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ABOUT
„Our most basic common link is that we all inhabit this planet. We all breathe the same air. 

We all cherish our children’s future. And we are all mortal.“

John F Kennedy

„You never change things by fighting the existing reality. To change something, build a new 
model that makes the existing model obsolete.“

Buckminster Fuller,  
philosopher, futurist and global thinker (1895 - 1983)

Main Goal of this Conference is to promote environmental and sustainable performance 
measures for existing heritage buildings without adversely impacting their cultural heritage 
significance. The reuse of heritage buildings has environmental, social, and economic benefits – 
the three pillars of sustainable development.

Heritage conservation is protecting our history, past, present and future. It is the duty of 
every one of us. Heritage preservation can be considered as an investment in our community 
that rewards us today and leaves an invaluable resource for future generations. Cultural 
heritage professionals recognize the synergistic relationship between conservation and 
sustainability. However, the role of heritage conservation in achieving sustainability has not 
been well recognized, nor have heritage needs been well integrated into sustainability initiatives. 
This failure, in some instances, has led to conflict between heritage conservation efforts and 
environmental regulation.

The UN Istanbul Declaration on Human Settlements and the Habitat Agenda of 1996 
explored the ramifications of Rio for how we organize the global built environment. The 2003 

‘Global Plan of Action’ stated 2:
‘Conservation, rehabilitation and culturally sensitive adaptive reuse of urban, rural and 

architectural heritage are also in accordance with the sustainable use of natural and human 
made resources. Access to culture and the cultural dimension of development is of the utmost 
importance and all people should be able to benefit from such access.’

Local residents will be encouraged to participate in heritage conservation and sustainable 
tourism development through awareness raising and income generating activities. Training 
and support will be provided on heritage-related small business development and design of 
marketable products.
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We have recognized that “globalization” engenders, but also understand the futility of 
resisting its wide spread effects. But architecture will always be “forming” a Place. Architecture 
is not only the skin in which we are living, it is always a reflection of a specific philosophy of 
space, movement, life, presence, and has a strong impact on the human spirit. Traditional 
architecture –our built heritage is deeply associated with nature; it strongly affects our spiritual 
condition, provides us with a sort of feeling of peace and relaxes. Misunderstanding of heritage 
has always led to destruction by fashionable trends or internationalist movements, because 
they are rejecting or marginalizing its own past.

This relation not only to exist but we must add the sense of the relation between memory, 
territory and the quality of a meaningful life which underlies the associative heritage work in 
considering the importance of place; we highlight the concepts of community resilience and risk 
management, key aspects of a response to change, while we define the word “sustainability”, 
the responsibility of us living people towards the heritage we received and towards the heritage 
we will leave to our successors, in order to play a pivotal role. All this leads us to a conclusion that 
there is a need for a new responsible architectural ethical design that will surpass the ego, the 
pretentious and abstract architectural concepts, but will result in a “dynamic process” through 
design and buildings life cycle.

The British guidance on the Historic Environment, PPG 15, states that:
„The presence of the physical survivals of our past adds to the quality of our lives, by 

enhancing the familiar and cherished local scene and sustaining the sense of local distinctiveness 
which is so important an aspect of the character and appearance of our towns, villages and 
countryside.“

In addition, many of the large historic buildings are threatened by demolition due to their 
lack of modern amenities. Thus not only is the context threatened but also the existing historic 
structures. Many of the estates also had landscapes by well-known designers which are generally 
not documented and often in poor condition.”

One important dimension of urban protection process is aimed at keeping (preserving) 
townscapes that people can relate to, where the signs and meanings are clear and the qualities of 
ambient are recognizable. Most of the conservationists agree that preserving the entire building 
with its co-relation between structure, interior and exterior is an appropriate course of action.

Every effort needs to adapt to the demands of safety and heritage protection in terms 
of materials and preservation of the original structure. Any intervention will result in specific 
changes, causing loss of buildings’ authenticity, which means that one must be very careful 
when deciding on and implementing an intrusive intervention method.

Each case should generate an answer on its own. Different case studies must provide us 
with knowledge to be used in all future interventions.
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THE SUBMERGED HERITAGE: MISHMASH IN THE ARCHITECTURES ON 
SIGHT, HIDDEN UNDERGOUND OR UNDER WATER

Nina Avramidou
International Centre for the Conservation of Architectural Heritage, CICOP ITALY

avramidou.nina@gmail.com
ABSTRACT

This report analyzes some aspects which are still unresolved concerning the submerged 
or/and hidden architectural heritage, detected by an overview of studies. These are:  parts of 
the artefacts and/or buildings that were partially incorporated by other structures after restora-
tion/recovery, without respecting their original values; as well as, architectural testimonies that 
have been covered by soil or water, generally following natural disasters or due to the inexorable 
passing of time. They are not just about archaeological remains, but also remains of recent ar-
chitecture, partially submerged, either through ignorance or carelessness.

Intervening to bring out this heritage is much more complex than intervening on an im-
portant  archaeological discovery or historical building that somehow has been preserved  owing 
to laws that have allowed the preservation of its original values. This brief discussion focuses the 
attention only to the technical and administrative difficulties that this process involves in an at-
tempt to determine the feasibility of developing internationally valid directives for the conserva-
tion/restoration of such testimonies.

INTRODUCTORY REMARKS

Since the 1990s, the preservation of architectural testimonies of the past, emerging from 
the ground or hidden for millennia underground or under water, has been one of the most 
important challenges in the redesign of existing assets. This has been the case due to the strong 
demand for construction as a result of internal migrations and between countries of Eastern 
Europe and especially in the Balkan countries. In a short time, these processes have resulted in 
new sectors of the city, above and inside the existing  ones.

What were the urban and architectural choices made by technicians and administrators? 
Which results have led to these choices? What are the current technological requirements and 
the legislative/ administrative directives?

The historical buildings protected by law often reveal the remains of their 
original structures. This is not the case for architectures of lesser historical importance, 
because of planovolumetric transformations (e.g. demolitions or additions of new 
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parts) or for simple changes in the secondary architectural elements (e.g. replacement 
of doors and windows, external colouring, external finishing of the plaster).   
 Other parts of such heritage structures are literally submerged underground or under the sea. 
This heritage is vast and it is  referred to parts or entire buildings totally submerged by land or 
water, following natural disasters, such as earthquakes, floods, subsidence andmovements of 
earth.

Apart from the need for accurate knowledge and homologation of the submerged 
heritage, which is scarce in any case, and specially in the  Mediterranean area, there is 
the need, in my opinion, to raise awareness among local and international organizations 
of their protection from erroneous improvised actions of recovery and preservation. 
This report presents also some emblematic cases detected by an overview of studies in different 
parts of the world, in an attempt to promote and stimulate internationally valid directives that 
would allow these heritage structures to be safeguarded.

ARCHITECTURAL TESTIMONIES REVEALED AFTER DISRESPECTFUL RECOVERY 
INTERVENTIONS

These interventions are typically referred to as “renovations” or “modernization” of both 
faҫades and building interiors during which inappropriate elements and materials are used. Such 
interventions are done regardless of whether the building is protected or not, by public bodies 
for the protection of architectural heritage. 

In the first case, there is no adequate technical preparation of technicians of public 
administrations, which are responsible for carrying out the restoration/recovery/improvement.

In the second case, there are no the necessary directives that indicate which architectural 
elements or materials must be preserved and/or restored to their original state, i.e. directives 
that the technical departments of public administrations - municipalities and superintendence - 
should provide for the owners of the buildings to be restored. Typically it is minor architecture, 
but that is part of a set of significant architectural evidence, that characterizes a specific 
architectural heritage to be preserved.

 A typical example is the restoration/recovery/improvement made in the Italian colonial 
architecture built in the Dodecanese, Greece during the Italian occupation (1912-1943).

The architectural characteristics morphologically more incisive in this architecture are the 
roundness of the edges of the walls of the outer faҫades, but also in the decorative elements 
that define the contours of the various external openings. Secondly, there is the modularity of 
the openings.



21

3rd International 
Conference 

“The Importance 
of Place”

Sarajevo, BiH

Deleting the "rotundity", with the overlap of the plaster filler, and replacing modular 
wooden frames with other pieces of plastic or aluminum, these architectures completely lose 
their harmony and morphological composition.

The marine aquarium located in the northmost point of the city of Rhodes, a true gem 
of architecture often referred to in books on contemporary architecture, is an example of such 
interventions. 

Figure 1. Main faҫade of the building

    

Figure  2 .  Planovolumetric changes to increase interior space on the secondary front of the building
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Figure 3. Replacement of wooden window frames with plastic and elimination of modularity. Colour 
changes compared to the original ones.  

CONSEVATION, RESTORATION AND ENHANCEMENT OF ANCIENT ARTIFACTS 
SUBMERGED UNDER GRAOUND OR UNDER WATER

Architectural remains underground

It is paradoxical that as long as the architectural remains of the past remain buried under 
the earth, they are preserved better than when they are discovered. Almost always it happens 
that, after an initial excitement for the archaeological discovery, in the absence of financial funds 
for their protection and recovery, they are exposed to greater risks due to weather and  the 
human factor.

In fact, materials undergo deterioration processes when they are exposed to the 
environment. The rate and symptoms of such processes are influenced by a number different  
several environmental factors and variables and their interaction, but first of all, excavation 
causes a perturbation of the indoor micro-environment and results in an acceleration of the 
deterioration processes. However, where great changes take place quickly during the excavation, 
these are mainly caused by moisture changes.

As it is well known, water is a determinant factor in several deterioration processes 
(mechanical, chemical, biological). In underground monuments,  the presence of water could 
be possible in several different ways:  water in the liquid form causing deposits and rising 
damp, water in the vapour form forming  a film of liquid water on the surface of the artefact 
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rediscovered that may move inside the pores, and interstitial condensation of water molecules 
which takes place inside the pores of the material.

Another principal cause of damage is the migration and recrystallization of soluble salts.

The surface of the wall set brought to light (unearthed) is the interface across which the 
continuous moisture interchanges between the wall and its environment, causing superficial or 
external excrescences and subflorescence (cryptoflorescences inside the pores); such stresses 
may result in a disintegration of the existing wall-painting and frescoes.

As an example, I refer to the Macedonian tombs of Pella, in particular the tombs nominated 
“C” and “D” that were discovered in the spring of 1994 during the archaeological research done 
at the tumuli of Pella, under the supervision of IZ Ephorate of Classical Antiquities of Pella. The 
tombs were also being studied by the CICOP Hellas, the project in which I took part in the last 
decade.

These tombs are monuments dating back to the 4th and 2nd century B.C and represent 
precious examples of architecture and wall-painting decoration. Paradoxically, until they were 
buried under the ground, they were preserved intact; once they have been put to light, they had 
to be protected and examined in a different way than other monuments to avoid any degradation 
mentioned above.

As mentioned above, once penetrated, the water moves easily within the capillary network, 
moving from more humid areas to the dry ones, from the hottest to the coldest.  The abundant 
water that has penetrated into the precious artefact brought to light has created destructive 
phenomena going from liquid to solid (pressure crystallization). The pressure of crystallization 
is as much higher as is the value of the relationship between the current concentration of salt 
and the saturation concentration. It is recalled that a high percentage of very fine pores makes 
the material less resistant to the effects of crystallization of salts. The repetition of the freeze-
thaw-dissolution and crystallization of salts can lead to rapid destruction of the original porous 
structures, with the opening of micro and macro fractures.

Independent of the presence of water in the porous structure of the stone is also the results 
of biodeterioration caused by  animals’ droppings  in both urban and suburban archaeological 
sites. Also, in this case, the degree of damage may vary, but, in general, one can say that it is 
attributable to both the effects of droppings (aesthetic damage, chemical corrosion, formation 
of substrate for the growth of heterotrophic microflora) and mechanical action exerted by 
animals that move clinging or leaning onto stone elements of architectural surfaces sometimes 
causing fracturing.
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Architectural remains under water: tools, materials, methodologies and techniques 
for the restoration and preservation of ancient artefacts in situ submerged.

The underwater cultural heritage is estimated to be of over three million undiscovered 
relics scattered across the ocean beds. 

Different standards for the protection of the rich underwater cultural heritage  (seabeds 
and lakebeds) were issued in the last decades of the 20th century, either at the national or 
international level. Nevertheless, the wrecks and ruins located in international waters are still 
defenceless and activities of looting underwater cultural heritage is growing rapidly, because 
many countries have not adequately protected this heritage.

In Italy, the protection of underwater archaeological sites is exercised in accordance with 
the same general principles for the underground archaeological heritage. These principles are 
reaffirmed and expanded in a fundamental international instrument recently ratified by Italy 
- the Convention on the Protection of Underwater Cultural Heritage, adopted in Paris on Nov. 
2, 2001 by the Member States of UNESCO in order to enable the parties to protect the most of 
their underwater heritage.

The UNESCO Convention sets a common standard for the protection of this heritage by 
providing preventive measures against the possibility of it being sacked or destroyed. On April 
8, 2010, this Agreement (including the Appendix) came into force in Italy by the Law on October 
23, 2009, n. 157, ratifying and implementing the Convention on the Protection of Underwater 
Cultural Heritage.

The Law consists of 12 Articles; it contains a series of measures aimed at the practical 
implementation of the principles of the Convention in order to ensure an effective mechanism 
for the protection and promotion of the cultural riches found in Italian waters.

The “Rules for Activities Directed at Underwater Cultural Heritage” represents the code 
of ethics and is operational for underwater archaeology. The rules contained therein concern, 
in fact, the design of the underwater archaeological intervention, the coding of skills and 
qualifications required for the different stakeholders involved, the management of the funds, as 
well as the documentation of the different phases of the intervention process.

The 36 Rules of the Annex are to be regarded, to all effects, part of a broader legislative 
instrument constituted by the Convention of 2001. For the same reason, all the other countries 
that have ratified the Convention formally adhere to the present Regulation and are striving to 
harmonize its national legislation on the basis of these rules.
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In Italy, the experimentation on the protection and enhancement of underwater heritage 
is relatively recent. In 2001, a research has been launched by the Institute for Conservation and 
Restoration of the Ministry of Culture and Tourism (ISCR); the research project has inspired the 
parties involved to adhere to the principles reaffirmed by the UNESCO Convention of Paris 2001.

The first experimental site was in Torre Astura (Nettuno), where there have been works 
done on the restoration of three tanks of fish pool of a Roman villa.

From 2003 onwards, the experiment has been moved to the archaeological site of the 
sunken bay, and restoration of various portions of the buildings, found on the seabed of the 
marine protected area, have been carried out, in particular: the Villa with the entrance porch - 
the Villa dei Pisoni, a sector of the Herculanea Street, the building with a colonnaded courtyard 
at Portus Julius, a sector of the spa at Punta Epitaph.

The experience led to the study and implementation of a system of homologation, 
called SAMAS (Analytical Cataloguing of Underwater Archaeological Artefacts) and SAMAS Bio, 
realized on a form to be filled underwater, of quick and intuitive compilation, inspired by the 
lexicon and criteria of the Risk Map Heritage (www.cartadelrischio.it). A GIS system, called “Bay 
Submerged”, collects data from all restoration works underwater.

Under the project of Underwater Restoration, the ISCR Institute conducted a study on the 
degradation of stone artefacts and on the characterization of the forms of biological degradation 
on statues and architectural fragments found in the marine environment.

ISCR, with its interventions team for Underwater Archaeology (NIAS), is a partner of 
the European project called SASMAP - Development of Tools and Techniques to Survey, Asses, 
Stabilize, Monitor and Preserve Underwater Archaeological Sites (funded under the Seventh 
Framework Programme). The work of SASMAP began in September 2012 and its purpose is 
to develop new technologies, techniques and best practices to identify, monitor, protect and 
manage the underwater cultural heritage of Europe.

A wealth of human history lies submerged in ancient cities at the bottoms of lakes, seas and 
oceans of the world. Some of these urban centres were sent into the water due to earthquakes, 
tsunamis or other disasters thousands of years ago. Many ruins have just recently been 
rediscovered, by accident or by means of emerging technological innovations.

Pavlopetri, Fig. 5 , is unique as it is the earliest submerged archaeological city to have 
been discovered in the Mediterranean area. It had a layout of streets, courtyards, tombs and 
various buildings that have preserved their millennia-long history to a great degree. After they 
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gave been accurately mapped for the first time in 2009, archaeologists were amazed to discover 
the site covered more than 30,000 square meters. The town was engulfed around 1000 B.C. by 
an earthquake. Since it is protected as an underwater cultural heritage site listed by UNESCO, it 
remains in danger of being damaged by thieves, tourists and boat anchors.

Figure 5. Pavlopetri Peloponnese, Greece

All underwater artefacts are subjected to a high risk of alteration of the constituent 
materials, including, in particular, the wooden elements. The speed of the alteration of the wood 
artefacts, however, decreases with the increasing thickness of the layers of sediment covering 
them.

As is known, in general, the mechanisms of the degradation of wood can be made to fall 
into two broad categories: the processes of demolition attributable to biological causes and 
those more distinctly chemical orphysical.

From the aesthetic point of view, the degraded archaeological wood has a spongy 
appearance, it is compact and dark, which persists until the state of it being saturated by water.

When the wooden material passes to the dry state, however, it is deformed and hurls 
into the surface , which causes it greater degradation and makes it more noticeable. After a 
long stay in the ambient air and in conditions not suitable for the conservation, finally, the free 
ends of a wooden artefact can shed fibres and thin considerably, as a result of the biological 
degradation of lignin (due to microscopic fungi distinctly ligninolitic), which start appearing after 
the extraction of the artefact from the water.  
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Even ceramic artefacts in the presence of water trigger degradation mechanisms much 
more severely than those found underground which are much faster in the presence of water 
saturation, and even more if there is a high salt content, such as occurs, for example, in a seabed 
underwater marine environment.

It is well known that among the parameters that significantly affect the degradation of 
such artefacts, are the cooking temperature and salinity of the site. The greater the degree of 
purification of the mixture and the higher the temperature, the better the state of preservation 
of the artefact. On the contrary, in ceramics little or, worse yet, non uniformly cooked, as well 
as poorly purified and with highly porous surfaces, the degradation can occur even with the re-
swelling of primary clay fraction, which can also lead to the implosion of the mixture.

Because of the ever increasing content of industrial chemical pollutants in soil and water 
(nitrate and phosphate chemical fertilizers, heavy metals, salts of chromium of industrial waste, 
etc.) - always present in archaeological environments – there can occur a number of reactions, 
such as the decohesion of the mass of  the ceramic, which is the cause of serious forms of 
alteration.

CONCLUDING REMARKS

 Because of the changes in geomorphology and routes of rivers and lakes ocurringin recent 
decades both in Italy and many other countries of the world, a part of the modern architectural 
heritage is getting submerged underwater, 

As an example, I cited the case of the Resia lake, in Trentino Alto Adice.

When this artificial lake was created, the waters flooded a small town nearby and all the 
inhabitants had to be evacuated. For the production of hydroelectricity, it was decided to use 
the lakes of Curon Resia and San Valentino alla Muta. The creation of a large dike unified the 
first two previous lakes and submerged the villages of Graun and Reschen, as well as the ancient 
towns of Arlung, Piz, Gorf and Stockerhöfe. The inhabitants of these regions were forced to leave 
their homes and their land. In the summer of 1950, the project was completed, the buildings 
destroyed and submerged in the water. Only the Romanic tower of the church (dating back 
to the 14th century) was saved, because it was under protection. The architectures emerging 
partially from the water, are more exposed to deterioration, due to the fluctuation of the upper 
level of the water that periodically exposes the masonry tissues to the air.
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The Underwater Cultural Heritage in the Mediterranean includes all traces of human 
existence that lie or were lying under water and have a cultural or historical significance. 
Recognizing the urgent need to preserve and protect such heritage, UNESCO elaborated in 2001 
the "Convention on the Protection of Underwater Cultural Heritage." Currently, the submerged 
heritage is under increasing threat. While underwater excavations are carried out with 
professional equipment and high-level professionals, on the other hand, there is the danger of 
treasure hunters. Additionally, the task of retrieving the objects can lead to their destruction due 
to a failure in adequate preservation. Over thousands of years, the waters have separated but 
also connected civilizations thus representing carriers of many human adventures. Important 
routes of travellers, warriors or merchants have found the final resting place on sea beds. The 
aforementioned Convention intends to enable States to protect such heritage.

Author’s Note: All the examples cited in this report can be easily traced in technical 
literature on the Internet.
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ABSTRACT

 The Küçük Ayasofya region, located between Çatladıkapı and Kadırga port, contains many 
archaeological remains, monumental buildings and traditional residential architecture. This dis-
trict developed over the Byzantine architecture was built in accordance with the facilities that 
met all social and civil needs of its Ottoman habitants in terms of madrasah, mosque and bath. 
The continuous enlargement of Istanbul due to rural immigration after 1950’s, and construction 
of new roads as well as economic development after 1980’s caused partial breakdown of histori-
cal residential areas.

The district was included in the UNESCO World Heritage List in 1985 as one of the areas to 
be conserved in Istanbul. Change of the legal conservation status afterwards brought problems 
in maintenance and renovation of the structures owned by low incomed people. As the region 
was declared as urban renewal area according the law in 2007, due to the tourism effect and 
changing of the owners, the preservation of the authenticity and integrity of architectural heri-
tage was disregarded.

In order to understand the problem, comparing the pictures taken in 1975 and 2015, 
physical and social transformation of the district will be discussed. In this context, the buildings 
that could reach today keeping their authentic values will be documented.

Keywords: Küçük Ayasofya District, World Heritage Site, Urban Renewal Areas, Traditional 
Architecture, Tourism Affect

INTRODUCTION

Istanbul, built on two continents; Asia and Europe houses many cultural and natural values 
with 8000 years of history as the historical peninsula, Golden Horn, Galata, Üsküdar, Kadıköy and 
the Bosphorus. The Historical Peninsula of the city bringing together different religions, cultures, 
communities, and the products of their cultural heritage throughout history has been included 
as the World heritage Site in the UNESCO World Heritage List in 1985 in four sections (Figure 1) 
namely the Archaeologic Park, Süleymaniye Conservation Area, Zeyrek Conservation Area and 
Historical Walls Conservation Area [1]. The Küçük Ayasofya Region, located between Çatladıkapı 
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and Kadırga port, is within the boundaries of Archaeologic Park World Heritage Site section. This 
District draws attention with its archaelogical remains, monumental buildings and traditional 
wooden residential architecture.

Figure 1 - The four quarters in 1985 World Heritage List of UNESCO [1]

As the other urban renewal projects in Istanbul were completed with UNESCO’s 
remarkable warnings; Küçük Ayasofya Region was declared as the District Renewal Area in 2007. 
Unfortunately although the district is legally protected, it wasn’t adequately protected within 
the framework of the integrity and traditional character.

Legal functioning, as well as of the excessive pressure from tourism is threatening the rich 
heritage of traditional architecture, it is observed that the situation has changed in the original 
structure of traditional use. And the reduced traditional housing use in the district has left the 
place to tourism related business with no respect to preserve the structures’ authenticity and 
integrity.

In order to understand the physical and social transformation of the district, the photos 
taken in 1975 and the photos taken from the same points in 2015 are compared, and the social 
and legal status that caused the change is searched.
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HISTORICAL DEVELOPMENT OF THE DISTRICT

The excavations during Marmaray Metro tunnel in Küçük Ayasofya district in 2008 have 
shown that the first settlements in Istanbul Historical Peninsula, dates back to 6500 BC. Istanbul 
has been the political, economic and cultural capital of East Mediterranean continuously for 
1600 years till the proclamation of Ankara as the capital of the Republic of Turkey. The city 
houses large number of historical heritage from Roman, Byzantine and Ottoman periods to the 
present. Some of the most important monuments in Historical Peninsula are Hagia Sophia, Hagia 
Irene and Sergius and Bacchus Church (Küçük Ayasofya Mosque), constructed during Justinian’s 
reign. Residential architecture developed in the Byzantine period, made the infrastructure of the 
Ottoman residential texture.

During the Ottoman rule, priority was given to the construction of religious buildings and 
the Muslim quarter in the city was developed around the mosque complex. During 15th century, 
as new mosques were erected, many churches were converted to mosques. In the 16th century 
intensive construction activities continued and have reached most brilliant period of Ottoman 
architecture with the construction of the Süleymaniye Complex. Similarly, many monuments 
were erected as Blue Mosque Complex [1616] and New Mosque in Eminönü [1597-1663] during 
the 17th and 18th century.

The Historical Peninsula faced 160 fire events during 1854-1864 and timber residential 
characteristic was damaged severely. Islahat-I Turuk (fire department) commission, established 
afterwards enlarged Divanyolu and many other roads to mitigate the fire disaster [2]. In 1855, 
Sehremanet, roots of today’s municipal administration, was established for the systematic order 
of the development activities. The Tanzimat Regulations (1839-1871) aiming at modernization 
and westernization of the city have changed the urban context that made the intensive timber 
buildings susceptible to fire. During this period, the places demolished by fire have become a 
test area for the implementation of urban planning policies inspired by Europe. Helmuth Von 
Moltke, commissioned by Mahmut II in 1839, had done urban planning studies focused on 
the development of the areas damaged by the fires [3]. According to his suggestions, building 
regulations so called Ebniye Nizamname was prepared in 1848. During this period, organic street 
arrangements were introduced to society’s culture. The empty spaces left from the fires were 
used as trial fields and stone masonry began to rise in the place of wooden houses. Although 
imperial orders were set and changed the architectural regulations from timber buildings to 
masonry after the fires, strong earthquakes were other factor that affected the district. Later, 
as repeated earthquakes caused great damages, construction of timber buildings was again 
allowed under the law [4]. City’s planning started by Hermann Elgoetz (1933), was followed by 
the works of Henri Prost (1936), Martin Wagner (1938), Piccinato (1960).
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LEGAL PROCESS FOR PRESERVATION OF HERITAGE STRUCTURES

The first law on the protection of cultural heritage is dated 1973 in Turkish Republic. Until 
that date, the last Ottoman Protection Act, Asar-i Atika Regulations of 1906 was into force. 
The Asar-i Atika Regulations were mainly concerned on archaeological sites and monuments, 
not on monumental buildings and urban preservation. Before 1973, the Supreme Council of 
Antiquities and Monuments established in 1951 registered individual structures to protect the 
integrity of the tissue. With the 1973 Antiquities Act, the first legal steps in terms of protection 
of monuments together with the urban fabric were taken. In 1983, Antiquities Act of 1973 was 
repealed and 2863 ‘Law on Protection of Cultural and Natural Heritage’ entered into force. This 
law required protection of urban heritage areas within the ‘conservation plan’. The law issued in 
2004, developed the problem of financial supply for protection of cultural heritage.

In 2005, in order for the sites and buildings that are worn out or about to lose its 
traditional property in the registered areas to be reconstructed and restored persuant to the 
development of the site as housing, trade, culture, tourism and the creation of social vitality 
and taking measures against disaster risk, the Cultural and Natural Heritage protection Board 
declared the legislation Law 5366 on Deteriorated immovable Historical and Cultural Assets’ 
use by Renovation and Revitalization. With this law, several renovation areas including Küçük 
Ayasofya District were declared in Istanbul.

DISRUPTION OF ARCHITECTURAL PATTERN

As the pace of urbanization was increasing after 1960’s Istanbul had experienced 
unplanned development affecting the natural and cultural values of the historical areas. While the 
traditional texture of the cities was disrupted with the newly excavated or widened boulevards, 
multi-floored reinforced concrete constructions were erected which were inconsistent with the 
traditional texture.

Recognizing the increasing pressure that put heritage structures into danger, Historic 
Peninsula of Istanbul was included as the World heritage Site in the UNESCO World Heritage 
List in 1985. The announcement of an area as an area to be conserved stops the application 
of the construction plan in that area. All the confirmed cultural assets and the areas to be 
conserved are accepted as data in all kinds physical planning. Any public or privately owned listed 
property in this area necessitates consent when any physical or functional change is needed. 
Design supervision and construction supervision of restoration activities of public property are 
undertaken by the General Directorate of Foundations (foundation properties) and Ministry of 
Culture and Tourism (other public properties) where the design and construction supervision 
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of restoration activities on private property are undertaken by the municipality in line with the 
principles approved by the regional conservation council concerned. This means that in both 
cases of public and private property restoration activities, especially the design, have to be 
approved by the regional conservation council, the supreme authority taking all major decisions 
and setting the restoration principles for each and every case.

The residential houses, especially the timber houses in the Küçük Ayasofya District of 
Historic Peninsula are privately owned properties. The responsibility of maintenance and repair 
lies with the owner. In order to take consent to make any change, the owner has to finance 
the design of the change and present it to the concerned Regional Conservation Councils. The 
design becomes ready for application after it is found appropriate by the Conservation Council 
and confirmed by the Assembly of the Municipality. After the design is approved, the state may 
sometimes assist the owner with some restoration credit for 10% of the immovable property tax 
is taken for such restoration credits.

    

Figure 2- Houses in poor condition in 1975 (Photos by Rudolf Ryser)

In 1975, Küçük Ayasofya District was a place where lower income socio-economic level 
people lived. Financing the restoration project even for a small change or addition would affects 
their budget. Plus even if they could afford this expense, Regional Conservation Councils had 
many items to discuss that it might take a year for their turn to come. In such circumstances the 
owners of the older structures were faced with several options in determining the future of their 
building. Common approach was to take no action at all which lead to a continued diminishment 
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of the asset if not maintained. Or the owners either left these houses, move to new settlements, 
rent them to the low income and uneducated people who migrated from rural to urban areas 
or they started making changes or additions to meet their needs without getting the necessary 
consent and without any engineering assistance (Figure 2). Though each municipality is expected 
to have a Standing Committee of experts from various areas concerned to look after local 
restoration activities, the number of experts is very few that they cannot reach every corner.

As a result, it was very common to meet many inappropriate interventions as tearing 
down the partition walls and placing them with brick or concrete blocks that jeopardise the 
stability of the structure The houses that were rented were in worst condition for the people 
living in these buildings had not exerted any effort for the proper maintenance and protection. 
These abandoned houses were left to their fate deteriorating due to atmospheric conditions 
and negligence. This way listing these houses had become an obstacle rather than conservation.

Figure 3- Şehsuvar Bey Street Most of the medium income groups working and living in the district 
earlier started to move to new business centers and residential districts changing their life styles. In the 

meantime, the District started to lose employment and population due to deforming provincial structure. 
Thus, housing and trade demand and income ratio decreased.

