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ABSTRACT 

Cyprus is the third biggest Island located at Mediterrenean Sea. It is located 

between three continents; Europe, Asia and Africa. Because of itsô geogrophical 

importance lots of empires ruled Cyprus accross the centuries. Therefore, Island has 

huge cultural heritage as well as historical monuments. In this study conservation 

works of Archangelos Micheal Church in Yeni Erenkºy investigated detailly. During 

conservation projects of historical monuments, new natural stones that are going to be 

used instead of missing or damaged ones, should have similar characteristics with 

them. Information about these original natural stones are very limited.  

In this study, samples are collected from new and old parts of Archangelos 

Michael Church in Yeni Erenkºy and Sourp Magar Monastery in Alevkayasē to 

determine their properties by experiments. From the results of experiments, stones at 

new part of Archangeos Michael Church (Group Y) have the highest coefficient of 

water absorption by capilarity (C) and the highest water absorption capacity (Ab) at 

atmospheric pressure by 351,85 g/m2.s0.5 and 19,74% respectively. Stones of Group Y 

also have the highest open porosity and total porosity values (29,59% and 39,29%). In 

addition, stones at old part of Archangelos Michael Church (Group E) have the highest 

uniaxial compressive strength (R) and pulse velocity values by 16,27 MPa and 3,31 

km/sec respectively. Stones at Sourp Magar Monastery in Alevkayasē (Group A) have 

the highest real density and specific gravity values (2732 kg/m3 and 2,75). Also, stones 

at Sourp Magar Monastery are the most resistive group against to salt crystallization. 

Keywords: Historical monuments, natural stones, conservation works, porosity, water 

absorption, compressive strength, Archangelos Michael Church  
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¥Z 

Kēbrēs Akdenizôin en b¿y¿k ¿­¿nc¿ adasēdēr. Avrupa, Asya ve Afrika 

kētalarēnēn arasēnda konumlanmēĸtēr. Coĵrafik ºneminden dolayē y¿z yēllar boyunca 

bir­ok imparatorluk tarafēndan yºnetilmiĸtir. Bu y¿zden, ­ok b¿y¿k bir k¿lt¿rel 

mirasēn yanēnda tarihi eserlere sahiptir. Bu ­alēĸmada Yeni Erenkºyôdeki Archangelos 

Michael Klisesiônin tamir ve koruma ­alēĸmalarē detaylē bir ĸekilde incelenmiĸtir. 

Tarihi eserlerin koruma ve tamir projelerinde, kayēp veya zarar gºrm¿ĸ doĵal taĸlarēn 

yerine kullanēlan doĵal taĸlar, orjinal doĵal taĸlarla benzer ºzelliklere sahip olmalēdēr. 

¥te yandan ise maalesef tarihi eserlerde kullanēlmēĸ olan orjinal doĵal taĸlar hakkēnda 

­ok kēsētlē bilgiler mevcuttur.  

Bu ­alēĸmada numuneler Yeni Erenkºyôdeki Archangelos Michael Klisesiônin 

yeni ve eski taraflarēndan, Alevkayasēôndaki Sourp Magar Manastērēôndan m¿hendislik 

ºzelliklerinin belirlenmesi amacēyla toplandē. Deney sonu­larēna gºre, Archangelos 

Michael Klisesiônin yeni tarafēndaki taĸlar (Grup Y) 351,85 g/m2.s0.5 ve 19,74% ile en 

y¿ksek kēlcal etkiye baĵlē su emme katsayēsē (C) ve atmosfer basēncēnda su emme 

kapasitesine (Ab) sahiptir. Grup Y taĸlarē 29,59% ve 39,29% ile en y¿ksek a­ēk ve 

toplam gºzenek deĵerlerine sahiptir. Archangelos Michael Klisesiônin eski tarafēndaki 

taĸlar (Grup E) 16,27 MPa ve 3,31 km/s ile en b¿y¿k tek eksenli basēn­ dayanēmē (R) 

ve ge­iĸ hēzēna sahiptir. Alevkayasēôndakē Sourp Magar Manastērēônēn taĸlarē (Grup A) 

en fazla ger­ek yoĵunluk ve ºzg¿l aĵērlēk deĵerlerine sahiptir (2732 kg/m3 ve 2,75). 

