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6M3ImN | LAbIMN | SHEET GROUP
SAG1Y-2 BMOM ©M3VFI6E068NY / PHOTO DOCUMENTATION SAGG
SAG14-3 308N 33830 / VAULT PLAN SAGG
SAG14-Y LObIMI3NL 33333 / ROOF PLAN SAGG
SAG14-5 39MBNL 33330 / TEST PIT PLAN SAGG
SAG14-6 NN / SECTION SAGG
SAG14-7 MYaMAMIOMANY / LAB SAGG
SAG15-0 MBI / DESCRIPTION SAGG
SAG15-1 6 / DESCRIPTION SAGG
SAG15-2 BMAM ©MJ3V3I6E0BNY / PHOTO DOCUMENTATION SAGG
SAG15-3 3983MNL 33330 / VAULT PLAN SAGG
SAG15-Y LObIMI3NL 33333 / ROOF PLAN SAGG
SAG15-5 39MBNL 33330 / TEST PIT PLAN SAGG
SAG15-6 $MNEN / SECTION SAGG
SAG15-7 MYaMAIOMANY / LAB SAGG
SAG16/177-0  |d®@BIMY / DESCRIPTION SAGG
SAG16/17-1 M6IMY / DESCRIPTION SAGG
SAG16/17-2  |BMOM ©MJ313I6006NY / PHOTO DOCUMENTATION SAGG
SAG16/17-3  |3033MNL 33830 / VAULT PLAN SAGG
SAG16/17-3.1 |3983MNL 33330 / VAULT PLAN SAGG
SAG16/177-4  |LObIMI3NL 33333 / ROOF PLAN SAGG
SAG16/17-4.1 |[LObIMI3NL 33330 / ROOF PLAN SAGG
SAG16/17-5  |39/ABNL 33383 / TEST PIT PLAN SAGG
SAG16/177-6  |mNCDN / SECTION SAGG
SAG16/17-6.1 |gmNCDN / SECTION SAGG
SAGIB/17-7 |MyaMmIOMMNY / LAB SAGG
SAG19-0 dMEIMY / DESCRIPTION SAGG
SAG19-1 dMEIMY / DESCRIPTION SAGG
SAG19-2 BMAM ©MJIV3I6E6IBNY / PHOTO DOCUMENTATION SAGG
SAG19-3 3083MNL 3333 / VAULT PLAN SAGG
SAG19-Y LObIMI3NL 33333 / ROOF PLAN SAGG
SAG19-5 39MBNL 33330 / TEST PIT PLAN SAGG
SAG19-6 NN / SECTION SAGG
SAG19-7 MYaMAIOBMANY / LAB SAGG
SAG20/21.0 |dWBIMY / DESCRIPTION SAGG
SAG20/21.1 d6EIMY / DESCRIPTION SAGG
SAG20/21.2  |LObIMI3NL 83333 / ROOF PLAN SAGG
SAG20/21.4  |LObIMAI3NL 83333 / ROOF PLAN SAGG
SAG25-0 MBI / DESCRIPTION SAGG
SAG25-1 MBI / DESCRIPTION SAGG
SAG25-2 BMoM ©MJ3VFI6E0IB8NY / PHOTO DOCUMENTATION SAGG
SAG25-3 30839MNL 33833 / VAULT PLAN SAGG
SAG25-Y LObIMI3NL 33333 / ROOF PLAN SAGG
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aJ@alINL @3mOINL3aMat™NL  3MaNnLt LobI@MBNL BIdMNL LIbIMI3IdBI 3IMBIBNL
d0bLbNL 9630MNAN

(2025 6(MNL LIJOIFaIMN -@I3IBdIMN)

3MJV3sIMY

8oLIM 6@MMJd3N aLMBENM 33333NCMIMBdNL dIBNL, 3IMI0INL 3MEILAMNL
QamO0INL3IMa™NL 3MaNL LobIMMBNL BIdMNL 30QIbIMINL LIMIVBNCNHIBNM
60MI300J3IM3Y LY3IZVMIB3Y, LObIMAINQIE BYECNL NEBNOMIBNY 303MNE3NY,
MAdoB ION@ILN LIBMOIbI 3JIJF6Y, MMBMMB dIdENL LOMIIOIMIM, dLI3T anunN
dbo03mMMaNLy @ 3MBIN3NL 3QIMICMBIL .