The district declared as “renewal area”

The vernacular structures of Küçük Ayasofya District was recognized as vulnerable at 
the time of its inscription. After the inurement of the 2005 law on “Deteriorated immovable 
Historical and Cultural Assets’ use by Renovation and Revitalization” Küçük Ayasofya district was 
one of the districts declared as “renewal area” in 2007. This activated the investors on tourism 
and the District started to go through a provincial transformation with the developing tourism 
and trade function pressure. Social and spatial renovation phenomenon has increased. The 
owners who have no relation with the district or even nonresidents of Istanbul have changed 
the functional pattern.

Renewal of this deprived district meant interventions as reconstruction and revitalization. 
The new owners’ perception of an action plan was to demolish the structure because of the 
building is outdated, is not seismically safe or isn’t contemporary. Although recent seismic 
events have shown that many traditional buildings are sustainable and resilient, taking a report 
that the building is not safe seismically was enough to take consent for physical interventions 
and functional changes in registered buildings and conservation sites .from the Regional 
Conservation Councils. Today, the reconstructed traditional buildings are of reinforced concrete 
veneered with timber planks so that they look like timber structures. Most of these buildings 
have tourism related function as hotels, restaurants, offices and shops (Figures 3-5).
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The new buildings, most of which were reconstructed for profit without any heritage 
conservation consideration, have caused a quality loss of the physical space of the district. Success 
may be viewed in terms of improvement in a variety of economic, social and physical conditions 
such as increased business investment and physical redevelopment. The district regained its 
attractiveness for living, working and spending leisure time. But from heritage conservation 
point of view, unfortunately people are not aware that the destruction of the space created by 
the presence of traditional buildings also means the loss of a “sense of place”. The destruction of 
traditional structures also results in the loss of design and construction techniques.

Figure 3- Şehsuvar Bey Street
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Figure 4- Pideci Street

Figure 5- Dönüs Street
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Children of the district

Küçük Ayasofya District, undergoing the tourism pressure, is unable to meet the needs, 
expectations and desires of the child or provide the child with safe environments. Before the 
declaration of the city as “renewal area”, the district was composed of people knowing each 
other and children were playing on the streets and open areas safely under control of the 
residents (Figure 6). Increase of people and vehicle traffic as a result of dense tourism facilities 
made the district dangerous for children. Thus today, the children of the district are deprived of 
such social facilities that their streets are supposed to present. This, in turn, negatively affects 
their social, cultural and mental development.

   

Figure 6- Children playing on the streets in 1975 (Photo: R. Ryser)
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CONCLUSION

Historical Peninsula of Istanbul has been included as the World heritage Site in the UNESCO 
World Heritage List in 1985 in four sections; Archaeologic Park with Hipodrom, Ayasofya, 
Aya İrini, Küçük Ayasofya Mosque and Topkapı Palace; Süleymaniye Conservation Area with 
Süleymaniye Mosque and its environment; Zeyrek Conservation Area with Zeyrek Mosque and 
its environment and Historical Walls Conservation Area.

Unfortunately the value and importance of cultural heritage have been appreciated very 
late and conservation works have been very slow in Turkey. Consequently, experience and 
expertise accumulation in the area of conservation is very limited in all layers of professions..

After the district is declared as “renewal area” in 2007, enormous changes started to take 
place in deprived District. Most of the property changed owners and the new owners demolished 
and reconstructed the traditional assets for profit with no consideration of preservation criteria. 
And the tourists use the district that is decorated as a theatre stage, with very few local people 
and no children. Redevelopment and reactivation of a district for cultural heritage tourism plays 
an important role in provincial economic improvement and society development. Thus, f

rom revitalization point of view of a district, this is considered as success in terms of 
improvement in a variety of economic, social and physical conditions. But from heritage point 
of view, people has to recognize that the permanent loss of traditional buildings results in a 
permanent absence of cultural and historical identity.

The values cannot be protected by law only. The vulnerability to development of Küçük 
Ayasofya district may be overcomed by a proper management plan which is under approval 
process by related authority. It is hoped that this management plan provides a balance between 
residential and tourism functions in order to ensure stability.
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ABSTRACT

Classical architecture is made for kings, the gods and the dead, vernacular is meant for 
ordinary people, for everyday use. Classical and vernacular architecture have more common 
elements than one might think. Not in details, shape or use; their theory is the same. 

Vernacular architecture, with a shorter lifespan appropriate to human lives, is made of 
local, available, cheap materials, worked with simple tools. 

Practice is very simple: classical architecture, made for eternity, more or less still exists, 
though the gods, kings and dead for whom it was intended can rarely be found: they have 
disappeared, decayed or have been stolen – all by nature or human thieves. Even eternity is not 
what it used to be.

Theory depends on a knowledge of the construction, and only constructional inventions 
changed tradition – not necessarily continuously in time. Knowledge cannot be surpassed but 
the shape can. Corbelling in the shape of an arch can be seen in the third millennium BC in a 
longitudinal execution (Deir le Bahari, Egypt), and in three dimensional realization in the second 
(Atreus Treasury, Micaene Greece). The arch was invented in the early first millennium by the 
Etruscans, and the Romans developed it into a real dome (in the middle of the first century AD, 
Pantheon in Rome). The biggest 3D lintel as a plate was built in Ravenna in the sixth century AD 
– but on a construction of corbelling in the shape of arches (Theodoric’s Tomb, Ravenna Italy). 

The problems are not in the history.

Today we have problems in knowing and understanding these constructions, in prolonging 
their lives or even extending them indefinitely, in presenting these monuments of ancient 
cultures to the public.

Tomorrow the problems will relate to their use: not their technical existence but a 
theoretical explanation of their essence – ideas, materials, executions, shapes. The potentials of 
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high technology allow the highest quality of presentation.

HiTech opens new ways of presenting architecture. Museums and open air museums are 
not very suitable for architecture. New technologies (smart phones, computers and tablets) 
enable an individual, comprehensive presentation, the best possible in the original location, for 
both lay visitors and professionals.

Combining science and professionalism can explain all the inevitable and desirable 
questions in both classical and vernacular architecture in the best possible way.

INTRODUCTION

There are no connections in history between classical and vernacular architecture. Plato, 
who wrote a lot about sociological problems (Oliver 1997), mostly in the cities, did not mention 
vernacular settlements in the countryside. Even Vitruvius, in his Ten books about architecture, 
does not explain basic materials: earthen walls, for instance, or corbelled constructions (Vitruvius 
1999). These materials, details and buildings certainly existed thousands of years before these 
important authors. The books were written for the upper class only, which lived in classical 
architecture.

Some executions in public, mostly vernacular architecture, made for the lower classes 
have never been explained authentically. 

Let me mention only two examples. Narrow corridors and transitional, successive rooms 
for masses of workers at the monuments in ancient Egypt were not designed for public comfort 
but for security reasons. The security of the upper class, which was worried about rebellions and 
workers’ risings. Narrow corridors did not allow troops to assemble.

On the other hand, thousands of years later, Haussmann, mayor of Paris, did the same in 
the mid nineteenth century, but in the opposite direction. He destroyed the slums and narrow 
streets, perfect places for unrest, rebellion and partisan violence, and he opened broad avenues. 
It is true that the slums were a hotbed for crime and disease but the real intention was security 
for the upper classes: broad avenues enable control over crowds and provide possibilities of 
organizing troops. This purpose is forgotten today and the idea of broad tree-lined streets is now 
a very modern principle in town planning, even more – it is human.

Architecture is a cultural phenomenon. Egenter says: ‘if architecture is defined in 
anthropological terms and this is made the basic field of architectural anthropology, it means 
that architecture becomes a general human phenomenon, including all cultures’ (Egenter 1992: 
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85).

Architecture is not a simple profession.

Classical architecture is made for kings, gods and the dead, vernacular is meant for 
ordinary people, for everyday use. Classical and vernacular architecture have more common 
elements than one might think. Not in details, shape or use; their theory is the same. 

The first problem appears with eternity, both eternal life and eternal material: in non-
physical and physical terms. Problems with physical materials can best be solved technically; 
eternal life, on the other hand, is matter of intellect. Such eternity is a matter of both the desires 
of some and the needs of other parts of the community. Classical architecture, with its owners, 
and vernacular architecture for the masses, are not on the same level. Users of vernacular 
architecture look up with hope, while users of classical architecture gave barely a thought to the 
needs of the masses.

The aims of the upper class, living in classical architecture, were self-glorification, survival 
and a comfortable life. Glorification was necessary for comfortable living, in which there was a 
division into governing and physical work. The organization of states (or communities) in those 
times was connected to religion, whereby religion helped the upper class to remain on top. 
Priests were not at the top - kings, the gods and the dead were there - but only on the second 
level. They were still much higher than the masses, which had no rights. The masses met the 
needs of the upper classes with physical work: military and security activities, serving, producing 
and transporting food, crafts, building and maintenance.

Classical architecture was the same for both upper levels of the community.

The problems are as follows:

Glorification was expressed by 

size (more or less height), 

exposure in more visible locations – largely for security reasons, 

use of rare materials.

These elements were unachievable for the broad masses, though they wished for and 
admired them.

The physical aspects of glorification can only be found in rare classical objects designed 
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for the masses. Trajan’s Column, the Roman obelisk, is not only high and very exposed but also 
tells the story of important military achievements in history. Because of the long story, it is 
drawn around the column from the base to the top in a spiral. The masses are attracted by 
its height but the story itself is important for the gathering. The story cannot be read quickly, 
and crowds reading the glorified history around the monument over the long term are more 
important than single visitors.

Figure 1: Classical architecture for the masses: Scalinata di Trinita dei monti in Rome. The Spanish 
steps, built by Francesco de Santis in 1725 above Piazza di Spagna have all the specifics of Baroque 

architecture. This classical architecture, dedicated to the upper class, is composed of essential 
parts: horizontality, verticality, materials such as water and stone, access to the public and religious 

significance.

Below is the ‘barcaccia’, the sinking boat, as a horizontal base for the vertical elements: 
stairs, obelisk, the church and bell towers. In practice, the original, religious purposes have almost 
disappeared, and today the monument serves masses of tourists.
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Survival is split into 

physical survival (for the masses)

maintaining a better and more comfortable life (for the favoured class)

While settlements for the lower classes were built by themselves, with no common 
or logical organization, classical architecture is a matter of individual and collective security, 
achieved by active and passive means for visual and physical security (strategic locations, 
self-sufficient complexes with water resources, massive objects with enclosed walls, ditches, 
drawbridges and awe-inspiring shapes (high castles, towers and walls – after the invention of 
gunpowder only for visual effect).

Ordinary life was divided into higher and lower classes, the middle level (in cities) was 
included later. Organized workers’ settlements were built in the industrial revolution, after 
1850 – also with very modern humanistic intentions. This idea was not limited to better working 
conditions in the factories but included also health, with common sanitary facilities (Zupancic 
2011), with gardens etc.

Settlements for the masses were organized until this period for security reasons – for the 
security of upper class only, for controlling the masses and preventing military activity with a 
tight space between buildings. 

Town planning today is directed into the effective, healthy and comfortable life of citizens, 
with all the modern means, helped by high technology in both theory and practice. The old 
principles in reality are connected with new recognitions and possibilities, also economic 
frameworks. 

Differences between classical and vernacular architectures have disappeared, problems 
are solved in harmonizing needs: transport, dwelling, health, education, sport, culture, craft 
and industry. All these elements are harmonized in a co-habitation between nature and man. 
Collective architecture for culture, education, government, health and work has replaced 
‘classical architecture’ and consists of different types to common living settlements, and 
especially individual residences. Shapes are adapted to needs and to possibilities. Differences 
exist but they are logical and useful for all users.

Vernacular architecture, with a shorter lifespan appropriate to human lives, is made of 
local, available, cheap materials, worked with simple tools. 

It was built with no money but with a lot of material and a lot of work – hands and brains 
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together. 

The component ‘time’ was used in a harmonized natural working span. Food had priority: 
work in the fields was adapted to the growth of the crop, stock breeding took place throughout 
the year but transhumance, with its own typical individual and common organization, was tied 
to specific times. 

Egenter understands the origins of vernacular architecture as 1 ‘subhuman’, 2  ‘semantic’, 
3 ‘domestic’, 4 ‘sedentary architecture’ (Egenter 1992: 161). This is phraseology only, the 
theoretical elements of the first attempts of ancient people.

Vernacular architecture is a product of individual needs (personal, familial), later for the 
village with common needs (well, bridge, crossroad, market, civilian activities such as a fire 
brigade, activities in health, sport and culture, shrines, belfries, temples).

Work on building was fitted in between regular work in agriculture and in natural 
possibilities (the best time for woodcutting, possibilities for sliding tree trunks down hillsides, 
transporting by water, waiting for wood to mature).

Order, inherited from predecessors, replaced skill, simplifying constructions and avoiding 
technical mistakes. Buildings were not constructed by unschooled people; they only helped 
periodically hired professionals. Local workers were involved in such works only when they were 
not needed for agriculture or stockbreeding.

Some inventions were introduced by local masters but they were designed and developed 
at times when there was no regular work on the farm. Let me mention only a few of them – 
which were officially invented hundreds of years later by various professionals:

a folding key was invented as a car key some ten years ago, to fit easily in the pocket, but 
it is known from vernacular architecture

a door lock with the use of holes is a recent invention but is familiar as a very successful 
device on granary doors

The thermal principle of insulation has been used in the glass industry since the industrial 
revolution but the same principle works in wooden granaries

warm air rises upwards: this principle is used in vernacular architecture for the construction 
of chimneys and for the ventilation of stone shelters, as well as in a Slovene apiary. A forced 
upward flow of steam was used as a principle in Papin’s pot, and later in the steam engine.
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The self-bearing construction of a car came in 1950 but wooden granaries in Slovenia have 
used the same principle very successfully with wood in building for centuries.

Figure 2: Temperature regulation is achieved in a Slovene granary by air streaming around the object. 
This is the same principle as in a thermos flask. A thermos uses a passive principle, with ‘nothing’ as 
thermo-insulation (a vacuum), a granary works through the active role of an air stream, which flows 
upwards and keeps the air as nearly the same temperature as possible. Different methods achieve a 

successful result but the idea is the same.

Classical architecture and vernacular cannot be equated, either theoretically or practically.

Questions exist because of the differences: the number of users of classical architecture 
was incomparably smaller than the masses that used vernacular objects, and their needs and 
wishes were different. The upper class needed the masses, and the masses needed the upper 
class for the organization of life, security and progress. The upper class despised the masses, and 
the masses in turn hated the upper class. 

Technically, the differences were too big to ignore.

These two forms of architecture were different at the time of their creation and are 
different today. While classical architecture is made of durable, stable materials, vernacular 
architecture is the product of local possibilities, available materials and simple skills, using very 
basic tools, made at home.

The upper class believed that they were in a superior position both theoretically and 
practically. In practice, it was true: castles, palaces, temples and towers are higher and they were 
built in exposed locations. Verticality is a typical feature of this architecture.
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On the other hand, vernacular architecture, as a product and for the use of the broad 
masses, is spread wider throughout the country, and its specific is horizontality.

A typical example is agora, as a triangle with a single top and a wide base. The triangle is 
composed of vertical and horizontal elements, whereby the essential point of the vertical is the 
top, and the wide masses are installed below. There can be found the pivot point of the triangle, 
in terms of the number of people.

This is a theoretical model but it is the same in practice: literally. Agora is not only the 
system, until modern times it represented a classical town.

Figure 3: Agora is a theoretical principle of organization of society. In practice it is an active triangle: on 
top a few participants, more numerous participants in the middle and the masses on the bottom. At the 

top can be seen the tower, castle or palace for the king or god. 
This is the principle of a modern town, with villages around. The most important is the vertical line, 

where the most important individuals can be found.  
Villages on the lower level are far from this central line.

It can be seen in practice: a castle is visibly different from an ordinary house, as is a palace, 
temple or common granary. 

It is the same with infrastructure: sewage water at the top was more or less clear, below 
it was no longer so. 

A Roman house, as an introverted composition, was directed toward the centre (where 
the rainwater was collected for sanitary purposes), with its back to the outside, where sewage 
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flowed in channels beside the roads. This is the same system as the triangle, but without 
verticality. A clear centre with dirty surroundings is the only possibility on plains, where Roman 
cities were built. A Roman city has no-one on top, but a lot of them, individually dispersed 
throughout the settlement.

Common problems were solved in public places: for all citizens in the forum, later in the 
basilica, which was originally the forum, later a justice hall, and finally a temple. As well as the 
arch, this idea was taken over from the culture of the Nuraghi, where the ‘sala dei reunioni’ (the 
community hall) was a circular room, in which all the participants were eye to eye, all equal.

In medieval times, the same idea was realized in the ‘village lime tree’. This seems to be a 
very clever, honest idea. However: stones were placed in the circle around the tree. Theoretically 
it is equality, practically it is not. The participants sat in sight of each to other, but the furthest 
seats were hidden behind the tree trunk. This is only virtual equality, because enemies could not 
see each other. This idea is known from the Baroque era, with many spatial elements such as 
corners, deviations, contrasts.

Theory and practice cannot be the same all the time.

 
Figure 4: Nuraghe culture from the second and the first millennium BC: salla dei reunioni, and medieval 

‘democracy’: the village lime-tree. 

The main problem, theoretically solved with the circle, is destroyed with practical 
execution. The theoretical problem is successfully solved; all are the same, all equal, sitting in a 
circle. The problem is in practice: all the participants in nuraghe face each other; it is the same in 
‘post-Baroque’ village democracy, but a confrontation of opposite poles is obstructed. The main 
antagonists are hidden behind the tree trunk and real democracy is not possible.
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Practice is very simple: classical architecture, made for eternity, more or less still exists, but 
the gods, kings and dead for whom it was intended can rarely be found: they have disappeared, 
decayed or have been stolen – all by nature or human thieves. Even eternity is not what it used 
to be.

Times change, people too. 

Progress in culture, forms of living, sanitary circumstances and needs, materials, wishes 
and relations in the community changed and also gave rise to possibilities in architecture. Modern 
architecture is closer to the people, with more space, organized for several activities. There are 
more and more common objects, for culture, sports, education, economy and commerce. Traffic 
facilities and high technologies open new styles of life, with an important growth in information 
and knowledge.

Old architecture has become merely remnants, but important monuments, witnesses of 
former times. All old architecture is important if it has survived. All the wrong solutions, useless 
objects, bad constructions, have collapsed over time. 

Some, especially high value, good architecture must be preserved: in practice and in our 
mind.

Many practical, theoretical and scientific elements are needed for this purpose. The first 
is discovery, whereby we must find ideas, realizations or remains of former architecture. This is 
not so easy, especially for vernacular architecture, because there is no ‘original state’. Vernacular 
objects were built, changed, rebuilt, added to and enlarged.

The main problem is finding it: people may know about it, but objects can be forgotten, or 
people are ashamed of them because of their modest construction, use of simple basic materials, 
or old fashioned use – really old fashioned or only in their minds.

Inventarization is collecting data about the architecture, with basic data such as location, 
ownership, state, use, historical facts, typicalities etc.

Documentation is provided by technical drawings with all specifics. Good drawings can 
be ae basis for presenting this architecture to the public. This is important professional work, 
performed by architects.

These elements are part of understanding, which is important for evaluation of all the 
kinds of architecture (Juvanec/Benko 2015: 9).
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Figure 5: Technical documentation is very important. It contains a groundplan, cross sections and 
elevations with all the necessary data (lengths, heights and comments). A complex object can be shown 

in structural drawings, as acsonometry or perspective. Analyses represent laboratory scientific work 
and help in understanding the main idea, construction and details of the objects (documentation: Borut 

Juvanec, Ljubljana University and Institute of Vernacular Architecture 1987, 2003, 2010).

After these activities, it is possible to think about preservation, which can be just 
conservation of existing details, or replacement of missing details or aged materials. The most 
important thing is restoring it to its primary function – in realty or for presentation only.

Revival of some objects is possible with their real function or, with help of new technologies, 
in presentation. This can be done with sketches, photos, video, models, or virtually by means of 
some of the new, now widely available technologies, such as smart phones, GPS devices, tablets, 
computers, internet etc.

It is important to mention that an object can be shown in the original or as a copy when 
the original must be preserved in a special climate, protected against external influences such 
as  natural aging, the physical effects of the atmosphere, humidity, heat or cold, the impact of 
animals and people etc. This is especially important for remains found in water or in underground 
caves.

Theory depends on knowledge of the construction, and only constructional inventions 
changed tradition – not necessarily continuously over time. Knowledge cannot be surpassed but 
the shape can. Here are essential differences between classical and vernacular architecture: in 
innovations, time and execution.
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Classical architecture was built with solider materials than vernacular, with decoration 
incorporated into the compositions. Vernacular architecture does not even recognise decoration. 
This seems to be a contradiction: vernacular architecture is decorated, but without decoration. 
Egenter explains this as developing the shapes (Egenter 1992: 116) found in nature itself. These 
are logical and functional details in vernacular architecture – the same details in classical 
architecture are decoration, with no practical use. Especially in the Baroque and Rococo, 
elements made of plaster loaded the constructions and had no practical or bearing function.

The same problem appears with the location: classical architecture normally sits in 
important, highly visible and exposed places, for show and increasing its importance: on top 
of a hill or at the entrance to a valley. Vernacular architecture is withdrawn, away from fields 
and usable fertile areas, on the edges of plains. Some exposed objects can be found, such as 
granaries, drying huts or kilns. A kiln uses fire, so it must be located far from the dwelling house; 
a granary, too, must be placed far from the house (if fire comes to the house, at least the food is 
saved, and if the granary catches fire, the house remains useable). The best place for a kozolec/
hayrack is in a windy location, as it is for a drying hut. Their locations are exposed but for practical 
reasons, as well as for visibility – it ensures constant control from the dwelling house. A belfry, 
too, stands in a very visible place, because of its importance to the local community and to allow 
its sound to carry (Benko/Juvanec 2015: 9).

Theoretical growth starts with a simple stone, a menhir, but a single stone is not yet 
architecture. Lines of menhirs, or circles and rectangles, have essential meaning: they indicate 
directions, the length of the day, specific dates etc. 

Taula is the second construction, whereby the vertical stone carries a horizontal element, 
like a capital in classical compositions, with stone plates or beams, which cover the space of 
public architecture and individual (underground) homes. 

Covering two vertical elements with a lintel is the second principle. A row of such elements 
is needed for a useful space, composing a corridor. Use of a lintel is definitely a two dimensional 
composition, but appears as a plate in three dimensions. 

A plate needs enormous, heavy elements. Dolmens, with a plate for roofing, are 
compositions with limited use, because of the small areas. 

Corbelling is the next principle, with overlapped horizontal courses of stones. Longitudinal 
objects in corbelling exist, but three dimensional compositions as false domes are more efficient. 
A false cupola has a bearing construction and an outer frame for counterweight and for draining 
water from the roof, while the third element is the filling.
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An arch is a more pretentious composition using cut stones. The most important are the 
keystone and the two side holders: all these stones are bigger (for visual effect) and heavier (for 
technical reasons) than the others and are decorated.

A dome is an arch in three dimensions and, because of its size, always has a circular 
groundplan.

These compositions are built without any cement or mortar, all further compositions use 
binding materials. Classical Roman constructions in ‘drystone walling’ were bound with poured 
lead in a dovetail system, other and later buildings had walls with lime mortar.

There is no temporal succession of constructional principles. The oldest construction in 
corbelling with a false dome can be found in El-Sabatain (Steimer 2000) from the sixth millennium 
BC but corbelling in the shape of an arch can be seen from the third millennium BC in a longitudinal 
execution (Deir el Bahari, Egypt) and in three dimensional realization again in the second (Atreus 
Treasury, Mycenae Greece). The arch was invented in the early first millennium by the Etruscans, 
and the Romans developed it into a real dome (in the middle of the first century AD, Pantheon in 
Rome) but the biggest 3D lintel as a plate was built in Ravenna in the sixth century AD – though 
in a corbelling construction in the shape of arches (Theoderic’s Tomb, Ravenna IT). 

Figure 6: The mausoleum of Theoderic was built by Emperor Theoderic the Great in 520 AD as his future 
tomb, in which he was buried. It was changed into a Christian oratory in the Byzantine era.
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It is a two-storey construction, a base and the tomb itself. The upper construction is covered by 
a single piece of stone, with a diameter of ten metres and weight of 300 tons. The material is 
Istrian stone, which was transported over the Adriatic Sea.

The roof cover consists of a three dimensional lintel: a plate. Plates, as covering material, 
disappeared in prehistory.

The base is composed of two barrel vaults, crossing in the centre. It only seems to be 
a vault, in reality it is a corbelled construction with horizontal courses, cut inside. Only the 
keystone and the immediate neighbouring pieces are elements of an arch. 

Typical arches can be found at entrances, but the typical wedged construction is improved 
with small interior corbels between the stones.

The oldest principle – a plate as a 3D lintel – was used for the final and most visible 
composition. The base is made in corbelling but in the form of an arch. The arches around the 
complex are technically improved. The oldest principle, forgotten for two thousand years, was 
used for the main tomb. Corbelling, not in use for a thousand years in classical architecture, 
was only visually improved into an arch. The arches outside the base were improved by unusual 
wedges. The whole object can be understood at the time of its appearance as an illogical and old 
fashioned, out-of-date construction.

The oldest corbelling (and this is very important: in space, in 3D, as a false dome) can be 
found in tombs in Yemen and in Saudi Arabia, perfectly preserved for eight thousand years (El-
Sabatain, from the 6th millennium BC, Steimer 2000). 

Another realization is also interesting: the Hal Saflieni hypogeum in Malta is an underground 
temple carved in soft stone. Archaeologists date it to the 3rd millennium BC, but the roots must 
be older than some discovered temples that show real corbelling, in Mnajdra and Hagar Him, 
although their origin is in the second millennium BC – so they are younger than the hypogeum 
itself. The origins are somewhere, but the locations are not known.

The problems are not in history.

We have problems today in recognising and understanding these constructions, and in 
prolonging their lives through presentation of these monuments of ancient cultures to the public. 

The problems tomorrow will be in their use: not their technical existence but a theoretical 
explanation of their essence – ideas, materials, executions, shapes. The technical possibilities of 
high technology allow the highest quality of presentation.
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We have to recognise and understand the differences between lay and professional 
people. The issues are the same but their realization is not so easy to solve. Scientific elaboration 
is professional work, with the aid of all the scientific apparatus: proofs, citations and written 
sources. Scientific language is not so easily followed –all data must be explained on the level of 
users.

Both young and older lay people need real and comprehensive explanations. The 
theoretical results of scientific work can be presented by graphic material, by steps, showing the 
function. Special results can be achieved with animation, in the form of a comic strip – whereby 
the idea can be presented with familiar figures. There are also problems of false indoctrination, 
but the ethics of professionalism must exclude this.

Combining science and professionalism can explain in the best possible way all the 
essential and desirable questions in both classical and vernacular architecture.

In theory, there is only one architecture. In practice, classical architecture is not only bigger, 
higher and with a longer lifespan: it covers distinct and totally different problems of society than 
the smaller, modest, cheaper and achievable, strictly effective architecture for ‘ordinary’ people.

Where are the problems of these two, actually different types of architecture today? 

All architecture was in use in history: both classical and vernacular. It is characterised by 
use.

Today, architecture exists as more or less preserved heritage, in whole or only in part. 
Groundplans, visible as the foundation, can be understood both rightly or wrongly.

Some objects only exist today in documents (ancient Troy, for instance), in traces or in 
ruins; very rarely are examples in technically good condition. 

The main problem is keeping the architecture in our mind and in practice. 

In preserved objects, both the technical building and the use are problematic. Even today 
we do not understand the technology of building the Egyptian pyramids or the transport of 
the huge stones used in Stonehenge (Chippindale 2004), from many hundreds of kilometres 
from the location. Today we see the classical monuments of Greece or Rome and we think we 
understand their use. Explanations can be found in documents for some things, but even these 
are only circumstantial proof – interpretations. The interpretations of neither contemporary 
witnesses nor today’s professionals can be real.
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Interpretation is individual and the result of personal knowledge, the time, circumstances, 
ethics and is certainly authorial work. 

Both types of architecture can be found in good or not so good condition. A difference 
between classical and vernacular architecture is their condition: buildings made of durable 
materials are definitely in better condition. These are not just classical objects. Some realizations 
can be found in perfect condition, such as stone tombs from the 6th (El Sabatain, Steimer 2000) 
and 4th millennium BC (Sinai, Juvanec 2005). The problem is thus in understanding: are the 
tombs of ancient nations individual, vernacular - or common, classical architecture, made by 
professionals (or at least supervised by professional masters)?.

The problems of historical architecture are in understanding and technical presentation. 
Discovery, scientific elaboration, knowledge and understanding, even presentation, are a matter 
for science and scientists. 

This is theory. Practice is another story.

Figure 7: Nawamis are tombs in Sinai, Egypt, from the 4th millennium BC, are composed in seven units 
around a mountain.

The technical construction is perfectly preserved, because of the hard material, stone. More 
important for millennia has been fear of ghosts and death. Arabs believe spirits live there – and 
they do not touch them, nor have they done so in the past. The climate has also had an important 
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role in retaining the original state.

Technical activities the realm of other professionals. Their work consists of maintaining, 
restoring, and reconstruction.

All this can be done with the original materials and original tools but, by using our brains, 
we can achieve excellent results in presenting details, as well as entire complexes. Carlo Scarpa 
did a really good job in Verona with the reconstruction of some details (positions of some 
statues, their bearing constructions, inserting backgrounds with contrasting colours etc.) and in 
the arrangement of the architecture, serving as ideal museum.

Using new materials and technologies is not a sin, although we must be very careful in 
their use.

The problems of tomorrow are more complex. There are several possibilities.

Original life: The first and far the most preferable is prolongation of the life of architecture 
in the original state. It is the best but involves a lot of problems. Life today is changed, our needs 
are different and the possibilities are not the same. This is the most important problem: too 
many options are not useful in all cases.

A balance between today’s needs and yesterday’s possibilities must be achieved. 

 A museum has wonderful potential for presentation but it cannot explain and show 
everything. Museums can be of different types but architecture cannot be presented either in 
its original state or in the original place, surroundings and environment.

Architecture is not a building, nor is it a plan or an object. Architecture is a living object 
with working people in its original environment, in authentic relation to other objects, users, 
passers-by, even observers, all in a living active role. 

Architecture in a museum can be a real and original witness of former times, but only in 
details. A museum is certainly not the best way of presentation for architecture.

An open air museum is better but has the same problems as classical museum; there are 
a number of limitations.



59

3rd International 
Conference 

“The Importance 
of Place”

Sarajevo, BiH

Figure 8: Kozolec/hayrack open air museum, Slovenia. Pictures a/ the object in its original setting; b/ 
kozolec in an open air museum, close to other objects and in new direction; c/ devastated area of its 

origin. Three problems and three disasters. What do the ICOMOS charters tell us?