Sourp Magar Manastērērônēn taĸlarē tuz kristalleĸmesine karĸē en diren­li gruptur. 

Anahtar Kelimeler:  Tarihi eserler, doĵal taĸlar, koruma ve tamir ­alēĸmalarē, 

gºzeneklilik, su emme, basēn­ dayanēmē, Archangelos Michael Klisesi 
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Chapter 1 

INTRODUCTION  

1.1 General Information  

Cyprus is the third largest island located in the Mediterranean after Sicily and 

Sardinia. It is ruled by several empires such as Eastern Roman Empire, French 

Lusignan dynasty, Venetians, Ottoman Empire and British Empire over the centuries.  

So island has very rich cultural heritage such as classical Greek temples, Roman 

theatres and villas, Early Christian basilicas, many Latin and Byzantine churches and 

monasteries, Crusader castles, Gothic cathedrals, Frankish and Venetian fortifications, 

Moslem mosques and British colonial-style buildings.  

At this study, investigations have been done for some of these historical 

buildings during the phase of their conservation works. Research has done on two 

historical monuments, Archangelos Michael Church (located in Yialousa/Yeni 

Erenkºy) and Sourp Magar Monastery (located in Alevkayasē/Chartzia). 

1.2 Aim of the Study 

Historical buildings at Cyprus were mainly constructed with natural building 

stones. During the conservation projects of these historical monuments, some 

damaged, heavily weathered or loss natural stones at structures have to be replaced 

with new ones. But the new ones should have similar characteristics (texture, hardness, 

colour, size, etc.) as original ones. 

Main objective of this study is to obtain informations about natural stones at 

historical monuments by performing physical and mechanical tests on them. 
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Therefore, it is expected that outcomes of the study will  be beneficial for restoration, 

rehabilitation and conservation works of historical buildings/structures. 

1.3 Works Done 

¶ Research about the conservation projects of historical monuments at Cyprus. 

¶ Collecting of specimens from Sourp Magar Monastery at Alevkayasē and 

Archangelos Michael Chucrh at Yeni Erenkºy, both from old part and new part 

of the Church. 

¶ Experiments for determination of water absorption coefficient of the specimens 

by capillarity according to standard TS EN 1925. 

¶ Experiments for determination of water absorption of the specimens at 

atmospheric pressure according to standard TS EN 13755. 

¶ Experiments for determination of uniaxial compressive strength of the 

specimens according to standard TS EN 1926 and pulse velocity. 

¶ Experiments for determination of real density, apparent density, total porosity, 

open porosity and specific gravity of the specimens according to standard TS 

EN 1936. 

¶ Experiments for determination of resistance of the specimens to salt 

crystallisation according to standard TS EN 12370. 

1.4 Guide for Thesis 

¶ Chapter 2 deals with literature review historical monuments and their 

importance, conservation of historical monuments, masonry, natural stone, 

historical monuments in Cyprus and conservation works of historical 

monuments in Cyprus. Chapter 2 also deals with specifically conservation 

works of Archangelos Michael Church in Yeni Erenkºy. 
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¶ Chapter 3 is related with the experimental procedures for the samples collected 

from new and old parts of Archangelos Michael Church and Sourp Magar 

Monastery (located in Alevkayasē/Chartzia). 

¶ Chapter 4 is related with the results and discussions of the experiments 

¶ Chapter 5 deals with conclusion and further recommendations. 
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Chapter 2 

 LITERATURE REVIEW AND CONSERVATION 

WORKS AT ARCHANGELOS MICHAEL CHURCH  

2.1 Historical Monuments and Their Importance 

ñCultural heritageò statement is mentioning sites and historical structures that 

have unique global worth from the viewpoint of science, art and history by UNESCO 

(The United Nations Educational, Scientific and Cultural Organization) [1]. 