2020-2021 66-3M, dJ3C2NL 3J3@3MaN o¥BNd6IaNL 3MMBILIBNL 3IRIMIBNL
ans6enal, QamoiNLdaMa@NL LabIMMMaNL BadomMBI, 3MIBNOL BIIMEob, 3MIBIM
019633NL @MMIBN0IN 80QdbIM3TdN . 3ILIdIANLIC, JIOMILIC 3MNBN3IT LI3NObL
6o0m3Mo@3J6@y 33MMI0INL @IMOINLA3M3TNL LIbITMBNL BAdMNL IMOINJGN
80@obIM3NL J333 dMIBI30 N3 3NMMaN0, MME dILod@IITCN YMBNCNYM
80@obIM3NL J333 33CMIA3N0IN @ LdIMELIM3IBNM LO3IZoMIBNL 336bMMBNIMIBD
omMdJIM300@MN06 3IMNME3EN. 93N0M3 QdmMOINL3IMdNL LIbIMMaNL BodmNL
JImMOINO6N ©@mMJsN0IN 30@JbIM3NL 3MBEYIMdY 3MNBBNITIMOE® MIIM3I6CNMIBIMN
ndm auMI@NM 33a833NC@MIMaNL_ 3M3NBIONL LILNIdNL NY4 COM 7B.47 ®@5 N45 COM
7B.5Y4 3800@0693J0NCMJaJeby Qo 2022 6ICL 3dME3IICNN LMBNM 3I333NCMIMaNL
BI60MNL/ACCROMACOMOS - Nb_3NJIA IMOIM3EN3I@ 336bMMBNICDIBICN
L3dMeLIBIBNM 3NLNNL dob3omMNAEAN .

ddbodadNLO@, 33MMA0INL MIVBNENBIBNNL @MMISN0IN_3M3NBIONL ©33330MN01,
dILMI@Y 3JMA0INL 3MBALOMNL Q3MOINL3IMaCNL 38M3NL LabIM3NL BIdMNL
JmMOINO6N @MMJIsN0IN 30@AbIMA3NL 3MMJIJON, 0193NL BadomNL BIRI3NMIBDBI
LOLNIMICM JLIBMOILM boMORMOIN, MM3IMNG 3J0106b3Cy dLMBENM
dJdd3N@mIMaNLt BI6BMLY @0 ICOMOS-UL016, 3Nk 3MRIZIM MM306MIB06 .
JmMOINO6N ©@mMJsN0IN 80QdbIMINL LOMIIJBIMNL 33I6J6CMdY QILMIME@Y 2025
6@NL  N36NL3N. 30M333IM, BNEALEIM FIMRII 3MELOMIIBNNL LIB3IEMIdAN,
03dmMNL 3CN3I0IMIC@ 3333JdNLANI3NL, 3IMON3IEIMN 3IBVIAM3NL d@3NTJ3N
QomRY @N0®@ @y ML, dJuyosadNuN PVC d003MNNAG1, 3IN3LM LJIJBIFdMNL dMEML.
%39M01 01339@NE36 303M3@N6aMI, 2020-2021 6 JsdN 303301383 (136I3NL
©0dB03N LObIMI3NL LIFNMMIBY dQVM IMLIBMBQY @y dMbQ@y 3a0IN ©@J3aMeBIIN,
MA0ly dMab@omMNYM BadomMBI LAI3MIA3N @Y 3I3@IBMAN LIMILBI3MIBNM
LodIBuMIdNL 396bMMBNICDIBY .

306bMMBNICJBIN LdIdoMIsNL v6adumMaN

8J@A01NL 301930MN BAdMNL 30@IbIMITBNL db@NLY @ d3MLIBOI3IaNL
LYd330MIdMNL  306LILMMBNIMIBTI@ 336NLOBAIMI  BNEILEIMN 33MI30 @Y
26000N%BN. 38 3NB6NAT ®3N33330, MME Y3ITNY 30QIbIMINL BIMEOBI 3abLENTNYM
qinN0aIM 383mMABN, MA01d 8ILEI3CNTNIM dMLIBIN LA3ddI6JdM@M BII6EMEMAENY,
38mMJIJBNL LNLIJIBN, 303MYI6TIBIMN FoLI@JaN @I 9.3. (01T B3ILIJ@IBICN NIBIBY
3domMNEIBNL EYamMM).