The first is a devastated original setting. It is necessarily wounded; it loses its authenticity 
and all cultural value. It is the same with all the neighbouring objects that remain in the devastated 
location. This problem cannot be solved; the cultural landscape is seriously wounded, destroyed.

The second problem of an open air museum is the location of objects. The organization of 
the museum must be logical and practical, and the location of all objects must be as accessible 
as possible. Originality in location cannot be respected: neither geographical orientation nor 
entrances and approaches.

The third, the main problem, is authenticity. Objects themselves, their locations, together 
with infrastructure (original and of the museum itself) form new ambients. It can be original in 
terms of a single object or complex of a homestead, but the characteristics of the whole are 
destroyed.
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Figure 9: Virtual museum with the aid of HiTech: a smart phone can guide, inform and amuse. The 
Project zhh Zvonik, haranglab, holzglockenturm at the crossroads of Hungary, Austria and Slovenia – a 

map and smart phone displays, with basic textual information, logistic data and graphic material.
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A new ambient is definitely authorial work. It can be good, attractive, practical, but it 
is not original, not authentic. It is new, different and non-original. This means it is a lie. And if 
a museum is a cultural complex, its contents cannot be a lie, because this would lead visitors 
astray.

High technology opens new potentials. Not just HiTech but traffic facilities and better 
information create new possibilities, even for remote locations and less well-known objects. 

Museum in the Sun – the Belfries of Three Countries (HU, AT, SI), a possible suggestion

These belfries are vernacular architecture, a product of the time of the Reformation. 
As architecture, they are mostly wooden, vertical constructions, supporting bells. The system 
consists of single-column objects, belfries with two, three or four bearing columns. The vertical 
columns are supported by cross-beams. These elements are protected from the weather by 
a roof. Belfries normally have gable roofs, and the body can be open, or closed with wooden 
planks. 

Wooden belfries are common in the Carpathian basin (also known as ‘greater Hungary), in 
Slovakia, Ukraine, Romania, Austria and in Slovenia. In Hungary, there are bigger, expensive and 
pretentious compositions mostly in its eastern and northern parts but vernacular objects can be 
found in the area in which Austria, Slovenia and Hungary meet.

A virtual museum shows all the objects in their original locations, and needs only good 
organization.

Three countries (Croatia has only the remains of wooden belfries) organize three local 
tourist information points (HU in Lenti, SI in Murska Sobota, AT in Radkersburg/Radgona) with 
published and digital information needed for public and individual transport.

The informative material available at the information offices contains information for: 

• all the objects, 

• individual visits to particular objects

• one day visit

• several days visit

• all important data of technical support, as well as hotel and restaurant facilities.
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In terms of good organization and successful achievement of the aims, the virtual museum 
must contain the following elements:

The system:

Info centers in Hungary (Lenti), Slovenia (Murska Sobota) and Austria (Radkersburg/
Radgona) for individual help and guidance, sale of published materials, renting transport (bicycle, 
motorcycle, car, van), leasing GPS devices, transmitting radio signals and providing applications 
for smart phones.

Graphic material on site:

Information boards (not disruptive of the presentation), with historical facts and 
explanation of technical details, transmitting radio signal for guidance devices.

Publications:

Scientific books, tourist guides, leaflets with basic data and addresses (links, numbers), 
booklets for the wider public, books providing more detailed information: technical, scientific, 
graphic (photos, technical drawings, sketches, details, artistic).

Users:

The system can be used for education (with workshops for children, school pupils 
and students), professionals (historians, architects, ethnologists, anthropologists and 
others),spreading knowledge in the field of consideration of the importance of the local 
countryside.

Transmitters:

Smart phones, GPS devices, computers: radio, Bluetooth connections in place. All elements 
have to fulfill the needs of logistics, tourist guidance and personal assistance with transport, 
infrastructure and  location.

Infrastructure:

Technical support is needed on the roads, tourist facilities - hotels, restaurants, kiosks, 
local guidance and other activities (historical, religious, gastronomic, zoological, botanic, rural 
economy, hunting, shopping, sports and short-term child care). This means a choice of good 
traffic facilities, elements for orientation, parking facilities and possibilities for other needs 
during the trip.
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Practical elements of this system are as follows:

1 Knowledge and understanding of the history and culture for several types of visitors, 
especially important for different nations in the same place.

2 Authentic and active, living guidance of local people.

3 New employment and developing the rural economy.

4 Links between minorities (Hungarian in Slovenia, Slovene in Hungary and in Austria).

5 Political and cultural connections within governmental and civilian frameworks, on the 
basis of the economy.

These cultural and ecological activities of the project have positive benefit and are useful 
for all: for visitors, for culture, for local authorities and for local people, in the fields of knowledge, 
culture, self-confidence, employment. It is certainly important for the local economies and the 
rural parts of all three countries, even providing positive political links. The final idea of the 
project ‘virtual museum’, highlighting and learning from the history of previous centuries, is to 
confirm the statement: there is no politics that can separate the culture.

This system has no limits, in terms of either contents or geography. It can connect regions, 
states and continents, accommodated to the user, his wishes, needs, stage of knowledge and 
technical and economic circumstances.

Both classical and vernacular architecture existed yesterday, exist today and will exist 
tomorrow (with our help). We need to show classical architecture to the public, with minor 
interventions. Serious problems appear with the vernacular part of architecture. 

Yesterday it was in use, it is rarely in the original state because life changes over time 
and with circumstances. Vernacular architecture is often added to, enlarged, changed, following 
needs, circumstances and progress.

We must reveal this part of our culture, too; we must preserve it for future generations, 
to the best of our ability. It needs to be maintained, after restoration and revitalization, with all 
the advantages of today’s materials and technologies. 

The elements of classical architecture can be displayed in both galleries and museums, 
vernacular architecture, closely connected with nature and its environment, needs other means. 

A virtual museum, with all the objects in their original setting, seems for now the best 
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solution.

The architecture, with all the associated objects in the natural cultural environment, 
lives and is displayed by linking professional and lay publics, in as near as possible the original 
working state. All the infrastructure needed for its organization opens new activities and jobs, 
with positive economic effects. 

All our efforts are needed for this purpose.

The final statement seems to be a commercial, but it is true: the culture has never been 
economic, a virtual museum is. 
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ABSTRAKT 

After the conducted research in field, authors have concluded that majority of architectur-
al buildings have one thing in common. Each one of them hides a record of time, a specific school 
of architecture and a signature of its creators in their walls. During the creation process [creating 
the architectural openings, experience and events], architects have noticed one unavoidable 
element. It is neither stone nor concrete, steel nor glass, but the Daylight. Without it, buildings 
could exist but not architecture. The daylight, which breathes life into a physical frame, makes it 
more human. The modern practice [in the century of knowledge] uses daylight as important ele-
ment while forming architectural openings. The aim of this paper is to highlight daylight as the 
oldest and the most wanted element in process of architecture design. The properly use of day-
light, [penetrates into architectural openings in a controlled manner], provide additional value 
and importance to the place, while improving health, comfortable and life conditions. 

Keywords: Architectural openings, daylight, visual comfort, human and healthy life, and 
perception

DAYLIGHT, YESTERDAY-TODAY-TOMORROW

When I saw the light from the oculus of the Pantheon in Rome, I knew I wanted to be an 
architect.

 Tadao Ando

Throughout the history of architecture, along with climate influences and conditions 
related to location and water, daylight has been a decisive factor in conceiving space (Stanković 
2012:173). Many years before comprehending the process of construction, the value of the 
sunlight had been recognised by the prehistoric people. It entered through the natural opening 
of their shelter, which had a decisive impact on them to start moving into caves with their 
entrance turned towards south or east. By establishing contact with sunny space, they realised 



68

3rd International 
Conference 
“The Importance 
of Place”
Sarajevo, BiH

that daylight made a stay in such space more comfortable. Therefore, the sunlight has always 
been a stimulus for gaining knowledge on the energy of life. It is a biological and physiological 
component of human life which enables perception of space and form, fosters the development 
of architecture and keeps initiating new ideas. Light is also a fundamental element which (de)
materialises surface, creates colours, manipulates users’ vision and inflames imagination. 
Through centuries, builders have skilfully manipulated light variables, making architecture 
substantial and clever.

Comprehension of mysticism and sacred effects (applications) of light in the architecture of 
the ancient history were recorded throughout the territory from Egypt to Yemen. Development 
of knowledge in the fields of mathematics and astronomy enabled creation of illusion and 
control of light within Roman and Greek temples. At the same time, new constructive systems 
enabled innovations in terms of illumination of interior spaces. The medieval floating domes 
of Hagia Sophia or the Church of Holy Wisdom, supernaturally coloured by the light of high 
windows of thin Gothic cathedrals, represent a result of searching for magical, mystical and 
sacred effects. The creators used these effects to bring the supernatural into the interior spaces 
of the temple. The renaissance age opened more humane views of light. The baroque painter 
Carravagio transferred to us the atmosphere of the interior space, still divine and mystical, but in 
the centre of that space he placed the human. By emphasising the nature of everyday characters 
and events, he recognised the importance of task lighting (Guttuso 2003: 108).

Can the period of modern architecture be called a new chapter in the use of daylight? 
Why is daylight still a material for building the supernatural? The evolution borne by modern 
architecture reflects in the results of social and political revolutions, i.e. in technological and 
technical possibilities and development of new materials. Light is one of them. This revolutionary 
period provided answers to numerous questions, initiating associated changes in architecture. 
Faced with new needs, builders successfully responded to new questions, relying on new, 
artificial lighting. With the appearance of modern, electrical sources of illumination, particularly 
after the industrial revolution (as of the second half of XIX century), the need for introducing 
natural illumination in interior spaces almost completely faded. The new electrical sources and 
society needs had an impact on different reasoning in terms of spatial organisation, fostering 
innovations in materialisation and constructive systems. They believed that it was a simpler, 
more effective and more efficient solution to lighting new achievements. In that regard, Derek 
Phillips confirms the following: The higher the lighting level requirement is, the less significant the 
role of natural light is… (Stanković, Antunović, Umićević 2012: 1493-1501). Frank Lloyd Wright 
was one of the architects who did not give preference to artificial lighting, creating good quality 
architecture of natural light. He was aware of this existential human need. He defined daily 
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changes of natural light as a psychological effect which causes a feeling of freedom and unlimited 
space in the human (Đokić 2007: 1-351). This architect’s awareness of timeless architecture, 
good for the human, which resists to the challenges of its era, represents a motive for gaining 
new knowledge and research in this paper.

Boris Podrecca compared light with other materials and left it in God’s hands: You can 
handle light just like you handle brick or stone. The only difference is that stone costs money, and 
light is given to you free of charge by God. It simply falls into your hands. Light is the sole thing in 
architecture that we still perceive like Neanderthal people. Faeces, transport, door handles, keys, 
locking…we have invented everything, but unfortunately, in terms of light, we are a hundred and 
fifty or maybe even a thousand years behind. We think in categories of design. We do not think 
about light from a deeper perspective. (Podrecca 2006). 

 

Figure 1: The Temple of Ramesses III. The space and spatial boundaries made under the influence of light 
and light effects.

Figure 2: Hagia Sophia in Tsargrad. Spatial boundaries defined by means of lighting.

Figure 3: Chapel in Ronchamp. Gradation of space by combining zenithal and ordinary lighting.
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ARCHITECTURAL OPENINGS AND DAYLIGHT

I think that daylight and shadow are architectural materials. Without those materials I cannot 
imagine space itself. Space is a point of meeting of the body, light and shadow. I like using 

small elements, small parts which always create shadow. Shadow gives a feeling of harmony 
between space and the human. The human body remembers that feeling. Shadow gives a 

feeling of safety. That is very important. 

Kengo Kuma

In the conclusion of the book Form and space in architecture, Jürgen Jadicke wrote: 
Architecture today has become a matter of ‘insiders’, in spite of multiple challenges of 
participation. …critical debate with the past represents a substantial corrective of our modern 
perception of architecture (Jürgen 2009: 194,195). Representing the view that the fundamental 
objective of today’s architecture is to create a healthy, stimulating and comfortable living space 
for the modern human, the authors of this work are aware that in architectural creation it is 
difficult, sometimes even impossible, to define: satisfaction, pleasure, dynamics, motion, dignity, 
calmness, harmony, mystery etc. They are all supported and stimulated by daylight, which 
either creates an impression of a spatial boundary or erases them (Stanković 2012:173). While 
forming atmosphere and defining aesthetic expression, daylight gives space a special character. 
Architectural structure reflects in light effects, through a play between light and shadow. That 
kind of play may define space as successfully as its physical boundary. People react positively 
to changes in the play between light and shadow. The human brain experiences sensuous 
knowledge - perception, as a result of integral experience of environment. The sense of sight 
and lighting limit the understanding and experience of what has been seen, through the quality 
of light comfort. Light has a significant effect on most human senses, which transfer information 
in terms of light. Architectural works may be sensed and noticed only when they are illuminated.

According to Per Arnold Andersen, one of the ways to define daylight in this manner is 
legal regulation: Most people do not realise that they do not get enough daylight on a daily basis, 
and that it may have serious consequences for their general health condition… One of the ways 
to raise awareness is by promoting daylight by means of campaigns and, of course, by stipulating 
the minimum exposure to daylight through building regulations (Andersen 2011).

The importance of natural light was recognised by some countries, which legally defined 
the Right to Light. The Statute of the City of Dubrovnik from 1272 set out the rule which 
permanently regulated the character of streets. It stipulated the rule which preserved the right 
of each citizen to the view and the sky: …one half of the sky belongs to the houses on one side 
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of the street, while the other half belongs to the other side… (Stanković, Antunović, Umićević 
2014: 1493-1501). This rule was applied in all Mediterranean cities. We often forget that Tuscan 
cities, which we admire even today, had detailed building regulations (13th and 14th century), 
which referred not only to the use of materials, but also to the form of windows. There were 
commissions for taking care of beauty - officiali of formata della citta - which were responsible 
for implementation of those rules. Do we obey those rules today? What about the Rule 45 from 
1959, if we know that implementation of this rule when designing new facilities in the city centre 
implies losses of up to 70% of the total insolation at the annual level? (Krasić, Pejić, Mitković 
2013).

Nowadays, architects are faced with great dilemmas. A fast way of life and low prices are 
not an excuse for merciless erasure of building rules which had been a foundation of education 
for centuries. Architectural works lack the known and the familiar, as well as the element of 
the new, a special mark - an architectural expression which is clear and easily comprehensible 
to a layman. The sensibility of creating architects of that time fulfilled wishes and dreams of 
investors; they were full of human emotions and rules of behaviour in space, not forgetting 
the experiences of the past at a single moment. In science we measure everything, from the 
infinite to a nanosecond, and everything between. On the other hand, art is based on almost 
infinite ideas with as many interpretations. Light in architecture implies both sides - it helps the 
human to understand both cosmos and emotions, and, again, everything between. Lighting in 
architecture represents a combination of engineering and personal impression - experience, i.e. 
science and art. From the engineering point of view, it is possible to determine the appropriate 
level of lighting for efficient realisation of certain tasks. However, it is also extremely important 
to understand individual reactions of users and to numerically express their values. It is not 
possible to foresee the behaviour and reactions of individuals, but it is possible to take into 
consideration the behaviour of the majority and to define the average around. One of the most 
important challenges in architecture nowadays is to quantify and codify the conditions for 
comfortable life and work of the human, which is particularly pronounced in the field of lighting 
design and conceiving architectural openings.

LIGHT COMFORT AND ARCHITECTURAL OPENINGS 

What you design and what you build are not feelings and the soul. What you design is a 
building which leaves space, a gap as a shelter for feelings. In order to fill the gap -  actually it is 

more than just filling it - you have to create environment capable of receiving feelings. 

Peter Zumthor
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The modern human spends most of the time indoors. Numerous researches prove that 
the daily dose of exposure of the human to light is not sufficient to preserve healthy life. It 
is directly related to the quality and position of architectural openings. Reaching the required 
lighting in space, with all the aforementioned changeable light conditions, implies the purpose of 
space and its living and working areas, as well as the type of work performed in it. The manner 
and quantity of entrance of natural light into space are planned in that regard. Nowadays, 
numerous researches of light comfort are oriented towards living and working areas. They test 
efficiency of certain lighting systems and the effects that they have on the human, as well as 
their performance in their living and working space. In that manner, new causal connections 
are discovered in the relation human-light-space (Stanković, Maksimović, Stanković 2014). The 
way of introducing daylight into space has to be evaluated in a detailed and reasoned manner, 
through the impact of light and other ecological, structural, but also biological factors. The ability 
of sight with the normal eye depends on the lighting quality. Through the eye, light provides 
information to the vision centre in the brain, but it also affects the regulation organs of the 
vegetative nervous system, which manage the overall exchange of substances in the human 
organism and its physical functions. (Đokić 2007: 1–351). Not only does good quality lighting 
facilitate vision and good identification, but it also increases the willingness to reside and work, 
creating a pleasant feeling in space, stimulating the ability to focus and preventing premature 
tiredness. Mark Dudek claims that presence of daylight in education buildings has a significant 
role in the learning process, and that significant performance results may be achieved depending 
on the lighting level and the implemented system. A study conducted among 21,000 students in 
three American states concluded that the students staying in classrooms with the highest level of 
daylight solved mathematics tests up to twenty times faster, and that they were faster at reading 
by 26%. It was also concluded that the students staying in classrooms with fanlights were faster 
at comprehending the teaching contents by 20% (Stanković, Cupač, Čvoro, Novaković 2015). 
The significant benefits achieved by improved lighting are scientifically proved, and this form of 
rationalisation should be used whenever possible (Đokić 2007: 1–351). There are some positive 
developments in the territory of BiH, such as the construction of the new building of the AGGF 
in Banja Luka (Stanković, Umićević 2014).

One of few modern integral design architects which indeed may be called light builders is 
the Spanish architect Alberto Campo Baeza. His awarded projects are primarily based on humane 
principles. He always devotes particular attention to environment and memory - communication 
and relationship between the human and space by means of the language of changeable nature 
of daylight. By analysing several examples of his light architecture, Peter Hyatt concludes that 
all spatial units designed by Baeza have composition and geometry characteristic of light and 
perception of light. He considers Baeza one of the masters of light (Hyatt 2007). By means of 
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colour and skilful use of materials, the architect enables perception of space in its extreme 
abstractness. By using translucent glass walls which reflect light in all its manifestations, he 
creates mystical atmosphere of imagination. The weight of space is controlled by light, thereby 
giving it a new dimension. By researching rare examples of light architecture, we wonder if 
it is not the objective of all builders to enable every human a daily dose of good quality sun, 
necessary for their health, in their living, working and resting space?

CONCLUSION 

Daylight is pretty changeable. So embrace that changeability! Take advantage of it, but do not 
build spatial units which always ensure ‘perfectly’ uniform light conditions.

Lisa Heschong 

This review paper emphasises the need for introducing integrated design, with continuous 
study of daylight as inexhaustible potential, the oldest and the most desirable modern material. 
The objective is to sharpen the awareness and sensibility of architects to the life of the modern 
human, as well as to urgently strengthen the relationship between the nature and architectural 
works. An imperative is to make scientific knowledge and experience of daylight accessible to the 
wider public and to include it as an unavoidable component of spatial and architectural comfort. 
This paper builds new bridges by researching and testing daylight as an equally important 
building material. With due respect to a holistic approach to creation, the authors are of an 
opinion that there is a need for urgent but reasonable introduction of new building rules in which 
daylight would be one of the fundamental components in the process of planning and design. 
This text points out to the scientific and expert public that pleasant experiences and events 
in architectural works may be additionally stimulated through more reasonable modelling and 
controlled use of daylight. The proposed solutions and visions have to be previously simulated 
and tested by means of appropriate models.
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DI ALEXANDER PETRITZ

CEO at ISD Institute for Structured Development 
Austria

Alexander Petritz, (born 1965 in Rijeka/Croatia), is a regional developer and urban planner, 
specialized in the South-East-European region. He was the Austrian Government Coordinator for 
Reconstruction and Development for the former Yugoslav area (1991- 2001) – with mission-focus 
fi rst on Bosnia and Herzegovina, later on Serbia, Montenegro and Kosovo. In 2001 he founded 
the ISD institute for structured development and since 2001 he works for various development 
projects and companies in Vienna and in South East Europe. Various publications in the fi elds of 
regional development, urban planning, real estate development.
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BUILDING EURO-REGIONS IN SOUTH EAST EUROPE
FROM RECONSTRUCTION TO CO-OPERATION

Alexander Petritz
Institute for Structured Development, Austria

alexander@petritz.net

ILLYRICUM is the ancient name for the (Former Yugoslavian States with Albania). Within 
Europe, since history began, this were the crossroads between East and West, North and 
South, between the Mediterranean and Central Europe, later between Catholic and Orthodox 
Christianity, as well as the bridge to the Islamic World...

 This European macro-region, from Slovenia and Croatia in the north, all to Albania and 
Macedonia in the south has a total area of around 284.557 square kilometers, and presently 
(2007) a total population of around 27,0 million inhabitants, which within Europe by area could 
be comparable to Great Britain (242.910 sq km) or Italy (301.336 sq km), and by the number of 
inhabitants to Romania (22,3 mio) or even to e.g. Australia (19,7 mio) or Canada (31,4 mio).

 In 2007 the average GDP per capita in this region was around EUR 10.000 (within the EU 
comparable to Greece or Portugal), with a total purchasing power parity of the whole region of 
around EUR 270 billions (within the EU comparable e.g. to Poland, Belgium or The Netherlands).

 These facts show the geostrategic and macroeconomic importance of the Illyric 
macroregion not only for Europe, but also much wider. For the EU it should be of central 
importance to integrate this region as soon as possible in all of its political, cultural and economic 
structures. Before the this makroregion was one of Europes most perspectives economic growing 
zones. The integration of Slovenia 2004 is a exellent example with the best economical figures of 
all of the 12 . Croatia also has exellent figures and will join the EU around 2009, but also the other 
countries of the Illyric Euroregion should follow within the next three to five years! 

 If the Yugoslavian Wars (1991-1999) could have been avoided, if a way of peaceful 
seperation could have been found (like e.g. in Czechoslovakia), now the whole region would 
already be one of the central and most important regions within the EU.
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 THE YUGOSLAVIAN WARS 1991-1999

 The war could not be avoided. 1991-1995 Croatia, 1992-1995 Bosnia and Herzegowina, 
1998-1999 Kosovo and Macedonia. With the inbetween it lasted almost ten years. Around 
250.000 killed persons. More than one million refugees. A massive . And also the cannot be easily 
counted on. Demolished (Traffic, Roads, Energy, Telecommunication, Communal Utilities, etc.). 
Destroyed - problems, etc. All in all the war throwed back the whole region for one generation!

 RECONSTRUCTION AND DEVELOPMENT

 The EU has a strategic interest for political, social, and economical stability of the wider 
european region and its surrounding, especially in the geostrategically within the center of 
Europe located states (that are not yet part of the EU), i.e. the South-East European Makroregion. 

 Within that strategic interest there are three Political Targets:

• Political Stability: Human Rights, Pluralistic Democratic Systems,
• Economical Stability: Market Orientated Economy, Cooperation, Ecology, 
• Social Stability: Employment, Health-Care, Education, Social Security, Solidarity;

Sectors, e.g.:

• Humanitarian Aid (during the war),
• Democracy and Human Rights,
• Public Administration,
• Education (Schools, Universities, etc),
• Social Sector (Health Sector in general, Hospitals, etc),
• Labour and Employment,
• Technical Infrastructure (Traffic, Roads, Energy (Powerplants and Distribution of Energy, 

Gas-Pipelines, etc), Communal Utilities (water, sewage, solid waste, ecology), Telecommunication, 
etc.),

• Social Infrastructure (Hospitals, Schools, etc),
• Housing (reconstruction of destroyed housing),
• Reintegration (Refugees, Ethnic Minorities, etc.),
• Demining!,
• Cultural Infrastructure,
• Small and Media Enterprizes,
• Industry,
• Cooperation and Networks with European Industry and Economy,
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• Tourism, Agriculture, and Ecology,
• Privatisation,
• Other,

 Conditions:

• Political Conditionality (Compliance with Human Rights, Minority Rights, Gender, etc),
• With Wide Effectiveness,
• Multiplication Effect,
• Sustainable (Lasting Effect),
• Institutional Capacity Building,
• Know-How-Transfer,
• Technology-Transfer,

 Instruments:

• Donations,
• Contibutions,
• Special Credit Lines,
• PPP (Public Private Partnerships),
• Combinations of above mentioned,

 BUILDING EUROREGIONS

To be able to integrate the Illyric Macroregion (i.e. the , or the ) into the EU, it is previously 
necesarry to re-integrate the countries of this makroregion in itselfs, and to establish a tight and 
close network of cooperation and communication within the makroregion.

 A) Traffic:

1.Roads / Highways:

• Highway Central: Maribor/Ljubljana-Zagreb-Beograd-Nis-Sofija-Istanbul, and Nis-
Skopje-Thessaloniki,

• Highway Adriatic Coast: Trieste/Ljubljana-Rijeka-Split-Ploce-PopovoPolje-Dubrovnik-
Niksic/Cetinje-Podgorica-Shkodra-Tirana-Greece,

• Highways Nr.5.a-5.d Central Europe-Adriatic: Vienna-Maribor-Ljubljana-Trieste, 
Budapest-Zagreb-Rijeka, Budapest-Banjaluka-Split, Budapest-Osijek-Brod-Sarajevo-Mostar-
Ploce, Budapest-NoviSad-Beograd-Bar, Nis-Tirana-Durres, Skopje-Tirana-Durres,

• Dinarian Highway: Ljubljana-Karlovac-Bihac-Sarajevo-Prishtina-Skopje;
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2.Railroads: similar routes like main highways,

3.River-Roads: 

• Danube River from Germany all the way to the Black Sea, (Harbours each bigger town, 
Osijek, Vukovar, NoviSad, Belgrade, etc),

• Save river fom Belgrade to Zagreb (Harbours Belgrade, Brcko, Brod, Gradiska, Sisak, 
Zagreb),

• Connecting Channels,

4.Costal Ports (main): Trieste, Koper, Pula, Rijeka, Zadar, Split, Ploce, Dubrovnik, Bar, 
Durres,

5.Airports: each bigger town, target: establishing local airlines-network, connecting all 
bigger towns in the region with each other;

6.Multifunctional Terminals: connecting Road-Train-Waterways-Airports-Seaports (always 
minimum 3 or more elements, specialyzed for containers),

7.Other,

 B) Energy:

Network of close cooperation within the field of energy (Hydro-Power, Thermal Energy, 
Wind-Power, Solar Energy, other alternatives);

 C) free Market of Labour, Services and Goods: similar regulations like in the EU,

 D) close cooperation in Agricunture and Environment (e..g. cross border Natural Parks, 
and Nature Reservations),

 E) close cooperation in Culture (cooperations theater, movies, concerts, exhibitions, etc.), 
Education (cooperation in curricula, university programs, reciprocity, etc), Health-System, Social 
System, etc.

 F) building CROSS BORDER EURO-REGIONS, close cooperations in all above mentioned 
fields, the euro-regions established NOT according to political borders, but to logical geographical 
connections and continuities.

 The Euro-Regions are !, i.e., there are no borders from one Euro-Region to the other. The 
Regions are variing in size and population number. There are thematic regions, like , (various), , , 
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, etc..., all of them overlaping each other!,

 The State Borders will not be borders any more, but Zones of Cooperation, close 
cooperation in all fields of activities, like eg. Culture, Economy, Trade, Traffic, Energy, Environment, 
Agriculture, Social and Health Systems, etc.

 At both sides of the borders should be established a 20km - zone of Bi-Lingual cooperation, 
i.e. in one state till 20km from the border on each town-sign the name of the town (and of all 
important traffic-signs) is also written in the language of the neighboring country. This could also 
be a good example for the EU, within the EU the could be also 30km (or even 50km?) on each 
seide of the border..

Religious Cooperation and Holidays: in South East Europe there are 4 main religions, in the 
western part Catholic Christianity, in the eastern parts Orthodox Christianity, in the central parts 
Islam (mainly in Bosnia, the Sandzak, Kosovo, Albania, western macedonia, and central Bulgaria), 
Judaism (mainly Sephards, but since the Austro-hungarian Monarchy also Ashkenazy, spread all 
over the Region). To give the maximum respect to all main religions in the Region, the proposal 
is to have a common and coordinated holiday-regulation. Presently each of the countries has 
between 15 and 18 holidays per year (depending on religion, national holidays, etc). the proposal 
would be to reduce the days to the most important days for each religion or culture: 1.new year, 
2.orthodox new year, 3.muslim new year, 4.jewish new year, 5.catholi c easter, 6.orthodox easter, 
7.jewisch pessah, 8.first of may, 9.ninth of may europes day, 10.muslim bajram, 11.muslim hadji 
bajram, 12.jewish chanuka, 13.catholic christmas, 14.orthodox christmas, (and additional to this 
14 common holidays, maybe 2 -4 regionally autonomous extra- holidays). This proposal could be 
also for the EU a good solution?

 ECONOMICAL GROWTH

 The present foreign direct investments are thematicly concentrated within the following 
fields:

• Traffic Infrastructure (construction and reconstruction of highways, other road 
infrastructure, airports, railways, river-connections, seaports, riverports, etc),

• Energy (construction and reconstruction of thermic power-plants, hydropower-plants, 
alternative energy sources like e.g. solar energy, wind power, etc.),

• Touristic Infrastructure, mainly at the Adriadic Coast (Hotels, Marinas, other touristic 
infrastructure), but also in major towns,

• Banks, Insurances, Telecommunication, other Services,
• Retail Infrastructure (Shopping Centers, International Chains, Shopping Malls, etc),
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• Office Infrastructure, mainly in the larger cities, as Belgrade, Zagreb, Ljubljana, Sarajevo, 
Skopje,

• Urban Infrastructure with PPP (e.g. underground garages),
• Housing and Appartements, mainly in mayor towns for domestic population, and at 

Adriatic Coast mainly for foreigners (Austria, Germany, Italy, UK, Russia),
• Industry, (producing for western-european companies),
• Agriculture, (privatisation of big agro-combinates),
• Media (e.g.. RTL, MTV, etc),
• Other...

