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Background Z‘

The project was implemented wihin the framework of the ongoing Pvagram ve:
cared out by

The priorty of the Program is the problem of microbiological dan(éqes A& Mw“ J

complex diagnostic study, which represents the most vital conservation problem

today.In accordance wilh infemational praciice, a preliminary diagnostc sudy i a

necessary prerequisite to ascertain the appropriate conservation methodiology. The
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with Italian specialss, has already carred out the complex but necessary diagnostic
studies at the churches in Kintsvis, Tmotesubani and Gelta,

The Present Situation The Church of the Virgin at Martvili is distinguished
by the nature and dificulty ofits diagnostic and conservation problems. The complex
character of the problems and their underlying causes make the preliminary study
even mor dificul. Cleary obvious n the interior of the church is the wide range of
damage 1o the plaster and painting layer, the conservation problems involving the
stone, the need for architectural and engineering studies and the high humidity and

is the most vtalproblem fo the monument

Aim The aim of the project funded by the Getty Grant Program was a detaied
diagnosiic study of the murals of the Church of the Virgin in Marvi, a humidity
engineering study of the architectural structure, the elaboration of the methodology
for the conservation of the frescos and camying out of emergency works. The
developed during the project will be the basis for successive
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Architectura-estoration works on the Martvi church
were conducted in 1970-99 by the Department of
Cultural Heritage Protection of Georgia. In 1999
the Found for the Preservation of Cultural Herilage
of Georgia conducted works on the Church of
Chikvanians. The paintings received undewent
conservation treatment inthe nineteen fies.

The documentation of previous conservation and
restoraton works s very scanty. The results of the
study is are mainly based on verbal reports fom
specilists, data from the scientfic ferature and
photos kept in the archives of the Department of
the Cultural Heritage Protection of Georgia. The
documentation of the works carried out by the
Laboratory ofthenstiute of Construction Mechanics
and Seismic resistance (1992) and Found for the
Preservation of Cullural Heritage of Georgia (1999)
on the tertory of the Monastery was also used.

2. The Geological Study

Martvii Monastery is located 286 m above sea
level, on a hil south of the town of Martii. The
monastery hill is composed of primary rocks -
neogenic folated clay and shaley clay covered by
proliviumdeluvium sediments and mound soil

The grounds of the church are flat and surmounded
by stone wals (1-8 m high and 0.8 - 1.2 m thick)
Asthere arenospecial conditsfor the ransportaion
of surface and inflrated water n the walls, 80-90%
of surface water seeps into the mound soil.
Landslides which occurred on the nort-eastem
side of the church were local in nature and were
caused by the extensive dumping of the clay soil
The southern part of the grounds is alo signifcant
ffom this point of view, because the siope s sleeper
and the church buiding is closer o the edge of the
hillhere. The rainwater accumulatingn the grounds.
(especially the westem part) flows towards the
church,

‘The foundation of the church of the Virgin lies on
the primary rocks. The construction basement
‘extends 1.6 m deep into the soil. The basement is
stable.
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Rela(lve humidity outside and
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3.The Climate Study . |//—/
The temperatue and the relaive, fumid
air were measured using traditiond *635
an aspiraton psychrometer. The Fa& of &
of wet and dry thermomeers of the psychrometer
Was0.2'C, and thereforethe absolute measurement
ermor was less than 0.1°C. Further,
themohygrographs were used to provide conslant
monitring of daly variations in air temperature
and reltive humidiy.
The temperalure and relative humidiy of the ir
were measured outside of the church and inside
each room. During the measurement process the
peychrometer was paced nthe cente of the rooms
al a distance of one meter flom the floor. The
exteral measurements were taken at the same
height at the north of the buikding to avoid direct
radiaton from the sun and the infuence of warm
air convection on the instrument. One of the two
thermohygrographs was placed inside the church,
and the other was mounted outside
Invesiigations show that water content in Manvi
church i high in spring and summer and drops in
winter Fig.4). The dampness of the walls is due fo
the high humidiy of the . Rising damp in the
wals was not been observed. The microdlimale
inside the church is quite stable, despie very high
values of reltive humidity from 75 to 85% (only
rarely dropping 1o 65%). A different situation is
found in the porch, where the microclmate i very
variable and inevitably infiuenced by the exteror
dimatic conditons
4.Study of the Architectural Structure
The study showed up diffeent types of damage.
The first emergency problems were resolved during
the period of the study. These were: the pavement
around the church was in @ very poor condion due
1o the abundant precipitaton typical of Westem
Georgia; the roofing was also damaged and due fo
the absence of gutters was not even profecting the
walls from rainwatr.
Emergency works completed:
Interms of th framework o the prject he foowing
repars were carried out: the weste copper roofing
Was repaired and the wooden beams of the under
roof wererepiaced; n the easter oofthe auminium
roofing was replaced by tin roofing th east apse
oof was cleaned and repaired; gutters and down
pipes were instaled on th roof 1o tansport waler
the old concrete pavement was removed and
replaced by a new basalt pavement; quters were
buitt along the pavement for surface waler
transportaton. The graves located at the edge of
the pavement were rased to ground level
The emergency works conducted are essential
prerequisies for improving the problem of humidiy
in the nteio of the church but st a number of
issues remain which need 1o be resolved step by
step.
The serous diffcules involing the microcimate
and related problems have been caused by errors
in engineering made during earlier reconsiructions
of the church. The materials used in the diferent
reatments behave diflerenty in structural terms
and make the whole building non-homogeneous.
But the main problem s caused by the 19th century
cladding of the underying structure where the lack
of mortar i th jints between the blocks employed
has caused catasiophic damage o this faing and
alowed humidity to penetrate ino the interor
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5. Study of the Condition of the %/
Paintings

