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Historical and aesthetic compatibility of earth-based mortars
on the example of ancient stone structures
in the Black Sea Basin
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Abstract: Material compatibility is a complex issue that is challenging to analyse, especially when it comes
to historic structures undergoing revitalisation. The use of a solution that is incompatible with the existing
structure may not only affect its durability, but also directly lead to the destruction of the historic material.
One of the important aspects of compatibility assessment is historical and aesthetic compatibility, which
is responsible for accurately conveying historical truth to future generations. In the case of earth-based
reconstruction mortars, this compatibility primarily involves the analysis and proper selection of the colour
and texture of the reconstruction solution, which, in addition to ensuring authenticity, will be resistant to
changes under the influence of long-term environmental factors, i.e., radiation, weathering, and leaching.
The selected solution should accurately reflect historical truth while ensuring that other requirements for
reconstruction mortars, i.e., strength and durability, are met. The method of verifying the historical and
aesthetic compatibility of earth-based mortars is presented on the example of ancient stone structures in the
Black Sea Basin. The selected solution was subjected to a test application, which ultimately verified its
suitability for use in the original structure. Key recommendations were formulated to ensure historical and
aesthetic compatibility for earth-based mortars for reconstruction.
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1. Introduction

Material compatibility is a complex issue that is challenging to analyse, especially when it
comes to historic structures undergoing revitalisation. Importantly, the use of a solution that is
incompatible with the existing structure may not only affect its durability, but also directly
lead to the destruction of the historic material. In general terms, a material compatible with
historic material is one that will not cause chemical changes, will not initiate or intensify the
deterioration of the historic structure, and will ensure uniform operating conditions and the
possibility of restoring the state before the repair work (reversibility of the reconstruction
process). The types of compatibility are presented in Fig. 1 [1,2].

COMPATIBILITY

HISTORICAL
AND
AESTHETIC

BIO-
EKOLOGICAL

Fig. 1. Types of compatibility of reconstruction mortar (based on [1])

Chemical compatibility requires that the reconstruction mortar not introduce hazardous
chemical compounds or substances that could react with those contained in masonry materials.
Hazardous compounds include various types of salts that can decompose in the presence of
moisture (e.g., soluble salts such as calcium sulphates and sodium salts, sometimes present in
Portland cement, which can leach out over time and damage surrounding materials). Moisture
compatibility ensures an even distribution of moisture in the masonry, and in particular, the
absence of moisture concentration, especially in historic materials. There should also be no
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excessive capillary rise as a result of the use of reconstruction mortar. The moisture parameters
and porosity of the repair material and stone should be comparable. Dimensional compatibility
relates to several parameters: the modulus of elasticity, the creep coefficient, and the thermal
expansion coefficient. They should be similar for both materials, as a significant difference can
cause stress on the contact of the materials. Mechanical compatibility is related to both adhesion
(which is influenced not only by the reconstruction mortar, but also by the properties of the
substrate) and the compressive and flexural strength of both materials. The higher the adhesion,
the better the interaction between the two materials and the performance of the composite
system. From the point of view of compatibility, the compressive and flexural strength of the
repair mortar and the masonry element should have similar values. Bioecological compatibility
related to the idea of sustainable development is also an important aspect. The bioecological
assessment of reconstruction mortar is related to the origin and manufacturing process of the
raw materials used in its production, the life cycle of the mortar, its impact on people and
the environment, as well as its durability, which affects the frequency of possible subsequent
repair work. The use of ecological, sustainable materials that reduce energy consumption
both in their extraction and in the production of the mortar itself is promoted. Historical and
aesthetic compatibility is also an important aspect, which will be discussed subsequently in
this article. Since reconstruction mortar is usually used for historic materials, it must ensure
the authenticity of the heritage in the best possible way — the colour, texture, aesthetics, and
materials used should create a harmonious whole that is similar to the original solution [3,4].