Historical structures are priceless, by this reason they have to be respected for 

their cultural importance. Importance of those structures is coming from their artistic, 

ancient, symbolic and moral values.  Therefore, these historical buildings should be 

maintained [2]. 

Due to their architectural worth and proof of structural techniques, historical 

buildings are crucial part of the cultural heritage. Their conservation and maintenance 

to keep them alive as much as possible should be commitment of people, for the 

purpose of transferring to next generations [3]. 

2.2 Conservation of Historical Monuments 

The UNESCO has established on 16th November 1945 in United Kingdom. 

Focusing on to studies started years ago by League of Nations, loyalty of UNESCO 

expressed in its organization to the idea of mutual cultural heritage, as well as 

fortification and preservation of  that heritage with international  team work and unity 

[4]. 
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The conservation of historical monuments classified as exact approach to 

protect a historical monument by maintenance and rehabilitation jobs. Maintenance of 

structure is specific method in preserving historic buildings by extending their lifetime 

[5]. 

Slow and unavoidable aging case could influence the present structural stability 

due to various reasons such as element degradation, humanitarian alterations 

especially in civic areas or climate and ecological alterations [3]. 

Protection of historical monuments is mainly carried out by the method called 

maintenance. Maintenance is a principle for protecting of the original texture of the 

historical monuments. Appropriate maintenance generally improves condition and 

worth of historical structures [6]. 

Maintenance contains pragmatic and specialized methods that are supposed 

essential to provide situation of monument where that is placed is conserved similarly 

to itsô authentic. In addition to this, jobs in progress do not deteriorate monumentôs 

worth and importance [7]. 

Analysis of current conditions of historical buildings can be done fully by 

interdisciplinary understanding by using technological survey, ancient records, non-

destructive experiment processes and analysis of deteriorate traces [3]. 

Conservation is not alone necessary for notes and authentications to be 

undertaken, in meantime, necessities include scheduling methods and rehabilitation 

jobs [8]. Usually, body and structure substances of the historical monuments 

deteriorate along years. Furthermore, facilities and places of buildings where they exist 

are two extrinsic circumstances which affects deteriorate condition of structures and 

appearance of decays [9]. 
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2.3 Masonry 

Masonry wall construction supplies miscellaneous benefits. For example; only 

one element can accomplish various functions including structure, fire protection, 

weather protection, thermal and sound insulation, and sub-division of space. The 

second main advantage of masonry wall is durability of the material. By suitable 

choice, among small preservation it can last usable in long terms. In addition, by 

tectonic perspective, masonry supplies benefits from the standpoint of various design 

opportunities and display of external walls. Substances exist in miscellaneous types of 

characteristics. Challenging wall designs for example, arcuated walls, can be built by 

not using high-priced formworks. Due to characteristic of masonry, building process 

can be done by not needing of pricy and weighty site, machinery and equipment [10]. 

Circumstances such as movement, humidity, durability, fire resistance, thermal 

and acoustic properties should be considered while designing of masonry walls [11]. 

Movement can occur in all masonry materials due to chemical reactions, 

exerted forces, humidity and heat difference [12]. Apart from that factors, damaging 

of masonry may result from foundation motions [13].  

Stress from loading can be led to motions at masonry elements, which is so 

important at multistorey structures, and can occur instantly at later the appliance of 

forces or afterwards of particular time. In addition, movement in close elements may 

influence the masonry wall. For example, bending of beams can result in tensile 

stresses at touching walls or motions at beam which may end up with cracking [11]. 

Thermal movement is related with amount of exposed heat and extension 

coefficient of substance. Since the amount of exposing heat is directly related with 

various factors, it is very hard to calculate it during the designing stage. [11]. 
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2.4 Natural Stone 

Since approximately 5000 BC from the Middle East, natural stone is using as 

main building substance. At the beginning, this high-priced substance was using at 

chapels, graves, castles, mansions and civic structures as well as ornaments and art 

objects [14]. 

