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Abstract: Mediana is an important archaeological site from the late Roman period,
located in the eastern suburbs of Nis. Protection of archaeological findings is a
continuous process aimed at preventing devastation of historic monuments, creating
conditions for work on their conservation and a kind of museum "in situ".
The authors of this paper proposed basic elements for continuous monitoring and an
appropriate method for assessing the effectiveness of existing protective
constructions and assessing changed conditions at the site itself (effects of the water
in different aggregate conditions, instability of micro-climatic conditions,
temperature, humidity and lightening, and biological effects). According to this
methodology, they have carried out a continual multi-year monitoring of the
Mediana shelter, and the results obtained are presented in this paper.
The aim of this paper is to initiate "shelter management system" on archaeological
sites and to form objective databases as well as to point to the necessary conditions
for applying the proposed method for estimation of the shelter success effects on the
archeological findings.
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1. Introduction
The Roman Nais, today's Nis, is located at the intersection of European roads, where

many civilizations was confronted in the distant past, which made it an exceptional place
of strategic and military-political significance.

Mediana is an important archeological site from the late Roman period, located in the
eastern suburb of the Nis. It represents a luxurious residence with a highly organised
economy. The residence dates to the reign of Constantine the Great 306 to 337AD.
Excavations have revealed a villa with peristyle, thermae, granary and water tower.
Although Roman artifacts can be found scattered all over the area of present-day Nis,
Mediana represents the best-preserved part of Roman Naissus. In 1979, Mediana was
added to the Archaeological Sites of Exceptional Importance list, protected by Republic of
Serbia.
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Constantine the Great (280–337) was born and raised in Naissus. He erected a
majestic residence in one of the luxurious suburbs of ancient Naissus, where he often
resided and attended to state affairs. After Constantine's death in 337, the imperial
residence in Mediana was used by several other emperors, either as a place of rest on their
long journeys or during preparations for war. Thus, Constantine's sons, Constantius
II and Constans, stayed in Naissus in the winter of 340, for they signed an edict there.

In 364 AD, Imperial Villa Mediana was the site where emperors Valentinian and
Valens met and divided the Roman Empire and ruled as co-emperors [1]. The residence
was abandoned after the city of Naissus was devastated by Attila's hordes in 442.

The residence was erected on flat terrain, on an area which covers over 400,000
square metres, on a high bank, some distance from the river, at the foot of the hills which
frame the Nišava Valley, near a thermal water source. There was a street in the east-west
direction which passed on the south side of the villa with peristyle and the granary located
150 metres from it. From this street it was possible to approach these buildings. The central
area was occupied by the villa with its open peristyle, nymphaeum and thermae; to the
west of the villa was the granary, and somewhat to the north a spacious building with
octagonal and circular rooms. To the south of the villa are the remains of several villas and
functional service structures. What strikes the eye is that the luxurious buildings of solid
material with columns, decorated with marble facing, mosaics and frescoes, are
concentrated mainly around the central villa and its peristyle, while the economic buildings
are located to the west of the granary towards Naissus.

The villa comprises an area of about 6.000 m² (98,6 x 63 m) and included thermae on
the west side and a smaller nymphaeum on the east side. The villa was luxuriously
decorated, to which testify the marble columns, basis and capitals of different sizes, reliefs
on pilaster capitals and parapet slabs, the remains of wall covering of expensive,
multicoloured marble, frescoes, etc. The mosaic floors that covered the whole of the
peristyle porch (450 m²) and the audience room have been well preserved.

The thermae of Mediana were probably used by the owners of the villa, who could
reach them directly from their rooms. The corridor on the way to the baths is decorated by
floor mosaics, with geometric patterns of the same quality as the mosaics in the peristyle.

The Granary (horreum) is located about 150 metres west of the villa. This is a
spacious rectangular building (91 x 27 m), with the longitudinal axis oriented east-west.
Along the west wall there were basins 1.40 m deep, which served for storing liquids, (olive
oil and wine).

A water tower (castellum aquae) was ordinarily found at the end of each Roman
aqueduct. Water was supplied from this reservoir to the wells and fountains, basins,
thermae and maybe the irrigation canals. Its longitudinal axis is oriented north-south.

