardless of their underlying
theoretical background, their main objective is
to simulate the behavior and interactions of
factors and parameters that shape space, and
translate their effects in a systematic way using
algorithms. In this way it is possible to
extrapolate the behavior of these parameters in
the future, taking into account alternative
development scenarios such as population
growth, new infrastructure, environmental
constraints, restrictions on construction, etc.

Figure 1 illustrates, in an abstract way, a
typical LUTIM. The diagram represents
interactions between three key players:
households, businesses and government. The
purpose of the diagram is not to depict in an
exhaustive way the processes and interactions
that might take place in such a model, but to
provide a framework within which the reader
can understand the process of simulation, the
impacts and interdependencies for each one of
these three factors.

TELUM - TRANSPORTATION
ECONOMIC AND LAND USE MODEL

There are several integrated land use transport
interaction models that have been applied and a
few are publicly available. Current research
focuses on the application of TELUM, one of
the most popular LUTIMs applied in the US that
is made freely available by the US Federal
Highway Administration. TELUM — Transportation

Economic and Land Use Model, is a land use
simulation model that can be used as a
forecasting and policy analysis tool. Development
of TELUM, which is part of a larger decision
support system, was initiated and funded by the
Federal Highway Administration (US Department
of Transportation), with Rutgers University and
the North Jersey Planning Authority being
responsible for designing and developing the
system. Funding started in 1998 with $1
million per year, over six years period. In 2005
new funding was approved focusing on the
implementation and widespread adoption of
the system. Today the system is copyrighted
and every metropolitan planning organization is
eligible to use TELUM at no cost.

TELUM is an integrated interactive system that
can be used to assist in evaluating the effects
of a region’s planned fransportation projects. It
may also be used to make long term forecasts
of a region’s spatial patterns. It uses current
and prior residential, employment, and land
use data to forecast future locations of each of
those by employment sector, household
income group, and land use type. The
interrelationships between transportation and
land use can be just as important, and in some
cases more important, than the individual
direct consequences of either. Having
articulated a framework for examining,
analyzing, or understanding transportation and
land use interactions, it then becomes possible
to consider the consequences of a wide
assortment of different kinds of policies. This
includes policies that attempt to achieve their
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aims by changes on the demand side, in terms
of urban planning and land use control, as well
as those that attempt to achieve their aims by
acting on the supply side in terms of various
kinds of transportation improvement. These
transportation improvements can be for
highways, transit or combinations thereof, as
well as in increases in utilization efficiency of
existing facilities (Putman, 2003).

Model Description and Data Requirements

TELUM evolved from Putman’s earlier work
(Putman, 2010) and is designed to project the
location of new residential and nonresidential
development based upon analysis of (1) prior
and existing residential and nonresidential
development, (2) the location of transportation
improvement(s), and (3) overall congestion in
the system. TELUM forecasts the location and
amount of household and employment growth
for up to 30 years, information needed by an
external travel demand forecasting model to
estimate network flows and subsequent
congestion induced changes in travel times.

Basic parts of TELUM are TELUM-RES and
TELUM-EMP, a residential and an employment
location model embedded with other auxiliary
modules in one system. Figure 2 portrays the
interrelationships  between models, sub-
models and their computational utilities. It also
outlines the modeling process in TELUM.
The chart itself is quite self-explanatory. The
modeling process starts with acquiring and
compiling the necessary data. It continues with
calibrating the model parameters for both
TELUM-EMP and TELUM-RES. TELUM-CALIB,
the computational utility that performs the
calibration process, uses a modified gradient
search technique to calculate TELUM-RES and
TELUM-EMP parameters, or coefficients, that
produce the best fit for the model equations to
region’s data. These parameters also assure
the accuracy of forecasts into future time
periods. Modeling process continues with
forecasting employment and household growth
and calculation of the associated land demand.
Based on this land demand, TELUM-LANCON
estimates the change in the amount of
land (per zone and locator type). If we would
like to make any changes in the forecasts
produced by the model, i.e. incorporate local
knowledge into the system, this can be done
by adjusting the attractiveness of land
(TELUM-ATRMOD-attractiveness modification
utility). Following is a brief description of the
two most basic parts of TELUM, the
employment and household allocation models,
in order for the reader to understand the
complexity that these models entail.

1. Data Collection

Household
Employment e
Land Use
Transportation

v

2. Data Compilation

Development of regional
forecasts for employment
and population

,

3. Calibration (TELUM-CALIB)

TELUM-RES &TELUM-EMP
parameter estimation and calculation
demand for employment and household
location

6. Incorporate local knowledge

Adjust land attractiveness
according to environmental
protection, development
restrictions etc.

4

- ——— -

I 5. Forecasting Results 1

T —— ———-——l

4. Land Consumption Model (TELUM
LANCON)

Parameter estimation using multiple
regression, calculation land demanded by
households and employment

Ficure 2. The maoaellina nrocess in TELLIM

A. TELUM-EMP-The Employment Location
Model

TELUM-EMP is a modified version of the standard
singly-constrained spatial interaction model.
There are three modifications: 1) a multivariate,
multiparamefric attractiveness function is used,
2)a separate, weighted, lagged variable is
included outside the spatial interaction
formulation, and 3) a constraint procedure is
included in the model, allowing zone and/or
sector specific constraints (Putman, 1992).

TELUM-EMP  model normally uses 4-8
employment sectors. Parameters A, a, B, a
and b of the equation are estimated individually
for each one of the employment types through
the calibration process. The equation structure
used for TELUM-EMP is as follows:

k _ k Kk k
B = lkZiPi.t—lAi.t—:LWi,t—J.ij.t exp (Bkci.j,t)

+(1-29EK |

M
where
wh_, = (Bl 18" 2)
and

L =
Alft—]. = [ZI(E}}—JE‘ L‘ll)- Cizf],t ﬁXP(BkCi,l,t)] (3)

where
gk . = employment (place of work)
=1 . . .
of type k in zone j at time {-1
E}‘t = employment (place of work) of
' type kin zone jat time t
Lj = total area of zone j

= impedance (travel time or cost)
between z ones i and j and time t

Cije

B ¢, = total number of households in
zone | at time t-1
?\k; k

- = empirically derived parameters

B. TELUM-RES - The Residential Location
Model

TELUM-RES is also a modified version of a
singly-constrained spatial interaction model.
There are two major modifications: 1)a
multivariate, multiparametric  attractiveness
function is used, 2)a consistent balanced
constraint procedure is included in the model,
allowing zone and/or sector specific
constraints. The model normally uses 3-5
(current maximum is 8) household categories
whose parameters are individually estimated
(Putman, 1992 and Putman, 2010)°. The
equation structure is as follows:

N = QB

(4)
where
Q= Fyaiakf (5)
and

nq=1
Bf' = [Z;Wiejj | (6)
and
- BB

W= W) DT T (14 54m) 0

3 A more detailed description of models’ structure is
available in related scientific texts (Putman, 2010,
2005, 1992)
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where

Ef =employment of type k
(place of work) in zone j

NP =households of type n
residing in zone i

12 =vacant developable land
in zone i

X =1.0 plus the percentage of
developable land already
developed in zone i

L' . =residential land in zone i

agn  =regional coefficient of type n
households per type k
employee

Gy =impedance (travel time or cost)

between zones i and j
q", ", r"=empirically derived parameters

n n
ol

TELUM-RES is also capable of including
additional attractiveness variables in the spatial
potential term Wi, but there has been little use of
this option in practice because such variables
require the subsequent development of a means
for their updating in forecast runs of the model.

TELUM data requirements

The success of every forecasting or analysis
project is critically dependent upon the quality
of its data inputs. In general, the more
comprehensive and complex the proposed
forecasting method is, the more extensive and
expensive the required input data is.

Data requirements for TELUM can be grouped
in categories depending on the different level
of spatial, sectoral, and temporal defail
required. It is important to distinguish between
the information needed in regard to the overall
modeling region, and the zone-specific
information that is necessary for detailed
spatial representation and analysis. Aegion, as
used in TELUM, represents the total
geographic area modeled. This area is defined
by the researcher or agency depending on the
modeling purposes. Following is a description
of data requirements for TELUM along three
basic dimensions for the modeling process:
the geographic, the temporal and the
activity/sectoral dimension.

Geographic  Dimension:  The  level  of
geographic detail used in the model depends
on the requirements and limitations of models
employed. Also one should be aware that the
greater the degree of the geographic detail (i.e.

the smaller the individual zones or analysis
areas), the greater the cost of obtaining the
data, the greater the required complexity of the
model, and, inevitably, the lower the statistical
reliability of the forecasts.

Prior applications of TELUM in the USA
(Putman, 2010, Pozoukidou, 2014) have
shown that the use of the US Bureau census
tracts and more often aggregations of few
tracts has been a satisfactory geographical
level of analysis. It should be noted that most
of the time analysis zones tend to be 'smaller
when they are located closer to the core of the
area being modeled and progressively larger as
moving away from the core. Apart from
selecting the appropriate analysis zones, a
quite trivial issue is defining the limits of the
study area or the region modeled. There is no
rigid definition imposed by the model, and a
general rule would be to define the regional
boundary were the amount of economic, social
and other spatial interactions diminishes.
Since most of the time it is not possible to
define this boundary with accuracy, it is
suggested that external zones are added in
order to encompass the interactions outside
the defined analysis zones.

Temporal - Dimension: For the purpose of
calibration TELUM needs data in two different
time periods. The ideal would be to have base
data in reference to a census year while the lag
time point would be five years earlier. As far as
forecasting, TELUM calculates forecasts in five-
year increments i.e. if we set the current year in
2010 then forecasts will be five years beyond,
starting from 2015, 2020 etc. Five-year increment
is considered to be a safe choice for both
calibration and forecasting, since there is little
chance that sufficient data will become available
in the near future to enable the use of shorter time
periods. On the other hand, using larger time
increments i.e. ten-year, can cause several
problems. The most significant one is that too
much can take place in ten years, meaning the
interactions between locator types, as well as
between activities and the transport system, won't
be depicted in the data. However, data availability
is the factor that determines the time frame of the
data used, which sometimes might be less than
the ideal data set.

Sectoral Dimension: TELUM models the behavior
of several locator types, which can be up to eight
employment and eight household types. The
precise number of different locators depends on
both data availability and the intended use of the
model outputs. The differences in location
behavior are determined from statistical analyses
of the base year dafa for the specific region, to
which the models are being applied.

Another type of data needed for calibration and
forecasting purposes is fransportation data. A
'description’ of the transport system, which may
include highway as well as transit, is taken from
exogenous sources. These would be outputs of a
transportation mode! that will provide a zone-to-
zone travel time and travel cost on various
modes that a user might experience. Based on
the number of travel cost, as well as on the base
year data regarding the initial locations of
employment and households, and on a set of
regional forecasts of total employment and total
households, a calculation can be made that will
gstimate their location in the zones of the region.
Often, a whole series of such forecasts will be
made, at five or ten-year intervals from some
base year, out to some long-term planning
horizon (Putman, 2005).

Calibration Data Requirements

Model calibration is the first step of the
modeling process and has to do with fitting
TELUM-RES and TELUM-EMP models into the
real world. This is achieved by estimating the
parameters for each locator type (i.e. high
income households, manufacture etc.), that
will be used in models' equation. These
parameters will be the ones that best fit the
structure of the dataset used and will minimize
the discrepancies between model results and
real data. Calibration process used by TELUM
CALIB module is based on the maximization of
the likelihood function and employs a gradient
search method (Putman, 2005).

Accuracy of the data used in the calibration
process is extremely crucial, since it predefines
the accuracy of the subsequent forecasting
results. To perform calibration for TELUM-EMP
it is necessary to have employment data
by employment type and by zone for two time
points five years apart. It is common practice
to set a typical census year as 'current' time,
such as 2011 (for Greece), and a 'lag' time point
five years earlier, i.e. 2006. It should be noted
that the employment data is the only data
required in two time points.

For TELUM-RES it is necessary to have population
data for one time point that will match TELUM-
EMP ‘current year. Population data are usually
households by type (4 to 8 categories of
household types i.e. by income category) for each
analysis zone, derived most of the times from the
decennial population census. TELUM-RES allows
the use of lagged household variables, which
require household data for a prior time period,
normally five years earlier. The use of lag
household data significantly increases the
accuracy of the calibration results.

Regarding land use data, it is considered to be
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the most difficult data to obtain. A data set of
different land use categories for each zone in
'current year' is required. The categories are
shown below:

o Total zonal area
o Residential area (by household type)

o Commercial area (used for commercial and
third sector employment)

o Industrial area
o Unusable area (e.g. water, environmentally

sensitive lands, land with developmental
constraints)

o \acant developable area.

Despite the fact that it seems quite

straightforward what type of land uses these
categories may contain, questions often arise
in determining where to place certain
categories that may have been defined
differently in the original data. Most of the time
problems tend to arise in determining what
constitutes vacant usable or developable land
area, TELUM treats this category as
developable land, or land that can be used for
residential, industrial, or commercial purposes.
How agricultural land, parkland, streets and
highways, and wetlands are to be treated is a
matter for decision by the user of the model.

APPLICATION OF TELUM IN
THESSALONIKI, GREECE

Study Area Profile

Thessaloniki is the second largest city in Greece
(after Athens), and one of the largest urban
centers in the Balkans area. Since the early
1980s the greater area of Thessaloniki
experienced tremendous changes in terms of its
morphological and functional organization. Key
features in these developments were urban
expansion and the formation of a 'new city' that
lacked defined boundaries and dominant
center(s). New high speed highways (in
conjunction with no investments in public
transit), shopping centers, R&D facilities and
companies’ headquarters seem to be scattered
in the peri-urban area. Suburban housing
became accessible and affordable to middle and
low income classes, increasing suburban
housing demand and therefore becoming the
main form of residential development.

Population distribution of the study area over the
last 40 years comes to confirm all of the above,
since the compact urban area of Thessaloniki the
'Urban  Agglomeration of Thessaloniki-UATH,
lost population to its surroundings (Map 1).
More specifically during 1991-2001, UATh
experienced only a 7% increase in population
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Map 1. Thessaloniki: Urban Aglomeration and Grealer Area

numbers, a percentage that was not even close
to the increase that the greater area of
Thessaloniki experienced (32%). Dispersion of
population to the outskirts of the compact center
became even more obvious in the next decade
(2001-2011) when UATh showed, for the first
time in its urban history, a 2% decrease, while
its peri-urban area (GATh) experienced a 23%
increase (Yiannakou, 2012).

Data availability and acquisition

The most challenging issue in applying a
LUTIM s acquiring the appropriate data. Data
required for TELUM and for the purposes of
calibrating the model(s), is presented above.
The first issue that had to be addressed was the
spatial analysis unit. When dealing with socio-
economic data it is common that spatial unit of
analysis is the census tract level (or its
disaggregation), as defined by the Hellenic
Census Bureau. The use of census tract as
spatial analysis unit has many advantages,
including the greater flexibility in defining the
boundaries of our study area and the fact that
we can work with actual (and not estimated)
data recorded every decade (1991, 2001,
2011, etc.).

Despite the fact that census tracts might be the
best spatial analysis unit, it was imperative to
take into account the spatial unit for which
transportation data was collected and which is
available to us. It has been mentioned that in
the process of modeling and mostly during
forecasting procedure, it is required to have a
computation of zone-to-zone travel time and
travel cost on various modes. A relative search
in regard to transportation data availability
showed that for our study area there has been
only one transportation study (TS) that was
conducted back in 1997. The study defined
316 transportation analysis zones (TAZ), that
most of the times were disaggregation of the
corresponding census tracts. Map 2 shows the
total area that transportation study covers and
its relation to the UATh and GATh.

Despite the fact that the fraffic study is
outdated, it still remains the only source for
transportation data and therefore it becomes
essential that we use the same spatial analysis
unit. It should be noted that definitions of TAZs
were the result of an extended analysis of
traffic patterns in the area of Thessaloniki.
Therefore, any future efforts to update
transportation data will most probably use the
same zonal system.

The inevitable selection of TAZ's as TELUMs
analysis zone created several spatial and
temporal inconsistencies. As far as spatial
inconsistencies, the first issue that arose was
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that the study area of 316 zones as defined at the
time that the fransportation study was conducted
(1997) includes the functional area of
Thessaloniki as in 1997. Besides, as indicated in
Map 2, the TS area covers mainly UATh and only
a small part of GATh, when GATh, as explained
earlier, experienced dramatic changes over the
last decade (2001-2011). Therefore, the 1997
definition of the study area becomes obsolete
for the use in TELUM. An addition of several
zones that would incorporate GATh into the
existing zonal system would be an appropriate
solution, but the lack of past and present
transportation data for these zones makes it
practically useless.

Another quite trivial issue was to find appropriate
land use data and to create the categories
required by the model. TS provided us with
some land use data, but the way it was recorded
was not suitable for use by TELUM. For this
reason a calculation of land use categories that
were missing was conducted. In more detail, TS
recorded land uses as total build area occupied
by each activity (i.e. residential, commercial,
etc.). Essentially, total build area is the actual
land area multiplied by the corresponding floor
area ratio (FAR). For instance, in a zone of 108
acres there were 267 acres build up area. A
simple division will give us a FAR of 2.4, which
happens to be the statutory FAR for this zone.
This led us to the conclusion that there is no
available 'land' for further development. If the
statutory FAR was higher than 2.4, then there
would have been vacant land available for
development in the zone. Under the same notion
we were able to calculate the acres for each one
of the categories needed.

In terms of data’s temporal reference, it is
predetermined that since we have transportation
data only for 1997, this will be set as the ‘current
year' for the calibration and forecasting process.
Therefore, 1991, which is the immediately
preceding census year, becomes the 'lag year'
This makes it a six-year increment, which is close
enough to the five-year ideal time increment.
Fortunately, employment, household and land
use data for 1997 are available by TS itself,
Table 1 summarizes data requirements and
sources for the use in TELUM.

Last but not least, one cannot ignore the quite old
time reference of the input data. Actually, the
issue that arises here does not have to do with the
time reference of the data per se, but with the fact
that both employment and household 'reality' has
radically changed over the last 4 years. It is well
known that Greece experienced (and still does) a
major economic crisis that led to financial support
from the International Monetary Fund in 2010.
This fact completely changed the market behavior
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Table 1. TELUM Data Requirements and Sources

Type of Data Spatial Temporal Source
Reference Reference

Population Control Totals Regional Lag, 1991 Census

Employment Control Totals by sector Regional Lag, 1991 Census

Households by Income TAZ Current,1997 TS

Employment by Sector TAZ Current,1997 TS

Interzonal Travel Cost TAZ Current,1997 TS

Land Use (Total and by type) TAZ Current,1997 TS

Average number of employees by TAZ Current,1997 Unavailable*

household type

Households (by income) per Employees TAZ Current, 1997 Unavailable™

(by sector)

Regional Rate of Employee Commutation Regional Current,1997 TELUM  default

value

* We can assume uniform distribution of employees across household pes

for both businesses and households due to
reductions in income, unemployment and the
undermining of public services and infrastructure
(Thoidou, 2013). One of the most evident effects
was on the housing construction sector where
hundreds of new homes in the suburbs still
remain unsold. The construction sector decline
led to a great loss of construction jobs that were
mainly occupied by immigrants. In turn,
immigrants, who mostly lived in the city center,
abandoned the city in order to find jobs in more
prosperous countries. This created 'new' housing
stock within UAth. In general, economic crisis

brought several effects that the city experienced
for the first time, like high vacancy rates in
commercial properties both in the city center and
suburbs, reduced use of cars due to high gasoline
price, and return of inhabitants in the city center
due to lower rents.

The effects of economic crisis are in many
ways related to the calibration of the model. As
mentioned earlier calibration process adapts
the model to the input data and determines the
values for a,, B, A, &, b and all other related
parameters. Essentially, the calculated values
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for these parameters incorporate the future
behavior for each locator type for employment
and households. Therefore, if we calibrate the
model with the 1997 data we implicitly assume
that past urban development trends will
continue to occur.

In a scenario where Greece did not experience
economic crisis this data, even if a bit
outdated, would have been appropriate for
model calibration. This is because in such a
scenario we assume that the development
trends will continue, until full capacity of
transportation and land use system occurred,
or until certain governmental policies suspend
or restrict market trends. When extreme and
unexpected events occur (i.e. stock market
crash), LUTIM, or any model for that matter,
cannot automatically adapt to the new
situation, unless we calibrate the model to the
new 'facts'. In the case of Thessaloniki the most
recent socioeconomic data available is the
latest national Census (2011), which still does
not capture the effects of the ongoing
economic crisis. Even so, if we decided to use
2011 data inputs, the fact that there is no
recent ftransportation data would make it
impossible to calibrate the model.

It is obvious that the calibration process and
the modeling process in general is a data
intensive procedure. Even if the researcher
decides to make certain concessions with the
quality of data used, requirements can still be
high enough to make its application
impossible. At this point it should be noted
that the choice of model(s) used here (TELUM)
was not random. Actually, the option of using
other LUTIMs were examined but the highly
aggregated data required by TELUM in
comparison to the refined data required by
other models (i.e. UrbanSim) was the
determinant factor in making the final decision.
Nevertheless, the weakness of acquiring the
appropriate data even for TELUM, has
highlighted important issues related to data
availability, organization and standardization.

As a result a reorientation of the course of the
project was considered. The main research
target from now on will be to find, organize and
standardize the appropriate data. For example,
land use data will most probably result from
General Urban Plans that each municipality
has, where existing land uses are recorded.
This is not an unproblematic solution since it
could be quite time consuming (GATh has 13
municipalities and several sub-municipalities
each) and with several inconsistencies
(General Plans have been conducted roughly
from 2000 till today and have different land use
codification). As far as transportation data, a

research field is required, in combination with
data that could be purchased, in crude form,
from the Hellenic Transport Institute. Finally,
for the socioeconomic data, a research team is
still on quest finding out how data that will
encompass 'new' locating behavior for
households and businesses, will be acquired.

CONCLUDING THOUGHTS
Implementation of LUTIMS requires access to
combination,  consolidation,  display and

exploitation of data from a variety of sources. It
also requires efficient processing mechanisms
that can handle large amounts of different data like
topographic, cadastral, land cover and use,
transportation, employment, building information,
etc. (Joksic and Bajat 2004). Last but not least,
they require both data at different scales to
denote the functional and morphological
characteristics of a city, and data over several
years to identify evolution patterns.

An attempt to apply a relatively simple, in
terms of its data requirements, LUTIM brings up
important issues of data availability and data
standardization. In a world where software
vendors have implemented products failored to
the needs of specific research goals,
communities and customers, standardization of
data becomes a necessity in order for the
interoperability of different systems to succeed
(Hamilton ef af, 2005). There is an extended
bibliography in relation to integration and
interoperability strategies for urban data. There
are also several conceptual urban data models
developed to accommodate datasets relevant
to different aspects of urban modeling and city
planning in general. In an effort to underline
the significance of having extensive and
consistent spatial data the EU adopted the
INSPIRE Directive in 2007, an infrastructure
system for spatial information in the European
Community. The main goal of the system was
to make more and better spatial data available
for the preparation and implementation of
environmentally (and not only) related issues.

The final point that this paper wants to stress out
is the significance of finding the appropriate data
to make use of any LUTIM. It is a common
misconception amongst the modeling scientific
community that advancements in LUTI modeling
(and urban modeling in general) has to do with
two factors. The first is the refinement in the
model packages, aiming to increase the percent
of explained variation or, in other words,
increase the predictability of the model. The
second is the refinement of the spatial level of
analysis, by increasing the disaggregation of the
models originally developed in the first
generation' of operational models. Indisputably,

these two factors are significant to advancement
of modeling per se, but the last 15 years the
usability of models has also become a major
determinant of their practical value in planning.
The usability of models in planning practice is
determined by various factors, availability of data
being a significant one (Pozoukidou, 2008,
Putman, 2010). Therefore, less sophisticated
models that require few data could have better
utilization prospects and consequently more
practical value in the planning practice.
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The starting point for easier resolution of conflicts between conservation and development should be the application of the concept of

protected areas of natural heritage as social-ecological systems. This is also the precondition for attainment of strategic planning
coordination for protected mountain areas (PMA). The olijective of the paper is to provide the insight into the effectiveness of strategic
planning support - spatial and sectoral planning — to sustainable territorial and tourism development of PMA in Serbia. The study area
comprises Kopaonik and Derdap National Parks, and Stara Planina Nature Park. This paper evaluates the effectiveness of strategic
planning for PMA by means of analysis and evaluation of spatial plans, Strategic Environmental Assessment (SEA) and sector plans in
tourism for the study area. The effectiveness of spatial planning is checked based on the analysis and evaluation of sustainability of
zoning and land-use regimes, and of tourism development proposed by spatial plans for the study area. The conclusion is that it is
necessary to apply holistic approach to sector planning for nature conservation and tourism development, and to apply SEA for tourism
planning as well. Reduction of the spatial coverage of PMA and spatial differentiation of protected zones from the ones planned for
intensive development is recommended.

Key words: spatial and sectoral planning, protected mountain areas, sustainable territorial and tourism development, zoning

and land-use regimes, evaluation.

INTRODUCTION

The objective of the paper is to provide the
insight into the effectiveness of strategic
planning support, namely of spatial and
sectoral planning to sustainable territorial and
tourism development of protected mountain
areas with natural heritage (PMA) in Serbia.

Protected areas of natural heritage in Serbia
currently cover 5,221 km? (ie. 59% of its
territory) with the tendency of increasing up to
12% of its territory by 2020. So far, the greatest
efforts in Serbia have been brought together in the
formal declaration of the protection status for
protected areas, while very few efforts have been
made regarding the effectiveness of planning

"Bulevar kralja Aleksandra 73/11, 11000 Belgrade, Serbia
maja@iaus.ac.rs

and management for protection and development
of these areas. Significant part of these areas
consists of protected mountain areas (PMA),
as mountain areas in Serbia (above the height of
600m) cover 34% of its temitory (i.e.
approximately 29,850 km?). Prevailing part of
high mountains (elevations over 1,500 m with
surrounding areas above 1,000 m account for
only about 11% of Serbian territory, i.e.
9,680 km?), as well as part of semi-high and low
mountains, have been declared protected areas
with different status of protection (Miliji€ ef 4/,
2013). The most attractive PMA are identified by
the Spatial Plan of the Republic of Serbia (1996,
2010) as tourism destinations. Only a few of
these PMA tourism destinations are developed
or have been in the initial stage of development
(Maksin and Miliji¢, 2013).

One of the critical issues is the need to balance

the economic, environmental and social
dimensions of sustainable development and
heritage protection. This balance is the basis of
the new concept of biodiversity and protected
areas of natural heritage as social-ecological
systems (Tschanz ¢ a/, 2013). These
concepts should represent the starting point for
easier resolution of conflicts between
conservation and development in strategic
planning and management of PMA.

The coordination between tourism, spatial and
environmental planning is a crucial issue aiming
at realizing an integrated strategic planning for

The paper represents the result of research carried out on
projects TR36036 "Sustainable development of Danube area
in Serbia’, and lll 47014 'The role and implementation of the
National spatial plan and regional development in renewal of
strategic research, thinking and governance in Serbia’,
financed by the Ministry of Education and Science of the
Republic of Serbia in the period 2011-2015.
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sustainable territorial development of PMA. In
this context, Peano (Peano ef a/, 2013) points
out that the general question is: 'Which missions
can be assigned fo planning, with the aim of a
more effective integration of conservation policies
into the overall territorial policies?” The next
question concerns how effective  strategic
planning is as support to sustainable PMA
management. This paper evaluates effectiveness
of strategic planning for PMA in Serbia by means
of analysis and evaluation of spatial plans for
PMA and mutual-feedback coordination with
Strategic Environmental Assessment and sector
plans in tourism.