Before the 20th century, main material that used in large-scale building 

construction was natural stone. Nowadays, it is still in use but not as much as 

previously. As well as structural material, natural stone is using as exterior cladding 

and interior finish of walls at nowadays. Disadvantage of working with natural stone 

appears from heavy weight of stone walling and therefore requirements for foundation. 

Also, it needs skilled labours while working with natural stones. On the other hand, 

appearance and durability are main advantages of stone masonry [15]. 

Natural stone is necessity at conservation and rehabilitation of anciently, and 

socially significant monuments to avoid degradation because of environmental factors 

and weathering and usage. Generally, these structures may need overall restoration, 

rehabilitation or conservation. The stone that is going to be used, has to be suitable 

characteristic with previously existing one [14]. 

2.5 Types of Natural Stone 

There are lots of type of natural stone, but only few types of natural stone are 

appropriate for building masonry walls. As well as accessibility and effortless 

quarrying, the stone have to supply properties such as strength, workability, hardness, 

durability and appearance. Stones that supply these properties are limestone, granite 

and sandstone. Marble and slate are generally used for particular aims. Quartzite and 

serpentine are used rarely, they are used locally or regionally [15]. 
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Granite is an acid igneous rock and does not have many range of composition, 

it is very limited. The granite group consist of members which includes different 

amount of quartz, alkali plagioclase feldspar, potash feldspar and dark-coloured 

ferromagnesian mineral, usually either biotite mica or hornblende. Colour type is 

relevant with amount and type of secondary minerals. 

Limestone is a sedimentary rock. It is durable, worked without difficulty and 

extensively spread throughout the earthôs crust. Limestone mainly made up of calcium 

carbonate (CaCO3). It is very fossiliferous. 

Sandstone is a sedimentary rock build up with sand or quartz grains cemented 

together by matrices of various compositions. The most frequent mineral grains are 

quartz, micas, feldspar and clays. As well as within the grains, porosity also observed 

between the grains. Hardness and durability of sandstone is directly related with the 

type of cementing agent present [15]. 

2.6 Historical Monuments in Cyprus 

Cyprus is the third largest island located in the Mediterranean after Sicily and 

Sardinia. It is located between three continents, Europe, Asia and Africa. This 

geographic feature played significant role in the islandôs tumultuous history. Island 

ruled by several empires such as Eastern Roman Empire, French Lusignan dynasty, 

Venetians, Ottoman Empire and British Empire over the centuries.  So island has very 

rich cultural heritage such as classical Greek temples, Roman theatres and villas, Early 

Christian basilicas, many Latin and Byzantine churches and monasteries (see Figure 

2.1), Crusader castles, Gothic cathedrals, Frankish and Venetian fortifications, 

Moslem mosques and British colonial-style buildings [16]. 
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Figure 2.1: Sourp Magar Monastery in Alevkayasē 

2.7 Conservation Works at Historical Buildings in Cyprus 

The Agreement of 21 March 2008 reached between Greek Cypriot leader 

Demetris Christofias and Turkish Cypriot leader Mehmet Ali  Talat under the aegis of 

the United Nations (UN), paved the way for the founding of the Technical Committee 

on Cultural Heritage, which aims to the repair and protection of historical monuments 

of Cyprus. 

The Committee is backed at its work by an Advisory Board which is made up 

of archaeologists, architects, art historians civil  engineers and town planners from both 

communities.  

The Technical Committee on Cultural Heritage studies to supply a mutually 

satisfactory mechanism for the implementation of practical actions for the suitable 

preservation, physical conservation and restoration (including research, study and 

survey) of the cultural heritage of Cyprus [17]. 
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2.8 Conservation Works at Archangelos Michael Church 

2.8.1 General Information about the Church 

Archangelos Michael church (can be seen at Figure 2.2) is located in Yeni 

Erenkºy/Yialousa and known as the principal church of the area. It is a twin church 

which are two churches attached to each other, older part is located at northern side 

and made up of two basic parts main church and narthex to the west. According to 

researches, it is believed that old part church is constructed at Byzantine times in 

Cyprus (A.C 395-1195). It is assumed that new church is constructed in 1794 to the 

south side of Byzantine church. More details about the church are given at the 

Appendix A. 