8J@a0INL 301930mMN BadmMNL 30@IbIM3D 33@3JId 28 VIMBNLAI6, NLNEN @3N6MIMI
6N60 6MJIB3N RIBIMIBICN 33CMI3T3NL 8ILI3I3NLIQ, MAOIY d@3NCDO@ FMbE@IL

dJ®@J3Jolk dJQIMIBY. 3oLIM E@IsAN, BadMNL @ILA3MJ0 33CA3NL 1 - N @9 3J -

2 BIMEN NJIby 3abLENMN @Y 30@IbIMIN @MMIBNOIN 3IBIENL 3MELAMIIBNNA,
99k 39aM 1-CN @Y 3] - 2 BIMEPJI6BI dIMBJIoaN 9QM ©ON3I339. dLI3Y,

806LIbMMBNITIBICN LAdIBoMIdNL VoM™ Ja(, 8IMBIaNL 3bLEY dAIM ©ON3J3d0

3M6INL 0193%J aMLIBITN 3 - 13 30Q@IbIMINL BIMEONLY @9 3J3NL 0193%J 3 - 7
80@0bIM3NL VBIMOBI, MIP3BI6 d@6NB6ICN LAdIBIMIdN RIBIMIBICN NYM
domB030-3N3aMMNJNL dNIm 2022 ENL 33MMI3N0AN 303336MNMNL BamM3TJadl @9
3M3aNaaon 3901 3NdmM 3M3dBICJsIT ©MJIIFI60BNOL @IIYMEEM. MIB dJIbJsdd 3JaNL
0103%3 omMLJIBIMN 3I-8 30QIbIMINL VBIMEDBI dIMBNL 30bLEIL, 3MBININL 3dN3J
L3MBLIM3IBNM 3d@3M3IMIMBNL 333M, 3MMAB. MMaIMBM 6IMENL 3NONMIdNL
dJLbod3NLI@ oM NJI6Y 3NBI63IBMENCDN.

3MMIJONL BomaJsal, dIMBNL 30bLbI 306bMMBNIMMOY 30QIbIMINL 14 VBIMDODBI,
bM@MM 30@bIMINL 8J-7 @0 33-8 BIMPJ3DI 306bMMBNIMEOY I6C@MLIMINIMN
33MJ39, MI®306 03 BIMPJaNL J3J8, 3IQTNL dboB3MMaNL 3MMamadNl 2025 BNl
MJoMaddIm-6MIdamNl 013NL LI3MbLIMIIBNM 3038306MNNL BamM3TJa,
806bMMBNIMEOY 3968MI3IBIMN  JIQMNL dbaB3IMMaNL 63CILM3NL 3dI3LIdJIaN, @I
0@6MN363CN 3J3LJsJaN $IM 3NQI3 oM IMNL 30ddomMIBIT d@3M3damIMaaal.
999L0196, 390MMBN3IQI6 6MOIIILNL 30@IbIM3IBNL J3J3 dILILICICN LNIMBNEOI6
RobL 22-J, 23-J @Y 28-J 30@abIM3NL VBIMP@IaNL 8N 3dMBEIMaY. dILIdI3NLIQE,
d@am RONOIZ0MY 3NBI63IEMENTIE 3MBIFIT 30CIbIM3IdBI dIMBIBNL 3obLEY @O
©@d30033N01N N6BGIM3IBBND.

oLJ3J, oM 306bMMBNIMMOY 33@IbIM3NL 24~ BIMEOYI 3IMBNL 3obLEY, 3N6INMIG,
dNb 3333, J33QIMMNL 3M6J3N, aMNL dbdB3MMaNL 60MILMsNL ©IMMY3N6IBMNY @3 3NLN
80bLbY @IMN3dJ3d0 I dbaB3MMaNL LadMBLIM3IOBNM 3MMAEmadNL 2026 6CNL
80BIBLIMNL  J0d306MNNL @ILMIMIBNL dJ3®I3, MMPILOB IBMIBIIDIMBNEN
N36380 03 3M6033301BI dbdBIMMBNL 6ICILMaNL 30NCNI6MBY.