Two Early Christian churches have been excavated, both built simultaneously
sometime after 378. The first church was unearthed in 2000, when a monogram of Jesus
was found. Only 8 metres south of the first, a second church was excavated in 2007,
among the findings was a bronze ring with a cross. The findings are evidence of Mediana
being a highly Christian community.

2. Mediana Shelters
Archaeological sites in the world covered with modern structures which offer

protection for the sites from the influence of the sun, rain, wind and snow, and at the same
time offer protection for the visitors as well. In our profession these structures are known
as “shelters”.

After systematic and detailed research of the Mediana site, during 1932 and 1933,
numerous and valuable findings pointed to the need to continue digging at this locality
during the summer of 1934, when parts of Roman bath and several important and valuable
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objects were discovered. Persistence, dedication and research passion led in 1935 to the
exceptional discovery of the Roman building with an excellent preserved floor mosaic.
Knowing its significance and value, as well as the fact that it is necessary to permanently
protect the found mosaic before the coming winter, the first protective structure was build -
Museum building, which will become a recognizable symbol of Mediana and the city of
Nis (Figure 1).

Fig. 1. First Mediana shelter: а) look; b) additional graphic perspective

The architectural form of the building, as a Roman temple, was done by Vladimir
Hodanovic, artist and engineer of the Moravian Banque Administration, and the building
was constructed by the end of 1935.[2]. Thus, the hardest and most important part of the
work has been successfully realized so that the mosaic is protected before winter. Final
works on the building and landscaping of the surrounding terrain were completed in the
first half of 1936, and the ceremonial opening of the Museum on Mediana was held on
Vidovdan on June 28, 1936. years. This is the first protective structure built in our country.

New Mediana shelter (Figure 2a) begun erected in 2013, as yet incomplete. The
excavation of the foundations (Figure 2b and 2c) was done in September and October, and
their concreting in November of the same year (Figure 3a).

Fig. 2. New Mediana shelter: а) look; b) and c) Excavations for foundations

The construction of the timber frame was done in September and October 2014
(Figure 3b and 3c) and the covering was done in April 2015 (Figure 4a).

Fig. 3. New Mediana shelter in construction
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Krajem 2018 i početkom 2019. godine završeni su radovi na montaži i pokrivanju
nedostajućih čeonih strana Mediana shelter (Figure 4b and c).

Fig. 4. New Mediana shelter: a) covering progress ; b) look; c) Inside look

The more information about the new shelter is given in the Table 1 - Basic
Identification card of Mediana.

Table 1. Basic Identification card of Mediana -Villa with a peristyle
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Archaeological site
Mediana near Nis, Serbia

Photo 1. Inside look 2017.

Characteristics of the site
The ancient settlement erected in the vicinity of Niš
mentioned for the first time in the 4th century has
been decreed an immovable cultural goods of
exceptional importance. It flourished in the time of
the emperor Constantine the Great. The settlement
is known for its residential objects, and includes
thermae, as well as accompanying facilities
including barracks, servants’ quarters …

The identification of archaeological remains
The most important object on the location of
Mediana is the Villa with a peristyle, which was
mostly covered with a protective structure in 2014.

Photo 2. External view 2015-2019.

Period
The end of the 3rd and beginning of the 4th century
A.D.

Excavation and conservation work
The first registered data on the remains of the
mosaic and the buildings date back from Felix
Kanitz from the end of the 19th century, while the
fist systematic excavations began in the 1930s.
The systematic excavations continued in 1959,
1979, 2011, and were completed in 2015.

Photo 3. Overlap the two structures
(“old” and “new”)
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Type
Shelter – Hybrid protective structure
Erected over the archaeological remains.
Architect / Construction company
Mile Veljković, A&E
/Institute for the protection of cultural monuments
Nis
(architectural phase),
Dragan Zlatkov, MSc., /ProjektInženjering Niš
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Year erected
Begun in 2013, as yet incomplete

Range and covered surface
L=72,5m, P=10.000m2

Function and purpose
Protection from atmospheric influences (sun, rain, snow).
Work on the conservation of the mosaic, presentation to the public.