 Geographically the investments are concentrated:

• Major towns like Belgrade, Zagreb, Ljubljana, Sarajevo, Skopje, etc.,
• The Adriatic Coast (mainly Istria, Quarnero, Dubrovnik, Dalmatinian Islands, Montenegro),
• More in the north (Slovenia, Croatia, Vojvodina),

 Obstacles / Problems:

• Remainings of the wars 1991-1999,
• Complexe political structures (e.g. in Bosnia-Herzegovina  on 4 million inhabitants 6 

political levels (e.g. Sarajevo: 1.Mjesna Zajednica (Local Community), 2.Opcina (Community/
District), 3..Grad (City/Town), 4.Kanton (Canton), 5.Entity (3 entities: Federation BiH, Republic of 
Srpska, and District of Brcko), 6.State Bosnia-Herzegovina), and the state and each of the entities 
has 3 presidents (rotating chairmanship in terms), a Bosniak, a Croat, and a Serb...),

• Too much birocracy, (in general: in the north more simmilar to the EU, in the south less),

FUTURE PERSPECTIVES

 The Illyric Macroregion is again one of Europes most perspectives economic growing 
zones. Besides being Europes in many senses (economical, cultural, religious, etc), it is also 
Europes most important geographical connection towards Turkey and the Middle East.

 Belgrade, located within the geographical center of South East Europe (Illyricum together 
with Romania & Bulgaria), located at the mouth of the Save River (and three smaller local rivers) 
into the Danube River, and thus connected by river to the Black Sea and the Mediterranean. 
Belgrade, a local Metropolis of around 2,5 million inhabitants, crossroad of the main European 
highways and railroads, the main towards Istanbul, Turkey and the Middle East, will be the New 
Central City of South East Europe, and one of Europes most booming Towns of the comming 
decades.
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 From the touristic point of wiew the Dalmatinian Coast with its ancient towns and its ten 
thousands of pituresque islands is one of the most beautiful coasts in the world, and also the 
virginal beauty of the Albanian Coast is still waiting to be discovered. 

 The Dinaric-Alpes were already 1984 the host of the Olympic Winter Games, and the 
candidature for the Olimpic Winter Games 2018 is already being prepared. This Olympic Winter 
Games will be together organized by all of the countries of the Illyric Macroregion. The central 
manifestation would again be in Sarajevo (which was already 1984 host of the Olimpic Games), 
and the different competitions would take place all over the region, on special selected locations 
in Bosnia-Herzegowina, Montenegro, Serbia, Croatia, Albania, Macedonia, etc. This will also give 
a push to the touristic development of the whole Dinaric-Alpes-massive, extending over more 
than 1.000 kilometres, spreading from Croatia, over Bosnia, Montenegro and Serbia, all over to 
Albania, Macedonia and Bulgaria. Like the Dinaric Alpes are doing it since thousands of years, 
even working on this target will re-connect the Illyric M acroregion in all fields of cooperation.
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SARAJEVO, A NETWORK OF WATERS AND STREETS 

Alexander Petritz
Institute for Structured Development, Austria

alexander@petritz.net

Sarajevo is a city of water - not only because she has abundant natural water resources, 
but also because of her traditional way of life. Houses were built beside the water, children grew 
up with the sound of water in their ears, fountains flowed into every courtyard and into the 
public place; water was and remains both a physical and a spiritual need. 

The urban layout of Sarajevo is based on its clearly structured water network. Its 
geomorphologic position in the narrow valley gave rise to a natural fish-bone structure - a 
spine and irregularly spaced ribs - as the east-west axis of the river Miljacka is repeatedly fed 
by streams and brooks along its course. The most important of these little tributaries are the 
Lapisnica, Moscanica, Sedrenicki potok, Bistricki potok, Mandrin potok, Kosevski potok, and the 
Susica potok. 

The network of roads, streets and lanes is based on the natural structure imposed by 
Sarajevo’s waters - urban Sarajevo is dominated by an east-west axis with relatively regularly 
distributed secondary north-south transversals. Even the historical dimension of the city’s 
development is subordinate to this natural axial structure. 

One of the elements that has shaped the city is the Miljacka river valley, along which the 
city of Sarajevo developed over the past 500 years. The road extending along the valley has in 
fact defined the urban matrix of the city for 3,000 years. 

The valley is some 9 km long, with its plain extending to an average width of 1,000 m (500 
m in Bascarsija, and 2,000 m at the exit to Sarajevsko polje). This valley also gave the name to 
Sarajevo, “Sarajevo” / “Saraj o Vasi” means “the valley in front of the Castle”. 

The General Urban plan of 1968 defines the valley as a so-called green transversal or 
green penetration into the city. By following the natural elements of the site, this General Urban 
plan is one of the most successful of plans, with the genius of simplicity: one of the rare positive 
examples of modern urbanism in the Europe of that time. Following the natural morphology, the 
organisation of the city becomes clear and simple: 
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Two longitudinal roads following the river valley, linked by transversals in the valleys of the 
tributary streams flowing into the Miljacka-River. The combination of natural and created space 
forms the genius loci of Sarajevo. This provides great opportunities for the city to emphasise its 
unique character and image.  With such a concept, the various city units could each develop a 
recognisable and characteristic configuration. 

During the centuries this network of waters, rivers and brooks has been slowly obliterated 
by urbanisation, and has now almost totally disappeared. The river Miljacka, with its tendency 
to flash floods from the mountains, which formerly determined the pulse of the city, has been 
tamed by a concrete corset and is being degraded by exploitation, building without permission, 
and pollution of all kinds. In the 1970s there was even a plan to canalise the river Miljacka and to 
transform the river bed into a road with underground parking. 

Its tributary brooks have disappeared into concrete storm drains and sewage channels.  
Bistricki potok, formerly an open water course, now flows into the Miljacka at the north-eastern 
corner of Atmejdan as a run-off of rain from the streets.  Moscanica now largely flows through 
the water mains. The source of the river Bosna, a generous, bubbling spring of crystal-clear 
water in fine natural surroundings, is barely holding its own against the irresponsibility of visitors 
and the encroachment of illegal construction. 

to recall what made it the city of Sarajevo: 

. Sarajevo’s mahalas (residential quarters) were built on the mountain slopes where they 
enjoy sun and light, abundant water, greenery and fine views, 

. Brooks and streams flow through each mahala, and feed watercourses and fountains in 
the courtyards and gardens, 

. Water flowing through the city also provides energy for watermills and grinding stones, 
as well as enriching the public areas in the Carsija with the sound and freshness of water, 

. The water supply system of Sarajevo was constructed 400 years ago. 

. In Sarajevo-Butmir there was one of the most famous European neolithical “cities”, a 
neolithical “city”, built on pilotis into the lake!, 

. The Thermes of Ilidza, with its 9 diferent kinds of water consistences, were famous since 
Roman times as “Aquae Sanae”. 

Mountain Sections and Valleys around Sarajevo 
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The altitudinal topography of the city is as striking as its watery spine.  From its level plains 
at some 500 m above sea level, through hilly slopes to the mountain heights, a chain with an 
altitude of more than 2,000 m, the city is crowned with the green harmonies of its meadows, its 
deciduous and evergreen trees. 

The sunny north side of the river was the most favoured for both residential and business 
quarters in the past. The centre of trade and handicrafts, Bascarsija (Old City) is close to the river, 
and was constantly faced with the danger of sudden floods from the mountains; its buildings still 
bring to mind the temporary nature of a quarter that has been frequently damaged or destroyed 
and as persistently rebuilt. 

Opposite Bascarsija, the south bank of Miljacka, which is also the north slope of mount 
Trebevic, is colder and damper, with less sun, and at the beginning of the 20th century it was still 
very little built up. Instead, along the river there were open markets, playing fields such as the 
Atmejdan or hippodrome, pastures, flood zones etc. 

The valley is bounded on the south by the rugged Trebevic slopes, with all their diversity 
of outline, reaching right into the urban areas of the city.  To the north the hills are separated 
by the valleys of the Kosevo and Susica brooks, the eastern slopes belonging to Sedrenik and 
Grdonj, and the western to the Hum and Zuc. These hills are lower in altitude, and their slopes 
less steep, than those of Trebevic. 

Another, less marked valley, also to the north, was formed by Buca potok, between the 
Hum and Zuc hills. In this part of the city there has been extensive building without planning 
permission;  fortunately, however, these have been chiefly small houses, bringing a kind of “wild 
romantic” to the geomorphology of the city. 

The two valleys of Kosevo-Susica and Buca potok form the main transverse routes out of 
the city towards the north. 

The Old Town has been shaped by history as well. The area from Bascarsija to Marijin Dvor 
is the historic core of the city - Bascarsija to the east, dating from the Turkish period, and Marijin 
Dvor to the west, dating from the Austro-Hungarian period. 

The valley area from Marijin Dvor to Buca potok was largely built up in the period from 
1948 to 1965, in modern style, while the Kosevo-Susica valley is more recent, chiefly built up 
after 1968. The city here extends from the narrow Miljacka valley to the broad plains of Sarajevo 
polje, and to the source of the river Bosna. 
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The mountains are here more distant from the urban areas. Mojmilo, an outreach of the 
Trebevic slopes towards Sarajevo polje, merges into the plain, as do the Zuc slopes from the 
north. The largest socialist residential area, Alipasino polje, built mainly after the 1970s, runs 
longitudinally from the VI transversal (Otoka-Buca potok) towards Stup. 

The Dobrinja area, following the valley of Dobrinja brook, of which the course has 
unfortunately been “regulated” so that its bed is now concreted within the residential area. The 
road leading to Dobrinja is a south transversal on the longitudinal axis of Sarajevo, which also 
forms the main north-south road axis in Sarajevo polje. 

Ilidza comprises the residential area of Ilidza and Banja Ilidza alongside the river Zeljeznica, 
and part of the longitudinal extension of Sarajevo from Stup crosses Banja Ilidza. This area has 
few residential quarters (Butmir, Sokolovic kolonija, Luzani, Ilidza centre, Banja and Hrasnica, 
and Vojkovica), mainly aligned along the river Zeljeznica as the natural feature uniting the area. 

The rivers Zeljeznica, Dobrinja, Zujevina, and Miljacka are tributaries of the Bosna and 
Tilava, which they join in Zeljeznica in this area. There are many valleys in this area. Banja Ilidza, 
known as early as Roman times, reached its peak in the Austro-Hungarian period. 

In the light of this, there is a proposal to form recreation areas, providing for both daily 
and weekend needs. Parks with particular natural water and other features, such as Betanija, 
Ilidza resort, and Sastavci park, will increase the quality of life in Sarajevo. 

The Sarajevo Waters shaped the specific Civilisation of Sarajevo 

Sarajevo lies between two different civilisations, the orient and the occident; between 
two waters, the Black Sea and the Adriatic; and between two climates, the Mediterranean and 
the alpine and central european. 

Like in Waters, Sarajevo is also unusually rich in its urban forms. Different cultures followed 
each other or coexisted one with another, and each of them developed its own characteristic 
style of organising its spatial needs and materialising its ideas and aspirations. 

These different forms did not obliterate each other; rather, each continued to develop in 
its own characteristic manner, emphasising the characteristics of each preceding period.  And 
this topography has lent to the way of life of Sarajevans another dualism, to add to the numerous 
dualism’s that already exist in this region: an individual perception of the passage of time.  In 
the city centre, full of people, cars and stress, time seems to pass as rapidly, even frenetically as 
it does in every metropolis in the world. But just five minutes from the centre, in one of those 
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courtyards where a fountain plays, time passes at the same leisurely pace as it did five hundred 
years ago.  In this world of the courtyard, everything except the fragrance of the flowers, the 
murmur of the water and the leisurely conversation seems far away and unimportant. 
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PROF.DR. EDIN JAHIĆ

Head of Depatment of Architecture 
International University of Sarajevo 

FENS, Architecture Program 
Bosnia and Herzegovina

Edin Jahić is a professor of architecture at the International university of Sarajevo since 
2010. He holds building technology and design based courses to graduates and post-graduates. 
He gained his master in 2003 and doctorate degree in 2006 at the Faculty of Architecture in 
Sarajevo. After he had gained experience in construction of buildings, construction project 
supervision, urban planning and studio based design, he also taught Building construction at 
Civil Engineering department of the University of Tuzla, from 1998 to 2010. He designed several 
residential and public buildings in Tuzla region. His specific field of research interest lies in history 
and theory of Islamic architecture, sustainable design and urban planning. He has published 
many journal and conference papers, and one university textbook.
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THE CONTEMPORARY MOSQUE IN THE MODERN URBAN ENVIRONMENT

Edin Jahić 
International University of Sarajevo

ejahic@ius.edu.ba
ABSTRACT

By examining the history of mosque architecture one will notice that shapes, forms, and 
other aspects of the design have changed over the time as a response to socioeconomic and 
political conditions, scientific achievements and functional requirements. None of specific archi-
tectural forms and monuments of the past can ever be frozen in time as the ultimate solutions. 
For this reason, the contemporaneity of a mosque in its historical development is a reasonable 
phenomenon.

Unlike the past, the understanding today’s mosque architecture is heterogeneous and re-
quires mindful attention. Some contemporary architects see the mosque in terms of traditional 
forms with widely recognizable symbols, while others view it as a fully modern form cleaned 
from the shackles of the past. And between these two extremes are those who try to find new 
ground in the form of an Islamic prayer space, giving the mosque more subtle elements of conti-
nuity shaped within a contemporary architectural vocabulary. The mosque design in the modern 
urban milieu requires utmost care aimed to express Muslim cultural identity. The architect’s 
creativity should have positive aim in contemporary design solutions, without rejecting values of 
the neither heritage nor advantages and innovations of the contemporary world.

Keywords: the mosque, contemporaneity in the mosque architecture, contemporary de-
sign approach
 

INTRODUCTION

“No other building is so charged with symbolism, so hemmed in by  
established architectural convention, and so likely to be scrutinized  

in the minutest detail by friend and critic alike.” 

The contemporary mosque represents a specific expression of Muslim societies emerging 
from the mid twentieth century to the present. Its architectural expression derives from social, 
cultural and physical environmental phenomena. Unlike other contemporary building types, the 
essence and nature of a mosque contains a spiritual tradition with a distinct symbolic message.
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While the monumental type mosque of the past is an expression of the elite, the form of the 
present-day mosque reflects different social categories and layers from individual benefactors 
to state institutions. Its function has also significantly changed from that of the historical 
mosque in relation to the specific ambiance of place and time. Conceptually the contemporary 
mosque in general can reflect a broad range of design aspects. In the narrower sense, however, 
contemporaneity is embraced in expression, form, functionality, structure and materials.

Contemporary mosque architecture, therefore, can be understood by asking the following 
questions:

• What is the origin of the mosque?

• What concepts underlie its contemporaneity? 

• What the design approaches make it contemporary?

BACKGROUND: THE MEANING AND THE ORIGIN OF THE MOSQUE

A key role in the foundation and development of Islamic architecture belongs to the 
mosque. From the pure religious point of view, the foundation, construction and maintenance 
of the mosque has an elevated position of amongst the praised deeds in Islam. In the past, 
it has been one of the most dominant expressions of the Muslim society and state. This is 
especially so in the early period from the 7th to 10th century when the mosque became a principal 
edifice with its architectural achievement reaching a respectable level of development. Islamic 
architecture, as was the case with all great architecture, will unavoidably reflect the extant 
developed forms of pre-Islamic civilizations. By developing on the vast territory within a common 
spiritual framework, and allowing other regional traditions to inweave their own filaments, the 
Islamic architecture has adopted at the same time strongly expressed features of both unity 
and diversity. These attributes are recognizable throughout the entire millennium of mosque 
architecture development from the end of the 7th to the 18th century. 

By searching the origin of the mosque, one should bear in mind that its presence in Islam 
has a binary expression: archetypal, which is founded in the Qur’ān and therefore of divine 
origin, and earthly, whose archetype was achieved, shaped and embodied in the Prophet’s 
Mosque in Medina in 622. Hence the Prophet’s establishment of the first primordial mosque 
implies a dual dimension: spiritual and material. Spiritual – because the Prophet dedicated its 
space by his own presence and prayer to all future mosque spaces, and material – where the 
Prophet was involved in its creation and materialization. This laid the both the foundations of 
mosque architecture and Islamic architecture more generally. 
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Today research into the physical dimension of the mosque is cast with a dualistic time 
frame – historical and contemporary. An historical approach observes and analyses the mosque 
in its pure architectural sense from the end of the 7th century. This allows a timely perfected and 
definite sense about what constitutes the typology, forms, structures, styles and expressions 
of the mosque. However, the research within contemporary mosque architecture is opened 
and continuous process and task, which unavoidably implies its compound essence: archetypal 
meaning and primordial origin.        

The mosque is a unique historical type of Islamic building that has retained its role in 
modern Muslim environments. Although its function in the past was different from present-
day needs and conditions, its symbolic significance in Islamic society is equally important 
today. Before examining the modern mosque, it is very important to understand specific 
qualities in the origin and development of mosque architecture during the “classical” 
past, and compare these to the contemporary mosque. This requires the examination of 
complex social, economic and material conditions. “Whereas in the past Islamic architecture 
was clearly the product of manual aesthetics, based on subtle interaction of devoted 
builders and craftsmen and regulated by tradition, today it has become the product of 
machine aesthetics, based on a universal system of clients, architects and contractors.” 

 Mosque architecture of the past developed progressively and slowly creating a rich visual 
language. It embraces an abundance of individual elements, forms and concepts, systematically 
organized into a coherent whole within the universal Islamic concept of space forming.

THE CONTEMPORANEITY IN THE MOSQUE ARCHITECTURE

As indicted above, the first mosques were drafted according to the primordial model from 
Medina. Changes to mosque design began to appear as a result of regional conditions and local 
tradition with the essential concept of the inner courtyard and pillared prayer space spreading 
throughout the whole Islamic state, namely Iraq, Syria and North Africa. The developed form 
of this type is known as the Arabic or hypostyle mosque. After the 11th century in Persia and 
Central Asia, the early hypostile model evolved into a cruciform form with iwans and a dome in 
frontal position of the prayer space. And finally, a third type with central dome was developed 
in Anatolia. After a several centuries, the hypostyle mosque slowly evolved through multidomed 
solutions to a highly developed form with a huge central dome in the 16th century. If we closely 
consider multiple examples of this developmental trend, there is continuity in terms of the 
concepts and ideas inherent in mosque design.     
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Figure 1 – Great mosque at Isfahan (Masjid-i Juma): Original plan of the congregational mosque founded 
in Abassid tradition possibly in 9th century (left) has been transformed progressively during 10th and 11th 
century. Later plan (right) is transformed by new forms from regional tradition. A large domed chamber 

in front of the mihrab was introduced in columnar prayer hall. In addition, four iwans were added at four 
sides of the courtyard. (Source of illustration: H. Stierlin, Islamic Art and Architecture: From Isfahan to 

the Taj Mahal, Thames&Hudson, 2002) 

In addition, the unity of development is also visible in the permanent modernization of a 
mosque from its early beginnings. During the renovation and extension of the Prophet’s mosque 
in Medina, the third Caliph Osman ordered the use more durable materials. Finally, the mosque 
has been modernized not only in a structural sense, but also in terms of form and expression. 
In fact every structural and aesthetic change to this monument led to its modernized form. 

 There are many examples in the past to show this tendency, such as the Great mosque at Isfahan when 
Great Seljuks launched an extensive intervention. The mosque lost its original form and look, changing 
from a hypostyle to new form with four iwans and big square domed chamber in front of the mihrab. 

 (Fig. 1) This is a valuable example of regional tradition influencing contemporary design. 
Another example shows a similar approach to the design when a strong earthquake destroyed 
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the first imperial mosque in Istanbul. The mosque was reconstructed in a contemporary design 
where a new spatial concept incorporating a more secure supporting system was introduced. 

 Hence, the phenomenon of the contemporaneity in mosque architecture implies rational and 
practical meaning.

 

Figure 2 – The contemporary Islamic art: A modern kufic calligraphy representing „Bismillah“ (author: 
Bahram Hamidi; www.arabiccalligraphy.com)

However, one could raise questions about the meaning of an attribute ‘contemporary’ 
in mosque architecture and the meaning of the word “contemporary” in general? According to 
common vocabularies its first meaning denotes anything that is “live, existing, […] appearing at 
the same time, etc.” In the first sense ‘contemporary’ can refer to any attribute regardless of 
qualitative judgments. The second meaning suggests something “modern in style and design”. 
Hence the word “contemporary” is often used as an equivalent of “modern”, which is the case 
in architectural discourses. An example of the use of the word ‘contemporary’ from a dictionary 
is “Churchill was a contemporary of Stalin.” If used in this sense then the word “modern” would 
be meaningless. The concept of contemporaneity is often considered as something relating 
to time with connotations about values and confirmation that something is valuable. This 
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definition raises questions about what is valuable and how it is confirmed as such? Confirmed 
in the sense of contemporaneity in architecture could be taken to mean an architectural piece 
of work has to relate to universal principles rather than the consumable trends and incident 
criteria of aesthetics. An architectural creation which relates to time then must be part of 
the oscillations and legitimacy of the everyday life and the environment, or as Fathy said: “...
be related harmoniously to the rhythm of the universe; and it must be consonant with man’s 
current stage of change.”1 It follows that a contemporary architectural creation should be time 
immemorial, as is the case with all great architecture, within the specifics of space and society. 
Time immemorial can also mean everlasting in a sense of harmony with the universe and the 
established order on Earth. Architecture that is not in tune with universal rules of harmony and 
order cannot carry the attribute of contemporaneity. 

The contemporary age of industrialization together with new technologies and materials 
has brought with it architectural practice that has delivered significant innovations and public 
facilities but also many problems and issues. While the past brought with it inevitable change, 
it overemphasized decorative elements and repetitive formalisms of the past stylistic epochs. 
Progressive architects saw this as absurd and looked for plain forms and functional solutions. 
They advocated a pure simplicity with abundant use of steel and reinforced concrete, flat 
roofs and wide glazed facade surfaces. At the same time, permanent development of many 
engineering achievements opened new possibilities to modern architects. These same 
advancements, nevertheless, carried with them new problems and issues. One concerned the 
question of aesthetics because new structures were based on function, which often limited the 
freedom of architectural choice. These and many other questions saw attempts to search for a 
new visual idiom. Contemporary aesthetics therefore attained a relative meaning because the 
long term sense of proportion and form lost its significance. While changes and innovations 
in architecture are indispensable, it is important for architects to makes them by moving 
contemporary architecture forward thereby releasing it from the unintentional and ephemeral 
without resorting cliché or pastiche. 

Returning to the concept of contemporaneity in mosque architecture, first we should 
understand what a mosque actually is. One definition is that it is a correctly oriented and clean 
space facing to Mecca. Technically, no building is required to perform a valid collective prayer, 
although formally defined rectangular space is the most desirable. Neither the Qur’an nor 
the Prophet’s tradition (hadith) give detailed instructions in terms of design, form or content. 
There are, however, several universal Islamic principles which govern relations within the built 

1  Hassan Fathy, “Contemporaneity in the City”, Architecture for a Changing World,
James Steele (ed). London, 1992, p. 54
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environment, a subject that would take considerable space to be fully elaborated.2

The contemporary mosque mostly dates from the mid of the 20th century, when the 
age of independence and modernization in many Muslim countries began. Interior economic 
and cultural changes, globalization of relations and interests as well as the development of 
communications and technologies were all to influence and spread the International style in 
many Islamic societies and environments. Some of Islamic states have commissioned mosque 
construction in the International style as a symbol of country’s way to the future.3 

The monumental mosque of the past was an expression of society’s elite, while the 
present-day mosque tends to depict different social categories and layers from individuals 
through to state institutional and political structures. Its function has significantly changed in 
relation to the historical mosque types including the specificities of time and ambiance. In this 
sense a contemporary mosque concept can imply any mosque in modern time. But in a narrower 
sense, contemporaneity is embraced in expression, form, functionality, structure and materials.    

CONTEMPORARY DESIGN APPROACHES

The present-day understanding of Islamic architecture, predominately the architecture 
of the mosque is broad and complex. Although several attempts identify trends in architectural 
design, it is very difficult to draw clear borders between them.4 Most sides in the debate of 
mosque design claim that new mosques should be founded on great historical monuments. Such 
approach is identified as traditional, conventional or even conservative, where architects seek 
to express a community identity through the application of historical forms and recognizable 
symbols and signs. While a few architects have looked for solutions in vernacular forms with 
authentic regional characteristics, the majority opts for more common trends based on use of 
modern materials and technologies all shaped into easily identified forms like domes, arches or 
minarets. (Fig. 3)
2  About the mosque essence, see: J. Dickie (Y. Zaki), „Allah and Eternity: Mosques, Madrasas 
and Tombs“, in G. Michell (ed.), Architecture of the Islamic World, p.15-37, London & New York, 1995; R. 
Hillenbrand, Islamic Architecture; Form, Function and Meaning, p.31-42, New York, 1994.
3  State mosques are initiated by the government, paid for by public funds and conceptualized 
to shape a national identity. They are large complexes with a capacity ranging from 5,000 to 25,000 
worshippers. A typical examples are Istiqlal Mosque in Jakarta (1984) and King Faisal Masjid in Islamabad 
(1986). About the state mosque concept, see more in R.Holod and H. Khan, The Contemporary Mosque, 
p.63-100, London, 1997. 
4  Ismail Serageldin, “Contemporary Expressions of Islam in Buildings: The Religious and the 
Secular”, Expressions of Islam in Buildings, Singapore, 1990, p. 19-20; Ihsan Fethi, „The Mosque Today“, 
p. 55-56
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Figure 3 – The examples of conventional/conservative stylistic approach: A new mosque to be built in 
Dagestan (left) (Source: vestnikkavkaza.net); A new mosque in Maglaj, Bosnia and Herzegovina, 2009 

(right) (Source: www.maglajinfo.com)

There are others who see the new mosque as a modern building entirely disconnected from 
the “chains” of the past. Architects who adopt this approach largely adhere to an international 
style vocabulary aiming at original solutions to avoid any similarity with past forms and images. 
(Fig. 4) 

Between these two extreme positions, one can find different approaches, such as the 
architects who search for contemporary answers within regional and traditional contexts. They 
tend to be modern in expression at the same time basing their designs in regional traditions. 
(Fig. 5)

In such design almost all succeed to satisfy formal conditions, like prayer direction 
and niche (mihrab), pulpit (minbar), ablution facilities, etc. What remains is the question of 
understanding the mosque as an Islamic prayer space and the feeling it conjure up in the users. 
For many architects, the architectural form is one of the most important aims in a successful 
design. However, such creation cannot be unilaterally directed to a final goal. Its success also 
must be recognized in the characteristics of space, which can inculcate certain emotions in users 
and spectators alike. Human emotional states can range from exhilarating to impassive, from 
calm to restlessness, etc. Architects should understand the elements that initiate these feelings; 
namely, harmonious forms, scale, volumes, sequences, patterns, symbols and colors.



98

3rd International 
Conference 
“The Importance 
of Place”
Sarajevo, BiH

Figure 4 – Modern solutions in mosque architecture: Doğramacızade Ali Sami Paşa Mosque in Ankara, 
Turkey, 2008 (left) (Source: www.urbila.com/projects) and Behrambey Madrasah mosque in Tuzla, Bosnia 

and Herzegovina, 2002 (right) (Source: www.radiodux.me)

Figure 5 – The contemporary idiom within regional and traditional context: Said Naum mosque in 
Jakarta, Indonesia, 1977, (left) (Source: www.akdn.org/publications); White mosque at Brčko, Bosnia and 

Herzegovina, 2005, (right) (Source: www.panoramio.com, author: Almir Dzanovic, 2014)

CONCLUDING REMARKS

What could be assigned as a specific element in a built environment of Islam? The Islamic 
architecture of interlacing space within a natural environment was present from the very 
beginnings. The subtle joining of neighboring spaces depicts the idea of surprise and revelation 
in the built ambience. The sense of such space generated by the architecture is a challenge to 
both user and a spectator. This is the imperative in designing gates, entrances and lobbies. The 
entrance attracts human attention, especially at the border of noisy everyday street life and 
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the serenity and relaxation of an interior space. The entrance in the next zone, either it is an 
open courtyard or prayer space, presents as a challenge to reveal the next and the new. The 
success of such creations is recognized in many monuments of the past. This does not mean that 
those models can be literally followed in contemporary designs. The work of traditional masters 
instead should be observed to understand the anterior sense of innovation and its modeling in 
accordance with contemporary social conditions as well as regional circumstances. Hence the 
contemporary vocabulary of Islamic architecture has to be innovated according to prevailing 
conditions and requirements, but at the same time remain true to universal principles of the 
Islamic tradition. This means that new mosques, apart from their functionality, should be based 
on the fundamental aesthetic and symbolic principles and scales created through centuries of 
Islamic culture.  

Within the modern urban environment, a mosque is characterized by changeable function 
that is dependent on the flux of societal change, contemporary communications and technology, 
modern and secularized educational systems, among others. Indeed its evolutional development 
is now more rapid than in the past. There are no rules in terms of content, size and relations 
among the specific spaces and rooms where every new design task bears special requirement 
with respect to functionality. The small mosques and masjids tend to be single function buildings, 
which serve urban neighborhoods or suburban and rural environments. They usually posses 
a dominant prayer hall with minaret. Larger mosques with a more complex content become 
centers with a different range of functions not directly related to prayer. These complex spaces 
are often designed differently than a single freestanding mosque.

The ancient hierarchy of significance and size of the mosque does not exist today. 
Contemporary urban planning regulations and population density often bring constraints that 
can influence a higher quality answer. The selection of the site is also an important factor in the 
success of contemporary design. In this sense the capacity of the mosque should be in proportion 
to the environmental character of the area of which it is a part. 

In the contemporary world a client will often not possess a clear understanding of the 
planning, construction, operation, and appearance of a modern mosque. This view is usually 
shaped by a subconscious image of an idealized past form. In reality is that the design of a 
modern mosque will belong to the creation and imagination of the architect in conjunction with 
the, education, intelligence and vision of the client be it a state institution, the local community 
or a wealthy individual. All may have very different understandings of what contemporary 
architecture is. In such complex circumstances, the design of a mosque becomes a specific task, 
which can significantly affect the aesthetic sensibility of the client and user alike. The role of an 
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architect then is to reconcile these sensibilities in bringing together these different ideas in the 
creation of a stylistic expression.