The principle of material compatibility used in conservation and restoration work stems
directly from the Conservation Charters. The Athens Charter already mentions anastylosis as
the most appropriate method of restoration and conservation work [5]. It involves reassembling
a ruined building or rebuilding part of it using preserved original fragments, building elements,
and materials, as well as the original technology. In masonry structures, this applies to both
masonry elements and mortar. Very often, it is difficult or even impossible to meet the condition
of originality of materials due to the destruction of the wall and the inability to recreate the
sources of materials (masonry elements and mortar). In such cases, it is necessary to use
materials compatible with the original ones. The structure of a historic wall will only have
value if the basic conservation value — authenticity and historical truth, which has been closely
connected to the cultural aspect for centuries — is respected in the process of its conservation
and restoration [6]. Colour and texture are not only important for aesthetic reasons but are also
a very important factor indicating both the original, actual chemical composition of the mortar
(it is, in a sense, a result of this) and the technical condition of the historic structure at a given
moment (e.g. wet mortar has a different colour than dry mortar). Achieving the right colour of
the mortar (without using additional pigments, of course) can also be an element verifying the
correctness of the selected mortar composition.

All the above considerations make it important to create the guidelines for achieving
historical and aesthetic compatibility of earth-based mortars for reconstruction, based on the
example of historic masonry structures in the Black Sea Basin. It is part of a wider project
aimed at selecting the optimal composition of reconstruction mortar for Black Sea Basin
archaeological sites. The results of the first stage of the project, focused on the mechanical
properties and durability of such mortars, are described in a separate publication [7].
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2. Analysed historical structures

Archaeological activities in the Black Sea Basin were carried out by the Faculty of Civil
Engineering at Warsaw University of Technology in cooperation with the National Museum
in Warsaw (Conservation Mission in Tyritake in Crimea [8]) and the Institute of Archaeology
at Warsaw University and the Centre for Research on Antiquity in Southern and Eastern
Europe (Conservation Mission in Tanais near Rostov-on-Don) [9-11]. Over more than a decade
of comprehensive research, it has been established that the predominant type of historical
structures uncovered at both Tyritake and Tanais is irregular stone masonry. In the case of the
historic walls in Kerch, we find a wide range of dates for the studied walls — from the 5th century
BC to the 5th century AD. In the case of Tanais, it is between the 3rd BC and 3rd AD. These
structures were built using ashlars and/or stones sourced from diverse limestone formations,
typically unprocessed and unsorted, resulting in a range of structural characteristics, porosity,
sedimentation levels, and absorbability — all factors that impact their moisture content (see Fig. 2
for Tanais and Fig. 3 for Tyritake). A common issue observed is the granular disintegration of the
masonry stones and the poor properties of the earth-based mortar, which is composed of local soil
and sand. Such walls exhibit low strength and internal coherence, leading to limited durability.

Fig. 3. View of a masonry wall on earth-based mortar, Tanis (Department of Fundamentals of Building
WUT archives)
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The studied walls have undergone significant degradation due to a combination of human
activity and centuries of environmental exposure. Key factors include prolonged moisture
contact, biological activity within the soil, and damage from rainfall. Once excavated, these
structures become especially vulnerable to changing conditions and sub-zero temperatures,
particularly due to the repeated freeze-thaw cycles that lead to water saturation in the masonry
and mortar. Consequently, damp walls become more susceptible to deformation, losing their
primary load-bearing capacity and compromising the physical properties of the materials.
Additionally, water washes away the binder and loosely connected small masonry elements,
resulting in rock erosion (ablation). Therefore, reconstruction is necessary, an important aspect
of which is historical and aesthetic compatibility with the existing stone material.

3. Methods for assessing the historical and aesthetic
compatibility of earth-based mortars for reconstruction

Following guidelines [12, 13], to assess the historical and aesthetic compatibility of the
reconstruction mortar with the existing historic material, the colour and texture of the new
mortar should be assessed compared to the existing mortar. In addition, appearance should be
durable and stable in various environmental conditions (ageing and weathering). The risk of
efflorescence and staining due to the leaching of substances such as lime should be minimised.
According to the guidelines, the texture, colour, and finish of the new mortar should match
the existing mortar or comply with the requirements of historical authenticity and aesthetics.
The colour is often matched to the unweathered colour of the existing mortar, although the
colour after weathering should also be analysed. Since in the case of earth-based mortars, the
colour and texture depend mainly on the binder and aggregate used, it is recommended to use
materials similar to those of the original mortar.