3MMJJ03N 3MBI3ITN 3IMBI3NL 3abLENL 3IMME@MEMAN :

306LIbMMBNITIBIT 3MMIJOL 6N6 IdAIMPY 3aLIT 6@ Is3N RIBIMIBIT
L03330MJIbdNL 9630MNEIBNL 3ILEI3Y @Y FIMBIBNL ILMITIBNL 3IMMEMEMBNY,
MM3J@NB 3J3I303@0 LOIONM dIMMMIINLY @3 IMINAIIOMM 30bBI63 BILYIINTNL
IMOINIMO106038MM3TMaN0 .

LObIMA3JaNL @I6M33MNL

BM3o@N1 ©I3IMId0:

dILMIIBNL OMML @oLY33JaNy dbMME NLJ0IN N6LOMIBIEBIBNL
80dMYI6Jdy, MMABMMIBNB oM 303MNE3I3L @I33BN06IdIT 3Nd3MIBNAL. J3NL
306LLYBA3MIQ JIBNTJBIM®MNY dILIIMMIIOMNL 3I33IMaN01 3MbEJIL
LodIddML dILMICIBNL @MML ©Q333NM3JTd dIMBNL dMINMP@I3NMI
dbdMIL 3030MABJI. 500 3IMBNAGN 3NeMABNNL LIBMEN BIVI3NMNL
LIGLMMN I6@Y ©@I338MAOIL J030MABI @1 BIMBNL IbMML LIbIMI3BI.
LYdIdaMIdNL @MML RIBIMNCEDN NEVBMMAEIBNNL I6INBNL 3I3QI3
dJbod@IIMN NI6Jd0 336NLIBAIMML N6LOMIZIEONL 393CNJ6Y
3080MJBYBJ. LadIdaMIaNL 6aMAMIsNL @MML 3N@Y LIGLMMNL
d0duN3d@MIMN LNRIIMI M I6@1 d@JIZo0JdME@IL 0.533/6.

3oL @MIBBI ROBIMIBITN d60NDBIBN:

- @JIQVMNL 6N3I3IaN: MIdMMIOMMNITN d60NBN 3IF33MINL BNINL
(3NN, 0198938NMN, BIZI6ON), NEIMOICN 3oLICANL FAbILNIMIBTIBNL,
domB3MM396N 3330@3I6MM3NLY @O bLEI®N FoMNIBNL dIMLIBMBNL
©@aLo@3I600.

- J3NLY @9 33IMNL 6N333JdN: 3IOMMBEMIBNICN @ 3N6IMITMBNIMN
060CMN%BN 3I30@3I6AMaNL, BMMNI6MaNL QoLIC3IEX@;

- bNL JM@JZI60JaN: SNANL, dLI3NL Qo 3MBLIMIIBNNL d@3M3amIMaNL
3J3BoLJBY; 3NMEMMBNIMN QIBNA6IBNL (LM3MIBN, 36IMIBN) I6ENDBN,
036MN06MaNL 38J3B33@Moay @3 93Jub6NIIMN 303dCIMBY.

- @NOM6NL 3M33MBI6MIdN (3MLIdMaNL 33301b33303N): 33I60@6MaJBNL
Qo dMMMBNNL 3MMEIIOISNL 960CNBN 30010 3@3M3aMIMaNLY @J
803d@IMadNL 3ILOBoLIBOQE.

- 036N36M3d @9 domNTIsNL d33B3IMMs: 3MI3N3IOMNITN @y ININIMN
HaLOJBN d3aMAJBI 3aLM@MIBI, BI6NA6MBNL 6dM3M3MdNL 33LI3IBIR ©Y
bLEI®N uMNIIBMNL 3MEBIEOMABNNL MIMEIEMaNL QOLIC3IEVQ.
3000MY_B¥M3NL 3I01b LbJIbML 36 3BNMI BMANL 3633300IMN RIJIRNL
(80JLN3J3 @IMOYENL dJo@NO 2 SMICN) 308MYI6I3d @aLY33JIaN NYM HIW@Y
BI6NL, 3MA3NONL @ 3Nl J3I3 dIMLIBICN NMNL BNMNL 3MLILbLEICTDO@.
dNMNODEI@ 333MYI6I3ITCN NI6d bIMNL NELOMIZIEAIBN

dfMJ. 30b0063 BILYA3NMMN

MI3MMIBMMNICN 33@MI3JaM1 @Y 6MI33I3NL dDIdY 3IILMITIL:
domMad LIQAMAMI, LMBNM 3NJddIMNII, dL3A0 BYIBITB3NCN
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PROJECT FOR OPENING TEST TRENCHES ON THE ROOFS OF THE CHURCH OF THE NATIVITY
OF THE VIRGIN AT GELATI