PR
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Principles and project tasks
The project task is based on the idea of implementing very shallow arch constructions made
of plywood with a cover made of textile membranes, with open sides to allow natural
ventilation.
Construction system and material
A shallow arch system with a range of 72,5m with arches each at a distance of e=5m,
b/h=18/150cm
Plywood with segments bound with metal connectors at each third of the range.
A cover with a polyester membrane with PVC protective layers d=1mm.
The north and south dome-like parts are not completed, have not been covered. The
construction is bound with semi-arches in the northern part by means of metal connectors
along the first arch.
Project requirements for the control of microclimatic parameters
No data.
Monitoring internal / external microclimatic parameters
The pilot project of the Central Institute for Conservation from Belgrade from July 2016 has
been monitoring the temperature and humidity of the soil via a probe located immediately
beneath the mosaic in the north-west part of the Villa.
The problems of conservation and possible causes
The National Institute for the Protection of Cultural Monuments does not allow the mosaics
to be put on display until the necessary conditions for it have been met: the relocation of
ventilation openings from which water often drips onto the mosaics in the peristyle of the
Villa, covering the northern part of the cupola and its frontal northern façade, which allows
the protection of the mosaics in the festival hall and side feast halls, and the prevention of
the penetration of atmospheric conditions by constructing a side north-west wall.

By inspecting the influences, detrimental effects were noted (of the wind, water dripping
from the ventilation openings and condensation from the membrane and metal parts of the
construction, as well as snow build-up and the penetration of snow and rain from the sides
and from the front). The cited detrimental influences must be dealt with in order to prevent
the devastation of the mosaics and frescos in order for them to be made available to the
public. Until the completion of the structure, the mosaics will remain covered by sand.
Modification of the protective structure to lessen the problem
No modification is planned but it is necessary to prevent vapour condensation on inner side
of membrane

3. The proposed method of evaluation of shelters
Archaeological sites which are protected with shelters differ from one another and

even date back from paleolithic to byzantine archaeological remains, ranging from earthen
structures, to the remains of walls made of clay and rock, to mosaics which predominate
(from the Ancient Greek, Roman and the Byzantine period). The trend of the presentation
of mosaics developed intensely during the 1990s with the primary aim of presenting the
all-encompassing architectural-engineering context and the authentic artistic aims of that
time [3]. At the beginning of the new millennium, was intense work was done on the
development of protective strategies of architectural sites and on the erection of shelters
above them.

A shelter on an architectural site represents a structure which is meant to satisfy the
basic, but also the complex requirements of the conservation of the architectural remains,
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their interpretation and presentation “in situ”. Considering that we are dealing with
mutually contradictory project conditions, the complexity of the set task is clear.

The basic relevant conditions which the protective structures are meant to satisfy are
primarily their adhering to the characteristics of the site itself (the historical period of the
archaeological remains, the characteristics of the material and the structure which should
be protected, the optimum microclimatic conditions for working on the conservation and
preservation of the archaeological remains), the geo-morphological characteristics in the
vicinity of the site (the relief, the vegetation, proximity of any rivers/seas/lakes), the
concept of the presentation of the sites to a wider audience (education, scientific research,
tourists, marketing), the life span of the protective structure. These structures are meant to
satisfy the strict requirements for the protection of archaeological sites from destructive
meteorological influences for a period of several years.

The proposed method includes all the parameters which define archaeological sites
with protective structures, as well as their status, and includes all the basic items in the
database, as well as the factors of the increased spectrum of the contamination of the
environment and the noted shortcomings.

The method classifies two different groups of elements which are being evaluated.
The first group is made up of elements of the protective structure, the existence and
efficacy of the drainage systems (the roof, surface and drainage of the sites), the efficacy of
the insulation, the type and appropriateness of the ventilation system. The elements of
these groups are quantified with an appropriate grade from a three-level scale, and if there
are none or if they are superfluous they are given the grade 0. The state of the construction
material of protective structures is evaluated on a five-level scale (in good shape, exposed,
threatened, damaged or ruined as a result of age). In addition, in the first group we evaluate
whether there is any superfluous humidity within the protective structure and what the
sources of this increase in humidity are, as well as if the climate is stable in the protective
structure.