Colour analysis may be performed using colourimeters or spectrophotometers [14, 15],
but very often the analysis is also based on colour palettes. In the tests conducted, the
assessment was made using the RAL K7 colour palette and supplemented with a PCE-XXM
30 colourimeter test. A colourimeter is a device that allows colours to be determined using
numerical values in appropriate colour spaces, which eliminates the influence of the human
eye on the result and the fact that the human eye is unable to notice slight differences in colours.
In practice, there are several colour spaces available, but the most popular way to describe
colour in various fields is the L*a*b* system, where L* represents brightness and a* and b*
are chromaticity coordinates (+a* corresponds to red, —a™ to green, +b* to yellow and —b" to
blue). The centre of the space is achromatic. In the L*a*b* colour space, the colour difference
can be expressed as a single numerical value using Eq. (3.1) [11]:

3.1) AE -ab = VAL + Aa* + Ab™

*

where: AL*, Aa*, Ab* are the differences between the values of L*, a*, and b* for two
measurements.
The differences between the individual values of L*, a*, and b* also provide a lot of

valuable information. An example of colour assessment with a colourimeter is shown in Fig. 4.
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Fig. 4. Determining the colour of the reconstruction mortar using a colourimeter

When selecting mortar texture, the grain size of the mortar (appropriately matched fraction
composition — as close as possible to the composition of the original mortar) and the shape of
the grains are compared [16]. For other mortar properties, it is also important to determine
the mineralogical and chemical composition, along with the particle size distribution [17, 18].
High-resolution photographs are also often used to compare the texture, as will be presented
in this article. This is a difficult and time-consuming process that requires a lot of research,
which in practice can be very expensive. However, it is the only way to reliably recreate the
connection in the structure, which will reflect the historical truth for future generations. It
should be noted that the method of finishing the mortar surface, e.g., with a trowel or a bristle
brush, is also a very important aspect, which should also be taken into account when carrying
out reconstruction work and selecting the finish of the reconstruction mortar.

4. Results of the historical and aesthetic compatibility
assessment of reconstruction earth-based mortars

The mortar compositions adopted for the historical and aesthetic compatibility tests are
shown in Table 1. The names of the samples represent: the volumetric amount of earth, sand,
and additives (separated by the “~” symbol, C-cement, L-lime, N-adhesive promoter), for
example, 4060-15C-N means 40% of earth, 60% of sand, 15% of cement with the addition of
adhesive promoter. These are compositions selected after the preliminary design stage, which
best meet the strength and durability criteria from among those proposed. Composition 4060
corresponds to the actual composition of mortar in stone walls in the Black Sea Basin.
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Table 1. Mortar compositions for historical and aesthetic compatibility tests

Sample Earth [%] | Sand [%] | Cement[%] | Lime [%c] I‘:ilr‘;(s)‘t:‘;
4060 40 60 - - -
4060-15C-N 40 60 15 - +
3366-15C 33 66 15 - -
3366-25C 33 66 25 - -
2575-15C-10L 25 75 15 10 -

The colour analysis was carried out on both fresh mortar and mortar after a 28-day
hardening period. For analysis, the mortar spread on the surface of the stone elements was
used. The reference point will be earth-based mortar with a composition of 4060 — sample 1,
as the mortar closest in composition, colour, and texture to the original mortar in stone walls in
the Black Sea Basin. The stone elements together with the colour palette for fresh mortar are
shown in Fig. 5, and for hardened mortar in Fig. 6.