The issue of tradition in architecture of contemporary Muslim environments is present 
only in mosque design. The reason is its symbolic nature that must be appreciated. Another 
element that needs consideration is the presence of modern technology in urban environments. 
This can lead to the production of hybrid modern looks that resonate little with Islamic cultural 
identity. The contemporary expression of mosques is not a matter of choice between modern 
or traditional approaches in design, but more a matter of interpretation.  Although old heritage 
arouses believers’ emotions, the monumental symbolic mosque of the past cannot be an 
adequate functional or aesthetic solution in the contemporary urban environment. Although 
spiritual continuity with the past is important, it will not maintain the formal requirements of 
continuity. Whether a domed mosque is traditional or not, it represents the wrong question. The 
real question should be about the way it is presented. For example the streaming of a minaret 
to the sky is not an issue of size, but a symbolism. On the other hand, the blind application 
of modern forms for the sake of originality is also questionable. Architectural forms must be 
concisely chosen to express a cultural identity. And creative potential should be a positive 
aim in the creation of a contemporary expression that includes the values of heritage and the 
advantages and innovations of the contemporary world.
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ABSTRACT

The building sector is responsible for 40% of the current CO2 emissions as well as energy 
consumption. Sustainability and energy efficiency of buildings are currently being evaluated, not 
only based on thermal insulation qualities and energy demands, but also based on primary en-
ergy demand, CO2 reductions and the ecological properties of the materials used. Therefore, in 
order to make buildings as sustainable as possible, it is crucial to maximize the use of ecological 
materials. 

Could we replace commonly used thermal insulations with natural and renewable materi-
als which have better environmental and primary energy values? Could natural and renewable 
material be driving forces for social-economic development of Bosnia and Herzegovina and re-
gion?

INTRODUCTION

The design of environmentally friendly buildings is currently one of the more compelling 
issues. In order to address the misunderstanding as to what constitutes eco-design, it is 
important to highlight that green design is not just about low-energy consumption, but also 
about environmental integration through smart design.

The new approaches to energy-efficient and sustainable building designs are not only 
focus on goals to decrease energy consumption, but also to lower construction costs through 
the application of natural and locally available materials. Environmental awareness consists 
of energy savings as well as ecologically sound construction, and the materials and methods 
used throughout all the stages of the life cycle of a building. In this regard, minimum energy 
input, sustainable resource consumption and minimized pollution should be a part of the 
production, installation and use of insulation materials. [1] The Directive 2010/31/EU of the 
European Parliament and the European Council (dated 19 May 2010) on the energy performance 
of buildings require that “the energy performance certificate should also provide information 
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about the actual impact of heating and cooling on the energy needs of the building, on its 
primary energy consumption and on its carbon dioxide emissions”. [2]

Traditional Bosnian house with very rich functional design, spatial organization and 
connection with the natural environment present one valuable example of sustainable design 
through history. The use of local natural materials such as wood, stone, and adobe brick, brings 
this typology back into the limelight of residential architecture. Therefore, from the perspective 
of sustainable development it is important to choose easily recyclable, renewable, locally 
available and environmentally friendly raw materials, such as timber, clay, stone, straw, bio-
based fibers and sheep wool, provided that any further processing is carried out with low energy 
consumption. 

The rapidly rising fears that raw materials and energy resources would eventually be 
depleted, in addition to the concerns regarding excessive air pollution are encouraging scientific 
and cross-disciplinary engagement on this topic. There are fundamental differences between the 
engineering and the ecological approaches to green or eco-design. In the engineering approach, 
the designer begins with the final picture of the desired outcome governed by the process of 
efficiency that culminates in production. In contrast, the ecological design approach begins with 
environmental discernment (seeing what there is) and is governed by the process of achieving 
environmental harmony.

In both aforementioned approaches, and more emphasis ought to be placed on the 
non-toxic materials, transformability and recyclability. In addition to energy, demanding 
technologies are shifted towards organic materials—the natural raw materials that meet the 
majority of requirements for alternative resource, sustainable development and innovative 
green technologies. Recent investigations were carried out with natural materials, indicating 
that they are comparable with standard building materials.

B&H is very rich country with traditional local materials as wood, sheep wool and straw. 
A recent investigations shows that those materials present waste or as a wood are not used 
on sustainable way in B&H. From the other side could be potentials for future sustainable 
development. This paper will argue how to use those mentioned materials on sustainable ways 
in order to reach balanced social-economic development of B&H. We have to ask our self what 
is better for us and future generation. Sustainability is not a new philosophy. It was philosophy of 
our ancestors from which we could learn a lot and traditional local materials give us the answers 
on all questions.
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TRADITIONAL BOSNIAN HOUSE

The traditional Bosnian single-family home had quality and significance reflecting its origin 
with a rich disposition. The interior and the exterior are intertwined, and it is orientated towards 
the inner garden providing an intimate residential atmosphere. These houses are located in the 
historic city centre and in urban areas of all Bosnian regions. The urban context of the historical 
architecture had a very strong connection with nature. Individual Bosnian houses were usually 
built on hill slopes, providing residents with a view, sunshine, and intimacy. 

Figure 1.  The right to enjoy the view (Finci, 1962)

Professor J. Finci wrote: The man was the measure of all things, and not only in the physical 
sense, but also in the inner, biological sense. In this period, it was mostly the asymmetric type 
of an individual dwelling that was being developed, while there were few individual dwellings 
of the symmetric type. The asymmetry was primarily conditioned by the location, the land 
configuration on the slopes of our hills, while the symmetric type of houses was found in the 
plain areas. Therefore, each design is different, and yet, due to the identical materialization and 
formative motives, it is similar as well. The intimacy is protected by the exterior walls around the 
garden and by the wooden blinds on the windows of the first floor rooms. [3] 
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Figure 2. Dispersed disposition, oriental house ground plan and floor plan (Finci 1962)

Post war buildings are mostly built disregarding European standards, without planning 
permission, and without consideration to design, views, or the environment. Comparing 
firsthand experiences and research papers about individual homes in Europe and in B&H, it 
has been established that there is a significant difference in living standards. In most recent 
cases, individual residences in B&H have been constructed by the poorest people who build 
their houses using the cheapest materials, often with an unfinished façade, and without a central 
heating system. In European countries, the individual units are equated with a high standard of 
living. Laws encourage construction of low-energy houses which are built using the best quality 
materials, and which conserve energy. [4]

Study of thermal simulations was conducted using “BuildOpt_VIE” software developed 
at the Research Centre of Building Physics and Sound Protection at the Vienna University of 
Technology. Special attention is made to calculate the solar radiation for each window and 
wall considering shading from adjacent buildings and overhangs. Building constructions were 
simulated using a controlled volume method with an explicit time schedule.

Thermal calculations were performed for three thermally comparable variations. The aim 
was to establish whether the prefabricated wooden house would achieve the same thermal 
efficiency and if it is energetically comparable with the other two construction typologies widely 
used in B&H.
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Option I is a prefabricated wooden house. Option II is a brick house. Option III is a 
combination of cement block construction on the Ground Floor and brick on the First Floor. First 
option was selected due strong tradition of the prefabricated wood house industry in B&H in 
1980. Third combination was selected as many houses in B&H are constructed as a combination 
of the two materials.

The selected window U value was 1.2 W/m2 K. Internal heat gains from people and 
technical equipment were calculated with a value of 3.0 W/m2. The hygienic air exchange rate 
of natural ventilation in winter was calculated with 0.4 1/h; in accordance with the Austrian 
Standard ÖNORM B8110. Infiltration is calculated with a n50-value of 2 1/h.

Thermal calculations were conducted using the weather data “Banja Luka” (IWEC) from 
the database on the EERE website (EERE 2010). It was the only weather data available for B&H. 
The data found for this continental climate is acceptable for a large part of B&H. Specific climate 
data for specific locations is required for an optimization. Collecting climate data for various 
locations in B&H will be a task of future research activities.  The mean January temperature 
in a continental climate is −0.5°C. The summer absolute maximum temperature range is from 
30.2°C to 36.4°C. The average monthly temperature in July has averaged 22°C in the last several 
years. The mean winter monthly relative humidity range is from 75% to 85%. The mean summer 
monthly relative humidity range is from 45% to 67%.

Figure 3.  Mean monthly air temperatures—perennial measurements. *Temperatura temperature

Since the southwest of B&H has a Mediterranean climate with high summer temperatures, 
the calculations were conducted for the case study house using the average monthly climate data 
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for the area of Mostar. Due to the vicinity of the Adriatic Sea, the mean January temperatures 
range from 3 to 5°C, while the summer absolute maximum temperature range is 40°C to 45°C. 
The average monthly July temperature for the last several years was 28°C (LOT 4, 2006). The 
mean annual precipitation range is from 1,000 to 2,300 l/m2, and the mean annual temperature 
range is 12 to 15°C. Snowfall is very rare.

Figure 4. Fig. 9 Average monthly precipitation values (l/m2). *Padavine /precipitation

Calculations indicate that larger window openings, shorter eaves, and a southern 
orientation can reduce heating energy consumption by approximately 20–25% regardless of the 
building material type used. 

Obtained results show that prefabricated wooden construction is thermally comparable 
with brick or concrete structures, see Figure. 5 

This figure illustrates the calculated heating energy consumption for a typical Bosnian 
house for the three construction options, I, II and III. All variations have optimized orientations. 
This study has proven that the vernacular architecture of a typical Bosnian house, with intimate 
zones created by a closed exterior, large eaves, and orientation toward the inner garden, is 
favorable in areas with a Mediterranean climate (as observed in the Mostar calculations). Taking 
into account the relatively warm winter temperatures, the low-energy construction elaborated 
here would require low heating energy input. In the Mediterranean region, it is necessary 
to optimize houses to function without summer air-conditioning. In this investigation, the 
calculations were conducted using different types of solar shading. Traditional wooden window 
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shutters proved to be the best solution, and have often been used on traditional Bosnian house 
facades.

Figure 5. Energy consumption for the three construction options I, II and III

Exterior wooden shading devices are practical and very important for reducing the 
winter heating load (at night) and summer cooling loads. Figure 6 shows the calculated summer 
room temperatures using the Mostar climate data without active cooling and options with and 
without exterior shutters: Simulation results show that the 2.5- to 3-cm thick wooden window 
shutters improve the U value of standard windows in both the summer and winter periods by 
approximately 25% depending upon the wind and the sealing efficiency of shutter wings. 

Figure 6. indicates that it is possible to keep the summer room temperatures within the 
comfort zone by appropriate selection of window shading.

The results of study have proven that the construction revival of traditional Bosnian 
houses is possible using climate-dependent conditions in an optimization. In the continental B&H 
regional climate, it is recommended to have south-facing windows, enlarged to the optimum 
size, with shorter roof eaves for greater use of passive winter solar gains. 

In areas with a Mediterranean climate, traditional Bosnian house construction is optimal 
as originally designed, with long eaves, orientation towards the inner garden and intimacy. In 
both cases, it is necessary to pay attention to the optimization of the thermal quality of exterior 
elements. Wooden window shutters proved to be the optimum solution applicable in both 
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climate regions for minimizing nightly winter window heat losses, and also as protection from 
daily summer overheating. 

Figure 6.  Operative room temperatures (passive cooling) under the influence of the Mostar climate

The traditional material analysis showed that these materials allow optimization in 
certain B&H climate conditions, even up to passive house requirements.  The selection of the 
best designs from the rich building tradition and combination with modern designs optimizing 
architecture and building physics is a step towards the preparations to walk down the road to 
EU accession.

NATURAL MATERIALS AS POTENTIALS IN B&H

The demand for green building materials, especially insulating materials from renewable 
resources, is sharply rising. The application of traditional natural materials from renewable 
resources with comparable physical and mechanical properties to conventional materials has 
become more important. With respect to recent developments in science and technology, it is 
safe to say that thermal insulators made from natural materials are likely to become a suitable 
alternative to commonly used boards made from different man-made materials (mineral wool, 
polystyrene or polyurethane). The properties of insulating boards made of organic fibres are 
fully comparable with common insulating boards made from other materials. [5]



112

3rd International 
Conference 
“The Importance 
of Place”
Sarajevo, BiH

The use of natural materials in buildings is beneficial to human health. [6] Expanded 
polystyrene (EPS) is one of the most common materials used as thermal insulation in buildings 
today, and its use has been connected with serious safety, environmental and health concerns 
as it has extremely high flammability and produces toxic fumes. [7]

WOOD 

Wood is a renewable and versatile raw material. It can be used for construction, furnishing, 
furniture, food handling, packaging, pallets and transport applications. At the end of its first life, 
wood or a wood-based product can be:

• Re-used
• Re-cycled
• Used as a carbon-neutral source of energy.

There are two ways to reduce CO2 in the atmosphere: either by reducing emissions, or by 
removing CO2 and storing it: reducing ‘carbon sources’ and increasing ‘carbon sinks’. Wood has 
the unique ability to do both. 

Figure 7: The photosynthesis effect of tree growth Guy-Quint C. (2006)

Growing trees absorb CO2 and produce O2. On average a typical tree absorbs, through 
photosynthesis, the equivalent of 1 tone of carbon dioxide for every cubic metre’s growth, while 
producing the equivalent of 0,7 t of oxygen. [9]
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Every cubic meter of wood used as a substitute for other building materials reduces CO2 
emissions to the atmosphere by an average of 1,1 t CO2. If this is added to the 0,9 t of CO2 
stored in wood, each cubic meter of wood saves a total of 2 t CO2. Based on these figures, a 10% 
increase in the percentage of wooden houses in Europe would produce sufficient CO2 savings to 
account for about 25% of the reductions prescribed by the Kyoto Protocol. [9]

Building made from wood should be a part of future energy-efficient building development. 
Wood is sustainable natural material, traditional, CO2 neutral and a highly effective insulator. 
Wood buildings create excellent living conditions. The most important advantage of wood is 
its ability to reduce energy use. Timber construction has a higher heat insulation value than 
conventional construction methods, even with lower wall thicknesses. 

Figure 8. Example of the wood construction, individual house Starc in Slovenia

“An external wall constructed using timber may have only half the thickness of a brick or 
concrete wall, yet provide double the thermal insulation value, while at the same time avoiding 
the thermal bridging common with other construction methods. Considering the growing 
importance of energy-efficient building methods, timber construction will play an increasingly 
important role in the future.” [9]

Wood is durable material. With good design and correct and precise detailing, structural 
wood needs no chemical treatment to achieve a long life. Wood is additionally resistant to heat, 
frost, corrosion and pollution.  The factor that needs to be controlled during design and use is 
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moisture as well as fire protection strategy needs to be in place for those building base on the 
existing standards in EU.

In Europe (even without Russia), the standing volume of forest is growing by 346 million 
m3 every year, almost the equivalent of the wood needed for a single family wooden house every 
second. [9] Around 50% of the territory in B&H is covered by forest. Similar calculation of the 
wood material growth could be applied in B&H where timber industry had a long tradition and 
success. Sector facing huge difficulties in this moment but could be recognized as the leading 
one in future sustainable development plans.

The wood and lumber industry has great developmental potential in B&H. Production of 
prefabricated wooden houses has dropped from 250,000 to 30,000 m3 due to the effects of war, 
indicating that potential exists to revive the industry using existing manufacturing plants. [8] 

The following table shows the contribution of the forestry and wood processing industry 
Gross National Product during a 15 year period:

Table 1. Overview of forest and wood processing industry in B&H

Year Total GNP GNP in forestry GNP in wood processing industry
B&H             1 000 Din.            1 000 Din       % 1 000 Din       %
1985   395 035  4 793      1.21
1990 235 315 529 2 933 359      1.25     16 207453 6.89*
FB&H                             1 000 USD           1 000 USD % 1 000 USD        %
1995 2 818 288            11 617 0.41 1 000 KM       %
FB&H 1 000 KM           1 000 KM        % 1 000 KM        %
2000 81 622 834           103 661       1.27                        1.63
2005 109 644 230          114 030       1.04                        1.34
2008 156 644 705          133 148       0.85                        1.37
2009  152 759 701          102 349       0.67                        1.23

* Wood processing industry implies all forms of mechanical and chemical wood processing 
including the wood furniture. Before war its participation in B&H GDP was 6,89% and it was 
distributed as follows:

*Source of information : Statistic year book SR B&H 1991, 

Statistic year book F B&H 1997

The wood sector in B&H relies on the European market and has great potential to be 
globally competitive. Traditional construction uses very similar materials to prefabricated wood 
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construction. Because the design of prefabricated wooden houses is easily adaptable to the 
buyer’s needs as well as new green design needs, the revival of the traditional typology would 
re-establish Bosnian traditional vernacular. Some of wood production starts to recover. It is 
important to recognize local potentials and renewable natural materials to be a strategic part 
of the recovering process. Innovative industrial development which includes local potentials 
and renewable natural materials would for sure improve the economy and social sustainable 
development of whole country.

SHEEP WOOL

In order to make buildings as sustainable as possible, it is crucial to maximize the use of 
ecological materials. Sheep wool as a natural material has been traditionally used in the textile 
industry for the manufacture of conventional woolen products, such as carpets, garments, 
curtains, covers and bedding. Even though sheep wool insulation is a relatively well developed 
marked in Western Europe, most of the elements made from sheep wool in Bosnia and 
Herzegovina (B&H) building sector have been exclusively used for interior decoration purposes.

The Life Cycle Assessment (LCA) approach has become a common tool for the assessment 
of prime energy and CO2 emissions. The comparison of primary energy need and CO2 emission 
between 1 m3 of sheep wool insulation and mineral wool demonstrates that the former produces 
almost 5.4 kg of CO2, whereas the CO2 yield of the latter is 135 kg [10].

    

Figure 9. Sheep wool as insulation material Source: http://daemwool.at/en/sheeps-wool/construction-
photos.html

Our presentation of sheep wool includes a historical overview of various uses, mechanical 
and physical properties and its chemical composition [11] (Table 1).
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Table 2. Typical wool average chemical composition.

Element C H O N S
% 50 7 22–25 16–17 3–4

A single wool fibre may be 18–41 µm thick. Its length usually ranges between 4 and 14 cm, 
but could be longer in some cases. The major characteristics of wool include fineness, length, 
crimp, color, strength, uniformity, and the amounts of foreign material in wool grease [12]. 

Some important characteristics of wool are the following:

• Wool is a natural, renewable and sustainable material;
• It causes no irritation to the eyes, skin or lungs and wool fibres present no hazard to 

human health;
• Wool fibres are breathable; unlike fibre glass based products they can absorb and 

desorbs moisture without reducing thermal performance, which make them a perfect 
insulation material;

• Wool does not support combustion and will extinguish itself in the event of fire;
• Sheep wool is static resistant. Wool has very little tendency to collect static electricity 

because wool naturally absorbs moisture from the air;
• Wool absorbs noise and reduces noise levels;
• Wool is dirt resistant. Its ability to absorb moisture and therefore its low build-up of 

static electricity means that wool does not attract lint and dust from the air. The crimp 
in the fibre and the scales on the surface of the fibre prevents dirt from penetrating 
into the fabric.

The processing of wool involves four major steps. The first step is shearing, followed 
by sorting and grading, making yarn and, lastly, making fabric. It is then washed to remove 
impurities, sand and dust, after which it is dried and then carded. The carding process involves 
passing the wool through rollers that have thin wire teeth which untangle the fibres and arrange 
them into a flat sheet that is called a web [13].

Sheep wool is mainly characterized by high hygroscopicity, which is a material’s ability to 
absorb moisture, and materials with this characteristic also adjust air humidity and hence create 
a pleasant indoor climate. It has been previously shown that in a component that has up to 20% 
moisture content, the weight increase due to this moisture content does not change the thermal 
conductivity coefficient significantly [14].
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The sheep wool as an interior insulation with vapour barrier is an optimal solution for 
building physics because of its absorption characteristic and ability to keep the absorbed 
moisture as well as eventually release it again. It still accumulates moisture on the cold side of 
the insulation, but less so than insulation made up of the mineral wool. Therefore, the use of 
sheep wool in combination with other renewable resources appears to be the best alternative 
to reduce the primary energy requirements of a building and thereby meet the energy efficiency 
and sustainability requirements.

Today B&H has more than 1, 5 million of sheep mostly autochthonous species “pramenka” 
based on the report by Food and Agriculture Organization (FAO) for a The Meat and Dairy Sector 
in Bosnia and Herzegovina [15]. Average number of kg per one sheep by year goes between 1,2 
till 2,5 kg. Quantity of the sheep wool collected every year in B&H average is 2,500 ton by year 
(1515 sheep  x 1,7 kg/per head). Most of those materials finished as a waste in the nature due 
only around 30% of this material is recognized and exported as a row material to Turkey. [16]

Table 3.: Source: S. Sljepčević; „Studija isplativosti tržišta vune“ UNDP BiH, 2010  including information 
form FAO report for 2012

Year 1990. 1996. 2007. 2012.
Sheep population 1 318 673 787 759 1 030 654 1 515 000

Sheep wool today present a waste in B&H, but could easily present natural, renewable and 
sustainable material ready to be processed as the insulation material in the building sector. It is 
very important to ensure that it is used in an environmentally friendly manner. The future well-
organized collection and clean production of sheep wool insulation could create a positive effect 
on the Bosnia and Herzegovina (B&H) and regional socio-economic development through the 
creation of a suitable environment for farmers, SMEs, local communities. All of the aforementioned 
could result in enhanced standard and quality of life in rural areas.

Local natural materials, such as sheep wool, provide sustainable answers for all 
requirements of contemporary architecture as appropriate materials for insulation and energy 
saving in buildings. Based on the results of this study, it can be concluded that thermal insulation 
from sheep wool provides comparable characteristics with convectional materials, and in some 
applications, even performs better.

Taking into consideration that B&H and the surrounding countries do not have a strategic 
plan in place for the use of this growing material, the investigation could serve as a potential 
starting point for positive changes that would lead to a balanced socio economic development. 
Ultimately, it opened the horizon for new and extensive research as well as to looking at other 
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possible combinations of the sheep wool with local natural materials, such as clay, lime, straw, 
and other non-traditional usage of sheep wool in clean sustainable architecture and other 
sectors.

STRAW

Straw has been used for centuries in the building sector as a part of different construction. 
Every year we could easily find this material on our grain fields. For a Bosnian traditional house 
straw has been used as outside or inside layer of wall or ceiling before the final layer of plaster 
and lime. 

Advantages of straw as a building material are numerous, but most often mentioned the 
following:

• low price of the straw as raw materials,
• the availability and simplicity of architectural design,
• good thermal and acoustic insulation,
• durability, flexibility and modulation,
• fire resistance,
• relatively good static strength and seismic resistance,
• resistance to pests,
• easy and inexpensive maintenance and
• simple incorporation of these facilities on the existing infrastructure.

“The key concept for understanding the straw as a renewable building material is a new 
concept of building so-called. “Factor 10”. According to this factor significantly reduces the 
energy performance of buildings (i.e. Primary energy), and energy during the operation has been 
reduced ten times, and the house of straw consume ten times less energy than a conventional 
building.”[17]

Straw is made up of cellulose and air and present a good natural insulator. Thermal 
conductivity according to European standards (tested dry material at a temperature of 10 ° C) 
according to ÖNORM B6015 is λ = 0.0380 W / mK. Baseline levels in the environment with 20% 
humidity is λ = 0.0456 W / mK. These figures show that the straw had similar baseline level of 
thermal conductivity (λ) as flax, hemp, sheep’s wool, cork and cellulose. [18]

The walls of straw bales can resist flames in a very long period of time with no inflammation. 
Straw bales can be exposed to high temperatures and withstand very long in the fire without lose 
their structural properties. Based on the research conducted by National Council for Research 
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in Canada (Fire Safety Tests, National Research Council of Canada) “Straw bales have withstood 
temperatures up to 1,832 ° C for two hours.”[19]

Figure 10. Straw

According to surveys conducted by the World Organization for Food - FAO, as part of the 
preparation of sector analysis in the agriculture, food and Rural Development for 2012 area sown 
crops was 311,538 hectares.[20] Official account balance between crops and straw is 5 tons of 
straw that remains after harvesting crops of grain on each hectare. According to this calculation, 
the B&H 2009 in fields sown with grain left 609,615 tons of straw. In Croatia architects count 
only one-third remains as environmentally friendly waste ready for building constructions then 
in B&H the waste present about 200,000 tons of straw per year, which can be used in a building 
sector.

    

Figure 11. Prefabricated wals made by wood and straw. Source: http://www.modcell.com

Based on the experiences of Austria, where each year remains a 400,000 t of surplus straw 
from which they calculate to build a 20,000 passive houses of 150 m2, it is possible to assume that 
in Croatia with 270,000 tones per year local architects can build approximately 13,500 passive 
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houses. Analogously, in Bosnia and Herzegovina we could make 10,000 passive houses of straw.

How to combine straw with wood and sheep wool in the prefabricated elements of the 
building could be the answer for the recovering of the B&H industry.

B&H das not have strategy how to use this materials as well. We should ask our self in the 
case of the straw as well is it possible to develop a strong economy in B&H based on all natural 
source, today’s waste, to become based source for balanced economic development in B&H and 
region.

CONCLUSIONS

The traditional architectural and urban elements will transform residential housing 
typology into the best solution for the low-energy building requirements in urban regions in B&H, 
as desired by Bosnian architects who use contemporary sustainable and natural constructions 
and materials. The traditional elements and qualities of traditional construction of Bosnian 
should serve as a foundation for further development. The use of natural materials, proper 
orientation, natural light, optimized window openings, thermal optimization for energy flow of 
all external constructions, and adjustments to the local climate, may respond to the demands of 
sustainable development, reducing CO2 emissions, and conserving energy. 

Given the quality of design which meets all residential demands, the traditional Bosnian 
house is easy to adapt to contemporary needs. By optimizing building physics, and using proven 
and established construction norms with simple applications, the Bosnian house may be revived 
and restored to its well-deserved place in the architecture of B&H. The optimized Bosnian house 
may respond to the demands of high quality residential single-family house design providing a 
high standard of comfort and intimacy.

B&H is rich with natural renewable materials that today’s present waste or do have 
unsustainable use. Due building today present bank of the materials a strong recommendation 
is to adopt building sector activities to cycle planning model. 

Strong tradition in the prefabrication of the houses in B&H, richness of the natural 
local renewable materials (wood, sheep wool. Straw) could present very strong base for the 
development of the innovative approaches in building sector by using the natural mentioned 
resource. B&H should not wait too much due EU market demined are clear and present strong 
demand for an innovative bio based, environment friendly certificate products. 
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Figure 12. Building life cycle. Guy-Quint C. (2006)

All analyzed natural local renewable materials together with trained local labor present 
for sure a strong logic for strategic approach and actions which will improve quality of life and 
support a local economy. Balanced social-economic development in B&H is possible based on 
local natural source and Bosnian people.
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ABSTRACT

This paper deals with a description of One-span Stone Bridges of the Ottoman period in 
Bosnia and Herzegovina and the causes of their deterioration connected with intentional or un-
intentional human activity. We will work our way through the 12 stone bridges, all at different 
locations, built with  different techniques and types of stone, but sharing common problems. 
They are witnesses of  time and valuable reminders of the rich architectural heritage, skills and 
knowledges of our forefathers. Present condition of these monuments is in most cases alarm-
ing and is urging for emediate and professional approach. We will se that most of the cause are 
products of human stupidity, selfishness and arrogance. Whether they are directly or indirectly 
caused by mankind in general, we carry the responsibility for all changes we made on this planet.

INTRODUCTION

Monument protection is an area of science that is still developing. |New technology, 
techniques and findings allows us to discover more and more details especially about materials 
used, and in many cases to completely change previous viewpoints. Deeper exploration of 
problems concerning monument protection opens new issues and discussions. In recent 
decades, approach to monument protection has become much more detailed. Today’s practice 
indicates the need for individual and detailed assessment to every single monument. When it 
comes to stone bridges, that kind of approach is even more emphasized. Even so, there are 
ways to determine a general guidelines for access to the causes of their decline, based on which 
we can develop a completely individual rehabilitation plan. This study deals with the One-span 
Stone Bridges of the Ottoman period in Bosnia and Herzegovina. They are perhaps the most 
striking example of deterioration caused by human factor.

To be able to act in preservation and protection of stone bridges and any other monument 
type, we must take into consideration and use all data from observations because that is the 
only way to make a correct diagnosis of monument condition. Also, we must clearly divide the 
causes to ones that initialized deterioration of the monument (primary or initial), and the ones 
that were inevitably  to follow (consequential or secondary). 
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Figure 1 –Old Bridge in Mostar                              Figure 2 –Žepa Bridge 

Without prior survey of the damages, both qualitative an quantitative, we cannot approach 
the preservation, reconstruction or any other action on the monument protection. Naturally, we 
will see that damage made by completely different causes can result with similar or even same 
consequences.  

When evaluating general conditions we can point ot possible causes of damages that can 
help us to prepare diagnostic protocol to be followed for correct therapy for each of these stone 
bridges:

1. deterioration of the foundation ground and structure caused by water sapping, 
deformations and sinking of the foundations 

2. usage of low quality materials (used originally or for repair works) and poor 
performance.

3. urbanization of the surrounding area (increased traffic and pedestrian loads)  

4. natural causes (water, vegetation, earthquakes, winds…)

5. man caused errors (war and postwar destruction, inadequate water management, 
neglecting…)

We can say that more or less, all these causes are man made in a way – but in this study 
we can focus on those which are obvious product of deliberate or accidental human activity.
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DESCRIPTION OF THE BRIDGES

Certainly the most famous among these bridges is the Old Bridge in Mostar It was built 
in 1566 and it is a stone bridge of very slender and elegant shape. Built in tenelija stone(local 
limestone), it have light colour tone, bright and changeable during daytime, depending on the 
colours from the sun. The main dimensions of the bridge were as follows: the span was of 28.71 
m on the north side and of 28.62 m on the south side and the rise of the arch was approximately 
of 12.06 m. The load bearing arch had a depth of about 3.95 m and an height of 80 cm, and 
was composed of 111 rows, and the rows contained between 2 to 5 voussoirs(arch stones). 
The voussoirs  were of variable shapes and sizes, but the average stone block had the following 
dimensions:  40 × 80 × 100 cm. Stone blocs are joined by mortar and metal reinforcing cramps 
and dowels, covered with led.The pavement was made in krecnjak stone ( hard, resistant marble-
like limestone), and was characterised by transversal rib-steps to prevent slipping; the flooring 
was assembled on a mortar layer which also had a waterproofing function (with addition of 
bauxite soil). Metal fence made of forged iron was added in Austro-Hungarian period.

    

Figure 3 – Goat’s Bridge                          Figure 4 –Livno Bridge 

The largest reconstruction of this bridge have occurred in 1962 when the bridge injected 
with a mixture of bentonite, because of the appearance of water through the damages made in 
World War II, and in 2002 after the destruction in 1993, when the facsimile reconstruction was 
executed. The bridge in on UNESCO list of protected monuments.