The first hypothesis is that the key
precondition  for achieving sustainable
development and management of PMA - the
coordination of strategic planning (spatial,
sector and environmental) in Serbia has not
been fulfilled yet. Spatial planning in Serbia
establishes the main planning framework for
sustainable territorial  development. The
Spatial Plan of the Republic of Serbia (SPRS,
1996, 2010) represents planning framework
for coordinating strategic planning of a more
balanced territorial development of Serbia on
the state level, as well as on the level of PMA.
The holistic approach to PMA as socio-
ecological systems (SES) is applied only to
spatial planning. The following limitations
affect the effectiveness of strategic planning
support to sustainable development of PMA:
prevailing sector approach in PMA protection

(ecological ~ approach) and  tourism
development (economic approach);
consequently,  there is insufficient

relativization of conflicts between natural
heritage protection, tourism development and
sustainable development  of local
communities; the coordination of sector
planning in tourism with spatial planning is
inadequate, as well as the application of SEA
for assessment of tourism impact on the
environment (Maksin, Miliji¢, 2010).

The second hypothesis is that the sustainability
of the natural heritage protection, sustainable
tourism  development and  sustainable
development of local communities can be
achieved in the spatial planning for PMA.
Coverage of Serbian territory with spatial
plans for  special-purpose areas (SPSPA)
providesa sound spatial planning framework
for the coordination and integration of strategic
planning and management of PMA sustainable
development. The effectiveness of spatial
planning will be checked based on the analysis
and evaluation of sustainability of zoning and
land-use regimes and of tourism development
proposed by spatial plans for these areas. For
PMA, spatial zoning and land-use regimes for

the nature protection, natural resources use,
tourism development and development of
seitlements are established. Conservation
policy in Serbia is based exclusively on the
goals of the natural heritage and biodiversity
protection, which is not in accordance with the
new concept of biodiversity and PMA as SES. It
is rooted in restrictions rather than in
possibility and creativity for new development,
similar to planning policy for England National
Parks (Thompson et a/, 2013). Therefore, the
zoning and land-use regimes for the nature
protection are restrictive. Only controlled tourist
visits are allowed in the first-degree protection
zone, while the second-degree protection zone
permits recreation of tourists and limited
development of tourism and other types of
infrastructure. The third-degree protection zone
is permitted to have settlements, where the
selective and limited development of tourist
resorts and tourism infrastructure is also
allowed. The land-use regime for the third-
degree protection zone has similarities with
buffer zones, as defined by Wild and Mutebi
(Ebregt & De Greve, 2000). A buffer zone, as
defined in Serbian legislation, surrounds the
protected area, similarly as the transition area
defined in UNESCO’s Man and Biosphere
Program, but there is no obligation for this zone
to be established. Adaptations of conservation
policy for protected areas are realized in the
process of spatial planning, primarily regarding
the spatial coverage of these areas, protection
zones and land-use regimes, by means of which
partial relativization of conflicts between
conservation and development is achieved. PMA
management programs (PMAMP) are prepared
based on SPSPA for PMA.
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Figure 1. PMA within protected areas in Serbia

Research focus in this paper is on: the
coordination of the spatial and sectoral
planning for PMA, the sustainability and
conflicts of the zoning and land-use regimes in
spatial plans for PMA; and the sustainability of
the proposed tourism development for PMA.

MATERIALS AND METHODS

Study area

The study area comprises the following PMA
(Figures 1, 2) for which spatial plans for
special purpose areas (SPSPA) and tourism
master plans (TMP) were adopted: high
mountains (Kopaonik National Park — Kopaonik
and Stara Planina Nature Park — Stara Planina)
and low mountains along the Danube river
bank (Berdap National Park — Derdap).

Stara lanina occupies the area of 1,143 km?,
with 55 rural settlements. It is situated in the
eastern part of Serbia, on the borderline between
the Republic of Serbia and the Republic of
Bulgaria. The Nature Park is designated as IBA
and IPA area. This is an area with pronounced
potential for the development of the all-year-
round tourism offer. However, tourism is only in
the initial phase of development.

Kopaonik occupies the area of 121 km?, with
tourist resorts (partly within the National Park)
and with few hamlets, but without urban or
rural settlements. It is situated in the central
part of Serbia. This area is developing the all-
year-round tourism offer. The buffer zone is
established in the SPSPA of the Kopaonik
National Park.
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Figure 2. PMA as tourism destinations in Serbia
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In terms of tourism, the most attractive part of
the Danube flow through Serbia is Derdap. It
covers the area of 637 km? with 27 rural and
small urban settlements. Derdap is declared
IBA, IPA and PBA area. The area is on the list of
the Carphatian areas, with its tourism still
being in the initial phase of development.

Materials and methods

This qualitative research is based on
documentation study (SPSPA and TMP for the
study area), field work and stakeholder
involvement during the preparation of SPSPA
(information feedback — briefs, focus groups
and consultation, and joint planning -
mediation and negotiation).

Starting from the chosen research focus and
conducted qualitative research, the study
procedure included three steps. In every step
the evaluation criteria were proposed. Based on
gvaluation criteria and comparative analysis of
SPSPA and TMP for the study area, the
effectiveness of strategic planning coordination
for sustainable territorial development of PMA
in Serbia was carried out. Based on evaluation
criteria and comparative analysis of spatial
plans for the study area, the sustainability
assessment of the zoning and land-use
regimes, as well as of the proposed tourism
development were carried out.

Evaluation was carried out by five professional
planners involved in the preparation of SPSPA and
average score for each criterion was calculated.
Evaluation results were checked during public
consultations and confirmed through the
discussions and joint planning with stakeholders
involved in the preparation of spatial plans.

RESULTS

Coordination of the strategic planning
for PMA

The following evaluation criteria for the
coordination (C) of the strategic planning
are proposed for PMA (modified based on
Maksin, 2012):

e C1 — Planned PMA development (proposed
plans: SPSPA, PMAMP and TMP) — /Aigh (1)
SPSPA, PMAMP and TMP are adopted;
medium (2) one of the proposed plans is
adopted, or two plans have been elaborated, but
not adopted; /ow (3) none of the proposed
plans is elaborated;

e G2 - Coordination of the strategic plans for
PMA (coordination of TMP with the SPSPA and
PMAMP, as coordination of SPSPA with TMP
and PMAMP with SPSPA is obligatory) — Aigh
(1) TMP is elaborated and adopted in

compliance with SPSPA and PMAMP; medium
(2) TMP is elaborated and adopted partly in
compliance with SPSPA and PMAMP; /ow (3)
TMP is not elaborated and adopted in
compliance with SPSPA and PMAMP;

G3 — Controlled impacts of the strategic plans
for PMA on the environment (Strategic
Environmental Impact Assessment — SEA) —
high (1) SEA is carried out for SPSPA and for
TMP, and SPSPA and TMP are elaborated in
compliance with SEA; medium (2) SEA is
carried out only for SPSPA, and TMP is
elaborated in compliance with SPSPA and SEA
for SPSPA; /ow (3) SEA is carried out only for
SPSPA, but TMP is not elaborated in
compliance with SPSPA and SEA for SPSPA;

C4 — Participation of local stakeholders in the
strategic planning for PMA (SPSPA, PMAMP,
TMP, SEA) — Aigh (1) Participation of local
stakeholders is accomplished in the process of
SPSPA, PMAMP, TMP and SEA elaboration;
meaium (2) Participation of local stakeholders
is accomplished only in the process of SPSPA
elaboration; /ow (3) Participation of local
stakeholders is reduced on public review or
consuliations of draft versions of SPSPA, SEA,
TMP and/or PMAMP.

Sustainability of the zoning and land-
use regimes (Figure 3)

The evaluation was carried out on the basis of
the following criteria for the sustainability of
the zoning and land-use regimes (ZL)
proposed in SPSPA for PMA:

e /L1 — Coordination of zoning with land-use
regimes for nature protection with available
resources for the implementation of land-use
regimes and adequate compensations for the
limitations in land use — A4gh (1) for zoning in

accordance with available resources, with
adequate compensations; medium (2) for
zoning partially in accordance with available
resources, with limited compensations for the
limitations in land use; /ow (3) for zoning not in
accordance with available resources;

212 - Coordination of zoning with land-use
regimes for nature protection with sustainable
development of involved local communities
(development of traditional and new activities)
and settlements — Ajgh (1) for zoning which
enables sustainable development of local
communities and settlements, /medium (2) tor
zoning witch limits development of new
activities and settlements, /ow (3) for zoning
which limits further development of all activities
and existing settlements;

ZL3 - Coordination of zoning with land-use
regimes for tourism development with zoning
for nature protection — /g (1) for zoning which
is in complete accordance with zoning for
nature protection, /medium (2) for zoning which
is not in accordance with zones of nature
protection in less than 10% of the mentioned
zones, /ow (3) for zoning which is not in
accordance with zones of nature protection in
10-20% of the mentioned zones;

714 — Coordination of zoning with land-use
regimes for tourism development with zoning of
natural resources (agricultural land, forest and
water) and settlements — /gh (1) for zoning
which is in full accordance with zoning of
natural resources and settlements; /medium (2)
for zoning which is not in accordance with
zoning of natural resources and settlements in
less than 20% of the mentioned zones, /ow (3)
for zoning which is not in accordance with
zoning of natural resources and settlements in
more than 20% of the mentioned zones.

Table 1. Evaluation of coordinafion of the strategic planning for PMA

Evaluation Criteria 1. Kopaonik 2. Derdap 3. Stara Planina
C1 1 1 1
C2 3 1 3
C3 3 2 3
C4 2 2 2
Average 2.25 1.5 2.25
Table 2. Sustainability evaluation of the zoning and land-use regimes in
SPSPAs for PMA
Evaluation Criteria 1. Kopaonik 2. Derdap 3. Stara Planina
ZU1 2 2 2
212 2 2 2
ZL3 2 1 3
L4 1 1 2
Average 1.75 1.5 2.25
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Figure 3. Zoning of nature profection and tourism development in SPSPA for PMA
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Sustainability of the proposed territorial
development of tourism

The evaluation was carried out on the basis of
the following  evaluation  criteria  for
sustainability of the territorial development of
tourism (SPT) proposed in SPSPA for PMA:

¢ S-SPT 1 — Sustainability of the proposed
territorial development of tourism for the core
area of natural heritage (first-degree and
second-degree protection zones) — /Aigh (1)
proposed spatial development of tourism has
no negative impacts on the core area; /medium
(2) proposed spatial development of tourism
has no negative impacts on the first-degree
protection zones and has limited negative
impacts in less than 10% of the second-degree
protection zones, which can be controlled; /ow
(3) proposed spatial development of tourism
has limited negative impacts on the core area
which are difficult to control,

S-SPT 2 — Sustainability of the proposed
territorial development of tourism for the third-
degree protection zones and sustainable
development of the buffer zone — Ajgh (1)
proposed spatial development of tourism has
no negative impacts on the third-degree
protection zones and enables sustainable
development of the buffer zone; meadium (2)
proposed spatial development of tourism has
limited negative impacts in less than 20% of
the third-degree protection zones and buffer
zone, which can be controlled, /ow (3)
proposed spatial development of tourism has
limited negative impacts on the third-degree
protection zones and buffer zone which are
difficult to control;

S-SPT 3 — Sustainability of the proposed
territorial development of tourism for the
sustainable natural resources use (agricultural
land, forests and water) — /Ajgh (1) proposed
territorial development of tourism has no
negative impacts on sustainable natural
resources use; /medium (2) proposed territorial
development of tourism has limited negative
impacts on less than 10% of available natural
resources, which can be controlled; /ow (3)
proposed territorial development of tourism has
negative impacts on the protection and use on
more than 10% of available natural resources,
which are difficult to control;

S-SPT 4 — Sustainability of the proposed
territorial development of tourism for the
sustainable development of local communities
(local job creation, improved quality of life,
development of traditional activities and
settlements) — /jgh (1) proposed territorial
development of tourism has overall positive
impacts on sustainable development of local
communities;  medium (2) proposed

Table 3. Sustainability evaluation of the proposed territorial development of tourism in SPSPAS for PMA

Evaluation Criteria 1. Kopaonik 2. Derdap 3. Stara Planina
S-SPT 1 3 1 3

S-SPT 2 3 1 2

S-SPT 3 2 1 3

S-SPT 4 2 2 3

Average 25 1.2 2.75

territorial development of tourism has limited
positive impacts on sustainable development
of local communities; /ow (3) proposed
territorial development of fourism has limited
negative impacts on sustainable development
of local communities.

DISCUSSION

Coordination of the strategic planning
for PMA

According to the first criterion, high level of
strategic planning is achieved for all PMA.

According to all other criteria, mutual-feedback
coordination of strategic plans for PMA was not
applied consequently due to sector planning in
tourism for two out of three study areas. The
elaboration of TMP was conducted before the
elaboration of SPSPA for Derdap, while for the
other two study areas the elaboration of SPSPA
was conducted before the elaboration of TMP.

According to the second and third criterion, a
high level of non-coordination of strategic
planning is identified for both high-mountain
PMA, and a higher level of coordination for
low-mountain PMA. The application of market-
driven approach in sector planning in tourism,
as well as the obligation to implement TMP in
the elaboration of SPSPA (proposed by the Law
on Tourism, 2009) and reduced public
participation in tourism planning process
cause difficulties in the coordination of
strategic planning for PMA. The obligation to
consult TMP in the elaboration of SPSPA
should be established, as well as the obligation
to control the spatial, environmental and social
impacts of tourism development proposed by
TMP through the spatial planning process and
SEA process. Non-implementation of SEA for
tourism sector plans might jeopardize the
realization of the integrative role played by
spatial planning in directing and managing
sustainable territorial and tourism development
of PMA, namely in the case of the most
attractive PMA for winter tourism. Despite this,
the implementation of SEA in spatial plans
contributed to achieving a certain balance
between tourism development and protection
for PMA. The implementation of SEA enabled
in SPSPA for Stara Planina compromise
solution with the tourist resort Jabucko ravniste

whose capacities are reduced to medium-size
(6,000 beds) instead of a mega-tourist resort.

An inadequate involvement of local
communities and local stakeholders in the
decision-making  process  during  the
elaboration of TMP and PMAMP is another
weak point in the coordination of strategic
planning for all PMA.

Sustainability of the zoning and land-
use regimes

Sustainability evaluation of the zoning and
land-use regimes in SPSPA shows lower level
in the two analyzed high-mountain PMA, than
in the case of low-mountain PMA.

According to the first and second criterion, the
planning solutions of the SPSPA are equally
suitable for all PMA. The problem partially lies
in the topicality and viability of established
protection zones, since they are not
established on available financial resources for
the application of land-use regimes, and
adequate compensations for limitations in the
land use. According to the third criterion, the
planning solutions are lower for high-mountain
PMA, but for different reasons. Relative to its
altitude, the core area of the Kopaonik National
Park is located below the zone of intensive
winter tourism development (tourist resorts and
ski zones), thereby exposed to direct negative
effects of unpurified wastewater from tourist
centers, polluted runoff from roads, traffic-
derived air pollution, air pollution from heating
of accommodation facilities, etc. In a part of
the Stara Planina Nature Park, due to
inadequately located Jabucko ravniSte ski-
resort (in relation to the core area and main ski
zones), the problem of anthropogenic impacts
on the environment jeopardizing the natural
resources is pronounced. According to the
fourth criterion, the planning solutions of the
SPSPA of the Kopaonik and Derdap National
Parks are more favorable than those of the
SPSPSA of the Stara Planina Nature Park. In
spatial planning the model of ’concentrated
dispersion’ for spatial development of tourism
offer is implemented in all SPSPAs. The
problems were caused by planning solutions
for the JabucCko ravniSte mega-tourist resort
(23,000 beds) and ski zones covered by the
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Stara Planina Resort Aréa Master Plan (Stara
planina TMP, 2007). The conflicts were
resolved and compromise solutions achieved
through joint planning — mediation and
negotiations in the process of SPSPSA and
SEA elaboration.

Sustainability of the proposed territorial
development of tourism

The evaluation of the proposed fterritorial
development of tourism shows lower level of
sustainability in the high-mountain PMA, as
well as higher level in the low-mountain PMA
than the evaluation of the zoning and land-use
regimes for tourism development in SPSPA.

According to results for the first and second
criterion, the zoning and land-use regimes
proposed by SPSPA for high-mountains PMA
should be questioned. Are there problems
associated with the zoning and land-use
regimes which have not been appropriately
addressed in the spatial planning and in the
evaluation of their sustainability? Zoning and
land-use regimes for tourism development are
principal methods to deploy visitors, and
hence it is critical in achieving the appropriate
combination of concentration and dispersion of
tourism offer, and degree of the impact which a
type of tourism causes (Eagles ef 4/, 2002).
One of the problems includes altitudinal zoning
and overlapping of protection zones with zones
of tourism development. In the Kopaonik
National Park, the problem of altitudinal zoning
is more pronounced. In a part of the Stara
Planina Nature Park (JabuCko ravniste-Babin
zub), the problem of overlapping of protection
zones with zones of tourism development is
pronounced. There is a pronounced problem of
degradation and erosion of Babin zub natural
landscape — the main tourist attraction in
summer, due to inadequately located Jabucko
ravniste ski-resort with ski connections on the
slopes (according to the Stara Planina TMP).

According to the third criterion, the lowest
level of sustainability is assessed for Stara
planina. The development of accommodation
capacities is over-dimensioned in relation to
possibilities for their rational water supply
(according to the Stara Planina TMP), contrary
to solutions proposed in the SPSPA (2008).
This conflict was partially resolved in the
process of spatial planning and carrying out of
SEA for SPSPA.

According to the forth criterion, the proposed
tourism development might have limited
positive impacts on sustainable local
community development, because the tourism
management has so far failed to give the
adequate support to the development of local

agriculture and inclusion of rural settlements in
tourism development. In the past 25 years, out
of 16 planned settlements in the buffer zone of
the Kopaonik National Park, only the settlement
of Brzee was included in the tourism offer.
The engagement of human resources from
surrounding areas of PMA for tourism
development was proposed by Stara Planina
TMP, without creating local jobs, improving
the quality of life of local communities, etc.

CONCLUSION

Sustainable territorial and tourism development of
PMA requires the establishment of coordination
and integration of strategic planning and
improvement of its implementation. In order for
spatial planning for PMA to fulfill its role of
coordination and integration, it is necessary to
enhance sector planning for protection of natural
heritage and tourism development by application
of holistic approach.

SEA is an important control instrument for the
support to coordination and integration of
strategic planning with a view of achieving
sustainable  territorial  development.  The
integration of the SEA into spatial plans for PMA
in Serbia has given positive results in the
evaluation of different territorial development
solutions, and has also contributed to the
improvement of natural heritage protection and
sustainability of planned development. A
precondition for SEA to have a controlling and
coordinating role is to initiate their application in
tourism planning, using experiences related to
SEA implementation and integration into the
spatial planning process as the starting basis, as
well as to enable their adequate integration into
the strategic planning process — from preparation
to implementation, monitoring and auditing.

One of the key issues of strategic planning for
PMA as SES should be the achievement of
higher quality of life and prosperity of local
communities within PMA. For this reason we
propose application of the Social Impact
Assessment (SIA) process in strategic planning
for PMA, as a part of SEA or separate process.

It is also of key importance to: improve
governance support to the implementation of
strategic  planning for PMA; establish
information and monitoring systems for spatial,
tourism and natural heritage planning and
management; provide an adequate involvement
of local communities and local stakeholders in
the decision-making process with respect to
tourism development and conservation of
natural heritage; etc.

The achieved sustainability of zoning in SPSPA
is conditioned by restrictions and inadequate

performance of conservation policy and
market-driven approach to tourism planning. In
the case study of the Kopaonik National Park,
the impact of tourism development on the core
area will lead to lowering of the level and
category of the natural heritage protection
(nature park, landscapes of outstanding
beauty), as well as to a reduction in its
coverage. Based on the experiences of Alpine
countries, prevention and relativization of these
conflicts can be obtained by means of spatial
differentiation of protected zones from the ones
planned for intensive development. This
proposal is similar to the spatial differentiation
of European protected areas and MAB
Biosphere Reserves on the Core, Buffer and
Development zones (Kock e a/, 2009). For the
case studies of the Stara Planina Nature Park
and Derdap National Park, the differentiation
between core areas and tourism development
zones is possible.

A trade-off can be achieved by reconsidering
and reducing the spatial coverage of PMA and
zones of natural heritage protection, as well as
by spatial differentiation between development
zones or multiple-use zones. e.g. for tourism,
settlements, MSE, infrastructural corridors, and
core zones (Naughton-Treves éf 4/, 2005). The
core zones can be interconnected through
ecological corridors and buffer zones, thus
forming an ecological network. Development or
multiple-use zones imply their sustainable
spatial development and should be a part of
sustainable-use area and buffer zones (Bennett
& Mulongoy, 2006). They should form a
sustainable development network for tourism
and local communities. The authors of this
paper believe that protected areas with
sustainable use of natural resources will
interweave with buffer zones, taking into
account the following functions of buffer zones:
support  to  sustainable  development;
sustainable livelihoods and  community
benefits as an adequate compensation for more
restrictive land uses in the protected area;
provision of ecosystem services to the
community (e.g. clean water); etc. (Martin &
Piatti, 2009). It is necessary to provide a
coordination of zoning with available financial
resources for the implementation of land-use
regimes and with adequate compensations to
landowners and land users for the limitations in
the land use (Miliji¢ efal, 2013).

References

Bennett, G. & Jo Mulongoy, K. (2006) Aeview of
Experience with ecological networks, corridors
and buffer zones, CBD Technical Series No. 23,
Quebec: Secretariat of the Convention on
Biological Diversity.

20 spatium



Maksin M. et a/: Spatial and sectoral planning support to sustainable territorial and tourism development of protected mountain areas in Serbia

Eagles, P. F. J., McCool S. F. and Haynes C. D. A.
(2002) Sustainable Tourism in Protected Areas.
Guidelines for Planning and Management. Gland,
Switzerland, and Cambridge, UK: IUCN.

Ebregt, A. & De Greve, P. (2000) Buffer Zones
and Their Management — Policy and Best
Practices for Terrestrial  Fcosystems  in
Develgping Countries. Theme Studies Series 9,
Wageningen: International Agriculture Centre.

Ecosign — Mountain Resort Planners Ltd. (2007)
Stara Planina Resort Area Master Plan.

Faculty of Economy (2007) Master plan ,Donje
Podunavije’, Belgrade: Faculty of Economics.

Horwath and Horwath Consulting (2009) Master
plan  for  tourism destination  "Kopaonik”,
Belgrade: Ministry of Economy and Regional
Development.

Goverment of the Republic of Serbia (2008)
Spatial Plan of the Nature Park and Tourism
Area of Stara Planina, http://195.250.98.80/
rapp_mape/113/Plan_Stara-pl.pdf, accessed on
14™ Oct 2012.

Goverment of the Republic of Serbia (2009)
Spatial Plan of Kopaonik National Park, Official
Gazzete of the Republic of Serbia, No. 95.

Goverment of the Republic of Serbia (2013)
Spatial Plan of Derdap National Park, Official
Gazzete of the Republic of Serbia, No. 43.

Institute of Architecture and Urban & Spatial
Planning of Serbia (2009) /Lvesta/ o stratesko/
proceni uticaja  Prostornog plana  turisticke
regjje i Parka prirode ‘Stara planina’ na Zivotnu
sredinu, Belgrade: IAUS.

Institute of Architecture and Urban & Spatial
Planning of Serbia (2011) /Lvestaj o strateskof
proceni uticaja Prostornog plana  podrucia
posebne namene Nacionainog parka Derdap’
na Zivatnu sredinu, Belgrade: IAUS.

IUCN, WCPA (2002) Sustainable Tourism in
Protected Areas, Best Practice Protected
Area Guideline, Series No. 8.

Kack, G., Koch, G. & Diry, C. (2009) The UNESCO
Biosphere Reserve ,Biospharenpark Wienerwald”
(Vienna Woods) — a Long History of Conservation,
Journal of Mountain Areas Research and
Management, Vlol. 1, No. 1, pp. 51-56.

Maksin, M. (2012) Sustainable heritage utilization
in rural tourism development in Serbia, SPATILM
International Review, No. 28, pp. 37-44.

Maksin, M. & Milijic, S. (2010) Strategic
planning for sustainable spatial, landscape and
tourism development in Serbia, SPATIUM
International Review, No. 23, pp. 30-37.

Maksin, M. & Miliji¢, S. (2013) Sustainable spatial
development of tourism destinations in the time
of crisis in Serbia, in VujoSevié, M, Miliié, S. (eds.)
2" International Scientific Conference on Tourism
in Southern and Fastern Furgpe: Crisis — &
Challenge of Sustainable Tourism Development?
Conference Proceedings, Vol. 2, pp. 185-200.

Martin, 0. & Piatti, G. (eds.) (2009) Workd
Heritage and Buffer Zones, World Heritage
Papers, No. 25, World Heritage Centre.

Milijié, S., Maksin, M. & Kruni¢, N. (2013)
Priorities  for  Research, Planning and
Management ~ of  Sustainable  Spatial
Development and Protection in Serbia, in
Bauch, K. (ed.) & Symposium for Research in
Protected Areas, Conference Proceedings, pp.
515-520.

National Assembly of the Republic of Serbia
(2010) Law on the Spatial Plan of the Reoublic
of Serbia, 2010-2020, No. 88/2010,
http://www.rapp.gov.rs/media/spatial_plan_rs.
pdf, accessed on 19" Oct 2014.

National Assembly of the Republic of Serbia
(1996) Law on the Spatial Plan of the Republic
of Serbia, Official Gazzete of the Republic of
Serbia, No. 13/96.

Naughton-Treves, L., Buck Holland, M. &
Brandon, K. (2005) The Role of Protected
Areas in Conserving Biodiversity and Sustaining
Local Livelihoods. Annual Review Environment
Resources, Vol. 30, pp. 219-252.

Peano, A., Gambino, R., Negrini, G. & Salizzoni, E.
(2013) Parks & Landscapes in Europe: Towards
an Integration of Policies and Management, in
Bauch, K. (ed.) & Symposium for Research in
Protected Areas, Conference Proceedings,
pp. 567-570.

Thompson, N., Garrod, G. & Raley, M. (2013)
Planning in England National Parks, in Bauch, K.
(ed.) & Symposium for Research in Protected
Areas, Conference Proceedings, pp. 761-764.

Tschanz, L., Tatoni, T. & Brun, J. (2013) Sacio-
Ecological Systems: towards a global approach
of biodiversity observation in a Regional natural
park of alpine territory, in Bauch, K. (ed.)
&' Symposium for Research in Protected
Areas, Conference Proceedings, pp. 765-768.

Received October 2014; accepted in revised form
November 2014

spatium 21



] DE GRUYTER

OPEN

G

SPATIUM /nternational Review UDC 349.412(497.11)
No. 32, December 2014, pp. 22-27 347.235(497.11)
332.363(497.11)

Review paper

DOI: 10.2298/SPAT14320227

LAND USE REGULATION AND PROPERTY RIGHTS REGIME
OVER LAND IN SERBIA

Jelena Zivanovié Miljkovié?, Institute of Architecture and Urban & Spatial Planning of Serbia,
Belgrade, Serbia

Vesna Popovié, Institute of Agricultural Economics, Belgrade, Serbia

Starting from the fact that land use regulations can directly affect assignment and reassignment of property rights over land, the
authors examine the link between land use regulation and property rights in Serbia by analyzing relevant literature, as well as
legisiation and regulations. Current legal framework that regulates property rights over land is inconsistent in many parts, while the
effects of land use regulations are very dependent on structural institutional transformations and interdependent on property rights. In
this regard, the paper gives a critical overview of framework of properly rights regime over land and urban construction and
agricultural land regulation in Serbia. After reviewing existing literature, legislation and institutional regulation on the main issues of
land use regulations and properly rights, the authors discuss in particular redefinition of property rights over land, processes of
privatization and restitution of land. The authors indicate that resolving property rights over land is very important both for social
issues and for economy and regarding this, land restitution, supported by efficient land administration, is the precondition for

successftul privatization process.

