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TECHNOLOGICAL SOLUTIONS FOR COVERING ARCHAEOLOGICAL 
SITES IN ORDER TO PRESENT MOSAICS IN SITU – CASE STUDIES

Ugrinović, Aleksandra
University of Belgrade, Faculty of Architecture, Bulevar kralja Aleksandra 73/II, 11000 
Belgrade, Serbia, aleksandra.ugrinovic@arh.bg.ac.rs

Krstić-Furundžić, Aleksandra1

University of Belgrade, Faculty of Architecture, Bulevar kralja Aleksandra 73/II, 11000 
Belgrade, Serbia, akrstic@arh.bg.ac.rs 

ABSTRACT

Great importance is given to the development and reconsideration of existing and creation 
of new approaches to the protection, preservation and management of heritage. This is a 
challenge for many professions involved in these activities, and therefore for the architectural 
profession. There are various approaches when it comes to protecting the heritage. In the 
case of archaeological sites, protective shelters are often a solution. Technological solutions 
for covering ancient sites in order to present mosaics in situ are discussed in the paper. The 
distinction between the two concepts of coverage is taken into consideration. The first concept 
is based on covering the site using protective structure without closing the space, while the 
second concept implies covering the site by forming a closed space. The subject of this paper 
is a comparative analysis of two case studies that represent the two concepts of covering the 
archaeological area in order to protect and present mosaics in situ. This analysis will examine 
the applied concepts, technical solutions, used materials and structures to cover the site. The 
aim of the study is to identify the advantages and disadvantages of the solutions, as well as to 
determine whether their performance has resulted in the devastation of the site or contributed 
to its higher quality presentation.

Keywords: presentation of the heritage, archaeological sites, protective structures, technological 
solutions, heritage sustainability

INTRODUCTION 

The beginning of the site presentation in ruins was marked by the great archaeological discoveries 
during the 18th century and the transfer of original artifacts by the great world powers to their 
countries. As a result, there has been heritage abuse, smuggling, waste of collections and 
devastation during the displacement from one place to another. The development of theoretical 
thought, the emergence of international organizations and the definition of legal protection 
measures through charters, conventions and recommendations for the heritage preservation 
have enabled us to percieve the undertakings of artifact transfer as unacceptable nowadays. 

1Corresponding author
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The considerable influence on the presentation of archaeological sites was carried out by the 
Restoration Theory of Cesare Brandi, based on the presentation of the finding in situ. It has left a 
great mark on the Venice Charter, which also prohibits the dislocation of artifacts from the place 
where they were found and introduces the notion of a cultural landscape where a monument 
is inextricably linked to the environment (Vučenović, 2004:153), be it urban or rural in which 
it is located. Accordingly, the concept of archaeological sites covering with the goal of their 
presentation of in situ was derived from the Restoration Theory of Cesare Brandi.
The topic of this paper includes the analysis of technological solutions for covering the ancient 
sites of Mediana located near Niš in Serbia and Armira in Bulgaria, in order to present mosaics in 
situ. The paper will discuss advantages and disadvantages of the two concepts of site covering. 
The first concept relates to the uncovering of the site without closing the space, while the other 
concept is based on the construction of an object above the remnants of the buildings from 
previous epochs resulting in the formation of a closed space. In the second case the object has 
a protective function with the museum setting in situ. This analysis will examine the applied 
concepts of protecting the coverage of archaeological sites from the aspect of design and 
construction. The aim of the study is to identify the problems with which the protection service 
encounters during the protection and presentation of the site in situ, understand the advantages 
and disadvantages of analyzed solutions, as well as whether their performance has resulted in 
devastation of the site or contributed to its presentation. Also, the intention of this paper is 
to encourage the opening of archaeological sites in Serbia for visitors and make affirmation of 
heritage by inclusion in modern life which would also enable its sustainability.