Fig. 5. Colour analysis of fresh mortars: 1 — 4060, 2 —4060-15C-N, 3 — composition 3366-15C, 4 —
composition 2575-15C-10L, 5 — composition 3366-25C
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4 ’rg-.\“ Wi oo
Fig. 6. Colour analysis of hardened mortars: 1 — 4060, 2 — composition 4060-15C-N, 3 — composition
3366-15C, 4 — composition 2575-15C-10L, 5 — composition 3366-25C

<
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Analysing the results obtained, it can be seen that fresh earth-based mortar and earth-based
mortar with lime and cement additives do not show significant colour differences. The colour
of earth-based mortar with composition 4060 — sample 1, was determined as RAL 7008 (khaki
grey), the colour of compositions 16 (3366-15C) — sample 3, 22 (2575-15C-10L) — sample 4,
and 200 (3366-25C) — sample 5, as RAL 7006 (beige grey). A visible difference can be seen in
the case of mortar with composition 4060-15C-N, where the colour was assessed as RAL 7005
(mouse grey). In the case of hardened mortar, the colours undergo visible changes. The colour
of the earth-based mortar can still be described as RAL 7008, while the colour of the mortars
with cement added (16-3366-15C and 3366-25C) deviates slightly towards grey tones — it has
been described as RAL 7034 (grey yellow). In the authors’ opinion, the slight grey colouration
in this case remains at an acceptable level of colour difference. In the case of mortar with
a composition of 22 — sample 6, the colour of the sample deviates much more towards the
grey colour scale (defined as RAL 7035 — light grey). In this case, it can be concluded that the
addition of lime contributes to the grey colour of the sample to a much greater extent than
the addition of cement alone. In the case of sample 10 (4060-15C-N), the colour returned to
brown after drying, slightly darker than the mortar with composition 1. Based on the above
considerations, it can be concluded that among the selected compositions, the mortars with
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the addition of cement alone are closest to the original colour of the mortar — composition 16
(3366-15C) — sample 3 and composition 3366-25C — sample 5. The colour of the mortar with
composition 4060N-15C-N is also acceptable in its final form, but the initial colour may cause
concern during reconstruction work. In the authors’ opinion, the mortar with composition
2575-15C-10L deviates too much from the base mortar (towards a grey colour).

The analysis based on the RAL K7 palette and subjective colour assessment was supple-
mented with a colourimeter test for hardened mortar samples. The measurements were taken
in the L*a*b* colour system, and then the colour differences between the base sample 4060
and the other compositions were calculated. The results are presented in Table 2.

The results obtained using a colourimeter confirmed the analysis carried out using the
colour palette. The sample that differs the least in terms of colour is sample 3366-15C, with
a difference of 2.9. Its colour shows differences in the a* and b* values, with a deviation
towards blue and green, while the L* values (brightness) remain similar. The second place
was assigned to sample 3366-25C — difference 6.26. Similar to sample 3366-15C, it shows a
deviation in the a* and b* parameters, and additionally, a higher L* parameter value. Sample
4060-15C-N shows the most evident deviation of all the samples tested in terms of the L*
parameter from the value for the base sample. This means that its colour has a lower brightness.
Sample 2575-15C-10L shows the greatest colour difference AE and, in addition, a significant
deviation in the L* (brightness) and b* (towards blue tones) parameters. This confirms the
order of the samples in terms of the best colour match obtained from the primary analysis. For
research purposes, photographs were taken with a Keyence Vhx 7000 digital microscope to
assess the texture of mortar composition 3366-25C (a composition that meets all the strength
and durability requirements analysed in earlier stages of the project [7]) and for the mortar
closest in composition and texture to the original mortar used in stone structures in Black Sea
Basin (to compare their texture) (Fig. 7 — mortar 3366-25C and Fig. 8 — mortar 4060). The
composition 3366-25C, due to the addition of cement, has a slightly more compact structure.
In contrast, composition 4060 has more loose particles (this is also a result of the preparation
of the sample for testing — cutting the beam samples into 2 cm thick slices). However, it can
be considered that the compatibility of the selected composition in terms of texture will be
sufficient for reconstruction purposes.