At the east entrance to Sarajevo, 3 km from the center of the city, on Miljacka River, we 
can find beautiful stone bridge called Goat’s Bridge. Its span is 17.60m and height 10.30m. The 
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radius of release openings is from 3.01 to 3.15 m. Width of the bridge is 4.17 – 4.79 m in arch 
fragment, and 7.54 in its maximum side range. Length of the bridge from one to another end of 
the parapets is 42.18m in plane level, and 49 measured by its pedestrian path. We can find a lot 
of documents about repairs of this bridge, the first biggest action was drawn up in 1888 during 
the Austro Hungarian period, when they leveled the roadway of the bridge. The other major 
repair hapened during 1956 -1957, when the bridge was restored to its original appearance, but 
with additional layers of cement and bitumen and with manual injection on the load bearing 
arch and reduction openings.

Žepa bridge is one of the most stunning examples of bridge building in natural enviroment. 
This bridge made of local limestone and tuff stone. It has a shape of a pointed arch, with almost 
horizontal pedestrian path. Its span is 10.20 m and height 6.50 m. The radius of arches is 6.70 m 
and eccentricity of centers is 1.60m on both sides. Todays position of the bridge is not original – 
it was dislocated from a similar surrounding downstream on Žepa river. Today’s condition of the 
bridge is alarming. During the recent surveys it was discovered that the load bearing arch is badly 
damaged due to recent war actions.

Klepci Bridge astonishes the viewer with it’s amazing shape and huge span (segment 
arch). Originally, the shape was not so slender – missing parapets increased the visual curvature 
of this bridge and made it almost unreal. The impression of stability and safety that this thin 
arch provides is amazing.  If we ignore the coloration of the intrados the arch looks almost 
unbreakable and in perfect shape. The span of the arch is 17.52m and it’s height during the 
lowest water level 6.30m. The bridge load bearing arch goes 1m below the surface of water.

      
Figure 5 – Vareš Bridge                                              Figure 6 – Vranci Bridge 
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Livno Bridge is in fact two-span bridge, but as the size of smaller opening (2.16 m span 
) is negligible comparing to the big one,because there is a thick wall (6.18m) between them, 
and because the highest spot of the bridge slope is above the center of the big arch, we get the 
impression that big arch is the only one.The span of the bridge is 8.27m and the radius of the 
curvature 3.80m.

Crooked Bridge is one-spanned stone bridge with steep pedestrian path. Its arch is very 
regular – if we neglect smaller deformations. The span of 8.42 m and the radius of 4.15 m are 
proof to its accurate curvature. Distance between the river bed and the intrados is 7.20 m. The 
load bearing arch is 31 cm thick with row thickness from 19 to 23 cm, and 2.32 m in total width. 
It is made of characteristic limestone from this area – tenelija stone.

Vučija Bridge with its unorthodox appearance looks almost surreal in this rough karst 
area of Eastern Herzegovina.The span of the load bearing arch is 7.4 m and the width 2.25 m. 
The height of the arch is equable and measures app.  53 cm. Shape of the arch is kind of pointed 
with low centers of curvature.

Although small in dimensions, amazing on Vareš Bridge is clear definition of all known 
elements used for plasticity of bridges with bigger span. Arch span is 7.7 m, the height of the 
curvature is 2.5 m, and abutment walls measures 0.7 m from the riverbed.

Hidden deep in the canyon, Dolovi Bridge defies to time and nature. Span of the arch is 
4.30m and height above the river bed 7m. The width of the arch is app. 2.50m.

Orlja bridge is made of local limestone, and it shows amazingly good processing, especially 
in its lower parts. The height of the Bridge is app. 3m from the bottom of the river bed. The span 
of the arch is 3.5m. Width of the path is app. 2m and the length of entire structure is 8m.

Vranci Bridge stands in neat and picturesque village situated in central Bosnia, It has a 
semicircular span, 3.5 m wide. Thickness of the arch in its highest spot is 50 cm; 35 cm (app) 
goes for load bearing arch and 15 cm for some kind of cornice. The height between riverbed and 
intrados is 1.80 m. Length of the entire structure is app. 9 m.
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Figure 7 – Orlja Bridge                                                           Figure 8 –Kožetina Bridge

Kožetina Bridge is situated on a rocky mass over the creek. Height from the spring to the 
top of the bridge is 4.10 m on the upstream, and 6.30 m on the downstream side.  It has the 
span of 5.6 m, and length of the entire structure is slightly over 10m.  Height of the structure 
varies from 3.25 m to 2.50 m, depending of the rocks underneath it. The load bearing arch is 
almost perfectly equal in all parts and it amounts to 50 cm. It consists of 64 rows of stone on 
the upstream, and 67 on downstream side. There are visible traces of mortar between the stone 
blocks in the arch. The width of the arch is 3.30 m.

Potoci and Grabovica Bridges were beautiful examples of bridge building, but 
unfortunately they disappeared after last war.

MAN CAUSED DAMAGES

Despite the fact that human hand created these bridges, recently we are witnessing how 
they vanish under the same force.  Most of the above mentioned agents are products of human 
stupidity, selfishness and arrogance. Whether they are directly or indirectly caused by mankind 
in general, we carry the responsibility for all changes we made on this planet. 

It is sure that during the construction and maintenance, many human factors have harmed 
these historical monuments with lack of knowledge and skills. Sometimes it is bad choice of 
materials or poor performance, but most of the times our arrogance was much greater than our 
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wisdom, and we made decisions to undertake unconsidered interventions, thinking that here 
and now are the final heights of all the world’s knowledge, and that no one after us won’t have 
that kind of wisdom, technology and skills. 

Bad water management can be a big threat to these fragile structures.  Although it seems 
that the rivers are controllable and subdued, the actual situation is quite opposite. Only in 1999 
and 2000, Mostar had two major floods – water level was so high that entire city areas around 
Neretva were under water. This was caused completely by human factor – responsible workers 
didn’t coordinate situation between two dams in proper way, and were brought to the point 
where the only solution to avoid destruction of them both was to release immense amount of 
water towards the city. Fortunately, the Old bridge was not reconstructed yet, and the river took 
pedestrian auxiliary bridge.

   

Figure 9 – Flood under the Old Bridge                             Figure 10 – Flood under Crooked Bridge

Crooked bridge was also flooded almost to the top of the arch. A couple of days later, it 
was destroyed because previous poor reconstruction made major damages during the flood. On 
brake of the centuries, a couple of hours before entering to new Millennium, this bridge ended 
its 441 years life. This bridge is definitely accused to crumble  - entire series of bad moves and 
actions brought it down. 

Neglecting is also one of the human favorite attributes in this part of the world. It is 
understandable to some point that ordinary small people are taking these monuments for granted, 
they grow up in their neighborhood without ever thinking about its historical or architectural 
value.  For that we can blame authorized institutions – for most of these monuments they never 
even made proper records of existing situation. Lack of funds is everyday excuse for letting them 
to deterioration. My experience is that if we spend one day explaining to local people about 
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the importance and value of the bridge or any other monument they have near their houses or 
properties – we can form best possible allies in protection. 

Bridge in Dolovi was one of these forgotten monuments – if the drawing of prof. Čelić was 
actual and not just presumed shape – than this Bridge perished in the last few decades. When 
the new road was built in late 1980, people stopped using it, and inevitably – stopped taking care 
of it. Ten war years also contributed it’s decay  a lot, and it almost vanished. 

Klepci Bridge is also one of these monuments  that  are slowly  disappearing.  Every visit 
to this bridge is like its new funeral. If the load bearing arch have not been made in such a good 
way, this bridge would have been history for a long time.

     

Figure 11 – Klepci Bridge                          Figure 12 – Dolovi Bridge 

War destruction is special kind of cause that follows no rules or standard development 
processes. These manmade agents cause destruction of entire cities, areas or states. There is 
no prevention and no cure for it. We can just cross our hands and pray to God for the ceasefire. 
Damages on monuments and especially bridges are massive. As the bridges are considered to be 
enemy facility – they usually find themselves on targets of opposite side. 

In World War II, Old bridge of Mostar was undermined – they dug two huge holes on 
quarters of the span and placed dynamite in them. That cause water leaking into the structure 
because they removed water protective layer of “terra rossa” under the pavement. These holes 
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were temporarily filled after the war and repaired in 1955. Most of the bridges in Herzegovina 
were not so lucky – bridge in Konjic, bridges in Buna, Blagaj and Kosor, were almost totally 
destroyed. At this moment Konjic bridge is going through reconstruction of arches and pedestrian 
path. Other three vanished completely.

Last war in Mostar turned almost all monuments to ashes. On 9th of November 1993, 
already damaged bridge finally crumbled under the heavy artillery attack. The arch collapsed to 
the river leaving red trace on water surface. Before its actual destruction, the bridge has already 
obtained several serious wounds. Pieces of parapets, spandrel walls and arch were already 
missing - they were  damaged a couple of days before. In that moment the Old bridge was the 
only crossing over Neretva – four other bridges in the center of the city were destroyed at the 
beginning of the war. Three of them were beautiful examples of Austro-Hungarian architecture 
and one was built in 1980.      

The Old bridge was an artillery target for a couple of days before its destruction. It was 
“protected” by wooden construction over the pedestrian path and with car tires on its sides. 
However artless this wooden plank and tires protection seamed, it gave pretty good cover for 
the structure because it was made to “catch” the explosion – caught shells were exploding in 
contact with this cover and not at the bridge and as the shrapnel bouncing to the back after the 
explosion were lesser threat to the bridge. Of course, not all the shells were caught and those 
who passed this shield made many surface and inner damages. Constant explosions must have 
made enormous cracks within the structure. 

First shells came from the north (upstream side), heavily damaging entire structure. 
Nevertheless, lethal attack came from the battle tank positioned on the south (downstream) 
side.  South east part of the bridge was repeatedly shelled until the collapse of the bridge. Later 
analysis of the bridge elements taken from the water showed that north side went through worst 
shelling, but none of those explosions were as violent and persistent as those that followed on 
November 9th. Until today, no-one of the responsible persons is convicted for this crime.

Bridge in Žepa also went  thought similar artillery attacks. The crack on its right side 
appeared after one of the attacks to city of Zepa and local villages. This bridge was the only 
crossing for people of few distant villages and same as the Old bridge – it represented sudden 
Islamic  threat. 
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Figure 13 – Old Bridge before reconstruction                     Figure 14 – Crack on Žepa Bridge             

Phenomenon of post-war society is an agent that is hard to beat with common sense.  Lack 
of rules and regulations, unorganized state structures and authorities, general state of human 
mind after enormous suffering and pain, allows autocracy of individuals or small groups usually 
going only after their small personal benefits. They are capable of destroying entire forest to cut 
one tree without any compunction or fear of public accusation. Resigned population takes it as 
inevitable or even does not pay any attention to it.

Many monuments disappeared in post-war times or just ended as building material for 
suburb-urban “villas” owned by contemporary “elite”. Beautiful stone bridge in Grabovica, north 
of Mostar, simply vanished  without a trace in past few years.  Local people say that it’s blocks 
were just taken away from the site because they were irresistible building material.

After World war II we had similar situation – it was time of new ideology, when all 
traditional was connected with bourgeoisie and religion.  Again it was perfect  time for  growth 
of parvenus of different kind – to prove it’s devotion to the Party some people were capable of 
going extremely far. Those were sudden new leaders, uneducated small minds with huge hunger 
or power. Their only goal was to fulfill their dreams of power. 

Mostar almost lost it’s Old town because it appeared to be “to traditional” for some. 
They destroyed some of the oldest mosques in the city – because new ideology was against God 
and religion.  Kujundžiluk street – beautiful picturesque  street leading to Old bridge was saved 
seconds before it’s destruction. Fortunately, one of the Committee members was informed 
about it on time and stopped this crime. 
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Figure 15 – Potoci Bridge           Figure 16 –Potoci today             Figure 17 –Grabovica Bridge 

It is not just war and post-war time that do not respect the value of monuments in this 
country. Before the war, a Bridge in Potoci, village on north entrance to Mostar was replaced 
with a new concrete  bridge. No-one  intervened to save it. It just vanished. Today, on that 
site, instead of an old mosque with small graveyard and beautiful unique small bridge we have 
an ugly scene of badly reconstructed mosque, concrete riverbed and bridge. Unfortunately, it 
seems to be “in” in this part of the world.  

Marks of urbanization are visible on many of these bridges – pipes, plumbing, electrical 
cables, chandeliers… All this equipment seems to be an inevitable part of our environment 
besides its strange appearance, especially when on protected monuments. It is just common to 
use the easiest way than to think in favor of  protection and preservation. Every little intervention 
even in scale of nail riveting can irreversibly harm the structure. 

Traffic is definitely one of the biggest problems for these bridges.  In time when they 
were constructed, horse carriage was the heaviest transportation mean. Stone bridges were 
constructed mainly for pedestrian or horse transport, not so frequent and aggressive. New age, 
nevertheless, brought new vehicles. Vibrations, wheels crashing the pavement and parapet 
stones, sudden increase of the weight, and many other factors, are harming these bridges today.

Although we could presume that the bridges inside the cities are more endangered by 
traffic –  that is not the case in practice. Cities mostly have financial resources for construction of 
new bridges and communications. Country bridges were mostly built on only acceptable spots in 
wide range, and not rarely taken for granted as solid and unbreakable. Far from the public eye, 
they rarely get much attention. That is why the initiatives to dislocate the communication and 
make new bridge for traffic use are uncommon. 

Last ten years bridge in Kožetina is used as main road for heavy trucks that carries the 
wood. As this issue is illegal, trucks are using side roads by Drina river. At the end of the recent 
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war, rocky mass on the right entrance to the bridge was removed because it was an obstacle 
for the trucks traffic. The fact that this widening was done with dynamite is not a surprise. 
Considering the fact that entire bridge is on the sliding ground, it was pure luck that it survived 
this attack at all.

CONCLUSION

This Paper gives an overview of issues concerning deterioration and damages of the old 
stone bridges. Working in the field of monument preservation and opportunity to work on the 
Reconstruction of the Old Bridge in Mostar helped me realize the importance of preservation 
rather then reconstruction. 

Journey through twelve one span bridges was a try to emphasize their importance as 
monuments that served people through centuries and rarely received adequate maintenance. 
They were always pushed to their final limits and every following period brought new, more 
sophisticated way to harm them.

When the monument is neglected for a long time it becomes submissive to many different 
causes that can lead to deterioration of destruction. By naming and describing these causes and 
their consequences I tried to set up the diagnosis in an easier way. 
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ABSTRACT

The exponential increase in population and contemporaneous increase in standard of liv-
ing for many, will mean that the demand for essential goods & services (transportation, cars, 
planes, but also housing, materials, water, food) will increase by at least a factor 2 in the next 
few decades. (Jacob Fokkema 2007)

Scientists estimate that if in 2050 9 billion people with a Western life style will populate 
our planet, we would need six Earths to meet the needs of the population. (Natalis Dias, TU 
Delft, 2007) With the present exponential increase in population, the necessary resources to 
nourish this growth decrease due to today’s linear facilities of industrial systems. The challenge 
of this century is the question of how we can establish a sustainable exploitation model behind 
environmental capital so that sufficient resources, clean air and water remain for future genera-
tions. How can we transform the linear thinking around the market economy, expressed in short 
product lifetimes and a society that deprives itself of natural resources, to more circular thinking 
whereby mass-production is linked to continuous replenishment of the natural resources, where 
concept of waste does not exist and whereby materials are circulating in continues loop forming 
a base for new circular economy? 

Massive processes of urbanization under way today are inevitably at the center of the 
environmental future. It is through cities and vast urban agglomerations that mankind is increas-
ingly present at the planet through which it mediates its relationship to the various stocks and 
flows of environmental capital responding to the ever changing requirements.

The physical impact of the increasing building mass in industrial and developing parts of 
the world is undeniable. In Europe, the building industry accounts for 40 percent of the total 
waste production, 40 percent of the CO2 emissions and 50 percent of all natural resources are 
used within the building sector [Ref. 1]. Ultimately the biggest negative impact on the environ-
ment and economy comes from building industry today.

Therefore it is crucial to understand the capabilities of buildings, to transform what is 
today a negative environmental impact to a positive one. The complex systemic and multi-scale 
capacities of buildings provide massive potential for a broad range of positive correlation with 
nature’s systems and value redefinition. We only need to design buildings and supply chain in a 
way that they can function as such. By doing that buildings could become metabolisms that are 
able to ensure their sustainability through reprocessing of resources and values within their own 
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systems throughout the time. Such building metabolism will be able to close the loop of material 
use and buildings would become future material banks. 

It is a design task to ensure the vitality and quality/reuse of buildings and its materials 
throughout the time. This is a big challenge considering the fact that cycles of changing require-
ments imposed on buildings are accelerating. Due to technological and ICT revolutions, we are 
witnessing increasing acceleration of change almost on daily bases in all fields. These changes 
affect the way we communicate, work, travel, live, while trends and predictions risk to be over-
run already at the time they are identified as such. What is the physical answer to this increasing 
dynamics, considering the capacities of the planet and human physical and psychological needs? 
And if Reversible Buildings, Dynamic architecture, Transformable structure etc. is the answer, 
how does it look like? (Durmisevic, Pasic, Colacoglu, 2015) When repositioning the design in the 
context of emerging challenges one can learn a great deal from monuments that have survived 
centuries, being the best reference to waste elimination and value and material preservation.

THE WORLD OF TODAY 

Twenty-first century is marked by the transition towards sustainable, circular societies. 
This is a century of multiple interrelated challenges ahead: climate change, resource depletion, 
demographic changes, migrations, water, air, poverty, CO2, banking and economic crises.

The need to preserve the environment and living conditions on the planet for future 
generations is one of the greatest challenges that humankind addresses today.

The way further is through transformation of linear consumption model of natural 
resources into a circular one, to rethink the way we process materials and use artifacts and to 
redefine our value systems into one that will be able to address the challenges of sustainable 
qualities and living. 

Therefore, the most compelling question for any designer today is how to design for a 
sustainable future, but it is also a question that concerns industries that seek to understand 
the environmental consequences of their current activities and how they can adopt sustainable 
business models. In envisioning such a new system that includes a circular approach to material 
use, making vital cities, and buildings, merge of design and engineering will form the key 
accelerants towards sustainability.

Architecture, as part of both socio-cultural structure of a society (carrier of identity 
and memory of a place), as well as of physical environment, plays an important role in the 
transition towards sustainable development.In the end, it is built environment that forms an 
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interface between human aspirations for the increase of comfort, safety on the one hand, and 
environmental, esthetic and technical tools that can be used to answer these growing aspirations 
on the other. 

Construction and use of buildings account for about half of all the extracted materials 
as well as half of the total energy consumption and about a third of our water consumption. 
Additionally, the building sector accounts for 50% of global greenhouse gas emission (UNEP-
IETC, 2002) which makes it the largest single contributor to greenhouse gas emissions globally. 
These negative impacts result from traditionally linear approach which predominates in the 
construction supply chain. To address this challenge, the strategy is needed that will improve 
material value for recovery and transform linear model of material use into a circular. The 
strategy that will be adding value to each new use cycle of materials and buildings resulting into 
a new economic concept, namely circular economy. 

Keeping in mind that economic growth and prosperity of modern society are based on 
industrial systems that consume energy and materials on a flow-through basis and without 
positive feedback loops, resulting in pollution, growing waste problems and disappearance of 
biodiversity, transition to a circular economy will require fundamental changes in the way cities 
and buildings are shaped and profits are distributed through the whole life of a product or a 
service. 

 

Figure 1: end impacts of the existing linear industrial systems linked to the consumption economy on the 
life support systems

Many EU countries have just started to investigate the consequences and the burden of 
the existing building stock constructed in last 60 years. When looking at the built environment, 
one can conclude that at the beginning of the twenty-first century only a small percentage 
of building stock built after the second world war, has potential future value. Considering the 
overwhelming downstream of the resources in construction we need to imagine a new world 
with new value system involving overall redesign of unsustainable processes, methods and 
applications of all artefacts from cities to buildings. 

Issues as lovability, adaptability and reuse, will be critical to the city and building value in 
the future. 
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In many west European countries buildings have been seen as products with short use 
life. Average economic life span of buildings built after the second world war is 20-30 years 
including return on investment within 8-10 years. That is the reason why buildings were not 
design for transformation and upgrading to new requirements. Moreover they were designed 
for demolition and not for durability. 

Project developers and real estate agents in the Netherlands are warning that there is a 
great gap between today’s building stock and the changing and dynamic requirements of the 
user of buildings now and in the future. The central question that currently keeps investors and 
clients busy is: “What is the future value of existing and future real estate?”  

In general, 42% of new construction in the Netherlands is due to the replacement of 
demolished buildings (that had no future value) .1 

Figure 2: Construction 1989 Fortis Bank Amsterdam, Demolition 2014 Fortis Bank in Amsterdam

A representative example of this trend is the building of the Dutch Ministry in the center of 
Den Haag which become subject to redevelopment and demolition 20 years after construction 
(fig.…) or Fortist Bank Building in the center of Amsterdam has the same destiny already 18 years 
after the construction. Furthermore real-estate developers warn that existing building stock 
does not match the continuous and ever-increasing changes in market demand. This difference 
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in supply and demand resulted in the huge vacancy. Only in the Netherlands, according to the 
National Planning Institute, the society has a burden of 8.5 million m2 of vacant office space 
without a use value.2

For example health care organisation Carintreggeland in the Netherlands has researched 
whether it is possible to adapt its existing health care facilities to new health policy requirements. 
Carintreggeland’s oldest building was built in the Nineteen Sixties, but the youngest, which 
already needs to be replaced, was only built in 1994; twenty years old. In spite of the building 
still being very solid there is no other solution than to demolish. Since buildings are not designed 
to adapt to new requirements, the cost for renovation are almost as high as for new building. 
This health organisation will replace the existing stock with flexible buildings in order to be better 
prepared for the future use by many generations of inhabitants. 

Unrentable offices and old rental apartments in the Netherlands show that most buildings 
were not conceived, designed and built to change over time. Or actual societal changes and their 
consequences happened quicker than was anticipated at the time of design and construction. 
That is why more than 40 percent of the existing building stock (built during the past sixty years) 
is not fit for the future (Durmisevic 2013). In the long run these buildings will be demolished and 
replaced with new ones. But these new buildings should not contain the same mistakes. A new 
design and construction strategy must be established that is able to guarantee the quality and 
value of a building and its materials through their whole life cycle.

One can conclude that conventional building construction often result in value degradation 
of social, environmental and ecological capital.

Industrialized modern buildings are designed and built based on conventional mono-
functional and liner concept of use, consumption, demolition, and waste disposal. They are not 
built for long life on the concept of upgrading and adaptability to dynamic social, economic 
and climatic activities but for demolition. They do not produce energy, they consume it. They 
do not produce O2 and absorb CO2; they pollute the air. They do not absorb water, but instead 
create a problem for fast water absorption in the cities. They do not create more fertilized 
land, but rather destroy agricultural land and biodiversity. They do not create better climate 
conditions in the city, they accumulate heat in summer and increase the city’s temperatures 
and wind tunnels. Their systems and materials are not designed and made as reusable for other 
useful applications supporting industrial symbioses, but as future waste. Ultimately, considering 
the resource, energy, climate and financial crises one can conclude that the way we make 
architecture, buildings, and cities is not feasible any longer, and that the conventional approach 
to construction results in a waste of invested natural resources and financial capital. 
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THE WORLD OF TOMORROW

Considering the challenges previously addressed, future buildings will have to deal with 
new types of structures in order to answer fundamental requirements of sustainable living. One 
can assume that designers and engineers will be involved in the design of dynamic building 
structures that could be adapted to different use scenarios and technical and environmental 
requirements in the future, but also to the changing climate conditions in and around buildings. 
Such structures should be logical extensions of natural systems, reprocessing resources 
and empowering the natural system with beneficial impacts being result of internal circular 
processes.  Future buildings should be made of independent systems and subsystems, whose 
components would be a part of cyclic material flows through industrial systems and therefore 
will be reversible, reconfigurable, replaceable, and upcycleable. Ultimately it should be possible 
to design built environment in such a way that it can be seen as a material bank and resource 
pool for new construction. The world of tomorrow is environment where the waste does not 
exist and is characterized as a design arrow, where the rest material from one system is resource 
for another.

Figure 3: City as a material bank providing circular material stream (DOEPEL 2012, Doepel Strijker, The 
Netherlands)

MEASURES FOR FUTURE VALUE

Transformation of the built environment is inevitable if we want to guarantee the quality 
of the built environment in the future and to provide for continues upgrade to a better comfort 
level following the technological improvements. However most buildings are designed without 
the capability to adapt. 



146

3rd International 
Conference 
“The Importance 
of Place”
Sarajevo, BiH

The new building generation needs to have a high transformation capasity. And in order 
to eliminate all negative effects of conventional building methods the new building generation 
need to guarantee three dimensions of transformation by design: 

• Building transformation (adaptability on building level), 
• System transformation (reconfiguration, reuse, repurpose) 
• Material dimension (upcycling/downcycling) (Durmisevic 2013). 

Besides the traditional functional, technical and aesthetic requirements, the characteristic 
transformation and reuse potential of building will also determine the quality of the future 
building. In the long term the emphasis will lie on how a building is organised, meaning that 
buildings with a higher transformation potential will be of higher value. Based on the three 
dimensions that determine the transformation capability a link with the future value of a 
building can be established. A building with a low transformation capability is a building that 
cannot be modified and of which the materials cannot be reused or upcycled. A building with a 
high transformation capability has a long-term potential due to its flexibility and at the end of 
the lifetime, its materials can be reused in another building. 

However besides the technical and special dimensions determining future building value 
and reducing waste and material consumption, equally important is the fourth dimension, the 
dimension determined primarily by the design quality. Monuments teach us that when building 
is appreciated by users and people it has a bigger value and meaning to the society than just a 
collection of steel and concrete providing shelter. Such buildings last longer and can give identity 
to the street, neighbourhood or the city and provide cultural continuity. In this way the domain 
of the designer becomes the most influential tool for reaching the sustainability goals. In that 
sense four dimensions determining the future building value are:

• Up-cycling 3rd dimension of Transformation
• Element/Component reuse 2nd dimension of Transformation
• Adaptive 1st  dimension of Transformation
• Design quality (Prevention by design)

Eifel tower which was designed as temporarily structure that was supposed to be replaced 
after an exhibition, is an example showing how CO2 emissions, energy and material can be 
embedded and use prevented by design. As all steel profiles and frames used in the structure 
have been reused almost 25 times, considering the initial use life span of five years, CO2 footprint 
of Eifel tower is very low. Co2 footprint is representation of energy needed for production of 
steel profiles with associated CO2 emissions divided by number of reuse cycles. Following this 
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equation Eifel tower is one of the most sustainable buildings in Europe. This sustainability is 
primarily achieved by design.

Figure 4: principle equation calculating the CO2 footprint as a combination of CO2 needed for production 
of a kg of material divided by number of use lifecycles

This example shows that even though we need Technology is just a tool to provide better 
quality of life, psychological human needs often overrule physical once. Design is the place where 
purpose and meaning revive the matter. This makes design become fundamental to our physical 
and psychological comfort and key to sustainable wellbeing. 
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FUTURE BUILDINGS AS TRANSFORMABLE AND DISMOUNTABLE MONUMENTS

 

Figure 5: Canal House on Keizersgracht in Amsterdam, built in 16th century, illustrates structural 
and special transformation capacity of most canal houses that have passed through number of 

transformation phases since they have been constructed and are still the carrier of the identity of the city
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The most effective prevention of material consumption and waste is high design quality 
which is appreciated by generations. This quality is recognised in many monuments. Such design 
took careful consideration of the social/cultural context, and integrated spatial and technical 
configurations into a structure that has capacity to redefine its purpose and meaning to the 
society and users throughout the centuries. There are also well known examples of Amsterdam’s 
canal houses which withstand the time for centuries by changing functions from storage spaces 
to offices and apartments. An example that proofs that transformable monuments do exist. 
Buildings that provide cultural continuity and identity of the city for 600 years and yet are 
adaptable to changing functions and user perception of modern comfort of living.  
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Figure 6: Canal house in Amsterdam, Herengracht 11, built in 1666 recently upgraded and transformed 
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Architecture, as carrier of identity and memory of a place, as well as of physical 
environment, plays an important role in the transition towards sustainable development.

In the end, it is built environment that forms an interface between human aspirations 
for the increase of comfort, safety and quality of spaces on the one hand, and environmental, 
esthetic and technical tools that can be used to answer these growing aspirations on the other.

Therefore issues as lovability, adaptability, reconfigurability, reuse, and recycling will be 
critical to the continuity of city and building value in the future and its sustainability.

Sustainable society does need new building stones with capacity to create a new use value 
throughout the time again and again. However everything we make needs to be envisioned 
and designed first. Considering the challenges human society faces, sustainable world needs 
designers that can envision how the matter and time could form infinity.
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ABSTRACT

The cuboid is an archetypal shape which determined many prehistoric, historic and 
contemporary architectural designs. Although there are many advantages connected to this 
form, particularly from the point of view of erection, from a structural point of view, however, 
cuboidal shapes are extremely inefficient, since systemically they are exposed to considerable 
bending moments. On the other hand, forms of equilibrium, which generally are curved, feature 
a significantly superior structural efficiency but are more difficult to deal with in terms of shaping 
and manufacturing. Also curved forms of equilibrium have been in use during certain periods, 
exerting a strong influence upon the external appearance of buildings. Architects, along the 
history of architecture, developed different stances towards these two opposed archetypes, 
sometimes using one of them while at the same time trying to preserve the appearance of the 
opposed one. This shows that architectural forms, whose origin usually is rooted in constructional 
necessities, often transform into purely stylistic elements devoid of structural sense and used in 
an imitational manner.

THE DOMINANCE OF THE CUBOID

In view of the importance of form, or geometry, for the design of buildings, which hardly can 
be overestimated, and especially its close connection with issues and considerations of building 
construction, we will first analyse a basic geometry which is extraordinarily frequent in building, 
namely the cuboid, in regard to its conceptual, technological, and cultural origins (1).
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Fig. 1 Modern cuboid-shaped building (Municipal Library, Stuttgart)

Some Properties of the Cuboid

Obviously, there must be significant advantages which benefit this type of building shape, 
or, conversely, there must be some important drawbacks or difficulties connected with non-
cuboid basic patterns. In order to find out about the former or the latter, we can make some 
initial simple considerations:

Firstly, in building we always need to take into account the effect and the influence of 
gravity. Obviously, gravity is always vertically oriented and building components which with their 
system geometry follow this vertical line, like for instance a vertical wall, hence offer significant 
advantages from the start: if we presuppose certain proportions between height and width, they 
are stable from the beginning, since the centre of gravity lies within the core of the footprint 
surface. This is true for monolithic constructions which are upended, like one-piece stone pillars, 
as well as for constructions which, like is the case in masonry, are erected by stacking subsequent 
layers or courses upon each other. Additional strutting, which always is costly and sometimes 
complicated, is not necessary consequently. 