ARCHAEOLOGICAL SITE MEDIANA

Mediana is an ancient suburb, a suburbium, formed within the area of the city of Naissus, 
today’s Niš. It is located near the village of Brzi Brod, positioned in the east of Naissus, on the 
left bank of Nišava, covering the area of 80ha. It is 4.5km, or three Roman miles, away from 
the hometown of the Emperor Constantine. Mediana takes a good strategic position because 
it is next to the Roman way via publica which merged Naissus and Serdica (Milošević-Jevtić, 
2013:118). Archaeologist Nikola Vulić was of the opinion that it represented the residence of 
Constantine the Great  (Crnoglavac, 2016:5) which has later been confirmed by archaeological 
research and the discovery of rich decoration, architectural plastics, about 1000m2 of floor 
mosaics, reception spaces, as well as its spacious organization adapted to the procession. The 
residential complex on Mediana consists of a peristyle villa, thermae in the northwestern part 
of the complex and a monumental triumphal gate with a fence wall. 
In 1979 Mediana was categorized as an immobile cultural property of exceptional significance. 
Findings informed us about large technological achievements in antiquity (floor heating – 
hypocausts, water supply – water pipe network) and the development of culture and art that 
had the function of showing honor to the emperor. Regardless of the fact that the antique layer 
is preserved at the level of foundation, the significance of the imperial residence on Mediana is 
enormous due to its rich decoration – a large surface covered in a mosaic with a geometric and 
figural motifs (covering about 1000m2) required to be presented to the general public. When 
talking about the presentation of Constantine’s residence throughout history, several attempts 
to achieve it can be observed.
The first step was made in 1935, when stibadium A and floor mosaic were discovered. At the 
request of the citizens, the National Museum of Niš (2017) decided to erect a museum above 
this part of Constantine’s residence. The designer of the museum was Vladimir Hodanović, 
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an engineer of the Ban administration (Crnoglavac, 2016:8). He suggested that the museum 
should be given the form of an antique temple an antis. The museum was opened for visitors on 
Vidovdan in 1936. It became a cultural monument because of its architectural values and it had 
the function of presenting ancient excavations. The museum was open for visitors until 2013, 
when archaeological research was conducted both outside and inside the building. By lowering 
the terrain to the antique layer, access to the museum has been disabled and the site was closed 
for visitors for a longer period of time. 
In order to create conditions for the presentation of mosaics, the Institute for the Protection 
of Cultural Monuments of Niš has decided to build a protective balloon construction in 2015 
over the whole spacial coverage of the excavation of the Constantine villa (Figures 1, 2, 3). 
The designer of the balloon construction was Mile Veljković, an architect and conservator of 
the Institute for the Protection of Cultural Monuments of Niš. The autor considered that by 
performing this construction, the site would be protected from atmospheric influences, thus 
continuously enabling the work on the conservation of mosaics, with the goal of not being 
covered after the conservation but rather presented to the visitors.  

Figure 1 (left): External appearance of the structure; 
Figure 2 (middle): Mosaic Medusa; 
Figure 3 (right): Mosaics open for visitors (August – October 2016), Photos: A. Ugrinović

The construction was made of glued laminated wood. It covered an area of 127 x 72.5m. By 
laying the isolated footing of dimensions 2 x 3.5 x 1.5m and 2.8 x 3.5 x 1.5m, the remains 
of the northwestern part of the discovered object were destroyed (Figure 4). Archaeological 
excavations were not entirely protected by this construction. Even though a PVC membrane was 
placed on the upper side of the construction, this was not intended for the sides so as to enable 
ventilation, which led to the unprotectedness of this part against atmospheric conditions. 
Entry of animals is allowed, especially birds, whose excrement causes chemical reactions and 
damages the remains of antique buildings, frescoes and mosaics. Condensation is yet another 
problem characteristic of all balloon constructions and appears on the lower surface of the 
membrane due to the temperature difference between the outer and inner space. Considering 
the problems they cause and based on economic analysis of the financial resources used for the 
realization of the protective structure on Mediana and other locations in Serbia where they are 
applied (Kostić et al., 2017:9), it can be asserted even from an economic viewpoint that they are 
not sustainable. Although the aim of the balloon construction on Mediana was detecting and 
presenting mosaics, this was not accomplished. The construction of the protective structure 
has not yet been completed, that is, the northern and southern parts are not covered with a 
PVC membrane. Bearing this in mind the object is uncomfortable to stay in, especially during 
the strong wind which the construction directs, thus accelerating it. It was envisaged in the 
conceptual design for the sides to be covered with a transparent membrane, PVC membrane, 
because of natural lighting; the sides would contain holes, thus allowing controlled ventilation 
(Figure 5). Even though the conceptual design was intended to cover the area of thermae in 
the northwestern part of the villa, it has not been done because archaeological research was 
required first.      
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Figure 4 (left): The foundation of the site Photo: Gordana Milošević – Jevtić;
Figure 5 (middle): Conceptual design of protective balloon construction; 
Figure 6 (right up): First-prize solution: external view;
Figure 7 (right down): Scheme of movement through the museum. 