Key words: land rights, land use regulation, property rights, land policy, Serbia.

INTRODUCTION

As a multiple resource land is managed frough
land policy, concerning key issues regarding
sustainable use (land administration, land
management), seguiation (land use planning),
security and equitable distribution of /and rights
and access fo /and, including the forms of
fenure under which it is held (EC, 2004).
Information on land and property rights over land
are fundamental to effective land administration.
Land is a specific type of property (e.g. real
property) and Norton and Bieri (2014) consider
a ‘property’ as particular human institu-
tionalization of 'land' (i.e., the attributes of land-
as-nature that make it useful to us). Property
rights have central place in every legal system.
Regardless of the legal traditions (either civil or
common law), diverse bundle of rights are
related to property. Property rights consider
formal and informal institutions and
arrangements that govern access to land and

"Bulevar kralja Aleksandra 73/11, 11000 Belgrade, Serbia
jelena@iaus.ac.rs

other resources, as well as the resulting claims
that individuals hold on those resources and on
the benefits they generate (Bromley, 1997 and
McElfish, 1994 quoted in: Wiebe and Meinzen-
Dick, 1998:205).

Property rights refer to economic (property)
rights and /ega/ (property) rights. Economic
property rights (the ability to derive direct or
indirect income or welfare from a resource or
attribute of a resource) are the end-result,
whereas legal rights are the means to achieve
the end (van der Krabben, 2009). Hence, land
use can be regarded as both an object of
deliberation and subsequent intervention with
modifying (prescriptive) laws and an asset that
generated codification (description) of how
people handle property rights (van Dijk and
Beunen, 2009). Thereby, clarification and
security of land rights are essential for the
success of integrated planning and
management of land resources, which reduces
conflicts between stakeholders, increases the
confidence required for sustainable land use
practices by the actual land cultivators or
protectors,  determines  the  respective

responsibilities, and provides the basis for a
fair and environmentally-sound allocation of
incentives, subsidies or taxes (FAO, 1995).

Applying property rights theory to the field of
spatial planning suggests that land use
planning must focus on improving efficiency by
changing the property rights regime. While
traditional regulatory planning systems restricted
certain developments in certain locations
because of the negative external effects, land
use planning based on property rights theory
would assign property rights over the negative
external effects that are now left in the public
domain (van der Krabben, 2009). Some studies
find planning approaches rooted in the activities
of making, implementing and enforcing legal
rules for property rights over land and building.

The paper was prepared as a result within the scientific
projects 'Sustainable spatial development of the Danube
region in Serbia, No. TR 36036; and ‘Sustainable
agriculture and rural development in the function of
accomplishing strategic objectives of the Republic of
Serbia in the Danube region', No. Il 46006, financed by the
Republic of Serbia Ministry of Education, Science and
Technological Development in the period 2011-2015.
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Such 'planning by law and property rights'
(Hartmann and Needham, 2012) is seen as
unavoidable and indispensable in a society
with a rule of law.

The paper gives a critical overview of framework
of property rights regime over land, as an
integral system of legal and conventional rules
concerning  property rights, and urban
construction and agricultural land regulation in
Serbia, created in specific, post-socialist,
environment. The paper discusses /questions
how land issues are positioned within property
rights regime and how property rights to land are
treated within land (planning) regulation. In this
regard, the authors discuss in particular
redefinition of property rights over land,
processes of privatization and restitution of land.

THE LAND USE REGULATIONS
AND PROPERTY RIGHTS REGIME
IN THE POST-SOCIALIST
DISCOURSE: A BRIEF OVERVIEW

In the past two and a half decades, the region of
Central and Eastern Europe was marked by
multiple structural transformations, which have
been analyzed widely, with a prominent focus on
political and spatial restructuring and economic
development (Andrusz, 1996; Tosics, 2006),
institutional and spatial (and urban form) changes
(Tagan-Kok, 2006; Tsenkova, 2006; Stanilov,
2007; Nedovic-Budic ef af, 2012), land
privatization and restitution (Savas, 1992; Sutela,
1998; Heller and Serkin, 1999; Karadjova, 2004,
Murie ef al, 2005), socio-economic changes
(VujoSevi¢ and Nedovié-Budi¢, 2006), etc.

In socialism, both urban and agricultural land
was subject to strict state control, with limited
or non-existent free market, while land policy
was driven by: an ideological belief in the
common or social ownership of property; the
allocation of resources according to centralized
planning including  state intervention
processes; and the associated suppression of
the individual private ownership rights in
property (Dale and Baldwin, 2000).

Due to changing of land policies, deregulation,
privatization and  restitution  processes,
redefinition of land property rights became very
prominent in the post-socialist discourse and
influenced land planning and management.
The focus was on land use regulation as a key
component of free market economy, whereby
urban land has major role, and the transfer of
real estate from the public to private sector,
which caused new environments for land
markets and land development processes in
the countries in transition. Regarding essential
role of land in agriculture, property rights in

this area are very important and often are a
source of tension among various stakeholders.
Without a developed land market for and the
rights to long-term land lease, it is not
possible to create conditions for the
development of more efficient agricultural
production (Popovi¢ éfa/, 2011).

Research on post-socialist transition in Serbia
was mainly focused on key macro-economic
imbalances and  political  environments
(Mijatovi¢, 2008), theoretical approaches to
planning in transition (Vujo3evié, 2002;
VujoSevi¢, 2003), planning of territorial capital
(Vujo8evi¢ ef al, 2010), actors in urban
development processes (Vujovi¢ and Petrovic,
2007; Petovar, 2010) and on urban land issues
(Mijatovié, 2008; Zekovi¢, 2008; Nedovic-
Budic ef a/, 2012). This paper aims to give a
contribution to land issues (urban and
agricultural) in post-socialist context with
special reference to property rights aspects.

PROPERTY RIGHTS REGIME OVER
LAND IN SERBIA

The primary property right is the right to
ownership, the highest entitlement that
provides its holder the right to use, enjoy and
dispose of his right.

Our legislation recognizes the rule superficies
solo cedlit, which means that object constructed
on land succeed property rights of that land and
belong to the owner of the land. The Law on
Basis of Ownership and Propriefary Relations
stipulates the acquisition of property rights
based on: the law, a legal transaction,
inheritance and government’s decision. On the
basis of the law, the property right is acquired by
creating new things, by building on another’s
land, acquiring ownership from a non-owner, by
occupation and in other cases specified by law.
Thus, owners of buildings that were built on
publicly owned land maintained the right to use
the land on which the building was constructed
and the land that served for regular use of the
building. The Law on Real Esiale Tiansfer
prescribes that the transfer of ownership of the
building also implies the transfer of ownership
of the land under the building and on the land
needed for its regular use. In this manner, the
building and land are a unique legal object, so
property right to building and property right to
land are inseparable.

According to the Constitution, the right to use
and dispose of the land (agricultural, forest and
urban construction land) in private property
is free (Art. 88). Still, although all property
rights are legally protected, such rights may be
revoked or limited:

e in order to eliminate the risk of harm to the
environment or to prevent violations of rights
and legally based interests of the others,

o in the public interest, or the law may restrict the
marnner of property use.

Public interest is determined in accordance with
the Law on Expropriation, as a legal way of
acquiring state assets?, which provides adequate
compensation for expropriated agricultural
arable land by giving in ownership other suitable
land of the same type and quality, or the
corresponding values in the nearby area. If the
user of expropriation is not able to offer a
suitable agricultural land, compensation is
determined in adequate value of the land in the
given area. However, in accordance with the Zaw
on Agricultural Land — [AL, agricultural land
used for the exploitation of mineral resources or
for other purposes that do not have a permanent
character (i.e., in cases where land use change
is made for the specified time, until the end of
the exploitation period) is coming to an
appropriate use, respectively, to habilitate for
agricultural production according to recultivation
project. The new holder of entitlement can use
the land obtained by expropriation only for
public purposes, and expropriated property can
be returned to the former owner.

There are controversies in agricultral land
disposition between the provisions of the
Constitution (Art. 85) and the Law on
Privatization (Art. 12), which allow foreign
physical and legal subjects to acquire the real
property, and the LAL, as law su/ generis, which
forbids foreign citizens and companies to have
ownership over agricultural land in Serbia.

The Stabilization and Association Agreement
(SAA) also implies the obligation of the
Republic of Serbia to enable EU citizens to
acquire property rights to real property,
including agricultural land, by 2017°
According to the SAA provisions, within four
years from the entry into force of this
Agreement, Serbia shall progressively adjust
its legislation concerning the acquisition of
real estate in its territory by nationals of the
Member States of the European Union to
ensure the same treatment as compared to its
own nationals (Art. 63.3). Also, subsidiaries of

2 In former (real) socialist states public interest was an
instrument for enabling various activities, and carriers of
those rights were clearly defined — only actors from the
state/common sector could be the beneficiaries of public
interest (Petovar and Joki¢, 2011).

% It should be pointed out here that some FU countries
(e.g., Hungary, Lithuania, Slovakia) are making great
efforts to delay the entry into force of the SAA provisions
regarding enabling foreigners to acquire agricultural land,
in order to prevent the misuse of agricultural land
(Zivanovié Milikovié, 2014).
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Community companies shall, from the entry
into force of this Agreement, have the right to
acquire and enjoy ownership rights over real
property as Serbian companies and as regards
public goods/goods of common interest, the
same rights as enjoyed by Serbian companies
respectively where these rights are necessary
for the conduct of the economic activities for
which they are established (Art. 53.5b).

As it is certain that it is impossible to change the
SAA provisions subsequently, the amendments to
the provisions to domestic laws which regulate
this area should be considered, in the direction of
tightening the conditions for obfaining and
disposing of agricultural land. Along with the Law
on Agricultural Land, issues related to the
acquisition and disposal of agricultural land are
also regulated by other regulations concerning
inheritance, concessions, privatization and others.

As Holden and Otsuka (2014) stated, more
secure property rights and removal of
restrictions on land markets have the potential to
create both efficiency and equity benefits, but
there are high risks of elite capture of large land
areas with inefficient and inequitable outcomes.

Foreign as well as Serbian investors are
interested primarily in large agricultural parcels.
The state owns more than half of the parcels
larger than 50 hectares, and, according to the
assurances of the officials from the Ministry of
Agriculture, they will not be subject to sale. In
addition, the new Draft of the Law on
Agricultural Land, whose adoption is expected
by early 2015, will enable farmers, physical
persons, to have a right of pre-emption of land,
with the requirement that they should be
residents in the territory in which the land is
located (Nova Ekonomija, 2014).

CHANGES IN PROPERTY RIGHTS
REGIME OVER LAND IN SERBIA
AND ITS EFFECTS

Transitional period in Serbia enacted many
changes and challenges very important for land
property right regime. Unresolved property
rights are permanent problem, particularly for
objects constructed on land over which other
owners or holders held rights (Popovi¢ and
Zivanovié Miljkovié, 2013). Accordingly, illegal
construction has begun in completely
disordered circumstances of inefficient cadastre
and land registry, unresolved property issues,
undefined status of construction land, etc.
(Zivanovi¢  Miljkovié and Popovié, 2014).
However, direct effects on land property rights
regime have the following changes,
characteristic for transitional period:

« redefinition of property rights,

« land privatization, and
« land restitution issues.

Redefinition of property rights. Redefinition
of property rights in Serbia was introduced by

the Constitution in 2006, which recognized
three forms of ownership — private, public (i.e.
state property, the property of the autonomous
province and local government property) and
cooperative, and abolished social property,
thus such property became private property
under the terms, on manner and within the
time limits prescribed by law.

As mentioned above, the right to use and
dispose of the agricultural land in private
propertyis iree. Agricultural land in state
ownership is not a commodity and despite
such clear legal provision derived from the
LAL, agricultural land fund (and the whole
sector) suffered trough transition period due to
numerous irregularities, primarily related to
privatization process.

Agricultural state owned land can be leased to
individuals and legal entities with the
compensation in the double-round public
auction, including preferential right to lease, for
a term of one to 20 years (40 years for fishponds
and vineyards). Agricultural state owned land,
which was evidenced for restitution according to
the Law on Registration and Evidence of
Deducted Property, may be leased for a period
of three years at most. The new law on
agricultural land is expected to define further the
area of the lease of state land in order to improve
its legal protection. The Ministry of Agriculture
announced numerous changes related to the
consolidation, land use and tender for the lease
of the land, including the concessions, as a form
of leasing of the state-owned land*.

Unresolved property rights over land that was
formerly in the cooperative ownership,
precluded the access to capital markets and
budget support to cooperatives®, thus slowing
down their restructuring. As stated in the
Strateqy of Agriculture and Rural Development
of the Republic of Serbia 20714-2020, the
identity of cooperative ownership and
confidence in the cooperative system are lost.

Property rights over construction land
have been changing over the past decades,
too, but quite differently. During the socialist
period, construction land has been in the

4 About 10,000 farmers cultivate around 300,000 ha of
state owned land and based on lease, in 2013 around
60 million euros were paid to the budget of Serbia
(Radio-televizija Vojvodine, 2014).

5 Not until 2013 the cooperatives were able to use
direct incentives for registered cooperative property
(0GRS, No. 85/2014).

legally very complex, economically inefficient
system of social property, which did not allow
a rational use of construction land, by
excluding such land from  economic
transactions. 7he Law on Construction Land
(1995) provided siafe ownership over public
construction land, which also could not be a
commodity. Since 2003, the Law on Planning
and Construction has regulated construction
land use and regulation. Apart from public
construction land, this Law introduced the
category of ofher construction land, which
could be in all forms of property rights and is
considered as a commodity.

The Law on Planning and Construction — LPC
(2009) prescribed construction land as land
provided for construction and for regular use of
constructed objects, and the land on which
buildings are constructed in accordance with the
law and the land used for regular use of
constructed objects. It may be in all forms of
ownership® and it is a commodity. Nevertheless,
many conflicting, and hence non-applicable
provisions, caused numerous changes and
amendments to the Law. The LPC stipulates the
framework for main issues on planning and
construction (e.g. urban planning and construc-
tion permitting procedures), but also for some
other important land policy issues, for which it
is not su/ generis (Nedovic-Budic ef af, 2012;
Zivanovié Miljkovié and Popovi¢, 2014).

Privatization. Although privatization had
strong economic and political motives and was
mostly seen as a step in the process of
transition to market economy in all post-
socialist environments’, various privatization
laws presented during the last two decades in
Serbia gave poor results in privatization
process and reasons for that are numerous.
Very specific economic system and property
regime of social property and residuals of the
old system of self-management hampered this
process, while conflicting interests led to
frequent amendments to the regulations in this
domain, stagnation and the wrong order in their
adoption and impulsive steps in practice,
resulting in compromising privatization as a
process and also causing irreparable harm to
Serbian economy (Popov, 2013).

8 The Republic of Serbia, autonomous provinces and
local government have property rights to construction
land in public ownership.

7 At contrast, according to Havel (2014), Bromley (1992,
2000) argues that privatization is neither necessary
(because many agricultural problems were unrelated to
the ownership structure of land) nor suicient (because in
the absence of coherent factor and product markets,
incentive structures would be flawed, new owners would
be deprived of needed inputs, and their output would
languish in fields and storage facilities).
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Implemented with low legitimacy (for more
details cf. the Anti-Corruption Council reports
for the years 2003 and 2012), privatization of
agricultural land caused many dilemmas
within  scientific community (for detailed
discussion cf. Pejanovi¢ &/ 4/, 2011) and besides
that, in numerous cases it resulted in termination
of the privatization process of socially-owned
enterprises (SOEs), restructuring of socially-
owned enterprises and nationalization and resale,
especially in the agricultural sector. The untimely
adoption of the Law on Public Property and
non-regulation of the status of cooperative land
caused the privatization of many enterprises
without previously solving ownership rights to
the land and made the implementation of the
Law on Restitution difficult (Popovi¢ and
Zivanovié Miljkovié, 2013).

Adopting the LPC 2009, local governments
became the owners of the construction land,
which they could sell to private persons or give
long-term leases on it. The Law prescribes this
should be done in a competitive process (trough
standard models, by the price which cannot be
lower than the market price), but only for
construction purposes and based on the
planning  documentation  which  regulates
location permission.

The LPC provided for the nprivatization of
construction land by conversion of the right to
use into ownershipin two ways:

— free of charge — for the Republic of
Serbia, autonomous  provinces, local
governments and legal subjects established
by the Republic of Serbia, autonomous
provinces and local governments — the
holders of the right to use over built and
unbuilt state owned land; persons registered
as holders of rights to use over built and
unbuilt state owned land in the public book
of the real estate records and the owners of
physical parts in condominiums; and for the
owners of buildings constructed on building
land in public ownership for which the lease
contract for construction has been concluded
in accordance with previous laws on
planning and construction, if the full amount
of rent was paid for the period stipulated in
the lease contract; and

— with the compensation — on built and
unbuilt construction land over which business
entities and other legal subjects to which are
applicable provisions of the Law on Privatization
and bankruptcy and enforcement proceedings,
and their legal followers, have the right to use;
for the holders of rights to use acquired by a
purchase from a business entity or other legal
entity which has been subject to privatization,
bankruptcy or enforcement proceedings; for the

holders of rights to use of unbuilt construction
land in state ownership which has been
acquired for the construction, in accordance
with laws in force before 2003, and which was
not used for stipulated purposes; for the
subjects which have acquired the right to
long-term lease on unbuilt other construction
land in state ownership; and for the business
and other legal entities, holders of rights fo
use of built and unbuilt construction land, to
which are applicable provisions of the
regulations of the Republic of Serbia and
bilateral international agreements, for which
the restitution procedure ends. This
compensation means #e markel value of the
construction land at the moment of land rights
conversion, reauced for the costs of obtaining
the right to use on this construction land.

Although provisions regarding the privatization
of public construction land by conversion of the
right to use into ownership caused numerous
changes and amendments to the Law, as well as
to the Constitutional Court Decisions, this issug is
still controversial in the new Draft Law on
Amendments to the Law on Planning and
Construction ~ (2014)  (The  Ministry  of
Construction, Transportation and Infrastructure of
the Republic of Serbia, 2014a). It retains the same
provisions for the privatization of construction land
by conversion of the right to use into ownership
without  compensation, and provides for the
privatization of construction land by conversion of
the right to use into ownership wifh e
compensation for. companies in restructuring;
sport societies and citizens’ societies; persons
who have acquired the construction land which
was part of the property over which the holders
of the right of use are companies and other legal
entities to which were applied provisions of the
law regulating privatization; and persons who
have acquired the right to use the unbuilt
construction land owned by the state for
construction, in accordance with previous laws
that regulated construction land until adoption of
the Law on Planning and Construction (2003) or
upon the decision of the competent authority,
where the land was without function and was
applied for conversion within the statutory
deadline. The compensation represents #e
market value of the construction land at the time
of the submission of the application.

These issues in the Draft did not accomplish the
agreement between stakeholders®. In the next

8 According to the relevant Minister, the Republic of
Serbia has the obligation to harmonize these provisions
with the EU legislation, according to which all must pay
for the conversion, but there are also opposing efforts on
the part of the investors (The Ministry of Construction,
Transportation and Infrastructure of the Republic of
Serbia, 2014b).

period, a new law on planning is expected to be
adopted which would not contain provisions
related to the conversion, but these issues would
be regulated by a special law on property
transactions after a detailed analysis of the
possible effects (The Ministry of Construction,
Transportation and Infrastructure, 2014b).

Restitution. Problems regarding property
rights over land multiply because restitution
did not come prior to the privatization process,
although that should be the case®. After World
War |I, agricultural and construction land in
private  ownership  were  nationalized,
confiscated and expropriated (mostly free of
charge) based on a set of laws.

Although the ownership is normally protected
with revindication, in our practice the Law on
Property Restitution and Compensation, which
proclaims the principle of priority of restitution
in kind, was not adopted until 2011.
Nevertheless, this principle is significantly
narrowed by numerous exceptions. Hence, the
subject of the restitution in kind cannot be land
that was meanwhile privatized, given to the
long-term leasing, built and reserved by
planning regulation for the construction of
objects of public interest and objects used for
the implementation of economic development
projects, land for regular use of the objects that
are in the process of legalization, etc.

For the former owners, restitution in kind can be
conducted for agricultural state-owned land and
the limited fund of the state bonds as
compensation. In addition, the Law does not allow
return of the right of ownership over real property
that is sold or acquired in the privatization process
as assets or equity entities of privatization, in
accordance with the Law on Privatization.
However, significant number of exceptions from
restitution in kind enjoy a serious lack of adequate
public interest, which would justify its existence
(Samardzi¢, 2012).

Under the provisions of this Law, about 1,930
hectares of agricultural land' and about 76 ha
of unbuilt urban construction land in Serbia
have been restituted so far, with 63 ha of
unbuilt urban construction land only in
Belgrade (The Agency for Restitution of the
Republic of Serbia, 2014).

The LPC stipulates paying an amount of 50% of
financial means provided on the basis of the
conversion of rights of use into ownership into
special fund for restitution. Nevertheless, the

% In some countries (e.g. Hungary, Slovenia) was
introduced type of privatization, which happened along
with restitution (Murie ¢ a/, 2005).

10 part of confiscated agricuftural land fund (about 200,00
ha) has been already restituted in previous period.
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manner of conversion of rights to use into
ownership over construction land provided by
the LPC directly prejudice the provisions of the
Law on Restitution and definitely preclude the
enforcement of restitution in kind and fair
compensation for the owners of land that was
meanwhile constructed.

Generally, full property rights on construction
land are accepted basis for all kinds of
partnerships, especially if they open up the
possibility for greater involvement of private
funds in the financing of public utilities and
other activities (e.g. joint investment in
equipping the land). In order to achieve public-
private partnerships, the LPC stipulates that
unbuilt construction land in public ownership
may be included as a founding stake in the
company’s initial capital and that the owner of
construction land in public ownership may
conclude a contract on joint construction of
one or more objects with physical or legal
subjects. Such provisions are supported by the
Law on Public Ownership, but this Law also
stipulates that public company which has
acquired ownership over construction land in
such cases cannot sell it or give it for a long-
term lease without the prior consent of the
public company founders, whereas selling or
long-term leasing has to be done by the
procedure prescribed by the LPC.

FINAL REMARKS

With the adoption of laws and by-laws, the
institutional and regulatory framework for
agriculiural and urban land in Serbia was
created, but overall conclusion is that planning
instruments and management of land are not
harmonized with transition reforms.

The paper shows that changes in property
rights regime over land in Serbia have
numerous negative effects. The process of
restitution is yet to be conducted, while
possibilities for restitution in kind are very
limited. The conversion of land that is not
subject to restitution reduces state property
without providing the income based on
adequate market price. Any reduction of state
property permanently eliminates the income on
the basis of the use of such property, which
should be the budget revenues (Bu3atlija ef 4/,
2012). Thereby, resolving property rights over
land is very important both for social issues
and for the economy (it affects the investor’s
decisions, budget revenues, etc.). As the
success of privatization depends on the
implementation of restitution, that process
should be obligatory. In that regard,
strengthening  of  land  administration
(registration and titling property rights, with

resolution of land disputes) should follow
these processes.

Developed land rental and land sale markets are
necessary preconditions for land use efficiency
in agriculture. In doing so, the preservation of
national interests, especially the interests of
family farms, which represent a backbone of
sustainable agriculture and rural development of
the country, by relevant, well-tailored, national
legislation must be taken into account.

Since by-laws and other regulations have not
had productive effects on assessment or
appraisal of the market value of construction
land (Zekovi¢, 2014), this issue is further
coupled with land conversion, compensation
issues, restitution, etc. Accordingly, the
property rights over land and its proper
involvement in land use regulations and,
hence, overall land policy, are yet to be done,
which is supported by the urgency of mutual
harmonization of documents in this area (the
LPC, the LAL), which should correct — if not
preclude — often bypassing the regulations and
laws in the past period.
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In this paper we consider historical genesis of trifocal curve as an optimal curve for solving the Fermat’s problem (minimizing
the sum of distance of one point to three given points in the plane). Trifocal curves are basic plane geometric forms which
appear in location problems. We also analyze algebraic equation of these curves and some of their applications in architecture,
urbanism and spatial planning. The area and perimeter of trifocal curves are calculated using a Java application. The Java
applet is developed for determining numerical value for the Fermat-Torricelli-Weber point and optimal curve with three foci,
when starting points are given on an urban map. We also present an application of trifocal curves through the analysis of one

specific solution in South Stream gas pipeline project.
Key words: Fermat-Torricelli-Weber point, trifocal curve, Java applet.

HISTORICAL CONCERNS OF
OPTIMAL LOCATION

The Fermat problem is given in original Latin
as (Fermat, 1679): ‘afis tibus puncts,
quartum reperire, a quo Si ducantur tres rectae
ad dala puncta, summa trium harum rectarum
sit minima quantias’ or in the English
translation "for three given points, the fourth is
to be found, from which if three straight lines
are drawn to the given points, the sum of the
three lengths is minimum’ (Brazil efa/, 2013).
French mathematician Pierre de Fermat in XVII
century in a private letter to Italian physicist
and mathematician Evangelista Torricelli
(Torricelli ef al, 1919) stated a problem of
finding a point with following property: the sum
of distances from one point to the vertices of a
given triangle is minimal. The first solution of
this problem was given by Torricelli with three
equilateral triangles over the sides of the initial
triangle and three circumcircles of equilateral
triangles. Then the point of intersection of
these circumcircles is solution of Fermat
problem and it's called Fermat-Torricelli point
F(Figure 1). This point in literature is known as
the fifth significant point of the triangle

"Vojvode Stepe 305, 11000 Belgrade, Serbia
majapet@st.bg.ac.rs

(Miadenovi¢, 2004) and this point is said to be
the first triangle center discovered after ancient
Greek times (Volek, 2006).

Next step in the research of Fermat’s problem
was given by Bonaventura Cavalieri. He proved
that three line segments from vertex of the
triangle through the Fermat-Torricelli point
(short dash line on Figure 1) determined
angles of 120° (Kirszenblat, 2011).

Vincenzo Viviani, the pupil of Torricelli
and disciple of Galileo, had published
Torricelli’s solution (Pérgamo and Viviano,
1695), which in modern terminology was given
by Heinrich (1965):

1. If all angles in A4BC are less than 120°, the
point £ that minimizes the sum of its distances
from vertices 4, B Cis the that point inside AABC
at which £ZAFB = £BFC = 2CFA = 120°

2. If some angle of 44BC is 120° or more, say
the angle at C, then F=C.

One century later, English mathematician
Thomas Simpson in his paper Doctrine and
Application of Fluxions (Simpson, 1750)
simplified the previous Torricelli construction.
He connected the outside vertices A, B, and
C, of equilateral triangles with appropriate
vertices of the initial triangle A4ABC (long

dashed line on Figure 1). The point of
intersection of Simpson’s lines is the Fermat-
Torricelli point £ (Kirszenblat, 2011).

One upper bound of the sum of distance from
the interior points to the vertices of initial

Figure 1. The Torricelli construction of Fermat s point
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triangle is given with the following inequality:
Ry+FRy+R,<max{a+b, b+c, c+a}

This inequality was given by Dutch
mathematician Visschers (Crux, 1997) and it is
proved by Romanian mathematician Jézsef
Séndor (Sandor, 2005).

The Fermat-Torricelli point is the default point for
optimal location in sense of the minimal sum
equal weight distance from the point to vertices of
triangle as considered by Austrian economist
Alfred Weber (Weber, 1929). Weber's problem
was later expanded on weighted problem with
three points: find the location for factory such that
transport costs to the factory from three resource
suppliers are minimized, provided that the
appropriate distances are multiplied by weight
factors of objects that signify their importance to
production process.