Table 2. Analysis of the colour difference between the tested compositions in the L*a*b™ system

Sample L* a* b* AE
4060 55 4.5 18 -
4060-15C-N 47.6 34 16.1 7.85
3366-15C 55.5 3.1 15.5 2.90
3366-25C 58.7 2.2 13.5 6.26
2575-15C-10L 64.2 2.6 10.8 11.0
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Fig. 8. Photo of a sample with a composition 4060 taken with a Keyence Vhx 7000 digital microscope

5. Results of the test application

As part of semi-technical research, test walls were built using Tertiary limestone available
in Poland (Pificzéw limestone) on selected earth-based mortar compositions in the autumn
(September 2022). The first composition was earth-based mortar without additives 4060
(Fig. 9). The second application was selected mortar 3366-25C (Fig. 10). The main objectives
of the test research in the context of historical and aesthetic assessment are analysis of possible
changes in the colour and texture of the mortar over time due to leaching, sun exposure, wind
impact, the appearance of salt efflorescence, etc. The first verification of the mortar used was
carried out 6 months after the construction of the described structures (beginning of March
2023) and then every six months until July 2025. No changes in the colour and texture of the



HISTORICAL AND AESTHETIC COMPATIBILITY OF EARTH-BASED MORTARS. .. 369

solution used were noted for any of the analysed walls during this period. The mortar did not
change colour, nor were there any visible changes in the texture or efflorescence on its surface.
It can therefore be concluded that the analysis of historical and aesthetic compatibility was
carried out correctly.

6. Conclusions

Based on the analyses carried out, the following recommendations for earth-based recon-
struction mortars in terms of historical and aesthetic compatibility can be stated:
— The most important features in terms of the historical and aesthetic compatibility of
earth-based reconstruction mortars are their appropriate colour and texture.
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— These properties should always be integrated with other parameters necessary for
reconstruction mortars, i.e. mechanical and durability properties and the compatibility
of the solution used with the stone material.

— In addition to visual assessment, it is advisable to confirm the correct choice of colour
using appropriate measurements, e.g. with a colourimeter, to find the solution that best
reflects historical truth.

— In the case of the correct selection of the texture of the earth-based mortar, its appropriate
fractional distribution is crucial, which should always be as close as possible to the
historical solution.

— To determine the appropriate texture of reconstruction solution, photographs with
a digital microscope at high magnification may be a necessary tool.

— The analysis of historical and aesthetic compatibility should be carried out under
various operating conditions of the structure, i.e. considering the possible effects of the
environment.

— Before any reconstruction, it is recommended to carry out a trial application and analyse
it for at least one year to verify the changes taking place in the mortar.

In the future, further inspections of the test walls (semi-technical research described in
Chapter 5) are planned to confirm the long-term preservation of the assumed colour aspects
and texture (aesthetic compatibility). The studies are also a part of a wider project aimed at
selecting the optimal composition of reconstruction mortar for Black Sea Basin archaeological
sites, which results will be presented in the future. There are also some future studies planned
to check out the historical and aesthetic compatibility of earth-based mortar for other historic
buildings, such as the oldest preserved mosque in Dongola (Sudan), made of sun-dried earth
blocks on earth-based mortar [19].

Historical and aesthetic compatibility is crucial for preserving historical truth for future
generations. We should take care to ensure their proper restoration, as described in this article,
in the case of earth-based mortars.
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Kompatybilno$¢ historyczno-estetyczna zapraw glinianych na przykladzie
starozytnych konstrukcji kamiennych w basenie Morza Czarnego

Stowa kluczowe: starozytne konstrukcje kamienne, zaprawy gliniane, zgodnos¢ historyczno-
estetyczna

Streszczenie:

Kompatybilno$¢ materialéw jest zagadnieniem ziozonym i trudnym do analizy, zwlaszcza jesli
moéwmy o konstrukcjach zabytkowych, poddawanych rewitalizacji. Parametréw decydujacych o jej
osiagnigciu jest wiele i sag one wzajemnie od siebie zalezne. Co istotne — zastosowanie rozwigzania
niekompatybilnego z istniejacg struktura moze nie tylko wplynaé negatywnie na jego trwatosc¢, ale
takze bezposrednio doprowadzi¢ do zniszczenia zabytkowego materialu. W ogdlnej definicji materiat
kompatybilny z materiatem zabytkowym to taki, ktéry nie doprowadzi w nim do zmian chemicznych,
nie zainicjuje ani nie nasili zjawisk niszczenia konstrukcji zabytkowej oraz zapewni jej jednorodne
warunki pracy oraz mozliwo$¢ powrotu do stanu sprzed dzialar naprawczych (odwracalno$¢ procesu
rekonstrukcji). Mozna sklasyfikowaé kilka rodzajéw kompatybilno$¢ np. wymiarowa, mechaniczna,
bioekologiczna. Wyrdzniajaca si¢ jest natomiast kompatybilno$¢ historyczno-estetyczna. Poniewaz
zaprawa rekonstrukcyjna jest zwykle uzywana do zabytkowej materii, musi w mozliwie najlepszy sposéb
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zapewnia¢ autentyczno$¢ dziedzictwa — kolor, faktura, estetyka i zastosowane materialy muszg tworzy¢
cato$¢ zblizong do oryginatu (co wynika z zapiséw doktryn konserwatorskich). Jest to zagadnienie
wymagajace duzej starannosci i dbatosci o detale i w przypadku rekonstrukcyjnych zapraw glinianych
wykonane w §cisle okreslony sposéb, biorgc jednoczes$nie pod uwage pozostale parametry wytrzyma-
Tosciowe i trwaloSciowe zapraw. W niniejszym artykule opisany zostat przyklad oraz wytyczne do
spelnienia kompatybilno$ci historyczno-estetycznej zapraw glinianych na przykladzie zabytkowych
konstrukcji murowych w Basenie Morza Czarnego. W ciaggu ponad dziesi¢ciu lat kompleksowych badan
ustalono, ze dominujacym typem historycznych konstrukcji odkrytych w Basenie Morza Czarnego sg
nieregularne mury kamienne na zaprawie glinianej. W przypadku historycznych muréw w Kerczu daty
powstania badanych muréw sg bardzo zréznicowane — od V wieku p.n.e. do V wieku n.e. W przypadku
Tanais jest to okres od III wieku p.n.e. do III wieku n.e. Budowle te zostaly wzniesione przy uzyciu
cioséw kamiennych i/lub kamieni pochodzacych z réznych formacji wapiennych. Charakteryzuja si¢
niska wytrzymatoscig i spdjnoscia wewngtrzng, co prowadzi do ograniczonej trwato$ci oraz koniecznosci
przeprowadzenia dziatan rekonstrukcyjnych. Zgodnie z wytycznymi do dokonania oceny kompatybilnosci
historyczno-estetycznej zaprawy rekonstrukcyjnej z istniejacym materiatem zabytkowym nalezy dokonaé
oceny koloru i tekstury nowej zaprawy w odniesieniu do zaprawy istniejacej. Ponadto wyglad powinien
by¢ trwaly i stabilny w réznych warunkach §rodowiskowych (starzenie i wietrzenie). W przypadku
analizy koloru w badaniach stosowane sg kolorymetry lub spektrofotometry, ale réwniez bardzo czgsto
analize wykonuje si¢ bazujac na prébnikach kolorystycznych. W przeprowadzanych badaniach ocena
zostala dokonana przy pomocy prébnika koloréw RAL K7 i uzupetniona o badanie kolorymetrem
PCE-XXM 30 przy zastosowaniu przestrzeni barw L*a*b*.W przypadku doboru tekstury zaprawy
poréwnuje si¢ uziarnienie zaprawy (odpowiednio dopasowany sktad frakcyjny — jak najbardziej zblizony
do sktadu oryginalnej zaprawy) oraz ksztalt ziaren. Czgsto uzywa sie takze zdjec o duzej doktadnosci —