Based on abovementioned statements, the question arises concerning the purpose of the 
construction of the balloon structure. The formation of the protective structure devastated 
ancient sites and natural landscape, a change in the environment was detected as well as the 
appearance of condensation. This construction demolished the roof of the existing museum 
from 1936. From the aesthetic point of view, I believe that the application of these typical 
solutions is not adequate because the design of the object should be in line with the topic 
that is being presented. It is also necessary to be more careful when choosing a construction 
and materialization so as not to devastate the site and change the microclimate conditions. 
New problems have arisen on Mediana by setting the protective balloon structure, whereby the 
presentation of mosaics has still not been achieved. 
Taking into considerations the newly emerging problems, the National Museum of Niš          
announced in 2017 a public, two- stage, anonymous contest for the reconstruction of the 
museum. The aim of the contest was to provide an adequate presentation of ancient findings 
in situ and movable archaeological objects. The participants in the contest were required to 
provide adequate conditions that would enable protection, presentation and visit to the site 
in order to promote Constantine’s residence on Mediana. The significance of this contest 
was even greater, as a big step forward has been made in relation to the current practice of 
presenting archaeological sites in Serbia. Namely, the presentation of sites in our country is 
done by conservators at the Republic and Regional Offices. However, this contest enabled the 
professional public, designers and architects to provide a solution for the preservation and 
renovation of the building and propose a museum setting. Throughout the world, contest and 
public bidding for finding the best solution when designing in protected environments are not 
new; they are already an integral part of the practice.               
The authors of the first-prize solution, professors from the Faculty of Architecture at the 
University of Belgrade, responded to the contest demands in a plain and simple way (National 
Museum of Niš, 2017). The concept of their solution was based on the existence of two levels. 
The level of memory, which was the reference level that is being presented, consisted of the 
archaeological findings of ancient architecture. The level of present was an intervention, a newly 
proposed solution (Figures 6, 7) which should serve to present the first level, that is, antique 
findings. The proposed solution was composed of a simple, orthogonal gallery following the 
geometry of the museum, the access stairway with the porch and the exhibition space in front 
of the entrance of the building. These two levels were connected but they were different in 
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design. The application of tempered glass to the floor covering, which enabled the examination 
of the findings in its entirety and the interaction of visitors with the heritage, proved that the 
level of present served to present ancient texts. Here the glass as a form of materialization in 
fact dematerialized the level of present, whereby visitors created an illusion of walking through 
the ancient excavations. The gallery allowed viewing of the findings, but one part included a 
space for exhibiting movable objects discovered at the site. The porch and the gallery were 
at a height of 1m from the ancient elevation of the terrain. The accessory staircase and the 
porch were made from the same material. Access to people with special needs was facilitated 
by a mobile platform located next to the porch. It did not rely on ancient findings but steel box 
sections were anchored for the peripheral reinforced concrete wall of the building. Tempered 
glass suggested for floor covering was sandblasted to anti-slip micro-textures which prevented 
slipping of its users (National Museum of Niš, 2017). The designers also envisaged a lighting 
system in accordance with the standards included in the typology of the museum’s facilities. 
There were two attempts of presenting ancient findings on Mediana. The first included the 
construction of a museum, the type of temple an antis in 1936, with an enclosed space above 
the stibadium A. The second attempt included the construction of the protective balloon 
structure that has completely devastated the findings and created new problems without 
enabling the presentation of mosaics and opening of the site for visitors. On the other hand, I 
believe that the announcement of the contest for the renovation of the building in 1936 and the 
presentation of stibadium A has made an important step forward, with the first-prize solution 
being a new approach to the presentation of inherited heritage of the past by using modern 
materials and technologies.