LOCATION PROBLEMS

These fundaments of optimization problems of
Fermat-Torricelli-Weber type are a good
foundation for location analysis. Let us emphasize
that Location analysis, Graph theory, Mathe-
matical programming, Game theory and others
belong to the area of Operational research.
Location problems themselves have great
application in Urbanism, Architecture, Traffic,
Industry (Boltyanski ef a/, 1999, Drezner and
Hamacher, 2002, Volek, 2006, Teodorovic, 2009,
Watanabe ef af, 2009). Current division of
location problems to continuous, discrete and
network (Mladenovi¢, 2004) was based on the
idea where to locate objects; if they are in the
plane; what number of objects are serviced; in
what way to allocate clients who demand service
in objects, etc. If it is possible to locate object in
any point of considered region than the problem
in question is continuous location problem. With
discrete location problem object location is
possible only in the predetermined set of points.
With network model of the location problem, field
of possible new location is anywhere on the given
network; set of vertices on it is finite, and the set
of arcs that connect vertices is continuum.

Classification of location problems (Teodorovic,
2009) is also possible based on characteristics
of certain location problems toward:

o Number of objects on network (one or more
objects);

o Allowed places for object location (continuous
or discrete location problems);

o Type of objects on network (medians, centers
or objects with predefined system
performance);

o Type of algorithm used for solving location
problem (exact or heuristic algorithm);

o Number of criteria functions on which object
locations are based (one or more criteria
function).

METRIC IN LOCATION PROBLEMS

Choice of a metric for measuring distance is of
fundamental importance for solving location
problems. Mefric is defined by nature of the
problem. Most common metric for solving
location problems is Euclidean distance, and
often that is the Euclidean distance with correction
factor. Statistically it has been shown that
measuring distances by roads gives 10-30%
longer distances than corresponding Euclidean
distance (Teodorovi¢, 2009). If location problem
in question is of urban nature and streets of the
considered city are perpendicular to each other,
than the distance is best determined by taxicab
metric (Farahani and Hekmatflar, 2009). Location
problems are most commonly connected to the
plane. Still, as Earth’s surface can be
approximated by plane only in small dimensions,
it is only logical that instead of Euclidean
geometry, Riemann geomefry is used. In that
case, the shortest distance between two cities
(objects) is given by geodesic line. These lines
are curves whose geodesic curvature is equal to
zero in any point. On the sphere, geodesic line is
great circle or orthodrome. Loxodrome is another
geodesic line which is used for determining the
distance between two points on sphere. Sea lines
of communication are mostly loxodromic, so
solving location problems in waterway traffic is
conditioned also by loxodromic distance.

Let us note that Minkowski distance of the
order p:

d,= QXA ~x,|" +y, _y3|py

for two observed points Ag, , y,/) and
B(x;, ys) is considered for value of parameter
p=>171 (Farahani and Hekmatflar, 2009).
Especially for value of p=7, Minkowski
distance determines Manhattan, or the city
block distance (short/long dashed lines on
Figure 2), while for p=2 Minkowski distance
determines Euclidian distance (continuous line
on Figure 2).

Naturally, the term ’distance’ can also consider
time distance, cost of travel or any other
variable relative for location problem.

TRIFOCAL CURVE AS MODEL FOR
SOLVING LOCATION PROBLEMS

Scottish physicist and mathematician James
Clerk Maxwell wrote his first scientific paper
(Maxwell, 1847) in area of mechanical
meaning of drawing mathematical curves
(Harman, 1990): ellipse — curve with two focuses

¥

Figure 2. Distances between two poinis

and curves with more than two focuses.

Standard definition of frifocal ellipse is given
by the following equation:

Ry+Ry+R,=S )

where:

R, =\/(X_XA)2 +(y_yA)zr
Ry =\/(X_X,9)2 +(}/—}/B)2,
A =\/(X_Xc)2 +(}’—}’5)2

Euclidean distances of the point M(xy)to three
foci A, v,) Bixs ys), Clt ¥ and for given
parameter S>¢. The Fermat-Torricelli point
determings the minimal value of parameter
§=8,. If 0<5<S,then trifocal ellipse doesn't
exist, and for S$>G, trifocal ellipse is a non-
degenerated egg curve. In that case, the
following names are applied for curve:
egglipse, trisoid, polyellipse, trifocal ellipse,
3-ellipse, multifocal ellipse, etc. (Sahadevan,
1974, 1987; Melzak and Forsyth, 1977; Erdos
and Vincze, 1982; Sekino, 1999; Khilji, 2004).

These curves have oval shape and their
construction is well known even from
seventeenth century, but only in relation to
Descartes construction of multifocal curves
(Descartes, 1638). Maxwell construction has
given certain simplifications (Mahon, 2003).

Weber's expansion of Fermat-Torricelli point
takes in consideration the following equation

M/?A +WBH3+W€H0:S

where w, w,and w;, are positive real values,
weight factors.

Let us notice that research of egg curves
in engineering and their constructive
geomefrical solving are very contemporary
because of ergonomics of their ovoid, bionic
form (Rosin, 2000, 2004, Petrovi¢, 2010,
Barrallo, 2011). Also, the application of these
curves on different problems of Fermat-Torricelli-
Weber type are given in papers from theory of
optimization (Soothill, 2010, Kupitz efal, 2013).
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P.V. Sahadevan was the first to introduce the
term egglipse — a new curve with three focal
points (Sahadevan, 1987). Sahadevan also
introduced a classification of frifocal ellipses
with collinear focuses in two categories. Trifocal
ellipse is considered abnormal if focus £; is
located at the middle of segment formed by £,
and #,, and if not, it is considered as normal
(Sahadevan, 1974). By analyzing normal trifocal
ellipse Sahadevan had found parametric
equation of this curve and calculated area, using
elliptic integral of first order. Varga and Vincze
had also given similar parameterization of
trifocal ellipse (1), (Varga and Vincze, 2008).
The area of this closed curve was also
determined using program package Maple. In
literature we couldn't find procedure for finding
perimeter and area of trifocal curve for non-
collinear foci (Figure 3) so special subroutine
was developed in Java applet for calculation of
their approximate numerical value.

Flgure 3. Trifocal elljpses with non-collinear foci

Subject of this paper is the trifocal ellipse (1).
Let there be given expressions:

Q=0xf+04,f,
Qo=0xF +(r).
Q=X f+(y-y:F, and
S=const §>8,.

Let us consider the following algebraic
transformations of equation (1):

\/E+\/E+\/E=S,
\/E+\/E=S—\/I'

by first squaring we obtain

W+ =f-4a.),

Q, +2,0,,Q, +0, =5 - 25,00, +Q,,
2Ja.\Ja, +28,a,=5*+a,-0q,-q,

by second squaring we obtain

(v @, +25)0,f =57 +0,-0,-a),

854, ,/a,Ja, =S -250, -25°Q, - 25°q,
-20,0,-20,0,-20,0,+0.° +Q,° +Q.%,

and by third squaring we finally obtain

(852, J@, Ja,f = (5 - 25%0, - 25°0, - 250,

~200,-20,0,-200,+Q} +0} +0.,

which in the end determines algebraic curve of
eight order:

6450.0,0, = (57 +0,-0,-0,)
-40,0,-45%Q,).

The trifocal ellipse is one part of the previous
curve, which is presented by Nie ef a/ (2008)
using representation by the appropriate
determinant. Analog conclusion also derives
when considering Weber weighted variant of
Fermat-Torricelli point. Let us emphasize that
trifocal curves have natural application in
multiple optimization problems. In the interior
of trifocal curve of level S we obtained the
following inequality:

SxwR,+w,R,+w,R.2S,.

In the case S=S§,, we obtained Fermat-
Torricelli-Weber point. If this point has
inconvenient position in the sense of urban and
spatial planning, then we determine the whole
interior of ftrifocal curve as an appropriate
solution for the point for which the sum of
weighted distances is under or equal to the
value of S.

JAVA APPLICATION FOR VISUAL
REPRESENTATION OF TRIFOCAL
CURVES

In this paper we describe the application which
was developed in programming language Java,
whose purpose is to determine weighted Fermat-
Torricelli point based on image input in
application. Our application was developed in
programming language Java since it was intended
to be available over the internet. One of the basic
goals of this project was for the application to be
available for all researchers in this field, which
asked for platform independent programming
language, such as Java, to circumvent a need for
several separate distributions of the application.
Because the application was developed as an
applet, and has a wide spectrum of functionalities,
as well as new changes that company Oracle has
introduced to runtime environment of program-
ming language Java about digitally signing all
files, when application is run, security question
pops up which has to be answered confirmatively.
As the application was intended to be available
free of charge, no digital key from certified
organization was available. Internet application is

available as 3-Ellipses software on webpage
http://symbolicalgebra.etf.bg.ac.rs/Java-
Applications/3-Ellipses/index.html.

While developing Java applet, two types of
graphical representations were implemented. The
first type of graphical representation defines the
interior of trifocal ellipse for the given triangle of
foci and parameter S, as well as area and
perimeter of region defined by it. Calculation of
the area and the perimeter was determined by
approximating  graphical-numerical - methods.
Also, accuracy estimate of considered calculation
was determined. For higher precision it is
necessary to use Calculus by computer algebra
systems as Maple (Zuber and Stuli¢, 2006) or
Mathematica (GroB and  Strempel, 1998,
Petrusevski ¢f a/, 2010). The second type of
graphical representation defines trifocal isolines
under condition o,+d,+a,=S (S=S,, which
are represented in a graphic box. Parameter $=5,
is value for which trifocal curve degenerates into
Fermat-Torricelli point. Isolines are calculated
only in defined rectangular region (graphic box),
in which we also calculate points where the value
of sum ¢, +a,+d,is minimal and maximal.

For any initial values of coordinates of the
points A4, Band C, the lengths 4, d,and d;are
modified into weighted lengths w,d,, w,d,,
w5 by use of sliders where w;, w,, w; which
have the range of decimal values from 0 to 10.
Sliders w;,, wy, w, have default value of 1 and
are positioned in the right corner of the
application main  window. If graphical
representation of curve is active, one additional
slider is present for parameter S, which can have
a decimal value from 0 to 2000.

In the applications menu bar several sections
of program options are located. In section
labeled Mode, users can select option Curve
for graphical representation of trifocal ellipse
or by selecting option Color mapping transfer
to isolines representation (Figure 4a).

In menu labeled Opacity users can select a level
of the opacity of graphical representations.
Offered options are 20%, 40%, 60%, 80%,
100% and the custom level of the opacity where
users are prompted in a dialog to input decimal
value ranging from 0 to 100 (Figure 4b).

One of functionalities that was developed in the
application is setting of the background map to
graphical representation. In the menu labeled
Background, users can select from several
predefined maps for background, remove
background image, or input background image
of their choosing (Figure 4c).
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EXAMPLES OF APPLICATION OF
JAVA APPLET IN URBAN AND
SPATIAL PLANNING

In this part of the paper we shall conduct the
analysis of application of Fermat-Torricelli
point for three given points, i.e. locations/cities
in whose near proximity South Stream pipeline
is located.

Gas lines start from southern part of Russia,
close to Beregovaya city at the bottom of the
Black Sea, to Vamna city in Bulgaria. The total
length of the Black Sea section will exceed
900 km. The onshore section in Europe will be
1,455 km long (Figure 5).

Near Pleven city in Bulgaria was planned that
the pipeline would split in two ways. One part
would run from Bulgaria, over the Greece, and
under the sea to Italy, and other would go
accross Serbia and Hungary to Austria. South
Stream will enter Serbia from Bulgaria near
Zajetar, eastern Serbia, and exit near Subotica,
northern Serbia.

If three given locations of Beregaya (Russia),
Thessaloniki (Greece) and Subotica (Serbia) are
observed, Fermat-Torricelli point would be near
Pleven in Bulgaria (Figure 6a —see small trifocal
curve around Pleven). On Figure 6b near Fermat-
Torricelli point isolines which are trifocal ellipses
can be seen. Selecting Varna (Bulgaria) instead of
the location Beregaya (Russia), the developed
application determines that Fermat-Torricelli point
also stays near city Pleven (Figure 6c). Let us
notice that the optimal point in proximity of city
Pleven is acquired with values of weight factors of
one in this application. It infers that both sides of
the pipelines to Thessaloniki and Subotica are
equally important. Graphical representation of
trifocal curve, calculation of its area and perimeter
for set value of S$>§, is available in the
application. Let us note that similar web-based
support of spatial planning in Serbia was
considered by Bazik and DZelebdzi¢ (2012).

CONCLUSION

The application of trifocal curves through
analysis of one specific solution in urban and
spatial planning was presented in this paper.
The developed Java applet for plotting of these
curves had enabled visual representation of
optimal solution as well as fast calculation of
numerical value of parameter S (that is
minimum sum of distances). The area and
perimeter of trifocal curve for any initial values
of coordinates of points A4, B C, parameter S,
and weight factors w,, w,, w, were also
developed.

Our research of optimal curves will further
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consider curves based on 2 input points
(where n7=4). The analytic and algebraic
representation of these /7-focal curves will also
be considered. A similar line of research is
also visual representation of these curves for
other types of metric (Manhattan, Riemann or
corrected Euclidean distance).
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The building information modeling — BIM is a technology developed toward creation of computer based information model that
encompasses whole building lifecycle. Toward that goal a number of information technology standards have been developed that
enable different professions in AEC to cooperatively develop electronic building model. The paper gives overview of essential
technologies, discusses their intended purpose, and gives outline of the currently achieved functionality.

Key words: Building information modeling, BIM, Open Standards, intelligent parametric elements, building energy simulation.

INTRODUCTION

Building information modeling — BIM is a
collection of computer based technologies
developed to support creation of electronic
building mode! that contains definitions of all
physical and functional features and required
performances of building's elements and
ensembles. The model includes information
describing whole  building lifecycle from
conception, through design and construction, to
facility management. The BIM is not conceived as
a single monolith data repository; instead, it
includes variety of programs and associated data
representations relating to different disciplines,
comprising  architectural, engineering and
construction (AEC) indusiry. The buildingSMART
international alliance was conceived as a driving
force in the development and proliferation of open
interoperability standards that will provide
seamless transfer of information among BIM
applications. Up to now, three standards have
been developed: Industry Foundation Classes —
IFC, BuildingSMART Data Dictionary — bSDD
(previously International ~ Framework  for
Dictionaries — IFD), and Information Delivery
Manual — IDM. Together with existing commercial
BIM applications these technologies aim to
replace traditional architectural and construction
paper documentation with the computer based
information model. The paper gives overview of
essential technologies, discusses their intended
purpose, and gives outline of the currently
achieved functionality.

"Kraljice Marije 16, 11000 Belgrade, Serbia
isvetel@mas.bg.ac.rs

BUILDING INFORMATION
MODELING

The term Building information modeling (BIM)
denotes a process of using information
technology (IT) to model and manage data
encompassing whole lifecycle of the facility
(Lee ¢t 4/, 2006). The technology is inspired
by years of research on a general data model
for AEC (Eastman ef a/, 1991; Bjork, 1989),
but does not follow established principles
rigorously. The BIM design process means to
build a facility virtually, prior to constructing it
physically, in order to simulate and analyze
potential impacts and work out possible
problems. It is easier to fix a problem by
moving element with a mouse on a computer
than to demolish and rebuild elements on a
construction site.

On the surface, all BIM applications implement
same process. The designer selects building
elements from the library of parametric three-
dimensional (3D) components. The BIM
components are based on principles of
parametric geometry modeling (PetruSevski
etal., 2010) with further advancements beyond
mere geometric construction. Each component
contains parameters describing its geometry
and all inirinsic physical and functional
properties. Additionally, each component
contains rules that describe constraints,
behavior, and relations to other objects. The
BIM modeling process starts with the selection
of appropriate parameter values that describe
actual design situation and continues with the
selection of appropriate location of the element

in the building model. Finally, according to
defined rules, the element is integrated in the
model (same materials in the joint elements
are merged, parts of the element that become
surplus in the model are trimmed, etc.). The
reliance on the element libraries is the main
characteristic of the BIM software. Before any
actual modeling is initiated the designer is
forced to think about required elements. Thus,
the greatest burden in the process is shifted
toward initial design phases and to the
preparation of necessary information required
to define building elements. That way system
prevents inclusion of undefined elements in the
model and prevents unforeseen work and costs
that in traditional practice can often be
detected only during construction phase. The
elements also prevent information redundancy
in the model. Once an element becomes a part
of the building model all future operations refer
to that unique data structure. All graphical
representations (layouts, sections, perspective
view or virtual reality walkthrough), project
schedules or simulations use that single data
structure to create required representation.

Unfortunately, this basic operation mode is all
that is common to commercial BIM applications.
The actual functioning depends on the core
mechanism that each particular application

This work was supported by the Ministry of Education,
Science and Technological Development of the
Republic of Serbia under grant TR-36038. It is a part of
the project ’Development of the method for the
production of MEP design and construction documents
compatible with BIM process and related standards.’
The project director is dr Igor Svetel.
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uses. The ArchiCAD is the oldest BIM
implementation that appeared in 1987 and
proclaimed the 'Virtual Building’ concept. The
core mechanism of the ArchiCAD is based on
procedural modeling language — GDL (Geometric
Description Language). Each element is defined
as the GDL script that identifies 3D geometry,
ways that 3D model maps to 2D representations,
user interface display, behavior and listing
quantities. The language is flexible and enables
definition of any conceivable building element. On
the other hand, the language does not provide any
constraints, so each element can have its peculiar
modeling process and user interface forcing a
designer to learn to use each particular element
from the library correctly. The Revit is the newer
application that has in its core the paramefric
change management engine. The mechanism
updates whole building model on each
modification  according to inter-element
relationships. The elements are classified in
predefined families. Each family has user
selectable predefined rules that define how the
element in the family relates to other elements.
According to those rules each change in the
element is propagated to other elements, and all
related data are updated to appropriate values. A
new element in the library can be created only by
modifying existing families. That limits the scope
of geometric forms that can be used in the model,
but provides consistent behavior and user
interface to all new elements reducing the need
for learning how to use them. The characteristic
that each Revit element belongs to a predefined
family enables management of data both on
element and class levels, enabling the user to
change parameters belonging to all elements
belonging to the same element class rapidly.

Based on these core mechanisms software
manufacturers have developed a range of
applications that cover different AEC fields. The
MEP Modeler from Graphisoft is the ArchiCAD
plug-in that enables model-based MEP networks
(ductwork, pipework and cabling) design. The
EcoDesigner is the built-in building energy
modeling application that calculates building’s
yearly energy consumption by sources and
targets, CO2 emission, and monthly energy
balance. The Autodesk offers Revit as the single
application that incorporates features for
architectural design, MEP, and structural
engineering and construction from the version
2013. The range of cloud services offers further
analysis of basic Revit models, like Energy
Analysis for Revit and Green Building Studio for
energy analysis and Structural Analysis for Revit.
Both software manufactures offer different
partner solutions that cover a broad range of
AEC applications compatible with basic
modeling applications.

OPEN BIM STANDARDS

The commercial BIM applications use
proprietary data formats to represent building
models, thus keeping all information locked in
distinct software. The proliferation of BIM
technologies has raised question of
interoperability and public availability of BIM
models. This objective is covered by the
development of open BIM standards.

The largest open BIM regulatory body is the
BuildingSMART, a neutral, international and
not-for-profit organization supporting open
BIM. Under their supervision three open
standards are developed: the Industry
Foundation Classes (IFC) data model, the
Information Delivery Manual (IDM) data
exchange protocols, and the buildingSMART
Data Dictionary (bSDD). IFC is an object
oriented data model under development since
1996 with the aim to attain highest level of
interoperability in AEC industry on the level of
data exchange. The currently available version
is 4 (IFC, 2013), registered as the 1SO
16739:2013 standard (ISO, 2013). The IFC
comprises of class definitions representing not
only physical components of the building, but
also actors and their roles, time, price,
approval, etc. The standard provides data
interchange without information loss among all
AEC applications, unified model-based
description of all building components and
relationships ~ with  other  components,
information on the graphical representation of
components, link to property and classification
data, and access to external libraries.
Currently, all BIM applications support import
and export of their models using the IFC
standard format. Since the IFC includes all
conceivable building data, and often provides
different representations for the same data, it is
necessary to define when and what amount of
data is necessary to establish effective
communication among different participants in
the design and construction process. The IDM
standard is developed to achieve that goal. It is
registered as the 1SO 29481-1:2010 standard
(IS0, 2010). The IDM provides the reference
for process and data requirements in BIM by
identifying the distinct procedures undertaken
within AEC processes, the information required
for their execution, the results of that activity,
and how the information should be supported
by software solutions. The first result is the
IFC2x3 Coordination View Version 2.0
Certification process (buildingSMART, 2010)
that strictly defines the scope of IFC data
needed to establish seamless exchange of the
coordination model among BIM applications.
The certification process is accepted by all
major BIM software developers and in the 2013

BIM applications received first certifications.
The bSDD standard (formerly International
Framework for Dictionaries — IFD) is the
classification system for all information in the
AEC/FM field. It is an object-oriented
framework that defines objects, collections and
their relationships. The standard is registered
as the ISO 12006-3:2007 standard (ISO,
2007). It is intended to work as the overarching
structure that will provide support for the
development of the unified AEC/FM
vocabularies at the national, regional or
domain levels. Since all share the same
structure it will be possible to translate terms
between languages and domains, preferably
using automated software agents. The bSDD
standard provides the capability to define
context within which a concept is going to be
used. Each object can have multiple names
providing for the definition of synonyms or
usage in different languages.

The second type of AEC interoperability
formats has been developed based on the free
open standards eXtensible Markup Language
(XML) (Harold and Means, 2004). The XML
enables the structured representation of any
kind of information by the insertion of tags in
the traditional text, but does not provide any
mechanism to infer the meaning of the terms
used in tags. One approach to the definition of
a tag’s meaning is the XML schema. It is a
language that provides a description of a type
of XML document, usually articulated in terms
of constraints on the structure and content of
related XML documents. Many schemas have
been developed for the AEC/FM field. The
gbXML (Green Building XML) schema is used
for describing data relating to the building
energy efficiency and its impact on the
environment. The aecXML schema is used for
depicting all building data in design,
engineering and construction disciplines, and
the CityGML schema is used for geo-spatial
data representation. Also, the IFC data can be
represented with the ifcXML schema. The
commercial BIM applications support most
XML schemas, but without strict import/export
functionality examination.

BUILDING MODELING

The current BIM technology is based on
implementations that use diverse core
mechanisms and intrinsic element libraries.
The ArchiCAD uses mechanism oriented
toward geometry, while Revit is built around
change management engine. Despite some
differences in the basic geometry modeling
algorithms it is possible to transfer any
geometry between applications. But since two
applications differ in the ways geometric
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relations are implemented, elements often lose
some of the modeling capabilities when
exported to another application. Also,
ArchiCAD lacks most of the inter-element
relations that Revit implements. For that
reason, the ArchiCAD and Revit element
libraries are incompatible. This fact causes
many discrepancies in the basic modeling
process when using different BIM applications.

Because ArchiCAD uses GDL scripts to
represent library elements it is easy to generate
object's geometry on the fly and to illustrate
each change of the object's parameters. That
makes ArchiCAD’s interface user friendly and
supports effortless learning how parameter’s
change affects object’s shape. The drawback is
that object’s level of modeling detail and
amount of supporting information depends on
the effort that programmer put in the
development of the GDL script. On the other
hand, the objects in the Revit are completely
constructed only after their location in the model
and  propagation of all inter-object
dependencies. For that reason, the Revit's user
interface  shows only  basic  object’s
representation and the designer can understand
how parameter's change affects whole object
only after actual location in the model. That
makes Revit difficult to learn and requires
experience with objects and their parameters for
masterful modeling. But once learned, the same
principles apply to all new objects.

The Revit has predetermined modeling
sequence that depends on predefined relations
among families of elements. For example, floor
can not be constructed before surrounding
walls are created. That means that the designer
should learn the whole modeling process
before starting actual modeling. The ArchiCAD
does not impose any modeling sequence
egnabling learning by doing and facilitates
experimentation in the modeling process. The
modeling rigidity of the Revit has its
advantages in the design modification. All
relations established during model creation
will be preserved during modification. For
example, if the wall is moved, all connected
walls will adjust their lengths to preserve
established connections, and all appliances
connected to the wall will be moved together
with the wall. The staircase will automatically
change number of steps and their dimensions
to suit new floor height. The ArchiCAD will
move only imbedded objects, like doors and
windows, together with walls, while all other
necessary  modifications  require  user
intervention (Figure 1).

Revit
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Figure 1. Example of automatic preservation of relationships among building objects in Revit and ArchiCAD

BUILDING SIMULATION

Prior to the development of BIM technology, the
building simulation was considered as extremely
information demanding and time consuming
process reserved for outstanding buildings.
Today, when models created with BIM
applications contain geomefric and parameter
representation necessary for simulations, it
looks like BIM technology is natural companion
to building simulation applications. Among
different simulation disciplines the design of
sustainable buildings and building energy
simulation gain most interest.

A lot of commercial and free energy simulation
applications are available on the market
(Jari¢ ef af, 2013). They can be divided in
three groups: energy analysis engines, energy
analysis environments, and built-in analysis
applications. The energy analysis engines are
oldest developed applications and contain
basic computer implementations of the energy
analysis  algorithms. They read input
information and write results in the form of the
custom formatted text files. The main concern
in their development is the accuracy of the
implemented  algorithms.  The  prominent
engines are DOE-2 and EnergyPlus, both
freeware applications. The energy analysis
environments are developed to offer user
friendly interface to the energy analysis
engines. They enable the designer to

graphically construct building model or to use
standard interoperability formats to import
models from BIM applications. Some also
enable export of files for further analysis. The
well-known free energy analysis environment is
eQUEST and among commercial applications
the notable are Green Building Studio, Ecotect
Analysis, Virtual Environment (IES-VE), IDA
Indoor Climate and Energy, RIUSKA, etc. The
built-in analysis applications are developed for
the use inside the existing BIM applications
with the intention to provide instant energy
analysis. The whole process of transferring
data from the BIM model to the energy
simulation is hidden from the user and only
final results are provided. Two existing built-in
applications are Energy Evaluation in ArchiCAD
and Conceptual Energy Analysis Tool in Revit.

The major weakness of the current energy
simulation applications is that they were
developed before BIM technology, when
computer based information about building
was scarce. Each simulation has developed
simplified building representation to cope with
the lack of data and whole computation
algorithms are based on those energy models.
Today, when BIM applications offer detailed
computer based building information, it is
necessary to translate this detailed model to the
simplified energy model. Often, dimensional
accuracy required in the BIM model for
construction purposes is too complex for
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analytical purposes, and adjustments are
necessary to produce simplified analytical
model. Also, terms of nomenclature and the
definition of various parameters differ among
BIM applications and analytical software. Neutral
file formats like IFC and gbXML enable transfer
of the data between applications but the content
of the data depends on the actual simulation
applications. Each application requires distinct
set of data, and still there are no attempts to
define standard set of data for all simulation
applications. Also, there are no predefined
criteria on the material and section profile
names in the BIM libraries, and in the case of
ArchiCAD they can vary between different
implementations of the same building elements.

The results of building energy simulation
applications  include  yearly  energy
consumption by sources and targets, CO,
emission, monthly energy balance, etc. Often,
simulation results are represented as charts or
tables (Figure 2). Most applications aim to
provide precise prediction of energy
consumption and building’s environmental
impact in accordance with recent regulations
(Pucar and Nenkovi¢-Rizni¢, 2007). This
information is valuable for investors and
regulation bodies, but has little impact on
design process. The information how to build

ArchiCAD Educational version, not for resale. Courtesy of Graphisoft.
Energy Performance Evaluation
[Progeect Number] [Progect Name]
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rojoct Data

sustainable building is still based on the
designer’s knowledge, not on the results of the
simulation software.