 
Figure 2.2: Archangelos Michael Church, view of the southern side (new part) before 

conservation works 
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2.8.2 External Walls 

¶ Existing Portland cement or other plaster types were removed from external 

walls of church and belfry (see Figure 2.3). 

   
Figure 2.3: a) Initial condition b) Removal of plaster from external walls of the 

church  

¶ Surface deposits were cleaned from stone surfaces using flat brushes, natural 

fibre brooms and sandblasting (see Figure 2.4). 

    
Figure 2.4: a) Initial condition b) Condition after cleaning of surface deposits from 

stone surfaces 

 

a b 

a b 
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¶ Vegetation (roots etc.) removed from walls after application of approved 

biocide (see Figure 2.5). 

    
Figure 2.5: a) Vegetation removal stage 1 b) Stage 2 

¶ Existing pointing was removed and joins of external walls of church cleaned 

(see Figure 2.6). 

  
Figure 2.6: a) Pointing removal 1 b) Pointing removal 2 

 

 

 

a b 

a b 
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¶ The external walls of church were repointed with lime mortar in same colour 

and hardness as the original (see Figure 2.7). 

   
Figure 2.7: a) Repointing 1 b) Repointing 2 

2.8.2.1 Important Points while Render Removal 

Portland cement or other plaster type were used in previous repair works in 

extended areas of walls. Being incompatible with the stone structure, as was harder 

than the stones underneath and as it did not allow breathing of the wall (moisture could 

not escape), it was needed to be removed.  

Work was proposed to be done by hand tools (chisels, hand hammers) and only 

if absolutely necessary to use heavier machinery. The work was done carefully in order 

to prevent affecting the adjacent stones or stones below. After removal of the cement 

mortar, wall was cleaned by means of low water pressure. The work was initially done 

at a test area for the approval of the Engineer.  

 

 

 

a b 
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2.8.2.2 Important Points During Cleaning of Dressed Stones Surface 

Extended areas of the church external walls were either lime washed (several 

layers) or present natural weathering, staining, biological growth and other dirt. The 

work of cleaning had to be carried out by means of low-pressure clean water spraying 

and soft brushes. In case of soft stone material, work had to be done with maximum 

care in order to prevent crumbling of the stone surface.  

2.8.2.3 Important Points at Pointing Removal and Repointing 

Existing pointing (either modern cement or else) was removed from all external 

wall surfaces. The work was carried out on all types of stonewalls (irregular masonry, 

ashlar etc) where original mortar lost or present failure (soft or crumbling) or where 

modern cement pointing applied.  

The cleaning work had to be carried out by means of basic masonôs tools, clean 

water with pressure and brushes. Cleaning of joints went as deep as possible but not 

less than 5 cm. The new pointing material had to be lime-based mortar and must match 

existing (original) one in colour and hardness. The mortar was applied in layers and 

each one compacted thoroughly.  

Mortar slightly recessed into stone surface carefully, to avoid spread on stone 

surface. Excess mortar was cleaned before drying. Mortar was protected from rapid 

drying by regularly spraying with water to be kept humid and to dry slowly.  
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2.8.3 Grouting 

¶ Cracks on the walls, arches, vaults and domes repaired by injecting fine 

hydraulic lime mortar (see Figure 2.8, 2.9, 2.10 and 2.11). 

 
Figure 2.8: Cracks at roof 

 
Figure 2.9: Cracks at roof 
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Figure 2.10: Repaired cracks at roof 

 
Figure 2.11: Repaired cracks at roof 

 

 

 

 

 

 



17 
 

2.8.3.1 Important Details about Grouting 

Cracks on the walls, arches and vaults were existing. Few of those were 

considered as more serious (eg. Byz. church NE corner internally and externally) and 

some were minor. Also, mortar failure and wash out along with plantsô (roots) growth 

lead to voids in the walls and vaults. All of them treated by grouting in order to 

strengthen and improve the mechanical properties of the building.  

Areas in need of grouting specified by the engineer, after removal of plaster, 

plants removal (walls), vaults and dome cleaning.  