ARCHAEOLOGICAL SITE ARMIRA

Armira is a Roman residence with the richest decoration of marble and mosaics in Bulgaria. 
It is located 4km southwest of Ivailovgrad in the southeastern part of Bulgaria, on the hill of 
the village of Armir with a beautiful panorama on a natural landscape. It was named after a 
nearby river in the southeast. The area of Armira was in the prehistoric times under the sea. 
Volcanic eruption influenced the formation of the land and magmatic rocks; therefore, there 
is abundance of marble in this area. The site was discovered in 1964 during the construction 
of the dam. The work was suspended, with the abandonment of the tank for storage of excess 
water. Archaeological research continued in 1981. Based on the findings, it was determined that 
the villa was built between the 50’s and 70’s of a new era (Kabachieva, 2012:4-8). Several stages 
of construction were detected. 
Local materials were used for construction and decoration. Some rooms were painted with 
frescos. The floors were decorated with mosaic and marble tiles. The mosaics were dominated 
by geometric and floral motifs. One mosaic illustrated the figural performances of the owner 
of the residence and his sons. The richness of architectural plastic can be seen in a peristyle. 
Peristyle of dimensions 7 x 11m formed pillars of Roman – Corinthian order. There was an arch 
beam and a frieze above them, which showed several heads of Medusa. The same motif of 
Medusa can be found on Mediana on the mosaic in front of the auditorium entrance, as well 
as on the bronze fence discovered in 2000 (Vasić, 2003-2004:79-108). As opposed to Armira, 
where the fence and thermae were made in marble, they were made in bronze on Mediana.    
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Figure 8 (left up): The rich decoration–display of the pilaster capitals (Kabakchieva, 2012); 
Figure 9 (left down): Peristyle presentation, (https://www.youtube.com/watch?v=Tdxzl8lCtKY); 
Figure 10 (right):  Portal reconstruction (https://www.youtube.com/watch?v=Tdxzl8lCtKY); 

Figure 11 (left): The first site coverage (Kabakchieva, 2012);  
Figure 12 (right): A renovated facility with a museological presentation (Kabakchieva, 2012)

According to the decoration, plastic and discovered mosaic, Armira was believed to have 
belonged to the wealthy aristocratic family of Thrace (Figures 8, 9, 10). The residence was used 
until the second half of the 4th century, after which it was burnt. 
On the basis of the architectural analysis of the residence in Armira, a rich decoration has 
been noticed which deserved to be presented. It also represented the best preserved ancient 
residence on the Bulgarian soil (Kabachieva, 2012:8). In order to achieve a museological 
presentation of the heritage of ancient architecture, the object of a simple, rectangular 
shape that formed a closed space was erected (Figure 11), which was later restored (Figure 
12). It did not represent the reconstruction of the ancient house, both in its appearance and 
materialization, but it was a typical example of the architecture of the time in which it was 
created. The object can be considered a membrane whose finishing layer of the covering was 
made of ribbed sheet tin, while the periphery contained low-emission glass panels. Steel was 
used for the building structure, with all the interior elements made in white, so as to highlight 
antique objects. The object with a museological setting did not include the complex of thermae.        
The most representative part of the residence was the peristyle presentation with impluvium 
in the center (Figure 10). A roof lantern above the impluvium was made as an analogy to the 
open center of the peristyle. A partial reconstruction of one of its segments was done. Based 
on the foundation of columns, shafts and capitals, parts of architectural plastic in general, the 
height of the column was reconstructed. These data made it possible to present architrave with 
ornaments and porch ceiling. Segments of the marble fence with busts near impluvium were 
exhibited. The reconstruction of the wall separating porch from the other room was executed 
in one segment. Marble tiles and pilasters were used for wall decoration. It was noticeable that 
even in antiquity, builders took care of the details. The transition from one level to the other 
was marked by battens or hooks in the form of parapet plates (Kabachieva, 2012:16-21). The 
mosaic in the porch was presented by placing glass panels on a steel substructure creating an 
illusion of walking on mosaics. In other rooms, mosaics were viewed from a walkway placed 
along the building perimeter. Interestingly, the pieces of antique furniture were displayed, 
which clarified the purpose of the room, thus forming a coulisse and theatrical scenery. In some 