The technique of the murals’ 1 J5

Some of the murals (those froit e ﬂrUHM* 2
16th and 17th centuries) are executed in a mixed
fresco-secco technique. Secco was used in the
conch and in the 14th century murals of the Westem
cross-am, as well as in the 16th centry paintings
inthe main body and the Western part of the vaul
ofthe porch.
In many places there are two laers o paintings
Principal Damage

Extensive areas of the plaster are delached fom
the walldue t the poor bond between the plaster
and the very smooth underlying stone support.

The most serious damage has been undoubledly
caused by water, which n the pastentered through
the roof and though the extemal sone ining ofthe
church. The most crical problem i the abnomally
high presence of itrates (and probably of other
soluble sats) not only n the paintings but aso in
the plaster used in preceding treatmenis. The
presence of sulphates which has been identfied is
probably due to the use of gypsum and cement
during pastconservations. The sourceof e ifates
is probably 10 be atiibuted (o the graves in the
intrior and exterior of the church, with the salts
being ransporte o the lower parts of the wals by
capilery action (ata heightof 3 meters, bolh iales
and chiordes are absent). But the existence of
anather source-forexample rganic materal which
‘was used in previous restoration treatments - cannot
e excluded. The paint suface s complelely wetin
places where hygroscopic sals are present,

The abundance of mirobiological damage (fungi,
cyano-bactera elc.) in the porch is fostered by
High levels of atural g,

The consolidation of the plaster caried out during
the 195556 consenvation' works is mainly
satisfacory bu the use of gypsu for fling acunas
has caused damage such as powdering of fonis
between the gypsum and original paster,

6. Laboratory Studies. Chemical and
Biological Anal

The following types of analyses were used for the
identiication of the sals and the mirobiologica
damage 1o the laster and painting lyer:

1. Obsenvaton and analyss by stereomicroscope
2. Analyssof polished cross-section

3. Analysis by polaized light

4. Micro chemicalanalyss

5 Microsttigraphic analyss

6. FRIR (fraed photo-spectrometry)

7. Microbilogicalanalysis

Results

Sals. Suiphates and ritates were found everywhere
in the plaser of the paining, wih oler sas being
present in small quantes. In some areas, especialy
in the North apse, the sals are emerging and
aystlizing from under the pain layer. The highest
conceniraon o sals s in th lower pars of the
apses, i thin exemal layer o the plaser and on the
strface of the panting. Nirates are bundanty present
inthe lower prtofthe South apse of the man body
ofthe church: at a heght of 1.5 m.thereis 4.3% of
itates on average. nthe Northapse there are mainly
suphtes - on average 3:3% al 50 cm height and
31% at 3 m height. Nirats are presen only n the
Iower pars of the vell0.75%, where traces of dgae
are lsovisie. Nirates 1.5% and suphales 4 5% are
found everywhere i he porch.
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crystallization, microbiological

Microbiological analyses: The-green,’ //
andblackpatinasarealgae, probab

o the Choococcus group. (eYad!fiacie
Algae were found on the surfAce oA frks
aswellasunderthe paintlayer.

Plaster: The main component of the plaster is
lime with sand inclusions. Vegetable matter
canalso be found in the 14th and 17th century
plasters

Pigments are dentical i all the paintings: red-
ochre, yellow - ochre, black - coal, green -
greenearth, white-lime.