Grouting material used was Albaria Masterinject BASF (property of material 

is given at Appendix C). Other materials necessary for the work execution were: 

mixing and injection machinery, plastic tubes 10 mm in diameter (to be penetrated 30 

cm in to the wall).  

The work has been executed as the following steps:  

1) Cleaning of crack or area to be treated,  

2) Insertion of plastic injection tubes at a distance of about 50 cm,  

3) Sealing of crack/joints with mortar,  

4) Injection with fluid mortar starting from bottom to top of wall,  

5) Sealing of first point of injection when material comes out from the second 

etc.  

6) If the work was applied to an extended area, the work was done from bottom 

to top in rows of about 1m each. Material of first row must be dry before going to the 

upper one.                        

7) Cleaning of stone surface, removal of plastic tubes and sealing of holes. 
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2.8.4 Internal Walls  

¶ Existing lime or gypsum or cement removed from internal surfaces except 

areas with frescoes. Work had been done by hand tools only. Without use of 

heavy machinery. Loose deposits were removed by air under pressure (see 

Figure 2.12). 

  
Figure 2.12: a) Initial condition b) After of cement removal 

¶ Cleaning of surface deposits using flat brushes natural fibre brooms (see Figure 

2.13). 

 
Figure 2.13: Cleaning of stone surfaces with brushes 

a b 
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¶ Vegetation (roots etc.) was removed from walls after application of approved 

biocide. 

¶ New plastering applied to internal surfaces (wall, arch, etc.) with Hydraulic 

lime mortar (material property of Hydraulic lime mortar is given at Appendix 

D) (see Figure 2.14, 2.15, 2.16 and 2.17). 

 
Figure 2.14: Plastering stage 1 

 
Figure 2.15: Plastering stage 2 
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Figure 2.16: Plastering stage 3 

 
Figure 2.17: Plastering stage 4 
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¶ New wooden tie beams (be of class C22 or higher, which means minimum 

bending strength value of wood should be 22 N/mm2) were inserted at the 

places where the original ones were cut off or removed at the east, west and 

north dome base/arch (see Figure 2.18 and 2.19). 

 
Figure 2.18: New wooden tie beams 

 
Figure 2.19: New wooden tie beams 
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2.8.4.1 Important Points while Working at Internal Walls  

Internal surfaces were covered with lime or gypsum mortars. Due to severe 

cracking and defect, renders had to be removed where needed. Removal of renders 

gave chance to a better and close check of the masonry and vaults status (cracks, 

defected stones etc.). Initially, the most seriously damaged areas removed. After that, 

it was up to the Architect to check again and decide whether certain areas of original 

plaster was strong enough to remain or not.  

Work had to be done by hand tools only (chisels, hand hammers) without any 

use of heavy machinery. Loose deposits had been removed by air under pressure and 

the surfaces have washed with water under pressure.  

Some areas of the walls have wall paintings (frescoes). The conservation work 

on those areas was carried out by a specialized and experienced conservator and at no 

circumstances unskilled personnel carried out any work close to the frescoes. The 

removal of renders had to be done under the continuous supervision of a professional 

conservator as it was highly possible that other wall paintings might be hidden 

underneath.  

2.8.4.2 Important Points about Insertion of Wooden Tie Beams   

In order to improve the diaphragmatic function of dome base, the original 

system of tie beams restored. Thus, new wooden tie beams inserted where the original 

ones had been cut off or removed. Three new tie beams constructed in the east, west 

and north dome base/arch.  

New tie beams had to be inserted into walls/arches by removing existing wood 

remnants and the stones from one side so as to allow access. New tie beams inserted 

into walls/arches for at least 20 cm and be built and fixed properly.  
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The new wooden beams had to be of hard wood class C22 or higher (which 

means minimum bending strength value of wood should be 22 N/mm2).  

2.8.5 Stone Replacement and New Stone Carving 

¶ Existing cornice stones were removed, then area was cleaned and new cornice 

stones added, including lime mortar and small stones to fill gaps and voids (see 

Figure 2.20 and 2.21). 