CONCLUSIONS

Most commercial brochures and a lot of research
papers describe BIM technology as the compact
activity with common practices. The research and
educational communities recognized potential of
BIM technologies to unite AEC stakeholders
around unified building information model
(Aranda-Mena ef 4/, 2008). Based on this
recognition, researchers attempted to define how
the IFC can be used as the unified nonproprietary
format that provides seamless interchange of the
building model among AEC professions and to
define what kind of paradigm shift is needed in the
AEC business processes for the full BIM adoption
among practitioners (Arayici and Aouad, 2010).
But AEC industry remained insensitive to BIM
promises mainly because neither IFC nor other
BIM formats provided mechanism for the
identification of information authorship, and
consequently responsibility for validity of
information in BIM models.

The still dominant view of the BIM as the
cohesive technology gives the idea that choice
between competing commercial applications is

the only concern of the future BIM user. This
may be true in some distant future, but recently
the BIM technology is a set of diverse and
sometimes even incompatible  software
solutions. Also, on the current level of
development, BIM is more appropriate for large
companies that have architectural, engineering
and construction teams, and internal IT
departments. Medium and small architectural
companies have more difficulties in adopting
BIM technology (Coates &4/, 2010) and since
they don’t represent majority of BIM
technology users, the new BIM development is
directed toward large AEC companies and
professional BIM services.

To use BIM technology properly on the current
level of development, the designer needs to
have good knowledge how the functioning of
commercial BIM application fits actual design
processes in the bureau (Arayici éf af, 2011).
It is necessary to test how libraries of building
elements and procedures for the creation of
new elements fit actual components used in the
everyday design. Furthermore, it is important to
establish if the design process involves more
creation of the new building components, or the
modification of the existing ones. The best way
is by conducting pilot projects with actual
designs and different BIM applications. The

ArchiCAD Educational version, not for resale. Courtesy of Graphisoft.
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Figure 2. Bample of ypical results obiained by builing enerqy simulation applications
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decision on proper BIM technology also
depends on other stakeholders in the design,
engineering and construction process, and the
tools they use in their business. It is not enough
to determine that different applications import
and export same data formats, but to understand
the actual implementations.

On the recent level of development, the BIM
technology is not a miraculous tool that solves
all problems in the AEC industry. This is not
the reason to reject this technology and to wait
until it reaches levels of greater maturity. It
should be adopted with the understanding of
current limitations, and only when more
designers start to  require increased
functionality from the existing BIM applications
can we expect that developers will provide
better software.
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COMPLEX URBARCHITECTONIC STRUCTURES
OF PRISTINA AND NOVI PAZAR CITIES

DZemila Beganovié', State University of Novi Pazar, Department of Technical Sciences, Novi Pazar, Serbia

Contemporary urban development has changed the traditional cities all over the world. In our region, the typical Balkan cities of
oriental origin, structure and outlook were almost totally transformed in the second half of the 20" century. Modern movement brought
new models of urban organization, different communication concepts and a variety of concepts of modern buildings. Among others, the
idea of complex urbarchitectonic structures in urban tissue spread under specific influences and models. After a short review of
modern urban development and the idea of complex urban structures, this paper explores urban transformation of less researched
cities such as Pristina and Novi Pazar. The focus is on the phenomenon of complex urbarchitectonic structures built in related cities in
a short period from 1969-1989.

Four complex urbarchitectonic structures will be presented: Kicma and complex in JNA Street in Pristina and Lucne buildings and

Jezero buildings in Novi Pazar.

Key words: Pristina, Novi Pazar, complex urbarchitectonic structure.

INTRODUCTION: MODERN
MOVEMENT IN URBAN
DEVELOPMENT - THE IDEA OF
COMPLEX URBARCHITECTONIC
STRUCTURES

Modern movement in urban development of
European cities was the result of the many urban
problems in the late 19" and early 20" centuries.
Industrial revolution and indusirialization caused
sudden urbanization of existing cities and resulted
in massive building density inside existing
traditional cities and extensive growth of suburbs.
Overpopulation and dense construction caused
traffic congestion, very poor sanitary conditions,
and communication problems in a new era of
motor vehicles. New requirements for immediate
interventions led to development of a variety of
modern urban concepts, starting with ideal cities:
Ledoux's Ideal city of Chaux, ‘new ideal world’ of
Robert Owen, and ideal community "phalange’ to
live in 'phalansteres’ of Charles Fourier. Models
for early concepts of the ideal city originated from
royal palaces, from Diocletian's palace in Split, to
Versailles in Paris, where unique building
included different functions and represented a
self-sufficient concept - an entire city or

"Alekse Santi¢a 9, 36300 Novi Pazar, Serbia
dzemilab@gmail.com

community in one building. New building
materials and technologies at the end of the
19" century enabled the covering of lit, vast
spaces, first presented in the Crystal Palace for
the Great Exhibition in London in 1851. The new
palace emerged in metal and glass construction.
It also influenced covering of entire streets, such
as shopping street in Milan, Italy — The Galleria
Vittorio Emanuele designed by Giuseppe Mengoni
in 1865 (Barnett, 1987). Further development of
modern urban idea produced different models of
urban growth: interconnecting structures of a
lingar city (Soria Y Mata), modern Industrial City
of Tony Garnier and futurist drawing of new
structures of Ciita Muovaby Antonio SantElia.

Swiss architect Le Corbusier, in his rich opus,
offered different urban concepts and modemn
architectural structures from 1920s to 1950s,
where he combined his own admiration for
engineering exactitude and aesthetic, his
extensive research of vernacular architecture and
his valorization of nature and its 'essential joys'
sun, space and green. He started his urban
studies with the City on Columns (Ville Pilotis),
and then developed the idea of a modern city in
the Contemporary City (Ville Conternporaing) for
three million inhabitants, where a dense city was
elevated above the surface of continuous park.
The radical cuts were presented in Plan Voisin for
Paris where he overwrole existing city tissue with

modern  structures  (Beganovi¢, 2013). It
culminated with the Radiant City (Ville Radieuse)
where urban functions were strictly divided
into parallel belts, adopted as the Functionalist
City by the 11" CIAM (International Congress of
Modern Architecture - Congress Internationaux
dArchitecture Moaeme) in 1933 (Bozi¢, 2002).
Some of the conceptual, functional, structural
and aesthetic principles presented in the
mentioned projects were elaborated in his
complex urbarchitectonic structure of dwelling
unity - Unité d'Habitation. With an extensive
program, many functions were concentrated
within one unique building containing different
functional belts deployed in height. The idea was
a self-contained community with 337 dwellings,
shopping street on the sixth floor and variety of
other functions that made it 'as much ‘social
condenser' as Soviet commune blocks of 1920s.
This total integration of community services
recalled the 19" century model of Fourier's
phalanstery, not only through its size but also in
its isolation from immediate environment’
(Frampton, 1985). Unity hosted 23 types of
dwellings and 26 different communal services
including a hotel, a kindergarten and a
swimming pool on the top of the building.
(Dzenks, 1982). First built in Marseille (1947-
1952), and later in a few other cities, 'designed
as prototype, but proved too expensive and
idiosyncratic to become govemnment policy’
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(Barnett, 1987), it had a great influence on
modern architecture.

The idea of complex buildings elaborated as
"Megastructures: the City as a Building' was
the ‘idea of an urban area as a large,
interconnected  building’  (Barnett, 1987)
usually consisting of covered streets or
bridges, plazas and various buildings
connected within one structure. In the early
1950s, the influence of science fiction and
comic books led to different concepts of
Archigram's plug-in, or walking cities and
structures in Great Britain. In Japan, the
Metabolists developed the idea of enabling the
addition of units to the basic structures in a
variety of projects such as Kenzo Tange's
projects for Tokyo Bay. These ideas spread
worldwide in a short period in the 1960s and
1970s. They had a great influence on the
architecture of the time: Rudolph's project of
enclosure to the Lower Manhattan Expressway,
Alison and Peter Smithson's Golden Lane in
Coventry, Lynn's and Smith's Park Hill in
Sheffield, Bakema's and Van den Broek's
superblocks in the project for Tel Aviv 1963
and many more (Frampton, 1986).

Modern architecture spread in  former
Yugoslavia too, and variety of new complex
urbarchitectonic structures were built in large
urban centers from Ljubljana (Edvard
Ravnikar's Residential Area Ferant Gardens
from 1966), Split (Frane Gotovac's Apartment
Buildings S3-1 from 1974) to Belgrade (to
mention only Mihajlo Mitrovi¢'s Western Gate
of Belgrade — Residential and Business Center
‘Genex’ from 1980)(Straus,1991). In the
southern part of the country, close to observed
cities, most radical changes were done after
International competition for reconstruction of
the city of Skopje in 1965, following the
devastating earthquake in 1963. The proposal
of the Master plan of the metabolist Kenzo
Tange won the competition. The project 'was
structured around two concepts: the ‘City
Gate’, which was the hub of entry into the
capital, comprising all transportation systems,
and the ‘City Wall’, consisting of apartment
buildings, simulating a medieval wall, which
would incorporate housing to downtown’
(The Metabolist Movement, 2011).

URBAN DEVELOPMENT OF
PRISTINA AND NOVI PAZAR CITIES

PriStina and Novi Pazar are examples of
oriental cities developed in the Balkan
Peninsula during a long period. Theoretically,
the term Balkan city best describes urban
settlements developed or upgraded from
existing settlements during a longer period

under the influence of different cultures, but with
a final stamp of oriental, or precisely, Turkish
period (Koji¢, 1976). During five centuries of
Ottoman rule, both cities had significant
administrative roles in certain periods as
regional centers, and then downsized roles in
periods of regress such as after war, fire and
other disasters. After liberation from the Turks,
these cities remained in an undeveloped part of
the country, and kept their inherited oriental
structure: city center - CarSija with manufacture,
trade and most important religious and public
buildings, surrounded by neighborhoods —
mahalas, long after. In the beginning of the 20"
century, introduction of modern ideas of
European architecture in urban structures of
these cities was modest. some modem
buildings were built mostly in city centers, but
the overall urban structure remained preserved
even after the period of reconstruction of the
war-damaged country after World War 1. In the
new Yugoslavia, Pridtina became the capital of
the Autonomous Province of Kosovo and
Metohija, which influenced its rapid growth,
more extensive than in Novi Pazar. New
architecture followed new social order: modest
in the beginning, it offered more complex and
creative solutions later on. Even though, a few
specific, complex urbarchitectonic structures
that will be presented in this paper were built in
both cities between 1970s and 1990s.

Urban development of Pritina

Traces of settiement in the area of Pristina date
from prehistoric times, antique Roman times
(urban center Ulpiana, reestablished in the 6"
century as lustiniana Secunda) and medieval
times (as the capital of Serbian sovereign
families Nemanji¢ and Brankovic).

The Turks conquered Pristina in 1439 and the city
kept ’leading trade and administrative role as
emperors /ias - center of SandZakat or center of
Vilgjet (region) (Koctuh, 1922). After Deffer
(Turkish tax book) for 1486/7, the city had 392
houses in 10 /mahalas (GUP Pristina 2000, 1988).
In the mid-1 7" century, Pristina was visited by
Evlija Celebi who described it as a pleasant city
with 2060 houses, religious and public buildings
and carsjja of 300 stores (Celebi, 1967). From the
beginning of the 20" century, slow process of
modernization started with building of several
modern buildings for Turkish administration,
followed by regulation of main streets and
uncovering of covered carsfjzin 1930s.

After World War Il and recovering and
reconstruction of war damages, first Master
plan was produced in 1950s. Two trends in
urban changes took place simultaneously:
reconstructions and  transformations ~ within

existing urban tissue, and outspreading the city
and occupation of free spaces with newly
designed modern settlements. Transformation of
central parts of the city destroyed existing oriental
structures of carsfja. New city center was based
on design of Nikola Dobrovi¢ from 1954 (Stojkov,
1996). The rows of uniform apartment buildings
along central streets with shops formed stronger
block structures alternated with a unique
freestanding public building. Whilst the city center
was primary scene for modern public buildings,
novelties in residential architecture were best
represented in new settlements built in the
southern part of the city. After application new
modern ideas in architecture in the first new
settlement  Ulpijana (designed by architects
Milutin ~ Glavicki, Branislav Jovin, Stojan
Maksimovi¢ and Jovan Miskovi¢ in 1964) the
further development was directed towards urban
aspects of dwelling through relation with
surroundings and traffic, as in new settlements
Dardanija and Sunny Hill (designed by architects
Josip Hitil, DraZen Jankovi¢, Darko Kozjak, Miro
Pak and Miljenka Stankovié-Fischer in 1976 and
1986 (Beganovic, 1997).

Urban development of Novi Pazar

Medieval Serbian settlement Ras with
marketplace called Pazariste, 11 km away from
Novi Pazar, was the first Serbian State capital
of the Nemaniji¢ dynasty.

Aiter the Turkish conquest in 1455, a new
settlement developed in the valley of the Ra3ka
River. It was first mentioned in 1461 as Yen/
Bazar, meaning New Market, or Novi Pazar. As
Evlija Celebi stated, the founder of Novi Pazar
was Isa Beg Ishakovi¢ who transformed church
on the grain market into a mosque named after
him (Kurtovic-Foli¢, 2000, NeSkovi¢ ef af,
1988, and Celebi, 1967). This suggests the
existence of earlier settlement on the site of
today's city. According to Evlija Celebi, in the
17" century, Novi Pazar was Seser; i.e. higher
level or urban settlement with 3,000 houses in
forty to fifty mahalas. It comprised various and
rich public buildings and carsfja of 1,110
stores/shops/manufactures/workshops as one
of the largest cities in the Balkans. In the 18™
century a stone fortification replaced prior
wooden-earth one. From 1877 Novi Pazar
became a center of Novgpazarski sandZak
(Sanjak of Novi Pazar), up to 1912. Later, Novi
Pazar lost its leading role in the region after a
new road was built leading from north to east,
away from it (Novi Pazar - Istorija, 2014).

Novi Pazar, with its central, well-developed
ar8ija and surrounding mahalas, preserved
parts of its original oriental structure and
outlook until now. Industrialization and
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migration to Novi Pazar caused city expansion
along rivers and accessing roads. Apartment
buildings were built along main central street
with stores on the ground floor. Two young,
educated local architects, Tomislav Milovanovi¢
and Amir Corovié, were responsible for most of
modern developments of Novi Pazar from 1960s
onward. After visiting different regional centers
of former Yugoslavia, in 1968 they designed the
first plan of regulation of central zone with
modern vision (Figure 1). They situated a new
center on the site of the existing one, preserving
only sacral buildings. Analyzing the existing
traffic in Novi Pazar, they decided to introduce a
concentric street, with wide profile that should
unburden the new center of traffic, thus leaving
entire central area to pedestrians. Perimeter of
the new street was 300 meters and centered on
the bastion of city fortress across the Radka
River. The center included variety of city squares
for main, newly designed public, administrative
and service buildings. High residential
buildings were punctually spread in the center
or linearly interconnected, making a curved
frame with covered pedestrian  flows.
(Milovanovié and Corovi¢, 1968). The project
for the city center has been partially realized,
still waiting for its completion.

COMPLEX URBARCHITECTONIC
STRUCTURES IN PRISTINA AND
NOVI PAZAR

The complex urbarchitectonic structure is outlined
in the first paragraph. Amongst the first modern
structures in the observed cities, the ones that
meet the following criteria will be presented:

- to be a composite structure comprising many
urban and architectonic elements: more
building with different functions and shapes
(residential, business, trade, services, efc.)
interconnected in one structure together with
streets, pedestrian areas, walkways, piazzelfs,
playgrounds, parking lots, garages;

- to be a large structure by its volume and by
number of comprising units, that
distinguishes it from its surroundings, visible
in the city tissue;

- to have a specific architectural design and
outlook that makes it unique;

- to have a strong overall identity recognizable as
city landmarks.

Two of the most significant complex structures
by these criteria in Pritina are Aicima and the
Complex in JNA Street (Figure 2). Best
representatives meeting criteria in Novi Pazar
are Lucneand Jezerobuildings (Figure 3).
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/-7gz//e 1. The Plan of modern regu/at/on of the central zone in Novi Pazar (1968) (courtesy of T.Milovanovic)
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Figure 3. Lucne (up) and Jezero (down) buildings in the urban fissue of Novi Pazar todgy
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Kiéma complex

Kicma is a part of newly designed Dardanija
settlement. 7rougao (Triangle) competition was
organized in 1972 and five of the most
appreciated Yugoslav institutions for urban design
were invited fo participate. The design of the APZ
(Architectural Design Institution) Plan from Zagreb
won the competition. The design was finished in
1976, and the first building started in 1974-1977
(Beganovié, 1997). The Triangle united two
settlements with necessary services and central
functions for entire new southern district of
Pristina (Beganovic, 1989).

Architect DraZen Jankovi¢ from Zagreb
designed Aicma complex (Spine or Aumiz in
the Albanian language) in 1983, and the
building was completed in 1986 (Figure 4).

The core of the entire design of Dardanija
settlement is a complex urbarchitectonic
structure, spreading as a spine through the
center of triangle-shaped settlement. It
connects two centers set on peripheral streets,
local center on one side, and district center on
the other. Along two intersected axes, a row of
nine high buildings (6-17 floors) is set on one
side, and six lower (4-6 floors) on the other
side of the street.

The position and importance of the location, as
well as a dense row of high-rise dwellings
allowed more investment in this structure. Two
parallel flows are combined on the ground
floor: a street with parking lots and the
shopping street Bazar. Both are covered with
the main pedestrian area elevated on the first
floor. Elongated pedestrian area is enriched
with small piazzetzas, fountains and variety of
urban furniture and revived with stores on the
first floor of the high-rises along one side of
the street. Lower floors of the high-rises are
extended and enriched with balconies, and
form covered walkways along the street. The
entire walkway is paved in a combination of
stone and glass cubes to provide daylight to
the ground floor street and Bazar (Figure 5).

Lower residential buildings contain multi-story
dwellings (not practiced in prior apartment
buildings in Pridtina). Towards settlement, they
are enriched with terraces all along the street,
but towards pedestrian area, they have
accessing galleries on every other floor, (the
same concept as on the back of the high-rises).
These were the first gallery accesses used in
residential architecture of Pristina.

The access of the pedestrian street and
entrances to Bazar are carefully designed. An
access from the northwest side to the
pedestrian street is a slight pedestrian ramp
combined with stairs forming an elevated
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Figure 4. Kicma - original design of the complex structure: plan and cross-sections from 1976, aerial view from
1968, and actual view of row of high buildings.
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Figure . Features of Kicima: access from the east, pedestrian area, back of high buildings
with accessing galleries (first row), access from the north-west and covered stréét (midalle row) and Bazar (Cowr)

gallery over motorcar street and creating the
bridge to the side buildings. The entrance to
Bazaris emphasized with a large city clock on
the gallery. The eastern access, adjusted to
topography, merges with terrain and naturally
descends with rows of stairways from the
district center directly onto pedestrian street,
flying over ground floor street.

Bazar, carefully and richly decorated with marble
floor and glass ceiling, emphasizes the curved
layout of the complex. Entrances to Bazar on
both sides are gradual — one side covering
shopping parts opens to the settlement and
leads to dual-side shopping in the central part of
Bazar. Middle access to the settlement is
surrounded with opulent composition  of
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stairways enriched with modern fountains.

The high buildings rise gradually, which,
together with position of the whole structure,
gives dynamic to the whole complex. Facades
are finalized in green, with yellow paint and red
brick details.

In time, different changes were made to the
buildings, from enclosing the balconies,
transforming  the accessing galleries into
individual entrances and adding one or two-floor
apartments on top of the buildings, to installing
gable roofs on the flat-roof buildings.

The complex urbarchitectonic structure of A7cima
comprises 494 dwelling units, 36-102 sqm large,
with total of 29,580 sqm, approximately 200
shops/services/other premises, 15-60 sqm large,
with total of 7,905 sqm, 2,015 sqm of storage
space, and 63 parking lots. The street for motor
vehicles is separated from the elevated pedestrian
walkway and covered shopping street.

Complex in JNA Street

The complex in JNA Street was completed in
1989 (Figure 6). As it was constructed not
much later than Afcma complex, it was
popularly named &af& (only in Albanian
language), which means Neck. The simple
association with the name of A7cma (Spine),
the name @/ is now widely recognized and
used by the citizens of Pristina.

The complex in JNA Street was built in one of
the oldest parts of the city, in the central zone.
It was designed by architectural office Osnova
from Belgrade, on limited area, provided by
displacement of the JNA street residents into
newly built Dardanija settlement. It is situated in
one of the oldest streets in Pristina known under
its Turkish name Divan - jo/ (Talk Street). The
new complex replaced -existing traditional
houses with yards, which occupied expensive
site in the city center and were already
surrounded with higher buildings from different
periods of urban development of Pristina. Lack
of ambiental and structural values in the existing
settlement, united with the changing socio-
economic circumstances of market economy
required intervention and led to this project.

The expensive and limited location demanded
rational planning of high-rises and almost total
occupation of the site with building. The
complex includes two 13-storey and one 7-
storey apartment buildings atop a shopping
center and one underground floor designed for
garages. The structure of the shopping center
is a combination of simple square shapes
adopted to available site, and repeated on the
first floor. Premises of the ground floor are
orientated towards walking terrace, elevated a

Figure 6. The complex in JNA Sireet: side view of the complex, scheme of ground floor of shopping center, view
and access to upper shopping floor (middle row), front view, extérnal shaps and delarl of facade (down)

few steps from pavement of JNA Street.
Communication between JNA Street and back
yard/parking place on the ground floor is
enabled through four transverse passages. The
first floor, accessed by stairways from
passages, is organized around central
shopping street. Premises are different sizes to
adopt a variety of functions — from business to
restaurants, shops and services. Residential
buildings emerge from this structure as cuboid
volumes with edged corners.

Designed and built in the period of lower

housing funding than in the previous decade, it
is simpler in program and outlook. Residential
buildings, as vertical elements of the complex,
are covered with beige bricks and brown
colored walls, decorated with horizontal lines;
simple architecture without many details and
elaboration. In contrast, the shopping mall as a
horizontal element of the complex is in glass
towards main streets. The access to parking
lots and underground parking garages is on the
backside, very simple in beige bricks.
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Plain architecture allowed only minor changes
such as enclosing the balconies. Service floor
with storage premises is adapted for residing.
Curtain wall is installed on one part of the
upper floor of the shopping center.

The whole structure comprises 266 dwelling
units, 16-104 sqm large, with a total of
15,744 sqm, and 132 shops/services/other
premises, 15-600 sqm large, parking floor with
269 individual garages, open shopping
walkway and covered shopping street.

Luéne (Curved) Buildings

Architect Tomislav Milovanovi¢ designed
Lucne (Curved) buildings as a complex of 3
buildings along new street, framing the city
center. Only two of them have been built so far,
named Old and New. Long, slightly curved, the
buildings cut existing city tissue, introducing
geometry in originally organic street and plot
pattern. Imitating a fortress wall, by framing
center, they divide new center from the rest of
the original residential area. This is even more
emphasized since the center is not completed
and some parts of the existing city tissue
remained on both sides of Zu¢ine buildings.

Lucne buildings were supposed to provide
covered walkway from one side of the center to
another. Not physically connected, they are
united by their position, form, proximity,
continuity and outlook. New promenade should
continue trade tradition of Novi Pazar's carsija
with modern shops and other premises on the
first two floors (Figure 7).

Old Lucna building was first completed in
1969. It consists of a row of five buildings,
three floors high above two floors of the
shopping premises. The complex structure of
two concentric tracts with semi-floors is
emphasized with playful facade coated with
pearly pebbles from the Danube River. Both
sides are decorated with rows of curved
balconies, as the author says, one kilometer of
the facade flowerpots was installed on the
building to compensate for lost gardens.

The ground floor is drawn inside the building and
supported by columns narrowed at the bottom,
thus forming pedestrian shopping street with
luxury large duplex shops. Windows and
entrances to shops and apartments are processed
with specific angular frames (Figure 8).

New /uéna building comprising nine
residential buildings and two rows of shops
was completed ten years later (1979). Larger
than the old one, it has radial annexes on the
back of the main structure and an angular
addition along side street. Some structures are
higher than the others, and reminiscent of

Figure 8. Old Lucna building: outlook, side view showing double tract, back of buildings and shopping street
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fortress bastions. Elaborate concrete structures
are designed as specific building decorations
forming a gallery of original details. Angular
parts and rows of shops exposed to streets are
specially designed in concrete, thus forming
various urban spaces.

The front of New Luéna Building is elaborate as
the front of the old one, while the back looks
very different covered with red bricks and
yellow painted details. Concrete arches
support radial tracts over supplying backstreet.

Here, the shopping street supported on rows of
shops exposed to the front and side streets, is
added to the front all along the main building. The
shopping street is also a frequent walkway where
transparent cover provides daily light (Figure 9).

In time, many changes were made on the
building — from enclosing the balconies,
changing defails of shops, to addition of
entirely new apartments as additional floors on
the top of buildings.

0ld Luéna Building consists of 102 dwelling
units, 17 luxury shops and covered semi-open
shopping street. New /uéna building houses
230 dwelling units, 63 shopping/ restaurant/
service/ adminisirative premises, and closed

covered shopping street.

Jezero complex

Jezero (Lake) complex is designed by

SandZakprojekt Novi Pazar, by architect Figure 9. Features of New Lucna building: outlook, front and side view (middle),
Tomislav Milovanovié, as a complex of 3 back of the building and shopping street (down)

towers over doubled shopping center above the
internal street but in 1986 only the first stage
was completed: two southemn residential
buildings over the shopping center. It is
situated by the Raska River beside the planned,
but never realized, artificial lake and was
named after it.

In this complex, the shopping center is
organized in a hexagonal elongated shape on
two floors, surrounded by accessing galleries
on both floors. In the middle of the structure,
there is a pedestrian cross-link. Two residential
high-rises are in the form of cell structure
inscribed in squares — a simple basic shape
but very expressive in outlook. Final treatment
in concrete, colored balconies fences and
glass adds to the final composition, visually
connects the buildings with the V7bak hotel.
Cylindrical concrete details of spiral stairways
break emphasized horizontality and get along 2 o
with cylindrical structures of the high-rises 3 LI T
(Figurey1 0). ’ il

The shopping center contains  shops,
restaurants, services, offices, agencies, but
also some school premises, medical services Figure 10. Jezero buildings complex: ground and typical floor, southern elevation (up /eft), outiook (right), side
view (down /efy), (courtesy for CAD drawing arch. E.Hamidovic), original concept (middle),
(courtesy of T. Milovanovic), entrance and views of shopping center (down and right).
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and children's playrooms. Flexible places
enable different possibilities for the use of the
premises. Only minor changes were made on
this complex.

Jezero complex consists of 120 dwelling units
in both high-rises, 90 premises for different
functions on two floors of the shopping center
with surrounding galleries.