What is evaluated is whether the protective structure is damaged from the influence
of birds, insects (wasps, spiders, rodents (mice, rats, badgers), people, microbiological
vegetation (algae, mold, lichen, moss) and vegetation (grass, and other woody plants).

We also evaluate whether there is any monitoring of the protective effects of the
structure by monitoring the internal environment, external surroundings, giving an
evaluation of the state of the archaeological remains and a comparison of the current state
with the one on historical (earlier) photographs, as well as measuring humidity and the
temperature of the air and soil.

These influences are evaluated on a five-tiered scale (never, rarely, sometimes, very
often and always). In addition, a five-level scale is used to evaluate the efficacy of the
protective structure in the protection of archaeological remains and of mitigating the risks
in the surrounding environment.).

The other group of elements which are evaluated include the state of the
archaeological remains located underneath the protective structure. What the
archaeological remains underneath the protective closed structure are and what their
frequency is can be quantified by the factor of frequency based on the percentage of the
prevalence of mosaics, frescos, cement, stone, clay (blocks, bricks) and crumbling of the
structures on the site. The state of the covered remains - ruins is evaluated on a five-level
scale (in good condition, exposed, threatened, damaged and ruined). For mosaics, frescos
and the other structures the phenomenon of deterioration and the severity of the aggravated
state is evaluated on a five-level scale (very serious, serious, moderately serious, mild
deterioration and very mild deterioration, and if there is none the awarded grade is 0).

Visual evaluations are used to identify the damage, and based on the determined state
an inspection is then used to evaluate state which is entered into the formed database. The
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evaluation of the state describes the severity and extent of the damage. Each of the cited
described evaluations was quantified by means of an appropriate numerical value. Based
on that we can calculate the Site Health Index, which represents the basis for the
development of a Shelter management system, and thus the application of stochastic and
other methods [4] used to predict future states.

Inspections are performed every 2 years, even though in some cases evaluations may
be needed over shorter periods of time. For newly constructed objects, the interval between
the initial commission and the first inspection can even be up to 5 years.

The inspection data such as the class of the state, the recommended intervention, the
extent of the damage, details of individual cases of damage are compiled for each level of
the hierarchy, and the inspection report is generated for all the examinations.

The prognosis of the deterioration of the state is calculated within probability theory
with the help of Markov chains [4], which are defined for every type of element and type
of damage. For each damage of a certain type, a catalog predicts an appropriate
intervention. Standard interventions are predefined based on the evaluation of the state and
process of damage (replacement, renewal, repair, etc.). The program provides
recommendations for whether it is necessary to carry out certain interventions, or whether
no measures should be taken. In addition, the owner should of his own volition decide at
which level of the hierarchy certain standard interventions should be implemented, which
is the basis for the formation and development of the Shelter management system. Based
on the proposed method, the first calculated Mediana Health Index is 155, after covering
2015. The first inspection as part of an ongoing multi-year monitoring was done by
authors of this paper at April 25th, 2017. Calculated Mediana Health Index was 157. Last
inspection was done at September16th 2019. Recalculated Mediana Health Index increased
to 169. Despite the improvement of the protective structure properties with the completion
and covering of the front sides of the shelter, deterioration of the condition of the laminated
wood main beams (figures 5a and 5b) was observed, as well as the degradation of the roof
cover membrane received worse grades, which led to an increase in Mediana Health Index
(the higher the HI value, the worse the shelter properties).

It should be noted that there has been an increase of only partial HI construction,
while the partial HI archaeological site has remained unchanged since the mosaics
preserved and covered with a protective film and a thick layer of sand.The aim of the paper
is to evaluate the implemented method for the evaluation of the efficacy of the shelter for a
specific object.

Fig. 4. Degradation of the main girders
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4. Conclusion

Based on the proposed method, database formed in 2017th was upgrated in 2019.
Discovering of the monitoring project on the Mediana archaeological site indicate partial
deterioration of the shelter structural elements, while the state of the historical remains is
unchanged because they are covered and inaccessible to visitors and adverse impacts. By
remodeling the existing protective structure in Mediana can prevent formation of
condensation on the interior surface of the roof membrane which is the main adverse
impact. If the conditions for achieving dew point been eliminated next inspection results
will decrease Overall Health Index to open Medana site in full capacity.
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