PLACES AND TECHNOLOGIES 2019

619

rooms, the doors were reconstructed and the doorposts and door beams were placed which 
gave a 3-dimensional effect (Figure 11). The floor heating system was also presented with an 
antique floor with hypocaustal installations reconstructed in one segment.
I reckon that the presentation of archaeological findings of the ancient residence of a prominent 
figure in Armira has been successfully carried out. Adequate air conditioning is not envisaged 
here; therefore it is certainly necessary to insist upon it in the following period.

CONCLUSIONS

On the basis of a case study of selected archaeological sites, ancient residential complexes on 
Mediana and in Armira, the complexity of their presentation is highly visible as well as various 
factors that affect it. On Mediana, the attempt to present Constantine’s residence in 2015 was 
done by placing a protective balloon structure from glued laminated wood and PVC membrane 
covering it. In the last fifteen years, it can be stated that the protection services in Serbia insist 
on the application of protective balloon structures. The problems caused by setting them up 
are changes in the environment conditions, the appearance of condensation due to the use 
of inadequate materials, devastation of the findings by the foundation of protective structures 
and the absence of authors’ expression. Taking into consideration all of the abovementioned 
problems, the protective structure applied above Constantine’s residence on Mediana did not 
enable the formation of a museum setting, but caused the emergence of new problems that 
require additional financial means for rehabilitation. Due to this situation, mosaics have been 
buried in order to prevent further devastation, with the presentation not being accomplished. It 
is interesting to point out that the museum on Mediana, which represents the reconstruction of 
the ancient temple, is the only object with a museum setting in situ in Serbia since 1936 when 
it was built until the beginning of the site covering with balloon constructions (Kurtović-Folić, 
Milošević-Jevtić, Roter- Blagojević, Nikezić, 2008: 210). The construction of a museum in the form 
of a temple an antis is a concept based on the formation of a closed space above a part of the 
villa, more precisely above the excavation of stibadium A. The same concept was applied above 
Armira in Bulgaria, which enabled the presentation of mosaics and the opening of the site for 
visitors. It can be concluded that the presentation of Armira has been successfully implemented 
although there is room for improvement and solving the question of air-conditioning. 
The results of the protection and presentation of ancient heritage in Serbia certainly reflect 
the economic situation, the size of the budget intended for the preservation of heritage, the 
social awareness of its significance, but they also reflect the exclusion of architects, designers 
and urban planners from the process of its protection and presentation. In order to obtain 
a viable solution, communication between an architect, archaeologist and conservator is 
essential. I consider it inept to establish a convention of marking ancient, archaeological sites 
with balloon constructions; we should strive and insist upon solutions to be in accordance with 
the topic that is presented and the context in which the site is located. Hence, this work requires 
careful consideration of every move, analysis of its advantages and disadvantages, anticipation 
of certain negative outcomes and their prevention. In order to remedy the existing problems 
on Mediana and create favorable environmental conditions for the presentation of mosaics, I 
believe that it is necessary to explore new materials and their performance and to offer the 
most rational solution in accordance with the results obtained. Consideration should be given 
to the use of renewable energy sources, since by investing in them, electricity and energy for 
heating and cooling would be provided. Thus, the local maintenance costs at the monthly level 
would be lower, allowing the sustainability and use of the site for a longer period of time. 
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The analyzed examples allowed us to look at various constructive solutions, the ways of 
materialization, the presentation of heritage, as well as the problems that occurred during and 
after their execution. Experience of the implemented solutions should be taken into account 
when presenting mosaics in situ so as to influence the change of the existing situation in Serbia, 
that is, to present heritage to the visitors, thus enabling its sustainability. 
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