CONCLUSION

The influence of Modern movement in
architecture and urban planning spread all
around the world, transforming cities, removing
differences, and creating universal values. In our
region traditional Balkan cities of oriental origin
embraced changes and created specific
urbarchitectonic  complexes that became
examples of tradition of modern architecture.
Along with modern influences on their design,
from Unité  d'Habifation, Lijnbaan  Street
(designed by Van den Broek and Bakema in
1953), Galleria Vittorio Emanuele, Belgrade
Palace (by .Pe8i¢ in 1974) and many more,
some local traditions were applied, like city
walls, covered trade streets of carsia,
connection with nature in dwelling units etc.,
whose presence is more evident in concepts
than in outlooks, universally adoptable, and
transformed in universal architectural language
of modern architecture. In a limited number of
presented complexes in observed cities, some
similarity can be found distinguishing two basic
types: linear, elongated street-like forms of
Kicma and Luchg, being walls or spines, and
compact form of complexes in JNA Street and
Jezero — with residential buildings over
shopping centers with similar contents and even
more similar building concept. Undoubtedly, all
of them are complexes with different contents,
multifunctional, larger than surrounding ones,
with specific, various architectural articulation
and strong individuality and identity. Their
relation with history is also specific, not only
regarding applied concepts, reminders or
resemblances, but also regarding the size of
the settlements. For example, A7cima has more
dwellings in comparison with the number of
houses in the 15™ century Pridtina; a single
building is larger than the entire town was.
Furthermore, it has almost a quarter of the
number of dwellings and 2/3 of the number of
shops of the 17™ century Pritina. With its size
and contents, it is almost a self-sufficient
entity, but still open to surroundings and flows
of communication. Even though Zu¢a building
might look overdesigned in its dimension and
appearance in the city today, in figurative
sense it witnesses magnitude of famous
ancient Novi Pazar.

Whether designed by Yugoslav architects in
Pridtina, or local architects, as in Novi Pazar,
these complexes became an essential part of the
images of these cities. Despite strong
individuality and identity, which characterize
these significant landmarks of both cities, many
connections with the mentioned complexes can
be found in the region and farther, which
confirms universality of modern architecture.
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SOCIAL SPACE AS THE SUBJECT
OF SCIENTIFIC RESEARCH - SPATIUM

Milorad Macura

Among the processes with which one could measure the intense development of civilization are the essential changes in the structure and content of
humanity's living space, something which society at large is as of yet unaware.

Man's understanding of the world, which had a totalizing aspect in the ancient past, has gradually changed into scientific knowledge, based on defining
and classifying all the phenomena that comprise the world. The rise of science, accompanied for centuries by the differentiation of sciences and
establishment of barriers between particular scientific branches, is today also characterized by a process of reintegration of scientific fields. In this
regard, particularly prominent are the humanities and biology, in which ecology has developed as a new scientific discipline.

Parallel to this, we see the first signs of the reintegration of social space, whose development throughout history had been characterized by a
differentiation and isolation of each individual spatial unit from the others.

Research activities in the domain of social space, divided currently into regional, urban, architectural and interior, demands the construction of a
unified scientific system which would encompass all the elements and phenomena, and observe the corresponding patterns.

We consider the subject matter of this field of study to be human living space, created, organized and furnished through social labor — spatium.

Spatium, which is at once the expression and the precondition of humanity's existence, has specific characteristics. These are: a) functionality,
b) spatial phenomena and relations, and c) the process of creation of spatial units.

In the domain of functionality we can differentiate 1) functional processes, as the spatial aspect of social activities, and 2) functional attributes, which
define the particularities of spatial units conditioned by functional processes.

Functionality is the basis for the categorization and division of spatial units, which are themselves a reflection of the organizational structure of social
activities, into categories and regions.

Spatial phenomena and relations, expressed in various forms, can be defined as the subject matter of our research. In the course of the systematization of
this subject matter, the following determinants are applicable: 1) the constitution of spatial units, 2) their gradation, and 3) relations that exist in spatium.

Within the constitution of spatium, we differentiate: a given social community, spatial units and spatial elements. The constitution determines the level of
compactness of spatium, which in turn expresses its constitutional development. This development is the initial move towards the reintegration of spatium.

Gradation in spatium — conditioned by social factors, the attributes of spatium, natural phenomena, etc. — is expressed as the relation of one spatial
unit a) to a higher gradation unit, b) a lower gradation unit, and ¢) and units of the same gradation.

Relations in spatium depend on the function, constitution and gradation of spatial units. We can differentiate them as functional (immediate, mediated
and spontaneous), structural (conditional, spatial and technical), and compositional, which elicit a certain aesthetic experience, influence man's
mental formation, and stimulate appropriate social reactions in human communities.

Introduction

The topic of this text, a presentation of a work in progress, extends beyond the limits of questions set by the main conference papers. However, it
seemed to the members of the Committee for Regional Studies, Planning and Design of our Institute, as well as some members of the organizational
committee, that it ought to be presented at the conference, even if it would not be the subject of special consideration.

Our wish was to place the sketched out problems and phenomena in the context of our discussion regarding the given conference topics, because they
permeate the contemporary scientific atmosphere much the way the Earth's atmosphere is suffused with water vapor, which can condense to become
fruitful rain, or hale, or a snowy cover, or frost.

Defining the problem of social space

Today, when human knowledge penetrates into the atom as well as the galaxies, when technology allows for flights into the cosmos, when the number
of people inhabiting this planet is growing at a striking rate, all the while torn by contradictory questions regarding humanity's self-destruction, its
struggle against starvation and for housing on finite continents, when the natural conditions for the life of man as a natural being are devalued through
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technical interventions, when space produced with technical means renders humans worthless both as individuals and members of a social
community, alienated in overpopulated cities, with a feeling of boundless loneliness — today, in such a day and age, we, the experts who deal with the
living space of humanity, see our social role and its meaning in new proportions, with new contents and new properties.

Society as a whole is still unaware of the revolutionary events that are shaking the tectonic framework of the spatial structure of its very existence. The
numerous negative effects are still thought of as results of mistakes and incompetence, and not as certain systemic regularities emerging from a
developmental evolution. There is still a belief that with routine or expert intervention into a perceived problem — seen as a phenomenon unto itself, in
isolation from the whole to which it belongs — there could be an integral solution. And even though they are treating novel spatial elements and
processes, both the lay person and the expert still use terms and criteria rendered obsolete by progress.

There is a gradual and ever more noticeable awareness in society of the essential change of understanding of the space in which human life unfolds. This
change has required setting up solutions to certain problems in accordance with new tools and laws, and sought through new conceptions and principles.

To this end, our country has seen the founding of several institutions with the goal of studying phenomena and establishing the laws that govern the
existence and appearance of built space, as well as the mutual influence of man, the social community and their space.

THE EVOLUTION OF SPACE AND SCIENTIFIC THOUGHT

Scientific currents

After millennia of understanding the world in a totalizing fashion, in the last few centuries, human thought has arrived at the knowledge that it can learn
about and understand the world only through the phenomena in which it is expressed. Defining and classifying these phenomena, from the most
general to its most elementary, allowed for the discoveries of laws according to which these phenomena appear the way they do. This allowed for the
creation of science. The more knowledge expanded, the more science branched out and developed barriers between individual branches; this also
meant the loss of an idea of the whole. Each scientific researcher, shut in his own scientific system, acquired the elements of his own system only.
Other areas of science were foreign to him.

Parallel with this development, another current has developed as of a few decades ago. It is the idea that the studied and classified phenomena do not
exist each for itself, but that they represent constituents that bind together to form larger units within which there are important inter-field influences.
Any single phenomenon cannot be entirely understood if it is seen only through the prism of a single discipline, but rather must be looked at from
various points of view. This has led to the dissolution of the barriers between individual scientific fields and the process of scientific reintegration.

Begun within the humanities, encompassing nearly all human knowledge, this process is particularly advanced in the area of biology. Ecology, as a
new scientific discipline, has changed our understanding of nature and life, offering colorful and exciting validation of Marx's dialectic, so often
rendered simplistic and mechanical.

We can also point to an adequate development in the concept of social space — in the area of architecture and urbanism.

Devaluing space

For thousands of years humanity sought an effective isolation of concrete space. Walls grew around homesteads, castles and cities. Street facades of
buildings were closed and fortified, and their field of view reduced to the yard. The difference between the village and city, between the agrarian
landscape and virgin nature, was intensified.

Analogous to this, building, as a specifically human expression of creativity, branched out into urbanism, architecture, interior design, horticulture.
With each offshoot there was further disintegration and devaluing of space, to the point of reducing architecture to the outward shaping of facades.

Industrialization of production and new social relations have turned this tendency on its head. Along with the process of reintegration of science, there
has been a spontaneous movement towards the reintegration of space.

City walls have already disappeared. Building openings are becoming bigger. The dominant tendency is to fuse, in a functional and visual sense, the
interior and exterior space. Cities penetrate landscapes and dissolve into them. The difference between villages and towns is falling away. Tourist
houses and bungalows are popping up in previously inaccessible forests, and transmission lines and highways cross erstwhile unassailable
mountains. Distances are no longer measured in days and weeks, but in hours and minutes, and the telephone, radio and television have almost
negated them completely. Thus contemporary man, seeking peace, traverses tens of kilometers to get away from his workplace.

Agrarian areas are shrinking because of the expansion of cities, industrial complexes and water reservoirs. Forests are retreating, and due to the control of
flooding and river beds, underground waters are drained from the soil. Entire areas are left without water, and what little still flows into our rivers is polluted
by settlements, factories, mine waste. The air too is polluted with various vapors that ruin the flora and cause pathological growths in the human body.

Various means of transportation, with their flattering efficiency, take more lives than the bloodiest of old wars. Still, humanity is oppressed by austerity
of dwelling, schools, hospitals and other kinds of architectural space — the precondition of humanity's existence.

The required funds for the construction of such a space are ever increasing since the bare minimum of their services and technical readiness grows in
step with the growth of density of population of an urban unit. Such are the biological and psychological demands of human life, and the fact that
frugality in the domain of the urban is achieved by skimping on the architectural.
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Here, today

In this country, we are, thanks to being relatively undeveloped, still far from the dispiriting state of Borinage, or the area surrounding Liege, or some
other areas of Western Europe and America. But we ought not forget that forty years ago Yugoslavia had a population of 11.5 million. Soon it will have
double that, and those additional people have to be provided food and shelter on land of the same size. Agriculture can only support up to seven or
eight million people, whereas the rest will have to be employed in activities belonging to an urban framework.

Methods thus far used in solving these problems have proven insufficiently efficient. The reality of other countries, even technologically highly
developed ones, confirms this observation.

The reason for this — among others — is that the building of urban and architectural space has no unified and integrated scientific basis. Aside from
results of individual and partial studies, such building relies on fragments of legacies of numerous scientific areas, which are not necessarily in
accordance with one another, and are often even in contradiction.

Thus we are faced with the need to establish an integrated scientific research system. Within it, each phenomenon will have its proper place, each
relation clearly defined, along with their mutual influence on one another and on society at large.

The barriers established in theory and practice between regions, cities, buildings and rooms should be eliminated, as should the processes of their
emergence; rather, they ought to be thought of as components of a single, more general category. This need exists in our individual consciousnesses
as a certain notion, but it has neither been defined nor studied on the scale of society as a whole.

SPATIUM

Nature is not the simple totality of all phenomena created through elemental development on this planet. Nor is it simply a resource of means for the
sustaining of life on it. It is also the space in which that life unfolds.

Natural and social space - spatium

Humanity acts within the confines of natural space, and by adapting certain aspects to its needs, has changed their content and their attributes. Where
humanity acted exclusively as exploiter, natural space was devalued and transformed into wasteland. In other places, where such action was planned
and permanent, directed at creating new values, we saw the emergence of fields, along with roads, houses, villages and cities.

Thus emerges — initially in rare enclaves dispersed through endless natural space, and then larger, more purposeful and complex — THE SPACE OF
HUMAN LIFE, FORMED, ORGANIZED AND FURNISHED THROUGH LABOR. To differentiate this space from any natural, cosmic, abstract, or other kind
of space, let us call it, analogously to 'the urban’ and "the region’ — 'SPATIUM'.

Thus we introduce a term that encompasses the region, the city, the building, the room — all the categories of space in which human life takes place,
whether individual or public, in all its manifestations and forms, as well as aspects of social activity.

The characteristics of spatium

Spatium, in its most general description, is the expression and precondition of the existence of a social community. The community determines its
content and attributes, and, to a great extent, spatium predetermines the community's conditions and ways of life and work.

The entire production base and social superstructure is reflected in spatium in multiple ways. This gives spatial units the unique particularity of
representing the materialized imprint of human life, revealing it in the way that fossils reveal prehistoric life.

Of all the products of human labor, spatium and spatial elements are distinguished by some particularities. We consider the following most prominent
and noteworthy: functionality, spatial phenomena and relations within spatium, and the process of emergence of spatial units. The definition and
establishment of laws according to which these attributes are expressed, allow us to more easily and efficiently solve certain problems, the essence of
which we have not been able to grasp until now.

FUNCTIONALITY

Nearly all forms of social activity are defined in part by their spatial aspect, technically called its functional process. It does not encompass the
meaning, content or any other characteristic of labor, but rather only the phenomena expressed by the position and movement of certain people and
objects within a given space — in short, spatial activities.

The functional process predetermines important attributes and particularities of each spatial unit: its dimension, layout of its constituents, conception,
realization, finishing and equipment, the biological and psychological conditions of life and work within it, as well as others — all of which make up its
functional attributes.

Function and purpose

Functional processes and attributes are summed up in functionality, the primary reason for the creation and existence of spatium and spatial units.
These aspects distinguish spatium from other human products, defined by their purpose.

Purpose is inextricably tied to its corresponding object. It is a property of the object, at once predetermined by and predetermining the object. Purpose
is always simple, changeable only according to certain characteristics, such as capacity, quality, and the like.
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Functionality is conditioned by a given human activity — that is, its spatial manifestations — and the primary attributes of the object: spatial, physical,
and others. It is, therefore, complex, and in any given case defined in a specific way. The function of the existing spatial unit can be adapted within
certain limits to other social needs with smaller or greater alteration, which is impossible in the case of its purpose.

If we consider a given area of activity in its context, as a category in a system of general social activity, and follow it through the various gradations of
the network of all relevant institutions, as well as those institutions' constituents, to the workplace and the individual who ensures the social impact of
his working activity, we will notice certain phenomena and relations that converge into a certain order expressed in organizational-work units.

We are used to seeing the whole system as permanent and unchangeable because it is made concrete through certain organizational and spatial units
that have become notions, which are at once the subject and means of thought.

The evolution of function

However, within each of the social activities that are tightly bound into a whole, there is constant change, the cumulative result of which is humanity's
progress. The changes appear as a consequence of development of the appropriate scientific basis, technical means with which activities are carried
out, experience consistently accumulated, and everyday practice. At the same time, the significance of each social activity constantly changes for
society as a whole, for the individual unit, and for the individual himself. As do the relations within which certain needs are fulfilled by that activity, and
the conditions under which this is done.

Given that in relation to such events spatium generally develops quantitatively, whereas qualitative changes of spatial units are rare and limited, as an
important contributing factor, spatium mostly retards progressive movement. However, under certain conditions, when the realization of a certain
spatial unit or system of units is conceived in a comprehensive, creative and technical procedure inspired by new discoveries and understandings, it
acts as a powerful and efficient stimulant of future progress.

The goal of research in this area is to study and define, in concert with other experts and scientists, the changes that take place in each and every
social activity. It is to understand and establish their spatial aspects, and based on a comprehensive approach from the most general to the most
particular functional processes, to conceive the appropriate system of their spatial units and functional attributes.

Categorization and zoning - the region

This means that we need to establish a purposeful categorization and classification of institutions — that is, spatial units — in accordance and parallel
with their spatial distribution, such that they form the most encompassing functional unit.

This process produces zones for specific social activities, which in further spatial arrangement defines the region as the highest category of spatial unit.

Within zones, which encompass both the region and the settlement, each institution radiates its influence on other institutions, a consequence of their
arrangement into gradations. Any given institution serves a portion of a region or settlement, according to its characteristics and function gradation,
and the radiating of the highest gradation institution participates in the definition of the limits of the region or the size of the settlement.

If the distribution and building programs of individual architectural objects — representing nothing other than the spatial aspect of the organization and labor
of the corresponding institution — are defined within this system, according to which the more complex functions are compressed into higher gradation
units, we achieve significant advantages. This would establish closer contact of recipient of activity with the most commonly used and least complex
institutions. Further, it would allow for more integrated, rational, and higher quality work within these institutions, as well as in those of the higher gradation.
It would reduce necessary investment, and increase the possibilities for the advancement and improvement of the activities themselves.

This applies to all contemporary forms of social activity: the economy, culture, child care, health care, etc.

SPATIAL PHENOMENA AND RELATIONS

We have already mentioned that spatium — as the space of human life, formed, organized, and furnished through labor — is the expression and
precondition of the existence of humanity.

Due to our contemporary social community being structurally differentiated and its life and work characterized by a wealth of material and forms,
spatium is, therefore, one of its most complex phenomena. The reason for this is that among the numerous and differing spatial units and elements,
there are appropriate connections, and complex inter-influences.

The analysis conducted thus far has led us to the conclusion that although they are expressed in various ways, all the phenomena and relations within
spatium can be defined and arranged as subject matter for scientific research. To that end, the applied criteria are:
— Constitution of spatial units: determined by appropriate functional systems and the intensity of eco-technical development of space;

— Gradation — the entirety of gradations of spatial units — appearing as a consequence of the organic division of spatium, dependent on the
structure of the social community and forms of its activity; and

— Relation between spatial units conditioned by the coexistence and active inter-influence of a multitude of units in spatium.

The constitution of spatium

Based on their constitution, we differentiate spatial units of the landscape, the urban, the architectural, and the intramural. Since the particularities and problems
emerging from each of these are generally well known, we will not deal with them individually. Rather, we will sketch some of their general characteristics.
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The constituents of spatium

Each spatial unit forms a complete system with a set of laws governing the relations among its own constituents, grouped in the following way:
— specific social community —a developed social body or part of body: commune, a family, the entirety of a company's personnel, etc.
— spatial units of lower gradation: cities in a region, zones in a city, rooms in an apartment, etc.
— spatial elements: buildings, groups of buildings, and accompanying phenomena.

Within these we differentiate: elements of anorganic nature, whether appearing through natural forces or produced through a technological process;
elements of organic nature formed either through spontaneous development or cultivated and distributed through human labor; and events appearing
as universal or regular phenomena of which some are natural and some caused by human activity.

Each of these elements of spatium influences the human on his life path either directly or indirectly. Assessing their action through the prism of human
interest, understood in its broadest sense, we can regard them as either positive or negative. However, careful consideration indicates that it is nearly
always both positive and negative, either in reality or only potentially.

Here we meet one of the most interesting tasks for the researcher of spatium, the planner of spatial development, or creator of spatial units.

How can we reduce the negative phenomena of spatium to @ minimum? How transform their influence on human life and render them compatible with
human wants and needs? Perhaps we ought to change, develop, or even incite completely novel desires!

Did not man acquire fire from lightning? Did he not palliate himself with water unsuitable for drinking and washing? Did not the Nile's floods ensure
food for the Egyptians? Is not winter today a great source of joy and health? Lest we forget, man, nature's most sublime creature, emerged out of the
Ice Age, which forced him to dwell in caves, build a hearth, organize his life based on the division of labor.

From the moment people pushed the first rock onto the mouth of the cave to thwart beasts from entering and shield from the icy wind, the barriers of
spatium grew, strengthened and were built gradationally. The tendency towards total isolation of the spatial unit from external space as a means of
personal and social safety was, for millennia, the primary motivator for building.

Constitutional development of spatium

Within the framework of those barriers, space has been used ever more intensely. Continuous building has lowered the ratio of external to internal
space — intensifying the shrinkage of spatium. This has been the expression of spatium's constitutional development for centuries, with corresponding
consequences. On the one side, we have the rising level of its exploitation; on the other, the reduced quality of attributes composing the conditions for
a harmonious life. The latter lead to the degeneration of man as a physical, psychological and social being.

We have already mentioned that an aspect of the contemporary development of civilization has been the growing awareness of the changes to space.
As a reaction to a specific state of affairs, man has developed an urge for free space and isolation, not from external space, but within it.

This need, along with the fantastic progress of technology, stimulates the integration of the previously atomized spatium.

Reintegration of spatium

We have again touched upon one of the primary tasks of the researcher of spatium. How to understand, how direct, with what spatial unit and element
express the reintegration of spatium? We know that the current manifestation of that process — covering huge areas of rural land with family gardens
and glass houses — is not compatible with general interest. Nor do we feel particular affinity towards ideas of spatium conceived as a termite tower,
since we base our conception on a certain understanding of man, which stands in opposition to such a construct. We are convinced of one thing only:
that we ought to research, study, experiment, and that guided development — through a synthesis of scientific thought and spatial creation — will reach
solutions that will satisfy both the individual and the community.

Gradation in spatium
Doubtlessly, among the components of this development is the gradual transformation of dominant systems of gradation of spatial units.

Means of organization of space

Gradation is an expression of organic partition of spatium into its constitutive parts, conditioned by the multidirectional and multilevel division of the
social community, as well as the essential properties of spatium itself. It represents one of the primary means of organization of space. Thanks to this
gradation, the amorphous set of units is given the form of a definite system or a higher gradation organism.

Gradation represents a significant phase in the defining of the content and character of a spatial unit, and thus its purpose, effectiveness, and quality.
Pointing in opposing directions, it currently manifests either as a shrinking — fusion — or else as dissolution — fission — of spatial units, in which
certain functional processes take place. For this reason it is the subject of considerable dilemmas, often not entirely resolved. These dilemmas in fact
cannot be resolved if we use quotidian and pedestrian logic, instead of a method based on certain laws emerging from longterm research effort.

Conditions of gradations
By studying the phenomena of gradation as such in spatium, we have established that they are differentiated by factors that cause them. These factors
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are categorized into three basic groups, according to which we differentiate three types of gradation:
— gradations conditioned by social factors;
— gradations conditioned by natural phenomena, development of science and technology,
— historical events and other factors.
Each type represents one of the ordinates that defines the very phenomenon of gradation. Each type is insufficient on its own, nor can any type be omitted.

Phenomena of gradation

The phenomenon of gradation is expressed in spatium through various gradations and in multiple branches, that is, as:
o the relation of the spatial unit to a higher gradation unit (example: zone to region, city to region),
o the relation of the spatial unit to lower gradation units (city to city quarter, to city hubs and buildings, and to suburban settlements etc.),
o the relation of the spatial unit to units of the same gradation, which, although not an expression of pure gradation, very often serves to define cerfain
gradation phenomena and attributes (residential area to industrial sector or city center, etc.).
If we attempted to conduct a spectral analysis of any given urban plan in our country, broken down through the prism of gradation, we would see in it

multiple voids and absences. Among these, the ones that create the conditions for basic weaknesses of building and development of our cities,
creating obstacles that cannot be dislodged without great effort, and with which we struggle, to great sacrifice and often with little result.

Relations within spatium

Through coexistence and active mutual influence, multiple spatial units on a single territory start creating appropriate mutual relations. These relations
are, among other, dependent on function, consistency and the gradation of those units.

Relations of spatial units are all the more complex and important if the density of spatium is higher. Since we assume, as was previously noted, that the
increase in density of spatium will be one of the main characteristics of its future development, it is obvious that we must give some attention to this issue.

Through analysis and classification of various relations and connections observed in spatium, we can conclude that it is possible to identify three types
of relations: functional, structural and compositional. The first is a reflection of the relations in space of various social activities and types of activity,
understood not simply through their corresponding functional assessments, but comprehensively. The second type, structural, follow from the fact that
each spatial unit or element without exception represents a physical or spatial constituent of another unit or element. The third, compositional,
emerges from the visual effect of spatium based on the artistic appearance of its constituents and their mutual compositional relations.

Functional relations
However many and various they may be, functional relations can be categorized into three basic groups: direct, indirect and spontaneous.

Direct relations appear where there is a complementarity to social activities or a mutual negation of basic functional conditions. They occur, that is,
where the effect of human labor in one domain directly depends on the effect of labor in another domain, and where this effect can be predetermined in
spatial relations. As an illustrative example we can take an industrial complex of a steel mill, whose production and economic viability are dependent
on railway traffic, whereas the viability of the investment into the railway extension is dependent on the capacity of the steel mill and its distance from
the classification yard. Or else when instead of a playground, a football stadium is built next to an elementary school, resulting in the noise from the
stadium disturbing the peace and quiet pupils and teachers need to concentrate.

Indirect relations appear when a connection emerges between two spatial units in the form of a third spatial unit or element. For example, when an
unsatisfactory solution to a system of transportation, such as a poor connection from a residential area to a factory, results in a shrinking of labor
productivity. When industrial drainage pollutes a river, destroying a settlement's water supply. Or when an ice factory is located near a small stadium,
and the connection of the two leads to an ice rink.

Spontaneous relations are the expression of extraordinary sets of events, whether accidental or foreseen. These relations are outside the standard set of
problems of space and often their effect, positive or negative, is very pronounced. If a bank-side reservoir is constructed in a beautiful landscape that
also features a road, this will allow for the establishment of recreational centers. However, the building and inevitable expansion of a viscose factory on
a given territory poses a threat to the operation of the renowned and once sufficiently secluded sanatorium.

Direct relations are obvious and clear. As a rule, they are taken into account by any expert in the course of his work, such that mistakes made in this
area really can be considered as wrongdoing and culpability. However, indirect, and especially spontaneous relations, with either positive or negative
consequences, ought to be the object of special study. It is necessary to note these phenomena, analyze and classify them, and establish, to the extent
possible, the regularity of their manifestation, and then use the results of such studies in practice with the aim of raising the quality of our built space.

Structural relations

The physical connection between spatial units and elements in a given space is a common phenomenon. However, the importance and role of its
expression vary from case to case. Sometimes it is inconspicuous, only to burst suddenly into our main focus of interest and concern, leaving behind
all other factors and problems. Considering that these relations appear always as part of a given whole, comprised of units or elements, we have
designated this type of relation as structural.
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According to the attributes and nature of these relations, we differentiate among them as conditional, spatial and compositional.

Structural-conditional refations emerge between units and elements that are as spatial phenomena mutually conditioned and spatially connected through
all their attributes. Two units in this relation are conditioned one upon the other to such an extent that without one another, they lose all meaning.

As an illustration, we can offer the relation of docks and navigable rivers; mining fowns, the mine and the ore deposits; industrial complex and access
roads; or even an elementary school and a residential area.

The essence of the task in this area of work is the coordinating of attributes and capacities of correlative units. Rather than a definition of general laws,
as the object of study in this case we see the establishment of certain regulations.

Structural-spatial relations appear when special elements — or in rare cases units as well — are inevitably set one towards the other in a given space.
Their mutual connectedness is pronounced here more than anywhere else. This produces the main difficulties in solving concrete tasks. Whether these
elements are acquired through the convergence of natural and technical means (such as a canyon, river, railway, road), or whether they are planned (for
example: city, railway facility, city traffic), or even if they are a consequence of a city development boom (for example: reconstruction of urban traffic
networks in built up zones), in each case the task presents a new problem that cannot be resolved by applying a universal solution, since none exists.

These phenomena ought to be noted, analyzed, and compared, with the aim of establishing the purpose and value of particular solutions. Results of
those studies could be used to avoid mistakes from the past, and to direct and assess proposed solutions by comparison.

Structural-technical relations appear mostly between spatial elements built in space, when certain elements represent higher order constituent
elements. The most prominent examples are bridges and tunnels as integral parts of roads and railways. These also include the relation of a dam to a
water reservoir, electrical facility to a transmission line.

The relation of a railway station to the railway, garages and depots to city traffic lines, service stations to the highway — although seemingly falling into
this category, should be placed in structural-conditional. We hold this opinion due to the fact that these elements — although technical, functionally
and spatially connected — are not predetermined in space by a higher gradation element solution.

Their attributes and role ought to be separately established.

In structurally-technical relations, all spatial questions, with very rare exceptions, are solved at the same time for all correlative elements. Therefore it
seems they do not need to be individually treated.

Compositional relations

Compositional relations have a special role and importance. While all previously considered phenomena are intimately connected to specific human and
social interest — understood here in the broadest sense, since those words define many conditions and aspects of human life — this type of relation,
through which spatium affects human psyche, are only indirectly connected to those interests. Still, the connection is important, since they can expand or
shrink labor productivity, speed up or slow down the restoration of a person's health, increase or lower the concentration levels of a student.