 
Figure 2.20: Existing cornice stones 
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Figure 2.21 New cornice stones 

¶ Existing column drums at south Porch semi columns were removed, then area 

was cleaned and new column drums added, including lime mortar and small 

stones to fill gaps and voids (see Figure 2.22 and 2.23). 
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Figure 2.22: a) Initial condition of column drum 1 b) Final condition  

   
Figure 2.23: a) Initial condition of column drum 2 b) Final condition 

a b 

a b 
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¶ Existing arch stones from south porch arches were removed, then area was 

cleaned and new ones added, including lime mortar and small stones to fill 

gaps and voids (see Figure 2.24). 

   
Figure 2.24: a) Replaced arch stones 1 b) Replaced arch stones 2 

¶ Existing simple rectangular stones from several locations and different sizes 

were removed, then area was cleaned and new ones added, including lime 

mortar and small stones to fill gaps and voids (see Figure 2.25). 

a b 
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Figure 2.25: a) Replaced simple rectangular stones 1 b) Replaced simple rectangular 

stones 2 

2.8.5.1 Important Points at Stones Replacement  

Broken (cracked) or heavily weathered stones (mainly dressed stones) replaced 

in several positions. New stones had to be similar characteristics as the stone to be 

replaced (colour, texture, hardness, size etc.) 

Some damaged stones were hidden under modern cement plaster. Thus, the 

number of those to be replaced could only be specified after plaster or paint removal, 

either internally or externally.  

 
 
 
 
 
 
 
 
 
 
 

 

a b 
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2.8.5.2 Important Points about Stone Wall or Vault Dismantling and Rebuilding  

The work was carried out in specific areas where an extended damage, 

distortion or failure of wall was observed. It was expected to be carried out in areas 

where thick roots of plants penetrated into wall or vaults and possibly in other areas 

which might be revealed after renders removal.  

Same stone material could be reused after removal, or material of same nature 

(irregular stone, dressed stone) had to be used. Reconstruction had been done with 

using lime mortar and small stones to fill gaps and voids. If needed, before the work, 

adjacent structures supported properly with scaffoldings.  

Existing loose or detached stones and mortar removed and the wall cavity 

cleaned from dust and loose material. The wall was rebuilt with the same, if in good 

condition, stone material with same technique using hydraulic mortar.  

Areas in need of such treatment were the NE corner of the byzantine church, 

the north side vaults and other areas. The area to be dismantled also specified after the 

cleaning of the areas (pointing, plaster etc.).  

2.8.6 Works at the Ceilings 

Existing lime or gypsum or cement removed from internal surfaces except 

areas with frescoes. Work has been done by hand tools only (chisels, hand hammers), 

without use of heavy machinery. Loose deposits were removed by air under pressure 

and the surfaces washed with water under pressure. Then new plastering applied to 

surfaces with Hydraulic mortar (see Figure 2.26 and 2.27). 
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Figure 2.26: a) Plastering of ceiling stage 1 b) Plastering of ceiling stage 2 

a 

b 



30 
 

 
Figure 2.27: Final stage of plastering at ceiling 

2.8.7 Works at the Roof 

¶ Loose deposits were cleaned and removed, loose roof materials near cracks 

cleaned with brush and water under pressure (see Figure 2.28, 2.29 and 2.30). 

Figure 2.28: Cleaning of loose deposits stage 1 
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Figure 2.29: Cleaning of loose deposits stage 2  

 
Figure 2.30: Cleaning of loose deposits stage 3 
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¶ Vegetation and roots removed and approved biocide applied (see Figure 2.31). 

    
Figure 2.31: a) Vegetation cleaning stage 1 b) Vegetation cleaning stage 2 

¶ Lime mortar material were removed from defected areas up to depth minimum 

15cm. Cleaned with water and soft brushes (see Figure 2.32). 

 

a b 

a 
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Figure 2.32: a) Removed lime mortar up to a depth of 15 cm 1 b) Removed mortar 

up to depth of 15 cm 2 
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