7. Graphic and Photo

s

Detailedgraphic documentation describingthe
condition of the architectural structure and the
paintings has been created, with particular
attention being paid to the mapping of the
murals, identifyingthedifferenttypesofdamage
and their locations. 500 colored photos have
beentaken. UVphotographywasalsoprovided.
8. Summary of Results
The principal cause of the conservation
problemsinthe church of the Virginin Martvliis
the damaging microclimate. The high humidity,
aswellas e partialinfluence of sunight, have
caused wide spread salt efflorescence and
jcal attacks. These

g0 segborgals

!

conditi

bsgignbgyamdo Sy
Thedamages. TheAltar

= BT

Bmdoiggmgbos
oboobds

The damages of
the19the. facing

the building and the surrounding grounds. The
creation of a non-homogeneous structure,
togetherwith errors in the actual reconstruction
work on the church, is responsible for these
serious problems,
9.Recommendations

In order to create appropriate structures to
transport surface waters away from the
Monastery it will be essential to create a
vertical contour map of the grounds of the
monastery.

The various facades of the church must be
probed to ascertain the situation between the
19th century facing and the original old wall
structure, and also to work out successive
conservation reatment methods.

The quantity of sun-light entering through the
‘west porch window must be reduced tolimitthe.
dissemination and growth of bacteria and
algae.

The only waytorepair the facing onthe facades
is to replace the damaged stone blocks,
especially due to the large amount of such
damage. It is essential that cement based
mortarsare notused for thiswork.

Emergency work is needed at the comers of
the building as well as on the north and south
facades.

In the interior offthe church all gypsum filings
must be replaced by lime fillings. All cement in
theinterior ofthe church mustalsobe removed.
Chemical and microbiological studies of the
paintings need to be continued. Further study
of the salts is needed to ascertain the precise
sources of the nitrates and to determine
methodsforremoving the salts.

The paintings need emergency conservation
treatment.
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Recommended wor
Secondstage emergency works
1.rganisingthegrounds ofthemosbsiefy and ™ !
transportation of surface waters awaly fromilbf el J J
basisofgeologicalstudy and archagological data.
2Probingofthefacades-9m2

3 Repairofdamagedmasonry &
Westfacade-48m2

Southfacade-60m2

Eastfacade-8m2

Northfacade-60m2

4 Repairofthe damagedsocle (30m)andeaves (25

m

5. Repairofthe masonry on the South-western annex
@Tm2).

6 Repairofdamagedfioorandwalls(24m2)ofthe
2ndfioorpremises and openingofthe windows (2m2)
7.Repairofcementplasterby ime-3m2

8 Repairofthe windows-29m2

9.Repairofthe domeroofing-8m2

10.Applyinglime filingstoerodedareas onthedrum-
10m2

Recommendations for the
conservation of the frescos

Forthe elimination of the microbiological attacks, the
paintings need to be treated with biocide. Literature
studyand comparaive on-sitetesting shouldbeused
1o determine the appropriate biocide(s) to employ,
thoughanobviouscandidateisRohmandHass/Acima
Rocima 100 (Metatin N58/101) at 1-2%in water, due
1o its successful pror use both in Georgia and
interationall.

Further study of the sals is needed for the precise
identficaton of the source of the nitrates and their
distibution wihin the walls, factors which wil
determine the nature and extent of the treatment
'methodsemployed for heirremoval. Samples should
be taken from the surface of the plaster, at the
plasterfwallinterface, and from witin the stone wall
This series of samples should be taken from at a
minimum of 4 difierent heights - 0.5, 1.0m, 1.5m
and 2.0 m. The salts also need to be removed in
zones where they have not yet fully crystalised.
Treatment methodswillneed fobe determined on the
basis of the resus of these analyses, literature
researchandon-sitetesting;possiblemethodsinclude
pouliing ith demineralised water or water'solvent
mixesorapplicationofion-exchange resins.
Because of the microdlimaic conditions and the
widespread presence of microbiological agents,
consolidation of the paint layer should be conducted
using syntheti resins rather than traditional organic
‘adhesives, which are highly susceptible to biological
attack. An acrylic resin emuision in water such as
Primal AC-33 ilutedto 2%-5%wouldbe suitabl.
Asinmany areasof the church there s more than one.

layer
plaster should be limited to cases where there is
serious danger of loss of the plastr layer. This
consolicaton shouid be caried out by injecing a de-
salinated hydraulc ime grouting miture, such as
LedanTB1
Thegypsumandcementflingsintroducedinprevious
restoration treatments should b replaced by filings
composed ofme and sand. These are chemically
compatble with the origial material and should be
mixed inproportons typicaly from 1:210 1:3)so that
the filing material s mechanicaly less esistantthan
theorginalplaster
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