Man reacts to compositional attributes of spatial units and elements, whether wishing to or not, whether aware or not. This reaction is based not only
on the attributes of spatium, but also on the education and habits of man. For that reason the reaction of various people to a given spatial phenomenon
is not the same, much like its aesthetic valorization. Regardless, although they change through time, the compositional attributes of spatium are based
on very clear laws and criteria.

The influence of spatium on human psyche is manifested in inducing a certain aesthetic feeling. This affects the formation or transformation of human
mentality, which in turn produces certain social reactions in groups of people who live in a given spatium.

The agsthetic feeling appears — at the moment when man experiences the compositional effect of a given spatium — as a very complex phenomenon. It
ranges from conscious attraction based on a positive critique of a work whose composition is in accordance with established norms, through the
excitement over a new creation that surpasses the norms and criteria of a given moment, to the subconscious submission to an atmosphere exuded by
the space itself.

Accordingly, when it comes to the aesthetic feeling produced in man by spatial phenomena, we can distinguish two layers.

The lower layer encompasses all forms of subconscious reactions caused by feeling: size, proportion and distribution of space, elements of formal
structure, basic and complementary colors, level of saturation of space with elements and people, the intensity of lighting, character and volume of
sound, as well as other factors —all of which affect man's subconscious, causing a certain mood.

The upper layer is expressed in the conscious zone. Here, the classical sense of the beautiful reigns, based on certain generally accepted laws and
principles. They are not universal or permanent, since they depend on the territory, level of general social development, the unit, class relations, as
well as other factors, and as such, these laws and principles change through time. In the process, contemporary criteria, through the process of

creation and criticism, and after friaging and objectivization, transform into historical criteria.

In accordance with the level of education and cultural engagement of a given person, these criteria appear — along with appropriate adjustments — as
particular reactions of an individual. For that reason, the study of these phenomena takes multiple directions. Some of them are mostly psychological.
In others, the social component is dominant. Others still have a pronounced theoretical importance.

In concert with other actors — above all, the appropriate part of the social community — spatium contributes to the mental formation or transformation
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of man. Together, these factors constitute the surroundings. It is not necessary to emphasize that we are speaking of permanent influence, according to
which there are even negative consequences in a certain period. But it is not possible to avoid this influence, so long as it is sufficiently intense and lasting.

This phenomenon is more easily understood through the process of transformation of the mentality of man, than in the process of his primary formation.

Sociologists have established that there are certain connections between spatium, child delinquency, and crime in general. In addition to which, there
are connections between spatium and many mental deformities, even those bordering on psychopathological phenomena.

This influence is of the utmost importance for us due to the massive shift of population caused by the development of industrial production and the
mechanization of agriculture, which has had equally positive and negative consequences on mental formation.

Research in this area leads us to conclude that the shock caused by a sudden move from rural to urban settlements can be mitigated by the
construction of purposefully conceived semi-urban settlements. This idea is also attractive because the expenditure necessary for the design of an
architectural-urban space in such settlements is significantly lower than investments in highly urbanized units.

Psychology and sociology can define such problems. But the solution to these problems can only be found through the study of appropriate spatial
units, with the goal of establishing new properties and principles according to which the design of the units can be executed.

Social reactions to the compositional attributes of spatium appear through the social integration of aesthetic and mental effects on the individual. In the
local context, as an excellent example, one still insufficiently sociologically and psychologically studied, we can cite the effect produced in man's
psyche by the relations produced by sharing a dwelling. This relationship, more than others, shows the disharmony between the composition of a
given apartment, its size, and the composition of its inhabitants.

A similar example is provided by an event in the first years upon the end of World War Il. When the shacks from Belgrade's 'Prokop’ were razed, and
their tenants moved to multistoried buildings, it seemed that a large problem had been solved. However, the entanglement resurfaced when the
building inspection discovered that new shacks popped up in 'Prokop’, and that their previous tenants had returned, resolutely refusing to move to
their assigned 'modern’ apartments.

A positive counterexample was an interesting response of the citizens of Titovo UZice to the recently built central square. The reaction was particularly
noted in the youth, more easily susceptible to the influence of spatium than the older generations. The changes in mentality of the people that had
already been underway due to general social development were given a new forceful surge with the appearance of this new urban phenomenon, which
intensely radiates dignity, self-respect, and respect for others throughout its entire creation.

All the instances of influence of compositional relations in spatium ought to be studied synchronically from two points of view. On the one hand, there
is spatium and its compositional attributes, on the other, man and society, that is, their reactions. Throughout this endeavor, just as in other areas of
research of spatium, there ought to be cooperation between researchers from all branches of science interested in these questions — above all
architects, who remain insufficiently engaged.

The aim of this work is to eliminate the impersonal, sterile, disheartening space from the field of architecture and urban studies, which has contributed
to man's feeling of loneliness, oppression and spiritual emptiness; on the contrary, we wish for man's joy and excitement about his city to embed him
ever deeper into the fabric of its social community, and thus into his homeland.

The limitations of this paper do not allow for the sketching out of the full complexity of the problem of spatium.

The very important and complex phenomenon of the emergence of spatial units has been left out. We have left the categorization of spatium and
corresponding units and elements insufficiently treated. It is not possible to properly frame the necessary systematization of areas and aspects of
research of spatium. For the same reason, we have left out the presentation of appropriate understandings of mutual relations between social and
economic development, and the appearance and formation of spatium, the planning of that appearance and its connection with social planning, as well
as many other questions that follow one from another, or else each from the previous question's solution.

Still, we have been able to show a few important phenomena in spatium that can serve as the determinants of a given system of research in the area of
urban studies and architecture. We have seen that functionality, spatial phenomena, and relations permeate the entire subject matter, as does —
something not treated in this paper — the specificity of the emergence of spatial units. These are the general attributes of spatium that can be seen
throughout the gradations of its system and categories of its appearance.

This should be enough to consider the problems of urban studies, architecture and construction in a new light, to be able to grasp, without wishing to
leave out special and fragmentary research, the plan and design of research in spatium as a whole. That is, to grasp it as an entire system in which
each problem or undertaking has an allocated place, relations to other elements of the system, and significance.

We would thus define a new area of research, thus far only hinted at and present in our consciousness, but insufficiently formulated and treated. It is as
significant for the life of man and the community as other scientific branches. With permanent, purposeful, and systematic work in this field, other
spatial sciences will emerge, as a general theoretical and scientific base of construction and constituent part of any future social space.
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STRUCTURAL CHART OF THE MAIN TYPES OF SOCIAL ACTIVITY AND RELATED PHENOMENA
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Problematika

Arh. Milorad Macura
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sve slemants i pojave, 4 definisati odgovarajute makonitosti,

Kao materiju 1 vidimo e

ralivanjs u toj obl

Spaoium, koji je istovremeno isras i preduslov egsistencije Bovetan
stva, odlikuje sa svojim specififnim svojstvima. To sui funkolo=
nalitet, b/ spacijalne pojave i odnosi, i o/ proces nastajanja spa-
oijalaih Jedinica,

U oblasti m“ﬁ_u_ug_n-utu;u sey 1/ funkoionalni procesi,kac
prostorni mEpekt drultvenih aktivnosti, { 2/ funkoionalna svojetva,
kojs defini#u oscbencati syacijalne jedinice uslovljens funkoional-
nis procesom

Funkolonalitet js canov s katsgorimaciju i rejonizaciju spacijale

nib .‘Elﬂlﬂlﬂl. koje su odras orgsaisacions strukture drustvenih ak=-
tin

Spacijalne pojave i odnosj, israbeni u raslifitia vidovims mogu se
definisati kao materijs istrafivadkog rada pri 3ijoj sistematizmol-
34 su primenjens kao determinsstes 1/ komstitucija spacijalnih jedi
nics, 2/ njthova .nmu., 1 3/ relacije koje u spacijum pestoje.
paciums razlikujeset odredjesu drostvesu sa-
pact jalne ;-mnu. 1 spacijalne elemeate.Onadefinide ste
nosti spacijuss kejim ss pak manifestujs njegev komstitu
clonalni ras¥ol, & kojl podinje-da me usmerava na reintegraciju spa
o1 juma. 0

Oradeciis u spacijums = uslovl jena druBtvenim faktorims, svojetvims
lplnljn- 4 pruod.nl! i u Ppjavama - manifestujs se kao odnos
paci jalne J -,' prema jedinici stepena, b/ pre-
hd!.nlom nilag ncp-u 1 o/ prema istostepenim jedinicams.

u kome se odvija 1judski. Eivot.Da treba zadatke kojima se
ons refavs postavljati u sklsdu s2 novim safiniteljima 1
zekonitostima, i trafiti im refenje po novim koncepeijama
i principima.

Zgto je u na¥oj zemljyl osnovano nekolike institucija &1j1
Jje zadatak de proufavaju pojave i otkrivaju ,zakopitosti
nestajanje i egzistencije izgredjencg proators, 1 medju-
sobnih uticaja: foveka,drudtvene zajednice i tog:prostora.

EVOLUCIJA FAUCKE MISLI I PROSTORA

Posle milenijuma tetalistiZkog shvatenja sveta,ljudska mi-
sao je tokom poslednjih stoleéa doSla do eaznanja da ga
moZe upoznati 1 shvatiti jedino ako ge eagleda kroz pojave
kojima se on menifestuje. Definieanje i klasificiranje tih
pojsva od opltih do najelementarnijih, omoguéilo je da sa
otkriju zakeni prema kojima se one manifestuju.Time je no=
8tala neuka. I ukoliko se Hirio obim saznanja utélike se
nauke vie granala, rasle su barijere izmedju pojedinih
njenih oblasti, nestajala je predstava o celini. Svaki od
naulaih radnika, zatvor: u svoj neaudni sistem, poznavao
e samo elemente tog sistems. Drugi su za njegs predstav=
1jali nepoznats podru¥ja.

04 pre nekolike decenija uporedno sa ocrtanim razvojem
Jjavlja se novo strujenje. Ono je zasnovenc na saznanju da
proudene 1 klasificirane pojeve ne egzistireju ssme za pse-
be, ved da predstavljaju safinitelje vifiih celina, u okvi-
ru kojih se zakonito, javljaju medjuuticaji primernog zna-
%aja, I da jedna pojave moie da bude celovito shvadena pod
uslovom da je ne vidimo semo kroz prizou jedne nauZne dis-
cipline, veé da je posmatramo ea vilie aspekata, To je do-
velo do probijanja palisade izmedju pojedinih oblasti nau-
ke, 1 do procesa njene reintegracije.

Zapofet u okviru drultvenih nauka, cbuhvativii ekoro celo-
kupno ljudeko saznanje, taj proces je narofito izrefen u
oblasti bilologije. Ekologijs, k8o nova nau¥na disciplina,
menja dotadadinja shvatanja o prirodi 1 ¥ivotu, potvrdjuju-
€1 slikovito i uzbudljivo iepravnost Marksove dijalektike,
ipafe Zesto simplificirane i mebanizovane.

Adekvetan razvo] evidentiramo u koncepeiji drudtvenog pro-
stors, - u oblasti arhitekture i urbanizma,

Hiljedema godina tefilo ‘se ¥to efikasnijoj izolaciji kom=
kretnog prostora. Raele su zidine oko majura, dvorova 1
gradova, Zatverane 1 jafane su ulifne fasade zgrada, &iji
Jje vidokrug sveden npa dvorifite. Intenzivirana je razlika
izmedju grada i sela,agrarnog pejza¥a i devi¥anske prircde.
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|Bunae kod nes

Anglogo tome neimsrstve kao specifi¥am izraz 1judskog
stvarala¥tva ras¥lanjavalo se pa urbanizam, arhitekturu,
enterijer i hortikulturu, ¥ije osamostaljivanje je izraZe-
no dezintegracijom i devalorizacijom prostors. U jedoom
Zamu stiglo se dotle, de se pod arhitekturom podrazumevalo
eamo likovnmo oblikovanje fasade.

Industrijalizecija proizvodnje i movi druBtveni odnosi us-
meravaju ovo kretanje u suprotnom praveu. Uporednoc sa pro-
cesom reintegracije nauke, javlja se spontana teinja ka
reintegraciji prostors.

Gradske zidine su ved nestale. Otvorl ne zgredema su eve
veéi. Te2i se funkcionalnom i vizuelnom spajanju uoutar-
njeg i spolinjeg prostora, Gradovi prodiru u pejza¥ i ras-
plinjavaju se u njemu. Bazlika izmedju eele i greda opada.
Turisti®ki domovi i bungalovi ni¥u u ranije nepristupafnim
Bumeme, & dalekovodi i sutcstrsde prelaze preko planina
neksda neprohodnih. Distance se ne mere danima i pedeljoma
veé setima i mirutime, mede ih telefon, radio 1 televizor
skoro negiraju. Zato ee savremeni Zovek ireZedi odmor u
mira, udaljuje od eveg mesta rada, i prelazi svakodnevno
desetine kilometara.

Agrarne povriine se emanjuju zbog ekspanzije gradova, in-
dustrijekih komplekss i hidroakumulacija se povlale,
a regulaocijom bujica 1 reke drenira se vodonceno podzemlje.
Citave oblesti ostaju bez vode, a ono malo Hto jo uvek
protide padim rekema zegadjuje odlivima 1z paselja,fa-
brika i rudnika. Zagedjuje ee i vazduh raznim isparenjima,
koja degenerifiu floru i izezivaju petolofke pojave u ljud-
skom organizmu.

Saobradejne aredetva, ¥ija efikasnost pam imponuje, odnose
vi¥e Irtave nego nekeds najkrvaviji ratovi. Pa ipak Zove-
Zanstvo tidti oskudica u stazbenom, Fkolekom, bolnifkom 1
drugim ketegorijams arhitektonskog prostora, koji je pre-
duslov njegove egzistencije.

Potrebna 28 izgr tog perz.gentno se
povedavaju, jer neephaﬂ.ni uiniml njegovih svojstava i teh
nike opremljenosti raste uporednc sa.porsstom gustine na-
stanjenosti odredjene urbane jedinice. To iziskuju peihobi
olofki uslovi 1judskog ¥ivota, 1 &injenics da se ekono-
mikea u oblasti urbapistifkog prostora ostvaruje arhitek-
tonskim,

¥i smo, blagodaredi maloj relativnoj nerezvijenosti, job
daleko od obezhrabrujudeg stanjs Borine¥s, regiona LijeZa,
111 nekih drugih oblasti zapadne Evrope i Amerike. Ali ne
trebe zaboraviti de je Jugoslavije pre Zetrdesetak godina
imale jedanaest i po miliona stencvnika, 1 da Se ih uskoro
imati dvaputs vife. Da treba na skoro istoj -povrSini obez-
bediti im i iahranu i boravak. Da pa poljoprivredi mofe da
zaenive avoju egzistenciju najvile sedam do osem miliona
1judi, dok e ostatsk morati da bude apgaZovan urbanim de-
latnostima, u urbanom okviru,

OpSta Je kerskteristika epaciuma ds je on izraz i predu-
slov egzistencije drulitveme zajednice; da mu =zajednica
odredjuje sedriaj i svojstve; i da joj on u zna¥ajnoj meri
predodredjuje uslove i1 naZin Zivota i rada.

Celokupna privredna baza i drufitvens nadgradnja odrafava-
ju se vifestruko u spaciumu.Otuda iskljudiva osobemost spa
cijalnih jedinica da predstavljaju materijalizovani otisek
1judskog Zivota, iz koga e taj Xivot mole da upozna kao
praistorija iz otkrivenih fosila.

Nedju svim produktims ljudekog rada spaciuma i epacialni e

lementi odlikuju ee nekim specifi¥nim svojetvima.Kao pajiz

razitija i ns:ﬂpitija vidimo: fupkciopalitet, epacijeine

stojenia -

3 Dennicuu i utvrdjivanje zekonitosti, prems

kojima se ta svojetva izraZavaju, omoguéide npem da lakle

111 ‘efikasnije refimo neke probleme, &iju sudtinu nismo
uepeli do sada de sagledamo.

FUNKCICNALITET

Bezmelo evi vidovi drulitvene aktivmosti definisani su i
avojim prostornim aepektom, u atruci nazvanim

Rroges. Fjime nisu obuhvadeni smisso 1 sadriaj rada i nje-
gove druge karakteristike, ved samo pojave izralene pole-
Zajem 1 kretanjioma odredjenih ljudi i predmeta u odgovars
Juéem prostoru - prostornim zbivanjime.

Punkcionslni proces predodredjuje bitne osobine i osobeno-
oti svake spacijalne jedinice. Njene dimenzije, raspored
njenih safiniteljs, koncepeiju, reallizaciju,obradu i opre-
mu, psihobiolofike uslove ¥ivota 1 rade u njoj,i druge, ko=
41 evi skupe ¥ine njena funkclopalna svgjstva.

Funkcionalni procesi i svojstva safimaju se u nal-
nosti, koja je primarni razlog nastajanje i postojanja spa
cijuma i spacijalnih jedinica. Njome oni odlikuju od
drugih proizvoda 1judskog roda, defipisanih namenom.

Hamena je nerazlufive spojena sa odgovarajuéim joj predme—
tom. Ona je evojstvo predmeta, predodrédjeno predeetom,ko-
i je istovremeno njome predodredjen. Namena je uvek jed-
nostavna, promenljive samo po odredjenim karskteristikama
kaot kapacitet, kvalitet i el.

Funkcionalnost je uslovljena odredjencm 1judekom aktivne—
8éu - odnosmo njenim prostornim manifestacijema - i pri-
warnim svojstvims objektat prostornim, fizifkim 41 drugim.
Zato je one sloZena, i u evakom konkretnom slu¥aju pa spe-
cififan padin definisana. Punkcija poetojede spacijalne
jedinice mofe @se u odredjenim granicama prilagoditi drugim
drufitvenim potrebaza uz manju ili obimniju adasptaciju, Eto
je #a pemenom nemogude.

| Evolued,
funkei

Kategorizacija
1 rejonizacija

- region -

Metodi kojima smo se do sada slufili pri redavanju ovih
problems pokazali su se pedovoljno efikasnim. I praksa u
drugim, pa i tehni¥ki vieokc razvijenim zemljema,potvrdju-
Je ova konstataciju.

Hazlog tome je - pored ostalog - Bto izgradnja urbenietil
kog 1 arhitektonskog prostors nema jedinstvenu i sveobu-
hvatnu nsulou bazu ne kojoj bi me zasnivala.Za nju se, po-
red rezultata pojedinefnih i parcijalnih istraZivanja, ko-
Tiste fragmenti iz tekovina brojnih nau¥nih oblamti, izme-
dju kojih pisu uspostavljeni potrebni harmonijski odnosi,
Koji su u izvesnim elufajevima Zak 1 kontradiktorni.

Zato se nemede kao poirebs uspostavljenje jednog celovitog
neuno istrafivakog eietema. U kome ée svaka pojave dobi-
ti odredjenc mesto, & tim da budu jasno definieane njene
veze i medjusobni uticaji sa korelativnim joj i opiite dru-
Stvenin pojavama.

Treba eliminisati praksom i teorijom ustanovljenje pregra-
de izmedju reglona, grada, ggrade i prostorij procesa
njihovih nastajenja, i sagledati ih keo organske sa¥inite-
1je jedne opBte kategorije. O kojoj u naSoj individuelnoj
svesti postoji odredjems predstava, ali koja jo¥ uvek nije
w drudtvenim rezmerama pi definisana ni proudens.

SPACTUM

Priroda nije samo jedinstvo svih pojava atihijnim razvojem
pastalih na ovoj planeti. Fi samo izvor seredatava za odr-
Zavanje Zivota na njoj. Ona je 1 prostor u kome se taj Ei-
wvot odvija.

U okvirims prirodnog prostora ljudski rod je dejstvovao, 1
prilagodjavejuéli pojedine njegove delove avojim potrebama
menjao im je sadrie] 1 svojetva. Tamo gde je njegove dej-
stvo bilo iskljufivo ekeplostatorskog karakterm, prirodni
prostor je devalogiran i pretvoren u pustoli. Fa drugim me-
stima, gde je ono bilo smiSljeno i ‘trajno,usmerenc na stva
rapje novih vrednosti, naetala su polja, put, kuée, se-
lo 414 gred.

Teko se razvija - u pofetku keo retke enklave u beskrajnom
prirodnom prostoru & kaspije sve 5ird, celovitiji i slo
niji - PROSTOR LJUDSKOG ZIVOTA DJUSTVENIM RADOM FORMIRAN,
ORGARIZOVAN I GPMHI‘. Radi razlikovanja od prirodnog,
kosmil¥kog, apstraktnog {11 bilo kog drugog prostors, nazo-
vimo ga analogo "urbanizmu® i "regionu" - "SPACIUN",

Time je nastao po, koji obuhvatas i region 1 grad i zgra-
du i prostoriju - sve kategorije prostora u kome se odvija
1judeki Eivot. Individuslni i drufitveni, sa svim njthovim
manifestacijame i oblicima 1 eektorima drultvenih delat-
nosti.

Ako jedan domen delatroeti sagledamo u njegovom integral-
mom vidu, keo kategoriju u sistemu opSte druStvene saktiv-
nosti, pe ga stepencvanjem pratimo preko mrefe svih anga-
Zovanih inetitucijs, kroz eame institucije i njihove sa-
&ipitelje, do rednog mesta i pojedinca koji svojim radom
cbezbedjuje druftveni efeki te delatncati, ucZidemo izves-
pe pojave 1 odnose koji me safimsju u odredjenu organiza-
ciju izrafem organizaciono - radnim jedinicama.

Favikli smo da ceo taj eletem vidimo kao stalsn 1 nepro-
menljiv. S razloga &to se on konkretizuje odredjenim orga=
nizacionim i spacijalnim jedinicema, koje Bu postale po=
jam. A pojmovi su istovremeno i predmet i sredstvo nafeg
mifljenja.

Medjutim u ckviru svake od druftvenih sktivnoeti, koje s
medjusobno vrsto povezene u jednu celinu, zbivaju se baz
prekida promene #ija sveukupnost &ini progres SoveSanstva,
One paetaju keo posledics rszveja cdgoverajude neudnpe * ba-
ze, tehnifkih sredstave kojime se mktivnost obavlje, dio-
kustva koje @e¢ permanentno akuwmulira,i evakodnevne prakee.
Istovreneno se menje 1 znafaj te sktivnoeti za drudtvo keo
celfou, za pojedine njegove jedinice 1 za pojedinca. Ne-
njaju se 1 cdnosl u okviru kojih se tom aktivno¥du zedovo-
ljavaju odgovarajude potrebe, 1 uslovi pod kojima ae to
dogadja.

Buduél da ee razvoj spacijuma manifestuje u odnosu na ova
zbivanja uglavnom kventitativno, dok su kvalitetivoe pro-
mene postojedih spacijalnih jedinica ogranifiene i retke,on
keo zpalajap uticajni &inilac naj@eBde usporava progre-
sivno kretanje. Ali pod ocdredjenim uslovdma kada je rea-
lizecija neke spacijalne jedinice 11i eistema jedinica kon
cipirana pa studijekom, kreativnom i tehnifkom zahvatu in-
spirisanom povim sazpanjima 1 shvatanjima, oni dejetvuju
kao snafan i efikasan sticulans bududeg nepretka.

Cilj istraXivalkog rada u ovoj oblasti je da u sarednji sa
drugio strudnjacima i1 neulnim radnicims prou¥imo 1 defini=-
Semo promene koje se zbivaju u okviru svih i svake drultve
aktivnosti, De sagledame 1 wutvrdime njihove prostorne
aepekte, 1 na osnowvu celovitog obuhvata funkcionalnih pro-
cess, od najopitijih do pojedina¥nih, da kencipiramo odgo-

‘varajuéi im sistem specijelnih jedinica 4 njihova funkci-

onalna avojstva.

To gzna¥i da treba uspostaviti celishodnu kstegorizaciju 1
klasifikaciju institucije, - odnosno spacijalnih jedinica
- u skladu i istovrecenc es niihovim prostornim razmedta-
jem, tako de one Sine najopitiju funkcionalmu celinu,

Time nastaju rejoni odredjenih druStvenih sktivnosti koji
neknadnim prostornin uskladjivanjem defini¥u regicne kao
najvidu kategoriju epecijalnih jedinica.
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Sredstvo or-

ganizacije
prostora

U okviru rejona, koji zahvata i region i naselje, svaka
institucije zrefi svojim uticajem na druge inetitucije,Bto
Je uslovljeno njihovim stepencvanjem. I svaka opslufuje
jedsn dec regions ili paselja, prema svojim karakteristi-
keme i steperu funkcije, pri ¥emu ona najviSeg stepena svo
Jim zra¥enjem seudeluje u definiciji granica regiona ili,
wvelidine nneelja.

Ako razmeStaj 1 programi iszgradoje pojedinih arhitekton-
akih objekata - koji ne predstevljaju niSta drugo do pro-
storni aspekt organizacije i reda odgovarajuée inetitucije
= budu definisani u okviru ovekvog sistema,po kome se slo-
Eenije funkoije saZimaju u jedinice vifeg stepens, poeti-
gle bi se znafajne prednosti. Uspostavilo bi me prisniji
kontakt korisnikas delatnoati sa najfrekventnijim i najje-
dnostavnijim institueijama, omoguéilo bi se celishodniji,
racionslniji i kvalitetniji rad u njiwa,i u onim vieg ste
pena, Bmanjile bi se neophodne investicije, i1 bile bi po-
vedane moguénosti za unepredjenje i usavrisvanje samih ak-
tivnosti.

To se odnosi na sveki od savremenih vidova drubtvene aktiv
nosti, Na privredu, na kulturmu delatnost, staranje o de-
tetu, zdravetvenu zaBtitu i eve druge.

SPACIJALNE POJAVE I ODNOSI

Rekli smo da je epacijum - kao prostor ljudekog Zivota
drultvenin redom formirsn, organizovan i opremljen - izraz
1 preduslov egzistenclije Tovelanstva,

Buduéi da je savremena druBtvena zajednica  strukturalnmo
raBflanjens 1 da se njen ¥ivot 1 rad odlikuju bogatstvom
sadrisje i oblika, spacijum je jedna od najsloZenijih po-
Jjava ovog sveta, Reglog tome je ¥to izmedju brojmih i raz-
novrsnih spacijalnih jedinica i elemenata postoje odgove=
rajuée veze, i sloZeni medjusobni uticaji.

Analize koju smo obavili dovedi do zakljufka ds se sve po-
jave i cdnoei u specijumu, koji eu izrafeni u razlifitim
vidovima, mogu da defini¥u i srede kac materija mauZno is-
traZivefkog rada. Pri tome su kao determinante primenjene:

- Kopstitucija spacijalnih Jedinice, odredjena odgo-
vare juéim funkcionalnim eistemima i ipntenzitetom e-
kotehnifke izgradjemosti prostora;

= Gradacija - stepenovanje spacijalnih jedinica = koja
8e javlja kao posledica organske ras¥lanjenosti apa-
cijums, zavisne od strukture druStvene zajednice 1
vidova njene sktivnosti; 1

- Relscijs izmedju spacijalnih jedinica ualovljene
koegzistencijom i aktivoim medjusobnim uticajem ve-
éeg broja jedinica u spacijumu.

04 Zasa, kiada su 1judi navelili prvu stenu na grlo peéine
da bi onemoguéili ulaz zverima i zaustavili ledenu struju
vazduha, jedale su, rasle i stepenovale ae barijere u spa-
cijumu. TeZnja za totalnom izolacijom spacijalne jedinice
od spoljnjeg prostora, keo sredstvom liZne i dru¥tvene bez
bednosti,bile je milenijumima primarni podsticaj gradjenja.