w tym przypadku wykorzystano zdjecia robione mikroskopem Keyence Vhx 7000, w celu poréwnania
tekstury zaprawy rekonstrukcyjnej do zaprawy bazowej. Do analizy kolorystycznej wykorzystano 5
zaproponowanych sktadéw zapraw, bedacych wyniki pierwszego etapu badar wytrzymatoSciowych i
trwato§ciowych opisanych w osobnej publikacji. Analize kolorystyczng przeprowadzono zaréwno na
Swiezej zaprawie, jak i na zaprawie po 28 dniowym okresie twardnienia. Do analizy wykorzystano
zaprawy rozprowadzone na powierzchni elementéw kamiennych. Analiza przy pomocy kolorymetru
PCE-XXM 30 potwierdzita wnioski z oceny dokonanej przy pomocy prébnika RAL K7 o najlepszym
dopasowaniu kolorystycznym zapraw 3366-15C i 3366-25C. W celach badawczych do oceny tekstury
wykonano zdjecia mikroskopem cyfrowym Keyence Vhx 7000 dla sktadu zaprawy 3366-25C (sktad
spetniajacy wszystkie zatozenia wytrzymatosciowe i trwatosciowe analizowane we wcze$niejszych
etapach projektu) oraz dla zaprawy najblizszej sktadem i teksturg oryginalnej zaprawie stosowanej w
konstrukcjach kamiennych w Basenie Morza Czarnego — sktad 4060 Na tej podstawie mozna uznaé, ze
zgodno$¢ wybranego sktadu pod wzgledem tekstury bedzie wystarczajaca do celéw rekonstrukcyjnych.
W ramach badari w skali péttechnicznej wykonano dodatkowo murki z kamienia wapiennego trzeciorze-
dowego dostepnego w Polsce (wapieni piiczowski) na wybranych skadach zaprawy glinianej w okresie
jesiennym (wrzesien 2022). Do lipca 2025 nie odnotowano zmian w kolorze zaprawy, nie zaobserwowano
réwniez zadnych widocznych zmian tekstury ani wykwitéw na jej powierzchni. Mozna zatem stwierdzic,
ze analiza kompatybilnos$ci historyczno-estetycznej zostata przeprowadzona prawidlowo. Na podstawie
przeprowadzonych analiz sformutowano nast¢pujace zalecenia dotyczace rekonstrukcyjnych zapraw
glinianych pod katem zgodnosci historyczno-estetycznej: Najwazniejszymi cechami zapraw do renowacji
na bazie gliny pod katem zgodnosci historyczne;j i estetycznej sa odpowiedni kolor i faktura; — wlasciwosci
te powinny by¢ zawsze polaczone z innymi parametrami niezbednymi dla zapraw renowacyjnych, tj.
wlasciwo$ciami mechanicznymi i trwaloscig oraz zgodnoScig zastosowanego rozwigzania z materialem
kamiennym; — oprécz oceny wizualnej wskazane jest potwierdzenie prawidtowego doboru koloru za
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pomoca odpowiednich pomiaréw, np. kolorymetrem, w celu znalezienia rozwigzania, ktére najlepiej
odzwierciedla prawde historyczna; — w przypadku prawidlowego doboru tekstury zaprawy ziemnej
kluczowe znaczenie ma jej odpowiedni rozklad frakcyjny, ktéry powinien by¢ zawsze jak najbardziej
zblizony do rozwigzania historycznego; — aby okresli¢ odpowiednig teksture rozwigzania rekonstruk-
cyjnego, niezb¢dnym narz¢dziem moga by¢ zdjecia wykonane za pomoca mikroskopu cyfrowego przy
duzym powigkszeniu; — analiza zgodnosci historycznej i estetycznej powinna by¢ przeprowadzona w
réznych warunkach eksploatacyjnych konstrukciji, tj. z uwzglednieniem mozliwego wptywu Srodowiska; —
przed przystapieniem do jakiejkolwiek rekonstrukcji zaleca si¢ przeprowadzenie prébnego zastosowania
1 analizowanie go przez co najmniej rok w celu zweryfikowania zmian zachodzacych w zaprawie.
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