Secondly, perpendicular straight geometries also have advantages what the internal forces, 
or rather the internal stresses, are concerned: Building forms whose system geometry, under 
the predetermined border conditions, strictly follow the line of the flow of forces—at least that 
of the dominating forces—are forms of equilibrium, i.e. forms which coincide with the ideal path 
of forces and, hence, are totally free from bending stresses. Exactly this is the case with any 
perpendicular linear or planar building component under vertical load. It has the advantage, like 
any other form of equilibrium, of being totally free of bending, and hence free of tension.
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From these elementary preconditions, some features of basic shapes suitable for building 
can be deduced: well suited are all wall building types made from upright enclosures. The footprint 
geometries are arbitrary to begin with. However, we will see that other types of consideration will 
also set specific limits thereto. This is because the building structure not only consists of enclosures, 
i.e. of walls, but also of a covering, be it a floor or a roof, which both we subsequently will subsume 
under this general term. The constructional logic of a covering derives from the elementary task 
of freely bridging a particular span, which is usually limited by structural constraints and demands 
a particular construction. It follows forcibly that the walls upon which the floor is located run 
parallel to each other. This narrows down the preferred footprint geometry of the spatial cell to a 
parallelogram or a trapeze. If, in a further step, we apply this structural logic of coverings spanning 
one-way to the other, perpendicular direction, which also needs to be structurally complied with 
(mostly by a secondary construction of secondary beams, or otherwise planar floor sheathing) we 
end up with a perfect cuboid (2).

Fig. 2 The cuboid and its covering.

THE FLAT COVERING

Our attempt to retroactively reconstruct, as it were, some excellences of the basic 
geometry of the cuboid has been until now centring especially on the advantages of vertical 
load-bearing elements. Indeed, the basic geometry of the cuboid favours the load-bearing 
behaviour of the enveloping elements oriented vertically, whereas it severely penalises that of 
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the flat coverage, which is a genuine bending form, i.e. a non-form-of-equilibrium, as a matter of 
fact according to plan and inescapably. The overall system composed of the vertical support and 
a horizontal coverage is, regarded as a whole, not a form of equilibrium either.

This fact immediately becomes evident from a simple reflection: the elementary task of 
deflecting a continuous vertical load distributed over a space or a span towards two points of 
support generates a parabolic funicular line, an upright parabolic line of thrust. A built structure 
following this line with its system geometry, i.e. a vault-like building (3), would be a pure form 
of equilibrium and, hence, free of bending. The horizontal forces oriented inwards appearing at 
the supports of the suspension model turn into vault thrusts oriented outwards in the inverted 
system. The question why the cuboid, from all solids, developed into an actual standard and not 
the system described above, which is much more efficient from a structural point of view, maybe 
speculated upon.

Fig. 3 Vault-like building featuring a form of equilibrium.

Flat coverings were always connected with timber as a material since flat floors always used 
to be timber beam constructions, as a matter of fact in all world regions. And in very rare cases 
floors were built from flat flagstones or stone blocks: a particularly costly, heavy, and expensive 
surrogate solution only suitable to small spans. Architrave construction, as this building mode is 
called, presumably evolved from the elementary archetypical building concept of erecting and 
setting down immensely heavy stone blocks, originally pursued in megalith architecture. It was 
afterwards adopted by ancient Egyptian architecture and subsequently by the Greek, Roman, and 
Hellenistic (4).

The fact that heavy stone slabs were used in classical temple construction of antiquity, 
as well as in prehistoric megalith construction, does not falsify our hypothesis. Rather on the 
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contrary: in classical architrave construction, the resulting (almost ridiculously) small spans and 
horrendous costs in money or workforce were willingly acquiesced in, since this principle was 
exclusively used for cultic buildings, never for average ones, which were utility buildings. Irrational 
squandering of material and workforce obviously happened back then as it does today.

Fig. 4 Ancient architrave construction (Karnak Temple, Egypt).

Later on, architrave construction ingrained itself in the minds of architects and served 
them as a model for, and embodiment of, sublimation and superiority. The remarkable, it could 
be argued: devastating, influence exerted by this notably clumsy, not particularly smart principle 
of building upon the evolution of occidental architecture can be gauged from its pertinacious 
lingering on in form of diverse historical revivals during Roman antiquity, Renaissance, Neo-
Classicism, etc. (5). Usually, the pure cuboid shape, closely connected with this building type, 
stood at the forefront as the basic form to be imitated, but also the topos of the regular colonnade 
with rather narrow spacing. We will state some illustrative examples further below.

Even today, in our allegedly rational, technological and scientific era, we hit upon this 
architectural stereotype, albeit in modernly-correct shroud, abstracted to the very bones, 
executed with the most modern materials available which easily could cover a multi-fold span.

This enduring survival of a primitive building concept from the Stone Age which, by way 
of its adoption and transformation during Greek antiquity, acquired the consecration, as it were, 
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as an occidental cultural canon shows convincingly how a particular building mode, explicable 
from the building technology available and the material used (and possibly also rational as 
measured against precisely these constraints), eventually transforms into a cultural blueprint for 
innumerable subsequent imitations which, however, lose their meaning and justification under 
transformed border conditions. It is a curious fact that this simple phenomenon mostly escapes 
the attention of designers, or simply is regarded with indifference. But we will further elaborate 
this topic below.

Fig. 5 Neoclassical interpretation of the ancient colonnade (Altes Museum, Berlin)

TRANSITION TO THE VAULTED COVERING

If, for purposes of further reasoning, we postulate vertical supports, and consequently 
vertical enclosures, also for the pure vaulted building as depicted in figure 25—for instance 
following utility-related considerations or of other type like habit or custom—the resulting basic 
cell is composed of the following elements: two vertical supports under pure compression, a 
parabolic vault under pure compression, and a tie rod under pure tension which holds both ends 
of the vault together. Regarded both in its entirety and in regard to its single components, this 
configuration is a form of equilibrium and, hence, free of bending (6).

This simple derivation opens up in our evolutionary consideration a broad, historically 
extremely important category of basic geometries representing a departure from the pure 
cuboid, which are based on substituting a curved coverage for the flat one, i.e. a structurally 
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efficient for an inefficient one. We are talking, obviously, of vaulted constructions, which 
implement this structural principle in their sectional plane, and of domes, which are a spatial 
extension thereof obtained by rotating the system described around its axis of symmetry.

Fig. 6 Structural system of vaulted cuboid

THE VAULTED COVERING

Before, in a very brief historical narrative, we proceed to discuss some selected variants 
spawned by this elementary design approach, it is worthwhile analysing the accompanying 
circumstances of such cases as the vaulted coverage superseded the flat one:

Whenever timber either was not available, or too expensive, or not adequate for reasons 
of fire protection or durability, vaults were chosen over flat floors or roofs. Especially in hot 
climatic regions with scant supply of wood, smaller spans were preferentially vaulted whenever 
no reasons of utility advised against: this means especially with roofs, which unlike floors need 
not necessarily be walkable, i.e. flat. Also in humid climatic regions, vaults were built from stone 
whenever, in a flat coverage, timber would be exposed to humidity, for instance in basements.

However, there is another application of vaulted constructions with considerable 
historical significance: vaults were indispensable wherever large spans needed to be covered 
and, simultaneously, high exigencies were posed as to the durability of the construction under 
humid conditions and as to its resistance against fire. The evolution of a building type initially 
covered with a flat timber roof and, later on, with stone vaults can be traced particularly well 
with the basilica.

Centring on this historically extraordinarily relevant building type, we will now make some 
further reflections regarding the basic geometry of the cuboid.
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THE BASILICA

Many historic examples of Basilicas covered with flat timber ceilings prove that the 
technology available at that time was perfectly capable of covering the space with a flat timber 
structure.2 This becomes especially evident from many roof frameworks from timber freely 
spanning above church vaults from stone. They were used only for reasons of weather protection, 
albeit mainly in central Europe, being additionally placed above the stone shells, which were too 
sensitive against humidity. 3

The interior space of the Basilica, being an assembly room for the church congregation, 
with time demanded an increasingly larger width, resulting in larger spans, especially in the central 
nave. In this process, the structural system preferably used was the external shoring of the vault’s 
footings, which came to prevail, as is well known, in the shape of an elaborate buttressing (7). This, 
at least, had the advantage of transforming tension force to be borne by internal iron rods, which 
at that time was almost impossible to deal with from a technological point of view, into the much 
more familiar compression force, for which a perfectly adequate and tested material was available: 
namely stone. Only: how should one deflect to the ground sizeable horizontal forces, of all things, 
emerging moreover in dizzy height? It could also be asked why anybody should beget the idea of 
building vaults in dizzy height in the first place. It may be assumed that the ancient church master 
builders had a very hard time due to the consequential step of substituting vaulted ceilings for flat 
ones, while sticking to the familiar, unmodified basic type of the cuboid with vertical enclosures. 
This is because they had to grapple with a fatal combination of two heavily penalising factors: the 
systemic existence of severe vault thrusts and the considerable height of their buildings.

Fig. 7 External buttressing instead of internal tie bar.
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The solution chosen by Roman master builders, who, as is well known, made extensive use 
of vaulted constructions, was to deal with vault thrusts by means of shear walls placed across 
the vault’s axis, sometimes of formidable dimensions (8). It was a characteristic feature of Roman 
buildings that these shoring walls were integrated into the building structure and, hence, hidden 
from view. The logical consequence of this strategy was renouncing the option of generating a 
continuous space within the lateral naves, which harboured the massive shear walls. Consequently, 
on both sides of the majestic vaulted central nave, rather small, cavity-like lateral spaces emerged, 
so to say as the price for hiding the shear walls from sight, which were mostly separated spatially 
from the central nave, were subordinate to it, and had a markedly ancillary character.

Fig. 8 Basilica of Maxentius, Rome

The central nave used to be covered by groined vaults made from concrete, the lateral 
naves by cannon vaults oriented crosswise.4 By virtue of the lateral arched openings of the 
groined vaults, it was possible to sufficiently light the main space from above the lower lateral 
naves. The mighty strutting of the central vault constituted by the lateral shear walls permitted 
to realise accordingly wide-spanning, heavy main vaults.

As we know, this dramatically changed in the early Middle Ages, with the consequence 
of technologically—and hence conceptually—relapsing to rudimentary solutions. In a sense, 
conditions were set back to zero. Especially resources available for manufacturing and erection 
of buildings changed dramatically as compared to those of ancient Rome—namely reverting 
to primitivism. This fact, as can be imagined, bore heavily on the subsequent evolution of 
architecture.
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After adopting the basilica building type for Christian churches of early Middle Ages, 
which at first were covered with timber roof trusses following the Roman manner,5 architects 
slowly began to endeavour to vault smaller, later on also larger spans, in imitation of classical 
models. It is interesting that they proceeded very cautiously: first, only subterranean crypts were 
vaulted, which allowed introducing horizontal thrusts into the ground most easily, or otherwise 
neutralising them by means of the heavy loads transferred from above by walls and pillars. 
Subsequently, they took on, as we will see, the smaller and lower lateral naves and eventually 
the main nave.

Any reduction of height achievable, or tolerable in respect to interior daylighting or spatial 
effect, simplified the nontrivial problem of transferring the horizontal vault thrusts acting at 
considerable height safely into the ground; or in other words, to cope with the central nave’s 
height from a structural point of view.

Everybody who knows standard literature on the history of Medieval Church architecture 
is aware that authors, as a general rule, tend to regard the continuous increase in the height 
of the churches in the course of their historic development as a formal principle derived from 
theological and philosophical concepts.10 They usually claim that the height of the church spaces 
was sought for as a symbol of a heavenward dynamic, standing for religious spirituality and 
divine mercy. There is, however, a justified suspicion that this is only an esoteric explanation, 
only poorly substantiated, which was construed from hindsight. This is because there certainly 
are numerous, very worldly reasons which, in the context of this particular building type, make 
increased heights almost inevitable as a matter of fact.

On the one hand, they almost as a matter of course result from the basilica’s basic scheme: 
its utilitarian value is based upon generating usable covered floor space by lateral adding of 
comparatively narrow aisles or naves, limited in their width by the largest realisable span of 
their roof, this being a one-way structural system. In Christian church design, these are the 
central and lateral naves. Spaces with large width simply could not be generated if not by lateral 
interconnection of narrow elongated spaces, whereas generating long spaces was trivial due 
to the intrinsic conditions of the structural and organisational principle at work. Unlike today,6 
lighting and ventilating the interior spaces was only possible using window openings within 
vertical walls, never within inclined roofs. Hence, they could only be satisfactorily realised in 
the midst of the building by lifting the central nave over the adjacent lateral ones. This, as it 
were, cascading arrangement exacts a corresponding height, especially of the central nave. The 
broader the overall building becomes or, respectively, the larger the number of added lateral 
naves is, the higher the building turns out to be.
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Fig. 9 Different height sectors in the basilica.

Secondly, the need for height increases additionally through factors like the added height of 
the pitched roofs covering the lateral naves, supposed to protect their vaults against the action of 
weather (9). They occupy a band of wall from the enclosure of the adjacent next higher nave and, 
thus, impede locating windows there. As seen from the inside, this band of wall is then effusively 
ornamented, transformed into a distinctive, characteristic ornamental feature, and termed 
triforium—actually a rather awkward procedure equivalent to making the best of a necessity. This 
circumstance pushes the sequence of windows of the central nave located above, the clerestory, 
correspondingly upwards.7 Whenever, additionally, there is a continuous cannon vault below the 
pitched roof, like is the case with older Romanesque churches, no window can be located in the 
height sector corresponding to it. This pertains both the central and the lateral naves.

Breaking up cannon vaults laterally by introducing vaults running crosswise, thus generating 
a groined vault similar to ancient Roman models, in a sense was a response to this particular 
problem and, as a matter of fact, allowed to keep overall heights lower, or conversely to use 
higher windows taking advantage of the better daylighting resulting from it. In the first step, 
groined vaults were introduced in the smaller side aisles,8 later on architects also dared to apply 
this solution to the central naves.9 The benefit to daylighting conditions in the central nave was 
considerable. The structural challenges, however, did not diminish: the lateral thrusts of groined 
vaults were not linearly distributed like in the case of continuous cannon vaults, but concentrated 
upon their points of support, the load then being considerably larger. The massive cross-oriented 
shear walls, which would have born these thrusts in the Roman archetype, were not realisable 
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under the spatial constraints of the Christian basilica, i.e. the need to generate nave spaces 
continuous within themselves in one direction, and mutually interconnected in the other (10).

Fig. 10 Vault thrusts are supported by individual abuttments.

Some hazardous structural problems emerging in one of the first churches equipped 
with groined vaults covering the central nave, Vézelay (1104) (11), consequentially led to the 
introduction of an additional shoring element which, along the further evolution of this building 
type, was bound to become a standard: the flying buttress. A makeshift temporary strutting from 
timber was later replaced by flying buttresses made from stone.10 Thus, in order to compensate 
the tilting moment due to vault thrusts from the central nave, for the first time a lever arm equal 
to the complete width of a side aisle was activated (12). By this step, the task of transferring 
the horizontal thrusts of the central vaults, until now—at least partly—allocated to the vaults 
of the lateral naves, lapsed. Or put in other words: from then on, there was no need anymore 
to keep the vaults of the central and lateral naves located close together in space, which, until 
then, rendered a clerestory impossible, or at least severely limited its height. The vault of the 
central nave henceforth could be shifted upwards at discretion. From then on, the shoring flying 
buttresses were clearly visible from outside as added elements.11

Like becomes manifest from the section of Beauvais Cathedral, architects not only made 
the clerestory extremely high,12 thus enhancing the daylighting of the central nave considerably, 
but also transformed the flying buttresses, which at the beginning came into being as an auxiliary 
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element, into a veritable element of architectural expression.13 Like is often the case in architectural 
history, such kind of constructional elements introduced initially from a combination of daring, 
and consequent sheer necessity, are sublimated to a means of style and aesthetics. By this, also 
a clear departure from the formal paradigm of classical antiquity took place, an aspect we will 
elaborate further on.

Fig. 11 Vézelay: temporary shoring (left) and permanent flying buttress (right)

Fig. 12 Activating the complete width of the side aisle by means of flying buttresses (right)

This is an extraordinarily interesting design and construction-related process of 
development which—if we apply strict criteria of conceptual efficiency—actually derives from 
a basic misunderstanding: namely locating a form of equilibrium, which in itself is extremely 
efficient,—the vault—upon a form resulting in being not of equilibrium under the flow of 
forces modified therewith,—the cuboid-shaped body of the building or the substructure—, 
thus generating an overall system far beyond the range of any form of equilibrium and, hence, 
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far beyond the scope of material and constructional efficiency. Declaring the crutches made 
necessary by this process—the flying buttresses—to be an especially sophisticated artifice, like 
rapturously delighted art historians use to do in retrospective, is only another illustrative example 
of a practice very widespread also today, especially amongst architects: namely to generate, 
by making erroneous conceptual settings in the first place during an early design phase, severe 
problems which subsequently are mastered most spectacularly with enormous constructional 
expenses and by means of complicated auxiliary structures. This rather irrational proceeding is 
usually presented, paradoxically and very vexingly, as a particularly heroic feat of technological 
and architectural prowess.

Fig 13 Return to the perfect cuboid in Renaissance architecture.

The reason why, during the development of mediaeval church architecture, designers, in 
spite of facing tremendous odds, adamantly stuck to a basic design principle manifestly wrong as 
a whole from the beginning, i.e. the cuboid, probably is to be found in the psychological process 
of mimetics or skeuomorphism.14 By virtue of it, a particular form, consequential and factually 
efficient as it may be under specific initial circumstances, is maintained under changed conditions, 
counter to all reason, only because of oneself having become accustomed to it. This, in our case, 
explains the stubborn retaining of the archetypal form of the stone cuboid covered with a flat roof 
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and enclosed by vertical walls. This, consequently, appears to be a curious phenomenon of blind, 
unreflected imitation.

The cumbersome elaborateness of the Gothic buttressing soon, however, was repudiated 
by Renaissance architects, especially by the leading theoretician and propagandist of the time, 
Giorgio Vasari. In his eyes, Gothic architecture only was an expression of barbaric coarseness and 
clumsiness. The contemporary original idea, however, was the architecture of classic antiquity, 
whose aesthetic canon derived from the architrave architecture made from stone. Consequentially, 
only elementary geometric forms, especially the cuboid, the cylinder, and the sphere, were 
considered worthy of the new architecture, being an expression of Platonic perfection (13). 

Early on in the Renaissance, a return to antique building forms took place in Italy, amongst 
them the vaulted Roman Basilica. Buildings like Sant’Andrea in Mantua by Alberti (begun in 
1470), Santa Maria in Monserrato degli Spagnoli by Antonio da Sangallo the Younger (begun in 
1518), Il Gesù by Michelangelo and Vignola (begun in 1568), and not least St. Peter’s Cathedral 
by Michelangelo and other architects (since 1547) (14) show a clearly discernible basic scheme 
consisting of a cannon-vaulted central nave and side aisles covered with cross-oriented cannon 
vaults or domes, clearly detached from the former.

Fig. 14 St. Peter’s Cathedral
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Lateral aisles were more of side chapels or niches. Here again emerges the antique Roman 
concept of introducing the horizontal vault thrusts into transversal shear walls not visible from 
outside, thus avoiding elaborate external shoring structures. The side niches were often covered 
by cannon vaults oriented crosswise, which do not introduce thrusts oriented to the outside into 
the external wall, were they should have to be counteracted by visible abutments. It is because 
of this that these churches only occasionally show abutments at the outside of the lateral naves, 
like for instance Sant’Andrea, where there still appear abutments above the roofs of the lateral 
naves to shore the central vaults’ extrados. Otherwise, there is a clear tendency recognisable 
with Renaissance churches to either hide the buttressing, felt to be a kind of crutch at that time, 
within the building as described above, or to treat it as unobtrusively as possible, or to totally 
hide it from the view.15 In order to keep the external appearance of the cuboid shape of classical 
connotations with vertical external walls, a veritable obsession of contemporary architects, the 
latter stopped at practically nothing, not even particularly elaborate mockups: in the nave of St 
Peter’s Cathedral, Michelangelo locates a complete, deliberately inflated part of the building, in 
front of the roofscape above the lateral naves with the apparent intention of hiding these totally 
from outside (15).

Fig. 15 St. Peter’s Cathedral: Added gallery disguising the abutments of the main nave’s vault.

Later on, around the end of the 17th century, Christopher Wren, a notorious rationalist and 
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early scientist, did not shrink back from setting a totally useless exposed screen wall in front of the 
flying buttresses of St Paul’s in London (16), in order to render them invisible and to, once again, 
achieve the pure cuboid-shaped appearance inspired by his models from the Renaissance.16 The 
fact that, in order to prop this unsupported screen wall standing freely in space, he then needed 
to add abutments from the inside, did not seem to bother him too much.

Fig. 16 St Paul’s Cathedral: screen wall hiding the flying buttresses from view.

But let us continue our historical excursion one step further: the real consummation of 
this line of development of architecture history appears to have been achieved, also in his own 
perception, by Antonio Gaudí. For the Sagrada Familia in Barcelona, he chose the only correct 
solution of the pure form of equilibrium: the cross-section of the building shows how he fuses 
together the vaults and the buttressing of the main nave, forming a continuous catenary (17). And 
still: in spite of the Sagrada Familia’s almost uncompromising form of equilibrium, there still remain 
the vertical, precisely not inclined, external walls: apparently a last remainder of the archetypal 
form resulting from the ancient principle of gradually stacking stones upon each other. In this 
case, however, they still exert a certain structurally advantageous function, namely to deflect the 
lines of thrust of the arriving inclined structural elements further into the vertical orientation by 
the action of its vertical dead load, which is deliberately increased by inflating its height.17
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Fig 17 Sagrada Familia: form of equilibrium without external buttresses.

Only the modern movement effected the final and definitive transition to the pure form 
of equilibrium dominating the whole building design. The emancipation of the building envelope, 
governed mainly by criteria of building physics, from the load-bearing structure is particularly 
patent from an example like the municipal bath Heslach in Stuttgart (18). The arched structure 
almost uncompromisingly follows the form of equilibrium18 by adopting a parabolic shape. Once 
again, however, the building envelope splits up into gently sloping roofs and vertically oriented 
window bands: a remainder of the cuboid geometry which in this case is not traceable to structural 
considerations, but certainly instead to the difficulty of making inclined glazed surfaces waterproof 
durably at that time (1929). In a sense, we meet again the intrinsic advantage of vertical external 
walls, namely being optimally protected against rain, which was well known and often applied 
since ancient times, like mentioned above.19 Hence the cumbersome prismatic external shape of 
this building.



173

3rd International 
Conference 

“The Importance 
of Place”

Sarajevo, BiH

Fig. 18 Municipal Bath Heslach

Also in the case of more recent examples, especially the forms of equilibrium par excellence: 
the shells, the independent existence of structure and envelope is clearly recognisable (65). The 
structure follows with its shape the flow of forces and, in a sense, optimises this single design 
aspect up to the physical extreme. The facade, usually a light glazing, almost always keeps the 
vertical alignment and, as inconspicuously as possible, inserts into the remaining openings of the 
shell structure. With its vertical orientation, it follows mostly utilitarian considerations, occupying 
only a minimum of floor space with this position and consequently not really jeopardising the 
usage. Furthermore, vertical facades make it much easier to execute openings, and especially to 
operate them like in the case of rotating casements, than inclined ones.

Fig 19 Shell structure and vertical glazed façade
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Eventually, modern building technology managed to develop inclined glazings, or similar 
transparent envelopes, sufficiently waterproof and durable. The envelope, in the final step of 
our reflection, finally likewise adopts the form of equilibrium dictated by the flow of forces, 
neglecting the special advantages of the vertical alignment, or rather not being dependent on 
it. Finally in this case, it follows the geometry of the load-bearing structure. At the end of this 
development stands membrane construction, structure and envelope again melting into one 
single element, the building shape being totally governed by the form of equilibrium. Load-
bearing function, weather protection, and daylighting are all integrated in the material itself 
in modern membrane construction. But also in membrane construction, solutions featuring 
separated facades, usually made from glass or other light materials, placed vertically beneath 
the membrane canopy are rather common, thus taking advantage of the functional benefits 
from the classical vertical external wall.

THE CONSTRUCTIONAL ORIGIN OF INHERITED BUILDING FORMS

By centring on the basic cuboid geometry,20 which has been  strongly dominating the 
architectural practice for a very long time period, we have tried to make evident how complex 
the influences upon the architectural design are, how much they are mutually intertwined and 
interdependent, and how particular partial aspects sometimes gain prevalence against other, 
possibly competing considerations. As far as can be assessed in retrospect by critically judging 
existing architecture, rational decisions not always stood at the centre of the design process. 
It is puzzling how certain features which under specific circumstances emerged from a purely 
rational optimising process subsequently sometimes are adamantly maintained, contrary 
to reason and under changed circumstances. Or otherwise they are introduced again after 
centuries, as in revival movements like the Renaissance. We could term this process as sort of 
skeuomorphism. The symbolic dimension of architecture, which is always subjected to powerful 
cultural and emotional impulses, sometimes appears extraordinarily difficult to grasp and to 
harmonise with technological, reason-oriented criteria. It is most interesting, however, that the 
archetypical prototypes, which afterwards are imitated, modified, abstracted stylistically, and 
thus sublimated, originally derived from an uncompromising rationality—sometimes technical, 
sometimes economical. It is plausible to assume that the fantasy of master builders, architects, 
and engineers, from an historical perspective, always was first ignited by a template already built: 
only the factually existing built form, which initially always was usage-oriented, allowed being 
regarded, being treaded, being experienced, by this providing the visible model for innovations. 
These, subsequently, were adopted from this inspiring blueprint, then reinterpreted, often also 
put an edge to or exaggerated. In this process, not infrequently, the original building concepts 
conclusive in themselves were overstretched, counteracted, sometimes also deformed to 
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absurdity within the range of the feasible at any particular time period. The latter procedure 
is very widespread in our modern building practice, since today we have pushed the limits of 
the feasible very far with our modern building technology as compared to the possibilities of 
traditional construction. However, this goes not as far as many might believe. Therefore, it is 
always extremely helpful to designers to acquire knowledge about the origins of conventional 
building types—i.e. those subjected to general consensus—which, almost without exception, are 
of constructional sort.

(Endnotes)

1. Cf. Choisy A (1983) Histoire de l‘Architecture, vol. I, Slatkine Reprints, Geneva, Paris,

2. These increased spans of up to 30 m could only be covered with triangulated roof trusses constituted 
by two mutually supporting rafters, a tie beam under tension, and, as need may be, additional elements 
like a suspension column, a collar beam, or stiffening struts. This structural principle, however, seems not to 
have been developed before Roman antiquity. Cf. Choisy A (1983) p. 530ff.

3. As mentioned above, already in Roman antiquity it was possible to cover larger spans by means of 
timber trusses. Thus, the central naves of many basilicas featured roof constructions from timber. Cf. Choisy, 
who for the Basilica Ulpia states a main span of 75 feet (roughly 25 m), and for the Basilica in Fano by 
Vitruvius a span of 60 feet (roughly 20 m) (I, 531f). However, he claims the roof construction topping the 
Basilica Ulpia to have been made from bronze. According to the interpretation by Choisy (I, 531), Vitruvius, 
writing about the roof truss, speaks about a combination from rafters (capreoli) and tie beams (transtra), 
which suggests a triangulated roof truss construction similar to a contemporary couple roof (Ten Books on 
Architecture, 107, 17). Compare also the timber-covered palace assembly hall of Constantine at Treveris, 
erected in late Antiquity, featuring a span of 27 m. Interestingly, it was erected almost simultaneously with 
the spectacular vaulted basilica of his rival Maxentius. Consequently, vaulting technology was far developed 
in Rome, but obviously not in the deep province of Gaul.

4. Like for instance respectively the Basilica Ulpia (113 n. Chr.) by Trajan, the Aula Regia (92 n. Chr.) by 
Domitian, and Trajan‘s Market (113 n. Chr.), all in Rome.

5. Antique basilicas featuring timber roofs covering the central nave were, for instance, Fano (according 
to Vitruvius, span around 20 m), Pompeji (span 11 m?), Treveris (span 27 m). According to different authors, 
the great Basilica Ulpia at Trajan‘s Forum is said to have featured a roof truss from bronze (just like the 
vestibule of the Pantheon) which, however, was designed following the principles of timber construction 
(span 25 m). 

6. Owing to modern building technology, today we can afford introducing glazed surfaces also into flat 
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roofs. There are sufficient examples of church buildings without window openings at the central nave, 
for instance (according to Choisy, II, 203) the Romanesque churches in the regions of Poitou and Char-
entes in France. It is conspicuous, however, that the proportion of the lateral naves is slender and high: 
obviously, this was done with the intention to thus introduce as much daylight as possible into the central 
nave, which otherwise would be totally dark (Choisy, II, 205). This becomes particularly manifest from the 
interior of Saint-Savin. It should be noted that these measure overall also implies an increased building 
height and makes transferring vault thrusts more difficult, although only marginally since the elevation 
of the lateral naves aimed at providing better daylighting does not affect the higher central nave. Also 
hall churches, whose naves are all of the same height, diverged from the principal of effecting daylight-
ing by means of cascading naves.  Also in this case, benefit is drawn from short-circuiting of vault thrusts 
between vaults, but conversely high lateral walls are required in order to improve daylighting conditions 
within, light then penetrating the space up to its centre.  Another consequence are the heavy external 
pillars required to transfer the thrusts from the lateral vaults. Some examples are Poitiers (1192) or St. 
Elisabeth in Marburg (1236).  Also churches with one single nave, so-called aisleless churches, seek to elude 
the complication of buttressing. They consequently increase the span up to the width technically feasible 
and put up with correspondingly heavy abutments. Some examples are Angers Cathedral (begun in 1145) 
or Albi Cathedral (begun 1282), where the depth of the abutments, required for structural reasons, are 
neatly incorporated into the interior space in form of a niche. A strategy similar to Albi‘s is pursued by the 
design of the cathedral of Girona, which features the widest single space of Gothic architecture (23 m). 
 In this context, the Islamic mosque represents a special case. Due to its interesting combination of 
similarity to the Basilica and simultaneous radical differentness from it, it ought to be briefly addressed in 
this context. As is well known, the ancient Arabic Mosque type again features a hall-like interconnection of 
aisles or naves with a mutual orientation, which—unlike the Christian basilica however—are all of the same 
height. Light, in this arrangement, is only scantily introduced: sometimes through dome-like toppings, pref-
erentially concentrated in front of the Mihrab, sometimes through more or less large windows placed at the 
enclosed walls, but much more often across the facade between the enclosed mosque and the open court 
space, this wall being usually executed as a half-transparent screen. Under the climatic circumstances of the 
Middle East, this appears to have been sufficient for daylighting, at least according to the perception of con-
temporary architects and users. It is maybe precisely for this reason (!) that the clear height within mosques 
never played the same conceptual role as with Christian churches. Maybe it is also from this elementary 
conceptual setting that the notable sobriety of the configuration of Islamic cultic space derives, which aims 
at nothing else than providing the most fitting and economic spatial vessel for the densely packed parallel 
rows of the praying faithful.