U ckvirime tih barijera prostor je eve intenzivnije koril-
¢éen, Stalnom izgradnjom smanjivao se odnos spoljnjeg prema
unutarnjem prostoru - jafala je gti¥njepost spacijums, Ti-
me 8¢ manifestovao njegov konstitucionalni razvej praden
kroz ‘vekove reciprofnim posledicama. Na jednoj etrani ra—
@te atepen njegove eksploatacije; na drugo) smanjivan ou
Je kvelitet avojetava koja safinjevaju cenovne uslove har—
moni¥nog Zivota ljudi, Sto je vodilo ke degeneraciji Zove-
ka kao fiziZfkog, peikifkog i drultvenog bida.

Rekli smo da se u ckviru savremenmog razvoja civilizacije
shvatanje prostora menja. U Foveku je izbila, keo reakcija
na odredjenc stanje, nagoneka tefnje ze slobodnim prosto—
rom, 28 izolacijom ne od epoljnjeg prostora, veé u tom
prostoru.

Ta teinja, uz fantastifan progres tehnike, podstife rein-
tegraeiju ranije atomizirenog spacijume.

Dotakli smo se opet jednog od primarnih zadateke ietrafiva-
nja u spacijuma, Kako shvetiti, kuds usmeriti, kakvim pro-
atornim jedinicama 1 elementima izraziti reintegraciju
spacijuma? Inamo de tremutna manifestacija tog procesa -
pokrivanje ogromnih povr¥ins agrarnog zemlji3ta porodifnim
vrtovime i kudeme od stakla - nije u skladu sa opStim in=
teresom. Nisu nem bliske ni ideje o spacijumu tips termi-
tnjaka, jer svoju misso zasnivamo na odredjenom shvatanju
Foveka, suprotnom tekvoj zamisli. Ubedjeni smo samo u jed-
noj da treba istraZivati, proufavati, eksperimentisati ‘i
da ée 8¢ kroz usmeravani razvoj - sintezom naufne misli 1
prostorne kreacije - doéi do solucije kojime de 1 pojedi-
nae 1 zajednica biti zadovoljni.

Medju komponentames tog kretenje nesumljive de biti i po-
stupna trapsformecije preovladjujuéih eistema gradacije
spacijalnih jedinica.

Gradacija je izrez organske res¥lanjenosti epacijuma, ue-
lovljene vile smernom i viBestepenon ras¥lanjenoSéu dru-
ftvene zajednice, 1 suitinskim svojstvime samog epaeijuma.
Ona predstavlja jedno od primarnih sredstava organizecije
proetora. Pomodu nje amorfni skup jedinice wuoblifava se u
odredjeni sistem, ili organizem viSeg reda.

Znadajnu fazu pri definisanju sadriaje i svojatava spaci-
Jelne jedinice & time i njene evrsishodnosti, racionslno=
ati i kvaliteta, predstevljs gradacija. Uprevljena u dva

Eonstitucije
gpaci juma

Pojave grade
cije

Fa oenovu konstitucije vidimo spacijalne jedirice kso pej-
zafne, urbane arhitektonske i enterijerne. PoSto su njiho-
ve osobenosti i problemi koji iz njih paetaju uglavnom po-
znati, nedemo ih ovom prilikom pojedina¥ne da trétiramo.
Ocrtademo @emo neke opite pojave.

Sveka specijalna jedinica &ini celovit sietem unutar koga

su igraZeni zakonomerni odnosi izmedju njenih safinitelja

¥oje mofemo grupisati kaot

- odredjena dru¥tvena pajednica - razvijeni socijalni or-
ganizem 111 deo tog orgenizmai komuns, kolektiv jed-
nog predugeda, porodica i dr.

- spacijalne jedinice niXeg setepena: gradovi u reglomu,

zone u gradu, Bobe u stanu i sl.

spacijalni elementit objekti, grupe objekata i odgovare-

Jjude pojave.

Medju njima raclikujemo: elemente anorganske prirode, bilo
da eu nastali dejstvom prirodnih stihija 111 da su izvede-
ni ternidkim postupkom; elementi organske prirode koji se
formiraju 111 spontanim ragvojem, 111 su 1ljudekim radom
kultivisani i rasprostranjeni; 1 odredjens zbivanje, keo
redovne i zakonite pojave od kojih su neke prirodme, =
neke izazvane ljudskom aktivnoBdu.

Swaki od elemenata spacijume neposredno ili posredno utiZe
na Soveka 111 njegov ¥ivotni tok,Rjihove dejetve,poscatre-
no kroz prizmn 1judekog interesa sagledanog u najSirem di-
japezonu, ocenjujeczo kao pozitivno ili negativno. Medjutim
peiljivo razmatranje ukazuje ns Zinjenicu da je ono bezma-
lo u svim slufajevima i pozitivno i negativno, bilo da se
ono takvim javlje,bilo da zato postoji potencijaloi uslov.

Suereli smo @e sa jednim od najinteresantnijih zadataka
Aistraiivala spacijuma, pleners spacijalnog razveja, 114
kreatora spacijalnih jedinica.

Kako negativne pojave u spacijumu redukovati ne pinizum?
Ksko njihov uticaj ne Zoveke i njegov Zivot transformirati,
da bi ee uskladile ea njegovim htenjiwe i potrebama? MoZdas
1 Zelje treba razvijati, menjati ili potpuno nove ize-
zivati!

Zar Zovek nije od groma dobio vatru? Zar se jo¥ od davaina
nije lefio vodom nepogodhom za pide i pranje? Zar nisu po-
plave Nila obezbedjivale hranu Egipdanima? Zar zima danas
nije izvor radosti i zdravlja? Setimo se, da Zovek nastafe
kao vrhunsko bide prirode u ledeno doba, koje gd je prinu-
dilo svojom Btudi da se nestani u peéinama, da u njima u-
stanovi ognjifte, 1 da organizuje svoj Zivot zasnoven na
podeli rade,

suprotna smera onR se danas manifestuje 11i kaso safimanje
- fuzijs - 111 kao razlaganje - fieija — spacijalnih jedi-
nica, u kojime se odvijaju odredjeni funkcionelni procesi.
Zato je ona predmet mnogih dilema koje nieu uvek celisho
no reSene., Koje se 1 ne mogu razrefiti eke se pri tome
slufimo svakidafinjom 1judekom logikom, umesto postupkom
zaspovanim na poznavanju odredjenih zakonitosti kao teko=
wini odgovarajuéeg istrafivafkog rada.

Proudavanjem pojeva gradacije u spacijumu kao takvih, use-
tanovljeno je ds se one diferenciraju prema finiocima kol
ib izezivaju. T &inioci su svrstani u tri osnovne grupe,
prema kojima raglikujemo tri vida gradacije:

- gradacije uslovljene drufitvenim faktorima;

- gradaci je ua:!.nvlj-ns svojetvima specijuma;

- gradacije uslovljene prirodnim pojavema, razvojem nauke
1 tehnike, istorijekim zbivanjime i drugim Einiocima.

Svaki od navedenih vidova predstavlja jednu od crdinete
kojime je definisana sams pojave gradacije.Rijedna od njih
nije eama po sebi dovoljna, a isto tako nijedns se ne moZe
zanemariti.

pacijumu pojava gradacija se manifestuje stepenovanjem
grananjem, 1 to keo:

odnos spacijalpe jedinice prema Jjedinici videg stepena
/pricer: rejon prema regionu, grad premas regiom/;

wa

° - odnos spacijalne jedinice prema jedinicame nifeg stepena

/grad prema gradekim zonama, op¥te gradekim centrima 1
objektima, prigradskim naseljima i dr./7

- odnos spacijalne jedinice preme jedinicams istog stepe-
ne, koji mada nije izraz Siste grsdacije, veoma Festo
slufi da se definiBu neke gradacione pojave i evojatve
/nanl/um zona prema industrijskoj zoni, gradskom centru
i dr,

Ksds bismo pokufali de izvrdimo epektralnu apalizu bile
kog padeg urbanistifkog plana razlofenog kroz prismu gra-
dacije,otkrili bismo u njemu brojne Bupljine i nedostatke,
Medju njima i one koji uslovljavaju osnovne slabosti iz-
gradnje i razvoja na¥ih gradova, stverajuéi prepreke koje
@e ne mogu bez velikih napora da uklone, A sa kojima se mi
danas, uz znatne %rtve i &esato bezuspeSno,nosimo i borime.

Koegzistencijom i mktivnim medjusobnim uticajem viSe spa-
cijalnih jedinica na odredjenoj teritoriji nastaju medju
njima odgovarajue relacije, One su - pored ostalog - za-
viene od funkeija, konzistencije i gradacija tih jedinica.

Relacije spacijalpih jedinica esu utoliko sloZenije i zna-
%ajnije, ukoliko je stiSnjencst spacijuma vi¥a. Po¥to pred
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Funkcionalne
relacije

Eompozicione
relacij

postavljemo, kao to je ranije nazna¥eno, da e poras sti-
Bnjencsti spacijume biti jedna od glavnih karakteristika
njegovog buduéeg razvoje, o¥igledno je da im moramo posve-
titi puno paZnje.

Analizom i klaeifikecijom raznovrsnih odnosa i veza regi-
strovanih u spacijuou, do¥lo se do zeklju¥ka da moZemo i-
dentifikovati tri vrste relscija: e, strukty—

1 kompozicione. Prve su odrsz odnosa u prostoru raz-
nih drudtvenih sktivnosti i vreta sktivnosti, i to celovi-
to shvadenih, & ne samo ocdgovarajuéih im funkeionalmih
procena. Druge proizilaze iz ¥injenice da sveka spacijalna
Jedinica ili element bez izugetke predstavljaju fizi¥ki i
11 prostorni safinitelj druge jedinice "ili elementa, 4
trede nastaju iz vizuelnog efekta sopacijuma zasnovanog pa
likovnim svojstvima njegovih sa¥initelje, 1 ma njihovim
medjusobnim harmonijekim odnosima.

M¥a koliko bile brojne i raezli¥ite funkcionalne relascije,
one se mogu svrstati u tri osnovne grupe: neposredne, po-
sredne i spontane,

Heposredne relacije javljaju se tamo gde postoji komplemen
tirenje druftvenih aktivnosti 1li uzajamno negiranje osnov
nih funkecionalnih uelova. Temo gde efekat 1ljudskog rads u
jednom domenu nepoeredno zavisi od efekts rada u drugom, a
da to bude odnosime u prostoru predodredjenc. Keo ilustrs-
tivnl priwer eredemo industrijski kompleks jedne Zelezare,
#ija produkeijs i ekonomiZncst eu zaviesni od ¥eljeznifkog
saobradaja, a rentabilnost investicije u ¥eljezni¥ki pri-
kljufak od kapacitets Zelezere i njene udaljenosti od ren-
Zirne stanice. Ili keda je kraj osnovne Bkole umesto igra-
1i#ta sagradjen fudbelski stadion sa kojeg galema remeti
mir i moé komcentracije i djeka i nastavnika.

relacije nastaju kada ee izmedju dve jedinice kao
uticajna veza javi trefa spacijelne jedinica 1li elemént,
Eada je na primer, usled necelishodno refenocg eistema sa-
obradajnics zametna veza izmedju stambenog neselja i fabri
ke, 3to dovodi do emenjenja njene produktivnosti reda. Ka-
da industrijski odliv zagddjuje reku, take da je onemogude
no Bnabdevanje naselja vodom. Ili kada je fabrike leds lo-
cirana blizu melog stadiona, pa se njihovim povezivanjem
do¥lo do sportskog klizalidita,

Spontans relacije su izrag venrednog sticajs okolnosti.Bi-
lo slu¥ajnog bilo predvidjenog. One su izvan okvira stan-
dardne problematike prostora 41 &estc Jje njihovi efekat, i
kad je pozitivan 1 kad je negativan, veoma naglaSen. Ako
se protofna hidroskumulacijes reslizuje u lepom pejzafu
kroz koji prolaszi put, tu ée se formirati rekreativni cen-
tar. Medjutim izgradnjom fabrike viskoze na odredjenom te-
renu i njenom neminovnom ekspenzijom doveden je u pitanje
opstenak pornatog lefilifta, koje je u podetku bilo dovolj
no izolovane.

redenja. Rezultati tog rada koristide da se izbegnu jednom
wef u¥injene greSke, i da sg analogijom usmeri i oceni
predlofeno reEenje.

Strykturalvo-tehniZke relacije javljaju se uglavnom izme-
dju spacijelpih elemenata sagradjenih u prostoru, kada ne-
ki elementi predstavljnju sadinitelje elemenats vileg ste
pena. Najizrazitiji primeri su mostovi i tuneli ¥ao sastav
ni delovi %elezniZke pruge 111 kolekih puteva. Medju njih
spada i odnos hidrobrane prema akumulacionom jezeru, tran-
sforma torskog postrojenje prema dalekovodu 1 sl.

Odnos Z%elezpifke stanice prems Zeljeznifkoj pruzi; garaZe
i depom, prema linijams gradskog seobradaja; servianih sta
nica prems sutoputu - mada prividno epada u ovu kategoriju
relacija - treba shvatiti kso strukturslno uslovne.

Re to nee navodi Einjenica ¥to ovi elementi - made teh-
nidki, funkeionslno i prostorno povezani - nisu predodre-
djeni u prostoru refenjem viBestepenog elements.

Njihova evojstva 1 polofaj treba posebmo utwrditi.

Kod strukturelno-tehniZkih relacija sva spaci jelna pitenja,
sem kod retkih izuzetska, refena su istovremeno za ave ko=
relativne elemente, Zato izgleda da ih sa ovog aspekta ne
treba pojedinafno tertirati.

Posebnu ulogu 1 znaZaj imaju kompozicione relacije. Dok su
sve ranije posmatrane pojave prisno vezane gza korkretan
Zovefiji 1 drultveni interes - shvaden u pajSirem smislu
tih re#i, jer definifu mnoge uslove i vidove 1ljudskog Zi-
wota - dotle ova vreta relacija, kojims specijum utife na
psihu Zoveka, ea tim interesom Je eamo w posrednoj vezi.
Pa ipak, veoma znalajnoj, Jer one mogu da povedaju 111
unmenje proizvodnost rade, da ubrzaju ili uspore proces o-
zdravljenja bolesnika,ds povedaju 1li emenje koncentraciju
paZnje u¥fenika.

Covek reaguje na kompoziciona svojetva spacijalnih jedini-
ca 1 elemenats hteo to 111 ne hteo; bio toge evestan 111
ne. Ta reakcije uslovljena je ne samo svojetvime speciju-
ma ved i obrazovanjem i navikeme Zoveka. Zato reakcija raz
nibh 1judi pa jedan spacijalni fenomen nisu iete, kao ni
ocene njegove estetske vrednosti. I pored toga kompozicio-
na svojstva spacijume gzasnivaju se na veoma jasnim, mada
kroz vreme promenljivim, zakonima i merilima,

Uticaj specijume na peibu Soveka menifestuje se time dto
izaziva u njemu odredjeno § 8to utife na
formiranje 11i transformiranje
izaziva odredjene

u odredjenon spacijumu,

ekn; 1 Eto
grupa ljudi koji Zive

Estetako ceedanje javlje se - u Zamu kada ¥ovek doZivljava
kompozicioni efekt cdredjenog spacijume - keo veoma sloXe—
na pojava. Ono se protele od svesnog dopadanja zasnovanog

| 8trukturalne
relaci je

Neposredne relacije su ofigledne i jaspe. Njih po praviiu
uzima u obzir pri radu svaki stru¥njek, tako da se grefke
uofene kod nse u ovoj oblasti zsieta mogu smatrati kao
prestupi i krivice. Ali veé posredne, a narofitc spontane
relacije treba da budu predmet posebnog izu¥avanja. I ome
pozitivne, i negativne., Potrebno Jje registrovati pojave,
epalizgirati i klaeificirati ih, ustanoviti kolike god je
mogude zakonitoeti po kojima se one menifestuju, i rezul-
tate tog rada korietiti u preksi sa ciljem da se uzdigne
kvalitet nalieg izgradjenog prostora.

Pizi¥ke veza izmedju spacijalnih jedinica 1 elemenats u
odredjenom prostoru je redovna pojeva.Medjutim njen znafaj
i uloga nisu uvek podjednake izrafeni, U pojedinim slu¥a-
jevima su skoro neutralni, da bi odjednom izbili uw prvi
plan na3ih interesa i staranja, zasenjujuéi sve druge fak-
tore 1 probleme, Buduéi ds se ti odnosi javljaju uvek u
okviru odredjene celine, u kojoj sve jedinice 114 elementi
predstevljaju delove iz kojih je ona sazdapa, obelefili
@mo ovu vretu relacija kso strukturalne.

Prema svojstvimas i prirodi tih odnosa mi ih razlikujemo
kso: uslowvne, prostorne i kompozicione.

Strukturalno-uelovne relacije registrujemo izmedju jedini-
ca 1 elemenats koji eu kao spacijelne pojave svim svojim
avojetvima medjusobno uslovljeni 4 prostorno povezeni. Ta
uslovljencet je toliko izrazita, da jedns pojave bez druge
gubi egzistencijalni smieao.

Eao ilustracija mogu de poslufe odnosi prietanifita i plov-
ne reke; rudarskog neselja, rudnika 1 rudnih paslaga; in-
dustrijskog kompleksa i pristupnih komunikacija; 4111 os-
novne Bkole i stambenog naselja.

Sufitinu zadatka u ovoj oblasti rada predstavljs uskladji-
vanje svojstava 1 kapacitete korelativnih jedinica,pri Ze-
mu kso predmet dstraZivanja vidimo pre ustenovljenje od-
redjenih normativa, nego definiciju opitih zakonitosti.

Strukturalno-prostorne relacije nastaju kada eu epacijalni
elementi - ili u retkim slufajevima i jedinice - neumitmo
postavljeni jedan preme drugom u odredjenom prostoru. Me-
djuscbna uslovljenost izmedju niih u ovom slufeju je izra-
zitija vile no ikad. Iz toga nastaju glevne tefkode pri
redevanju konkretnog zadatka. Bilo da se ti elementi su-
etifu sticajem prirodnih i tehnifkik &inilaca fkac na pri-
mer: klisurs - reka - Zeljeznilka pruga - drum/, bilo da
je to nastalo planski /primer; gred - Zeljeznilka postro-
jenja - gradeki sacbradaj/ ili kao posledica etihijnog ra-
zvojs grada /primer: izgredjemi rejoni - rekonstrukeija
saobradajne mrefe/ u sevakom selufeju zadatek predstavlje
nov problem koji ee ne mo¥e refiti korifdenjem opitevaZe=~
éih obragaca, jer oni ne postoje.

Ove pojave treba regietrovati, analizirati i uporedjivati,
sa ciljem da se utvrdi celishodnost i vrednost konkretnih
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ne poveljnoj kriti¥koj oceni dela 2ije kompozieija je us-
kladjens ea usvojenim normama, preko ushidenja novom kre-
acijom koja probija nive dotadadnjih shvatanja i merila,
do podsvesnocg podavanja atmosferi kojom tej prostor sam po
amebi zra¥i,

Prema tome kod estetskog osefenja koja u doveku izezivaju
spacijalne pojave moXemo razlikovati dva sloja.

Donji obuhvata sve vidove podsvesnih reakcija izasvanih
ceedanjem: veli¥ine, propereija i razudjencsti prostora,
elemenata kojime je on formiran, ¢enovnih i komplementar-
nih mu boja,stepens zesidenosti prostora elementima i 1ju-
dima, intenzitets oevetljaja, sevojstava i ja¥ine zvuka 1
drugih faktora u njem, koji delujuéi na podevest Foveka
izazivaju odredjenc rmspolofenje.

Gornji sloj je izre¥en u zoni avesati, Tu wrhuni klasi¥no
osedanje lepog, zasnovano na odredjenim opiteusvojenim za
konima i principima. Oni nisu jedinatveni i stalpi, Jer
zavise od podneblje, stepena opiitedruftvencg razvoja odre-
djene jedinice, od klasnih odnosa i drugih &inilaca, i kaso
takvi menjaju ee kroz vreme. Pri tome se savremens merila,
definieana stvaraladtvom i kritikom, postupnim trije¥ira-
njem i objektivizacijom pretvaraju u ietorijska.

U skladu sa stepenom obrezovanja i kulturnog sngaifovanja
cdredjene li¥noeti, ove merila se manifestuju - uz odgova-
rajude prilagodjavanje - kao konkretna reakclja te lifno-
sti. Zato je izuavanje ovih pojave usmerenc u viSe pra=
vaca. Neka od njih su pretefno psiholodkog karaktera, u
drugima preovladjuje socijalna komponenta, dok su treda
izragito teorijskog znaleja.

¥entalnom formiranju odnosno transformiranju Zoveks spaci-
jum doprinosi kroz sedsjstvo sa drugim &iniocima - prven—
stveno ss odgovarajuéim delom drustvene zajednice - koji
svi skupa &ine ambijent, Ne trebs naglaSavati da se tu ra-
di o trajnom uticaju, prema kome ¥sk u jedoom razdoblju po
stoji i negativma reakcija. Ali koji, ako je dovoljno in-
tenzivan i trajan, nije mcguée izbedd,

Ovu pojavu je lskle sagledati kroz proces transformacije
mentaliteta &oveks, nego u procesu njegove primarne for-
macije.

Sociolozi eu utvrdili da postoje odredjene veze izmedju
spacijuma i dedjeg kriminels, 1 kriminala uoplte. Da po=
stoje veze izmedju specijume i mnogih mentalnib deformadi=-
ja.Cak 1 onih koje se graniZe sa pasihopatoloBkim pojavama.

Za nas je taj uticaj od izuzetnog znaaja zbog intenziv-
nog strujenjs stancvniStva izazvanog rezvojem industrijeke
proizvodnje i mehanizacijom poljoprivrede, koja ®e u ob-
laeti formscije mentaliteta odraZava koliko pozitivnim to-
like i negativnim pojavama.
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IetraZivadki rad u toj oblasti dovodi nas do zakljulke da
se Sokovi izazvani naglim prelaskom iz ruralnog u urbani
embijent mogu ublefiti izgrednjom celishodno koneipiranih
naselja sem i urbanog tipa. Ova ideja je privlaZna i zbog
toga Stc Bu izdaci za neophodan erhitektonsko-urbanistiZki
prostor u tekvim naseljime znetno ni¥i od investicija u
wisoko urbeniziranim jedinicama.

Psihologija i sociclogije mogu da definiliu ovakve proble-
me, Ali njegovo refenje mo¥e se nadi eamo proufavanjem od-
govarajuéih spacijalnih jedinica, sa ciljem da se utvrde
njihova nove svojstva i movi prineipi po kojima de one bi-
ti realizovane.

Socijalpe reakcije na kompoziciona evojstva sepaciume pa-
staju drultvenom integracijom estetskih i mentalnih utica-
Jja na pojedinca. Kao specifiZno nad primer, jo¥ uvek nedo-
voljno socicloBki 4 psiholo¥ki proufen, mofemo navesti e~
fekt koji u psihi Zoveka izazivaju sustenarski odnosi. Tu
se narofito manifestuje disharmonija izmedju kompozicionih
svojatava odredjenog stana, 1 veliline 1 sastava grupe
1judi koje u njemu Eivi,

Slifan primer pretstavlja jedan dogadje) iz prvih godina
po Oplobodjenju. Kada su udlerice u beogradskom "Prokopu®
porubene, i njihovi etanovnioi bili preseljeni u viBesprat
ne ggrade, izgledalo je da je refen jedan krupen problem.
Ali problem je postso joi zamrieniji kada je gradjevineka
inspekecija otkrils da su u "Prokopu” sagradjene nove udfe-
rice, 1 da u njima 2ive stari stanmari koji msu odlulno od-
bili da se vrate u dodeljene im "moderne”™ stamove.

Zanimljivo je, kac pozitiwvna pojava, resgovanje gradjspa
Titovog UXica na nedsvnc izgradjeni centralni trg. Ono je
narofito zapa¥enc kod mledjih generacija koje su podlo¥ni-
Je dejstvu spacijums negoe etarije. ne u mentalitetu
atanovnilitva izagvane opStedrufitvenim razvojem dobile su
esnafan podsticaj nmovim urbanim fenomenom, koji intenzivno
zrafi na celu aglomersciju dostojanstvom, samo} Stovanjem
i poiitovanjem drugog Soveka.

Sve pojave uticajs komporicionih relecija u specijumu tre-
ba dvostranc ali sinbhrono proulavati.Na jednoj strani spa-
cijum i njegova kompoziciona svojstve, na drugoj Zoveka 1
drufitvo, odoosno njihove reakcije. U tom radu, keo 1 u
drugim oblastime istraZivanje spacijuma, treba ostvariti
punu saradnju izmedju rednike iz svih granma nauke sainte-
resovanih ovim pitspjisa. Sa srhitektima, koji su do s
bili neangaZfowveani, ne prvom mestu.

C11j toga reda je ds iz neBe arhitektonske i urbsnistifke
kreacije elimini¥emo onaj bezli¥ni, sterilni i obeshrabru-
Juéi prostor koji deprinosi oeedanju Sovekove usem] jeno-
8ti, potiBtenosti i duhocvme preznine. De Fovek kroz odufie-
vljenje koje u njemu izazive lepota i ceobencst njegoveg
greda postane jodl vile privrien svom gradu keo drudtvenoj
zajednici, a8 preko njegs i svojoj domovini.

Ogreanifeno vreme ne dopufta da ee ovim radom ekicirm kom-
pleksna problematika spacijuma.

Izostaje veoma znalajna i sloZena pojave pastajanja spaci-
Jalnih Jjedinica; ostaje mneobradjena kategorizacija spa=-
cijuma 1 pripadajuéih mu jedinica i elemepata; nije mogu-
ée ocrtati pretpostavljeny sistematizaciju oblasti 1 vido-
va istraZivafkog reda u spacijumu. Iz istog razloga izo-
stavljen js 1 prikaz odgovarajuéih shvatanja uzajamnin od-
nosa izmedju drultveno - ekonomskog razvoja, i nastajanja
i formiranja spacijuma; planiranje tog nastajanja i njego-
va veza sa druftvenim planiranjem; i mnoge dfuge pitanja
koje izviru jedno iz drugog, ili drugo iz redenja prvog.

Ipak se uspelo da priksZe nekoliko bitnih pojava u epaci-
Jumu, koje slufe kso determinante odredjenog = ema is-
traZivalkog rads u oblasti urbanizma i arhitekture. Videld
szmo da se kroz celokupnu materiju prote¥u funkciomalnost,
prostorne pojave i odnosi, 1 - u ovom radu necbradjens -
specififpost pastsjanjs spscijalnih jedinica, kec opita
avojatva spaciume. Registrovens na bilo kom sistemu njego-
ve gradacije, u bilo kojoj kategoriji poje

To je dovoljno da problematiku urbanizms, erhitekture 1
izgradnje sagledamo u novom avetlu, Da = ne zapostavljaju=
41 1 posebna i fragmentarna istrefivanja - mofemo sagleda-
ti program i plen istrefivelkog reda u spscijumu kso celi-
mu, Ego odredjeni sistem u kome sveki problem ili zahvat
1 tadno odredjenc mesto, odnose prema drugim elementima
sistema, i znalaj.

Time bi bils defipisspa i jedna nova oblast istraiivanje,
do sada esmo naslufens i prisutna u nafioj svesti, ali ne-
dovoljno segledans i obredjena. Za ¥ivot Zoveka i zajedni-
ce zoafajoa toliko isto, koliko 1 druge nsulne grane, A
trajnim, celishodnim i sistemstekim radom u toj oblasti
nastale bi kroz vreme spacijalne nauke, kao opdta teoret-
ske i peufna baza izgradnje i svojstava nadeg bududeg dru-
Btvenog prostora.

arh, ¥ilorad Macura
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