7. Flat roofs, which would have allowed reducing the height, were realisable within the geographical 
extension of Christendom of the Middle Ages only under the climatic circumstances of southern European 
countries like Spain or southern Italy, or otherwise in the Middle East (Syria, Palestine). As a matter of fact, 
corresponding examples without triforium can be found, like St. Anna and Abu Gosh in Palestine, as well as 
the cathedrals of Seville and Palma de Majorca.
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8. Like for instance in the Romanesque schools of the regions Normandy, Auvergne, and Poitou in France 
(Choisy, II, 196). Examples: Jumièges, Bocherville.

9. For example in Vézelay (according to Choisy, II, 223), where, for the first time in Europe, the vault of 
the central nave is shifted upwards in order to provide better lateral daylighting through a clerestory, and 
the latter is executed as a round arch instead of a pointed one.  All this increased the vault thrusts to be 
born, or made its transfer more difficult, master builders therefore initially taking the decision to introduce 
tie bars. They do not exist today any more. However, their anchorings are still visible. Vault thrusts, hence-
forth, were transferred instead by free-spanning external flying buttresses applied here for the first time.

10. Choisy (II, 301)

11. Hence the extremely eloquent terming of flying buttresses.

12. In correspondence, the increase in symbolic significance of the glazed clerestory was considerable. 
From our own perspective, the certainly undeniable symbolic significance of the clerestory as a screen 
filtering Celestial Light possibly evolved only in the aftermath, i.e. only after the overwhelming effect of 
the first large clerestory windows realised could be witnessed. It is totally compatible with our working hy-
pothesis that this element, originally evolved from sober functional and constructional considerations, was 
subsequently stylised and sublimated, developing an intrinsic dynamic.

13. This example shows very clearly the quasi-evolutionary emergence of an element of style, deliber-
ately sublimated, from a necessity determined by the design concept.

14. Mimetism is an established term from literature and art science, from psychology, sociology, and an-
thropology. In the realm of architecture, the most prominent authors dealing with this topic in the present 
context are Viollet-le-Duc and Auguste Choisy. In the Anglo-Saxon language area, there is the term skeuo-
morphism (skeuos: Greek vessel or tool; morphe: Greek form), which is connected with art, handcraft, and 
industrial technology. It bears a special significance in modern software technology, where programmers 
often design virtual graphic user interfaces to appear like familiar physical objects. This was intended to be a 
means to buffer the perceived innovation shock to be expected in the early period of computer technology. 
Today, in this area, a clear tendency is perceivable to abandon skeuomorphic design.

15. The famous volute from church facades of Renaissance and Baroque architecture, which became a 
pervasive standard, and which appeared for the first time in Florence at the church Santa Maria Novella by 
Leon Battista Alberti (since 1456), but was already existing in embryonic shape in his Tempio Malatestiano 
at Rimini (1450), fulfilled different purposes. Apart from the task, much cited in the history of art, to fuse 
visually the higher central nave with the lower aisles, it presumably also was central to hiding from the view 
the undesired, but often unavoidable, abutments or buttresses located on top of the aisles‘ roofs, at least 
from the perspective facing the main facade. This can be very well appreciated from il Gesù by Vignola. It 
must not be forgotten: both works by Alberti are nothing but shrouds enveloping older buildings anyway, 
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and consequently fulfil a very evident sort of screening function.

16. It seems that Christopher Wren originally started with the serious intention of going totally without 
buttresses. For this purpose, the pilasters of the main nave‘s sidewalls were executed correspondingly deep 
and massive, to appear as abutments withdrawn from the view by being integrated into the wall: a type 
of visual trick. During construction, however, it became overly clear that it would not be possible to totally 
dispense with flying buttresses.  We might evaluate this as another example of chimerical wishful think-
ing by architects who, without having a clear view of physical laws, embark in bold design schemes which 
eventually turn out to be not materially feasible. At that stage of affairs, there often is no way back anymore 
however.  It was at that point that the idea with the screen wall emerged. Wren‘s lingering with models from 
antiquity or Renaissance becomes also manifest from his treatment of the dome shell of St Paul‘s Cathedral, 
which from a structural point of view was extremely advanced. He hid the middle supporting shell, a pa-
raboloid shaped as a perfect form of equilibrium, from view feeling that, exposed, it would have outraged 
the aesthetic sensitivity of his contemporaries. He clad the structural shell from the inside and outside with 
two perfectly spherical domes fitting with the classical formal canon.

17. The vertical wall, with much hassle, needs to solve the difficulties created by itself in the first place: 
A typical case of a problem generated by one‘s own early design settings (to introduce oblique loads into 
vertical walls), requiring to be solved subsequently with correspondingly elaborate appliances, also from a 
formal point of view. This bizarre strategy is commonplace also today. We must, however, admit that we do 
not know why Gaudí stuck to the vertical wall although he knew better, at least what the structural behav-
iour is concerned. He possibly had good reasons—or not.

18. This assertion needs to be partly qualified if one considers that the roof loads are not introduced lin-
early (like would correspond to the parabolic shape), but mostly punctually at the three points of support 
of the building envelope on the arch.

19. Similar solutions with vertical glazed surfaces set on top of arched or vaulted constructions can be 
found in the Wholesale Market Hall in Cologne (1940) and the Century Hall at Breslau (1913).

20. Pursuing the historic development of the dome is as interesting as the reflections we have made re-
garding the evolutionary history of the basic shape of the cuboid.  In this context, the dome represents a 
variant of the basic constitutive principle of the vault, it being a vault profile rotated around its central axis.
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SUMMARY

This paper briefly presents selected highlights of recent technological and materials in-
novations in the field of the conservation of porous quasibrittle materials. It is focused on ex-
perimental techniques and technologies for assessing the condition of substrates which are to 
be treated as well as assessing consolidation effects using NDT and considerately destructive 
methods. Material development is presented through nano materials and their combinations 
along with the application of modifications which are effective in special situations (linseed oil, 
fibres or pozzolanic additives).

INTRODUCTION

Conservation science has been one of the most fertile fields of research in recent 
decades. It is stimulated on one hand by new emerging challenges defining new demands and 
requirements for safeguarding cultural heritage assets and on the other hand by burgeoning 
scientific and technological development enabling more profound studies of problems as well 
as the development of new and more efficient conservation interventions. Climate change 
with more intensive weathering effects along with more frequent natural disasters and 
the environmental impacts due to globalization pressure are examples of such challenges. 
Breakthroughs in physics, chemistry and biology provide technologies and materials that are 
capable of dealing with conservation problems on micro- and nano-scales and take into account 
changes in time and response to the environment. Furthermore, new combinations of materials 
for the development of more efficient conservation treatments tailored to specific tasks are 
continuously being investigated. This also requires the application of new techniques and 
approaches to determine the state of heritage assets to be conserved.

INNOVATIVE DIAGNOSTIC METHODS

At the Institute of Theoretical and Applied Mechanics, new methods have been developed 
for diagnostics and monitoring of historical materials and structures. The governing idea is to 
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replace point-wise surface measurement with methods enabling the study of wider areas, 
measurements along depth profiles or over matrices of points. The extent of this paper does not 
allow for an exhaustive review; therefore, some representative examples are provided.

Colour and appearance measurements

The colour and appearance of cultural heritage surfaces is one of the most important 
physical qualities studied in the conservation practice. Typical point colour measurements have 
many disadvantages, as they do not represent an area’s appearance and are not appropriate 
for long term monitoring. Therefore, a full-field appearance measurement technique has been 
developed [1], [2]. In situ use requires a simple and inexpensive device that is at the same time 
portable and capable of great image resolution. These requirements may be satisfied quite 
adequately by a portable scanner. With regard to illumination stability, a portable scanner (Fig. 
1a) outperforms photography, which is unsuitable for measurement purposes because light 
conditions vary according to the weather. Using a scanner, it is possible to measure surface 
visual properties and the parameters of their statistical distribution reliably, provided the image 
is also calibrated by setting the highest and the lowest intensity level from a black and white 
template frame included in every scanned image.

Figure 1 – Portable scanner for surveying and monitoring the colour and appearance of historic surfaces 
(left); typical saturation / brightness coordination plot for a soiled surface (right). (Photo and plot 

J.Valach)

There are several “colour models” used to characterise properties of colour. Digital optical 
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devices use a RGB (red, green, blue) colour model to record images; however, the HSL (hue, 
saturation, luminance) model is better suited to characterise changes associated with surface 
degradation and thus transformations between colour models have to be performed according 
to known procedures, [3]. The degradation and soiling processes of CH monument surfaces are 
accompanied by changes in appearance which can be described in the technically more precise 
terms of brightness and saturation. Brightness is a measure of light reflected from a surface 
– the brighter the surface, the higher the value. Saturation is a measure of colour purity – at 
one end of the scale there are pure rainbow colours and at the other colours with additions 
of black, white or mixtures of them – that is, gray. Pixels of the image of a scanned surface 
can be statistically processed, and mean values and standard deviation for brightness and 
saturation determined and used for further analysis of a surface’s optical characteristics. The 
mean value represents the centre of gravity of all point positions with regard to brightness or 
saturation axes. Properties of statistical distribution can be visualised in a saturation-brightness 
coordinate plot in which every pixel of the image being studied is represented by a position in 
the brightness-saturation coordinate system. Projection of the image’s pixels onto a brightness-
saturation coordinate system creates a cloud of points whose dispersion and shape is a useful 
measure of surface degradation (Fig. 1b). A dense cloud means a uniform appearance, while a 
dispersed one signalises variations.

Figure 2 – A digital microtube device for water uptake measurements and typical results.

Water uptake measurements

Water transport correlates with pore sizes and further with the mechanical characteristics 
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of porous materials. In situ measurements of water uptake parameters make use of capillary 
water absorption, which can be measured using an innovative digitised micro-tube system 
based on the ability to: record the data electronically, record the water absorption from the 
very beginning, make continuous measurements of water infusion into the surface, make 
measurements on arbitrarily inclined surfaces, and measure “point” characteristics. No fixing to 
the surface and no special sealing are required (Fig. 2a) [4]. The pistol trigger is modified in the 
form of a microswitch that permits manual control of the recording of the instantaneous real 
time values into processor memory in the relevant set of the open group of measurement data. 
It is pushed when the water meniscus in the capillary tube crosses the scale line, corresponding 
to a value of 0.01 ml in a typical capillary tube. In the case of a microtube, the acquired data 
covers a very short period of water absorption, due to the limited amount of water in the tube. 
The records are therefore approximated by a linear function, which is used as the measurement 
representation instead of the usual water uptake coefficient (Fig. 2b). The innovated micro-
tube method allows easy and fast operation, easy storage and the easy elaboration of further 
data; in addition, it permits measurements on arbitrarily inclined surfaces and considerate 
applications without surface soiling. It can be used for water uptake point-wise measurements 
on very complex shapes with a small radius of curvature. It is several times more efficient than 
the Karsten tube method in terms of demands on personnel and time for surface water uptake 
characterisation.

Depth profile measurements

Characteristics along the depth profile typically rely on sampling and laboratory testing of 
thin slices. However, one specific technique and piece of equipment of the fy Geotron have been 
developed in cooperation with ITAM for ultrasonic measurements in situ (Figure 3a). It consists 
in two probes - an US transmitter and a receiver - which are to be inserted into holes of 20 mm 
in diameter drilled into the surface layer under investigation at a distance of up to 100 mm and 
a depth of up to 60 mm. The design features (a flat base, adjustable transmitter and receiver 
rods) allow for reproducible insertion of the device in prepared holes in order to get reliable 
series of measurement for investigating changes in the material. The device is portable and 
fully compatible with US equipment for laboratory measurement therefore the operator can 
rely on previously learned skills in data evaluation. The device is robust and well-engineered for 
difficult conditions during outdoor measurement. It provides the previously unattainable ability 
to measure the properties of materials in situ with an acceptable impact. A study performed 
by J. Valach confirmed an excellent correspondence between results obtained by classical and 
novel approaches on sandstone (Figure 3b), as well as for other typical building materials.



185

3rd International 
Conference 

“The Importance 
of Place”

Sarajevo, BiH

Figure 3 – Portable ultrasonic double-hole probe for measuring material properties along a depth profile 
(left); correlation with classical transmission mode measurements (right). (Photo and plot J.Valach)

ASSESSMENT OF CONSOLIDATION EFFECTS

The assessment and evaluation of impact of new agents on cultural heritage assets is not 
an easy task; it usually has no ambition to study all possible effects or to attain absolute standard 
values because for the most part relative data are sufficient for decision making. An assessment 
program must take into account that testing original historic material is usually not possible 
because destroying the assets being treated and extracting large amounts of material is not 
permitted. Therefore, consolidation effects are typically studied based on model materials or 
exceptionally also on authentic materials in the form of elements which are to be replaced due 
to their terminally degraded state. 

Consolidation of stone

The impact of consolidation treatment on stone is optimally investigated in a sequence 
of tests on the prepared stone blocks and thin plates. Material changes which are worth to 
study because they significantly influence the compatibility and durability of interventions 
include penetration depth, thermal and hygric/hydric dilation, strengths and abrasion 
resistance, modulus of elasticity, vapour permeability, microstructure (porosity and pore-size 
distribution) and specific weight. For historic materials a change of colour on the visible surface 
is also important,  as is the water sorption rate and absorption, liquid contact angle and time 
for absorption and drying rate, which must be tested on a larger amount of material than is 
represented by a thin plate. The sequence of tests starts with non-destructive ones, then the 
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thin plates are loaded in three point bending up to failure (Fig.4a). During the course of loading 
the deflection under the acting force is measured and from these data the modulus of elasticity 
is calculated. Broken parts are used for water permeability tests using a wet or dry cup method, 
and for other physical measurements, mainly porosity. Such a sequence of tests ensures that 
all experimental data are measured based on an identical test specimen, which improves the 
reliability of correlations and statistical calculations. Moreover, the cutting method gives direct 
data on consolidant penetration and the change of its impact along the depth profile.

Figure 4 – Thin stone plate testing (left), thin-walled mortar tube treatment (right).

Consolidation of mortar

Thin-walled test specimens with reliable full and even penetration proved to be suitable 
for comparative tests of consolidation effects also for mortars. Because of a high fragility of the 
mortar, thin plates for tension tests and short thin-walled tubes for compression tests are cast 
(Fig. 4b). The tubes can be treated with many cycles of impregnation easily when placed on a 
simple rotational shaft. The casting of special mortar specimens makes it possible to design and 
make mortars of various qualities imitating the real substrates. For example, a degraded lime 
mortar has been approached with a weak (lean) lime mixture prepared from lime binder and 
sand in a ratio of 1 : 9 [5]. The lean (weak) mortar further increases sensitivity for the observation 
of strengthening or consolidation effects. This unique methodology has been used for several 
large-scale comparative studies of consolidation, [6].

In-situ subsurface consolidation testing

The shallow subsurface cohesion can be reliably measured by means of the so called 
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peeling (“Scotch tape”) test. The procedure depends on the ability to measure released material 
directly on site, or to transport samples to a laboratory. In either case, the first step is to select 
an area without gross defects or imperfections that is dry and representative of the test material 
(i.e., reasonably clean) and place the Scotch tape on the measured surface. The tape is then 
smoothed into place using a finger, and after approximately 60 s of application the tape is 
removed by taking the free end and pulling it off steadily; the test is repeated ten times at 
the same place (ideally). Then the procedure is repeated in other places on the surface being 
investigated. The repetition avoids biasing of results because the loosened particles on a fresh 
tested surface do not represent the “near surface cohesion” characteristics of the test material. 
The ultimate amount of the particles released describes sufficiently well the cohesive material 
characteristics [7], [8], [9].

NANOMATERIALS

Construction nano-materials include a very wide variety of products and technologies, 
from “natural” historic nano-materials and technologies, to modification of modern materials 
with the aim to facilitate or retard chemical reactions, and surface protection with various 
functions – e.g., antimicrobial, anti-graffiti, self-cleaning, UV protection, etc. One important 
application of nano-materials and technologies is in consolidating or retrofitting degraded 
materials. This is exploited in cultural heritage conservation, namely in safeguarding quasi-
brittle composites and other porous inorganic materials. There are several reasons why nano-
materials play an important role in the conservation of art and architecture. They are capable 
of responding to the need to preserve the maximum amount of the original substance thanks to 
their ability to penetrate into various and variable porous systems. Further, nano-technologies 
enable the design and production of agents highly compatible with historic materials, with 
very high chemical effectiveness owing to their increased surface-to-volume ratio and a higher 
concentration of active substances, without side effects. Nano-materials are used advantageously 
for consolidating disintegrated historic materials, materials with cracks and fissures, materials 
with complex problems (wet and chemically contaminated materials), or in situations requiring 
complex solutions – e.g., combined consolidation and disinfection. New agents that make use 
of a suspension of calcium hydroxide nanoparticles in alcohols have also been developed and 
tested for replacing lime water technology, which requires tens or hundreds of application cycles 
in order to achieve observable strengthening effects, due to the very low solubility of calcium 
hydroxide in water [5].

The combined application of lime-based consolidants (a lime water, nanolime dispersion in 
alcohol) and silica-based consolidants (a nanosilica dispersion in water, a silicic acid ester solution) 
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was studied, with the finding that both lime water and the calcium hydroxide nano-dispersion 
are more effective in the consolidation of lime render when they are applied in combination with 
a silicic acid ester or a nanosilica dispersion. This was shown through experiments on series of 
model mortars with different aggregates, which proved that the strengthening efficiency due to 
consolidation is influenced significantly by the aggregate type used in the consolidated mortar. 
The silicic acid ester solution-based product was the most efficient for the consolidation of earth 
mortar [11]. 

Figure 5 – Microstructural characteristics of treated mortars and penetration depth of consolidants 
determined by the SEM-BSE method. Lime render treated with lime water and nanosilica (left) and with 

nanolime suspension (right).

The efficiency of the consolidation treatment using nanolime suspensions in alcohols can 
be effectively studied using suitable model or natural materials, such as Maastricht limestone, 
which has reasonably low strength and a suitable pore structure. Reliable results can be achieved 
with the commercial nanolime product CaLoSiL®, and its impact regarding both the concentration 
of calcium hydroxide and the sum of product applications was studied in relation to the porosity 
of stone, the treatment condition and the distribution of the product in the substrate. The 
optimal procedure for consolidation of the Maastricht limestone seemed to be 2 applications of 
CaLoSiL® E 25 (25 g/l of Ca(OH)2 in ethanol) or IP 25 (25 g/l of Ca(OH)2 in iso-propanol). A higher 
sum of applications resulted in an uneven distribution of the product in the stone specimen, 
which was followed by an increase of the strength in the surface part (Fig.6). Local white hazes 
appeared on the surface of some stone specimens after 6 applications of the products IP 25 and 
E 50, which might not be acceptable to conservation authorities on architectural surfaces where 
noticeable colour change is not allowed.



189

3rd International 
Conference 

“The Importance 
of Place”

Sarajevo, BiH

Figure 6 - Impregnated block of stone with marked traces of ultrasound velocity measurements (left); the 
resulting change of ultrasound velocities along the depth profile, measured from the treated surface and 

corresponding to a different amount of CaLoSiL nanolime transported into the stone (right).

Within the field of care for sculptural and architectonic monuments made of limestone 
in some countries (e.g., in Austria), there has been a historically continuous use of protective 
lime coatings or paints. In the regions of Upper and Lower Austria, Vienna and Burgenland, 
mainly so-called Leitha limestone (from the Leitha Mountains) is used. In the Czech lands such 
an approach was discontinued in the 19th century in favour of a “purist” idea of bare stone 
surfaces. Nevertheless, this treatment of stone surfaces has been coming back into use for 
many various reasons in the past few decades. The preservation of art and handcrafts made 
of limestone using lime coatings is most often seen in regions which directly border on the 
Northern States of Austria. Owing to the resource locations of Leitha limestone in these regions, 
there is a large number of cultural heritage assets made of this type of stone in the Czech 
Republic, too. Therefore, there emerged an interest in the enhancement of lime paints with the 
nanolime suspensions discussed above. Within the context of cross-boundary Austrian-Czech 
collaboration, a series of tests has been carried out focusing on consolidation treatment of stone 
with nano-suspensions of calcium hydroxide in ethanol (nanolime) and on possible modifications 
of protective lime coating systems using nanolime products. Increasing the durability of lime 
coating systems in exterior conditions was the aim of these modifications. Nanolime products 
were tested in various combinations as primers as well as final fixatives of lime coating systems. 
Studies were performed to determine whether the proposed combination of lime coatings with 
nanolime products would positively influence the adhesion of the coatings to stone surfaces, 
and their cohesion and resistance to aging in exterior conditions [12].
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Surface quality
Water uptake coefficient in kgm-2h-0,5

Before consolidation After consolidation
Sound (compact) 7,4 0,9
Degraded (eroded) 14,1 3,9

Figure 7 – Statue of Saint Florian (Leitha limestone) after restoration using nanosuspensions of calcium 
hydroxide in ethanol (left). Comparison of the stone surface before (left column of the right side of the 

figure) and after consolidation (right column) - the upper row represents a sound stone surface and the 
lower row a degraded surface. (Photo D. Macounová)

The results of laboratory testing have shown that in the tests of modified lime coating 
systems similar trends can be observed. Pre-treatment of the substrate (limestone) before the 
lime coating application with a primer based on a lime nanosuspension increased the adhesion, 
resistance and durability of the lime coating on all types of lime test specimens. A positive 
effect has been noted both in cases of limestone of high porosity, soakability and structured 
surfaces as well as in problematic cases of compact surfaces, and low porosity and soakability. 
The best results have been achieved using the CaLoXiL® Lime Glaze – a highly concentrated 
nanosuspension. Application of a fixative (in this case the less concentrated lime nanosuspension 
CaLoSiL® E25) for a final fixing layer of lime coating seems to have been positive only if the 
product CaLoSiL® E25 was applied in a very low amount, by fine uniform spraying, using a high-
quality sprayer. Multiple applications of CaLoSiL® E25 on a lime coating created a too-brittle 
layer which was more easily removable by mechanical loading. Also, such a high-quality thin 
layer does not influence the optical and aesthetic performance of whitish or tinted paints in a 
negative way. Possible slight white fading on the surface can be eliminated with a light spraying 
of water.

Recently, nano-fibres or nano-textiles fixed to a degraded plaster were also tested for 
consolidation and strengthening purposes [10]. Nano-textiles can be modified with addition of 
various nano-particles – e.g., Ag or TiO2 – improving their biocide or self-cleaning characteristics. 
However, application of these nano-textiles on lime mortars has failed in practice due to the 
impossibility of fixing them effectively to surfaces.

CONCLUSIONS

Recent research into the conservation of stone and mortar cultural heritage assets has 
given rise to several new techniques for diagnostics and assessment of their condition both 
before and after restoration interventions. They are mostly based on the intelligent exploitation 
of simple principles or techniques which have uncovered new prospects for conservation science 
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as well as for restoration practice. New, affordable and easily applicable techniques and methods 
provide restoration with more efficient tools that make it possible to enhance the quality of 
conservation treatments. Similarly, widely used historical materials known for centuries are 
taking advantage of new nano technologies (e.g., calcium hydroxide based binders), making it 
possible not only to improve the quality of restoration work but also to substantially prolong the 
life of cultural heritage assets thanks to the greater capacity of such nano-materials to impact 
consolidation and strengthening. 
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Il a publié plusieurs articles dans les revues suivantes : Revue “reflets”, Commission nationale 
algérienne pour l’UNESCO; Bulletin d’Archéologie Algérienne, Alger; Antiquités Africaines, Aix en 
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Provence; Oriens Antiquus, Rome; l’Année Epigraphique, Paris; Römische Mitteilungen, Rome; 
Revue d’Histoire et de Civilisation du Maghreb, Alger; Le Courrier de l’UNESCO, Paris; Museum 
International, UNESCO, Paris.
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PROF.DR.LJUBOMIR MIŠČEVĆ

University of Zagreb 
Croatia

Born in 1954 in Zagreb. Graduated from the Faculty of Architecture of the University in 
Zagreb (FAUZ) in 1979. Received Dean’s and Rector’s awards. Since 1979 he has been working in 
the Institute of Architecture and as associate at the Department of Architectural Design. From 
1989-92 worked as assistant for the course in Interior Design. Since 1991 he has been teaching 
Energy and Ecology Architecture. He became a senior lecturer in 1994/95 and assistant professor 
in 1996/97. He has been teaching courses in Architectural Design II, IV and V. Since 1997/98 he 
has been a supervisor for Graduation thesis course and in 1999/00 the head of the course in 
Integral Work. Since 2001 associate professor. Since 2007 he has been teaching Sustainable 
Architecture, since 2008 High-tech Architecture on Diploma study, since 2007 Design of 
Sustainable Architecture on Doctoral study (FAUZ) and since 2012 High-tech Architecture Doct. 
study in Ljubljana. Associate professor from 2003, professor from 2010.

Lecturer on International postdiploma study Sustainable Energy Engineering (FSB, Zagreb), 
visiting lecturer on Art Academy in Zagreb and Faculty of Architecture in Ljubljana (FAULJ).   

Since 2000 he has been head of International Summer School of Architecture in Motovun 
and a head of Study Centre (FAUZ) since 2007. He passed his licensing exam in 1983. In 1998 he 
became a licensed architect of Croatian Chamber of architects and engineers in construction. 

He completed the post-graduate program in Urban and Physical Planning in 1982; 
registered scientist (No:114866). He attended a specialist seminar in Bioclimatic Architecture 
and Practical Design in Lisbon in 1993. Since 1985 he has been engaged in an international 
research project (Croatia - the USA) in Energy and Ambience Rehabilitation in Housing, Trnsko 
settlement in Zagreb  (DOE-PN 777). In 2004 he was invited and attended the Foreign Visitors 
Program Urban Environmental Issues organizes by USA, State Department. 
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Since 1984 he has participated in international conferences and published papers, 
projects and studies. He has published papers on solar and ecology-based architecture as well as 
architectural theory, sustainability, timber and brick architecture, high-tech and environmental 
protection.

His realized projects include: single and multy family houses, hotels, office and industrial 
buildings (mostly passive solar and passive house energy standard), town planninig projects, 
interior designs, graphic and product design, numerous designs for exhibitions, theatre and 
TV set designs. Topics of research and professional work are energy efficiency, sustainability, 
architecture of wood and brick, intelligent architecture, high-tech and environmental protection 
that are continuously presented on exhibitions and public lectures. He participated in home 
and foreign architectural, urban and design competitions. Award-winner in competitions. He 
received the award from the Croatian State Administration of Environmental Protection in 1995 
and from Ford Motor Company for the protection of nature and cultural heritage in 2000. He 
organized group and individual exhibitions in Croatia and abroad. 

Chairman of the Association of Zagreb’s Architects from 2001-2005. He was the editor 
and now is the member of some editorial boards of professional journals, visiting lecturer in 
Croatia and abroad, takes part in international research projects, reviewer, member and head 
of professional and other associations (Croatian American Society - Section for Architecture, 
Croatian Society for Visual and Art Culture etc.). The president of Croatian section in International 
Solar Energy Society (ISES) and the president of Croatian Centre for renewable energy sources 
(CERES). Head of Passive House Consortium Croatia from 2014.

Head of EU projects for Croatia; PASS-NET (with the support of Intelligent Energy Europe - 
IEE) - the three years project (2007-2010) that promotes passive house as a standard of building 
in EU, IDES-EDU as of PERFECTION and OPEN HOUSE projects in 7th European Framework, and 
as cooperator in EU projects INTENSE, ECO-SANDWICH and CROSKILLS with Faculty of Civil 
Engineering (UZ), from 2013 EU project BISTEC as liason person of FAUZ.
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PROF.DR. MUHAMED HAMIDOVIĆ

Sarajevo 
Bosnia and Herzegovina

Since 2008 Cooperation with the office SL-Rasch and Prof. Frei Otto, Stuttgart, in lightweight 
consObrazovao se, studirao arhitekturu, doktorirao u Sarajevu, a magisterij odbranio u Zagrebu;

Bavi(o) se edukacijom na Arhitektonskom fakultetu i na Akademiji za likovnu umjetnost 
u Sarajevu - na redovnom i postdiplomskom studiju iz oblasti teorijskih metoda u dizajnu i 
unikatnom oblikovanju predmeta po osnovi svrhe arhitektonsko-envajormentalnog prostora, 
mentorirao brojnim diplomcima i doktorantima ovih institucija.

Strukturalno i strukovno opredjeljen k filozofsko kontenplativnim izazovima. Preispituje 
fenomenološke artikulacije i ozvedene vrijednosti dooblikovanog stanja predmetnosti. Komparira 
trajna iskustva,  publikuje istraživačke rezultate primjenjene bosansko-hercegovačkom 
graditeljsko likovnog iskustvu. Realizira vlastite kreacije - analogne vremenovanju - korisnim 
historijsko-estetskim kanonima struke: prevrednovanjem - pozitivnim restauratorsko-
konzervatorskim principima - približava utilitarnosti ideja, traga za idiomima domicilnog 
stanovništva, njihov genius loci i teritorij. Svrstava poimanje „autentičnog“ iskaza u potrebito 
do-oblikovanje pojedinih predmeta i gradbenih cjelina.

Teksktualnim prilozima, publikovanim  knjigama i studijskim projektima aplicira steknuta 
saznanja - filozofsko-estetska i metafizičko heremenološka - razotkrivenost otklona u arhitekturi 
i dizajnu  modeliranjem  tradiranog praksisa datih kulturoloških vrijednosti.
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ASS. PROF.  
AIDA IDRIZBEGOVIĆ-ZGONIĆ

Faculty of Architecture  
University of Sarajevo 

Bosnia and Herzegovina

Aida Idrizbegović Zgonić, architect, Assistant professor at Faculty of Architecture, 
Department for Theory and History of Architecture and Preservation of Built Heritage at 
University of Sarajevo since June 2011. Worked on Mostar restoration projects and nomination 
file for WHL. Recently focus of her research is new regionalism and appropriate design of new 
structures in historic settings. She is co - author of a book Restoration of Mosques in Bosnia and 
Herzegovina, published by IRCICA, Istanbul in 2013.