(SEPTEMBER -DECEMBER 2025)

PREAMBLE:
IN RECENT YEARS, UNSUCCESSFUL REHABILITATION WORKS ON THE ROOFING OF THE WORLD

HERITAGE MONUMENT —THE CHURCH OF THE NATIVITY OF THE VIRGIN AT GELATI

MONASTERY —CAUSED WATER INFILTRATION THROUGH THE ROOF, CREATING A MAJOR

THREAT TO THE STRUCTURAL INTEGRITY OF THE MONUMENT AS WELL AS TO THE STABILITY
OF ITS PAINTINGS AND MOSAICS.

IN 2020-2021, IN ORDER TO HALT FURTHER DAMAGE PROCESSES, TEMPORARY TIN

COVERINGS WERE INSTALLED OVER THE TILES OF THE VIRGIN “S CHURCH. CONSEQUENTLY, IT
BECAME A HIGHLY CRITICAL ISSUE TO PLACE THE CHURCH UNDER A UNIFIED PROTECTIVE
ROOF THAT WOULD ALLOW FOR LONG-TERM RESEARCH AND CONSERVATION WORKS BENEATH
IT. THE INSTALLATION OF SUCH A UNIFIED TEMPORARY ROOF WAS STRONGLY RECOMMENDED
IN THE DECISIONS OF THE WORLD HERITAGE COMMITTEE SESSIONS N44 COM 7B.47 AND N45
COM 7B.54, AS WELL AS IN THE REPORT OF THE JOINT ADVISORY MISSION CARRIED OUT IN
2022 BY THE WORLD HERITAGE CENTRE/ICCROM/ICOMOS.

ACCORDINGLY, COMMISSIONED BY THE GELATI TEMPORARY REHABILITATION COMMITTEE, A
PROJECT WAS IMPLEMENTED FOR A UNIFIED TEMPORARY ROOF OVER THE CHURCH OF THE
NATIVITY OF THE VIRGIN AT GELATI MONASTERY, WITH SAFE SCAFFOLDING FOR ACCESS TO
THE CHURCH SURFACES. THIS PROJECT WAS AGREED UPON WITH THE WORLD HERITAGE
CENTRE _AND ICOMOS, ITS ADVISORY BODIES. CONSTRUCTION OF THE UNIFIED TEMPORARY
ROOF STRUCTURE WAS COMPLETED IN JUNE 2025. IN CERTAIN PRE-SELECTED SEGMENTS
OF THE STRUCTURE, VERTICAL OPENINGS WERE LEFT FOR CLIMATIC ADAPTATION OF THE
gEE?EI\HﬂBeED THESE WERE FILLED WITH APPROPRIATE PVC MATERIAL AT THE END OF

AS A RESULT, THE TEMPORARY TIN PROTECTIVE ROOFS INSTALLED IN 2020 -2021 WERE NO

LONGER NEEDED AND WERE DISMANTLED, MAKING WAY FOR RESEARCH AND SUBSEQUENT
RESTORATION WORKS ON THE CHURCH.

REPORT ON THE WORKS CARRIED OUT

FOR THE REMOVAL AND CLEANING OF THE ROOFS OF GELATI 'S MAIN CHURCH, PRELIMINARY
RESEARCH AND ANALYSIS WERE DEFINED. IT WAS PLANNED THAT ON EACH ROOF SLOPE ONE
TEST TRENCH WOULD BE OPENED, TO STUDY THE EXISTING CONSTRUCTION TECHNOLOGY,
LAYER THICKNESSES, MATERIALS USED, AND POSSIBLE SOURCES OF SALTS.

THE MAIN CHURCH ROOF CONSISTS OF 28 SLOPES, NUMBERED ACCORDING TO PREVIOUS
RESEARCH CAMPAIGNS FOR EASIER COMPARISON OF RESULTS. IN PAST YEARS, SLOPES 1
AND 2 OF THE WESTERN ARM WERE OPENED AND COVERED WITH TEMPORARY METAL
STRUCTURES; THEREFORE, NO TRENCHES WERE PLANNED THERE. LIKEWISE, NO TRENCHES
WERE PLANNED ON SLOPE 13 ABOVE THE CONCH OR SLOPE 7 ABOVE THE BEMA, SINCE
THESE WORKS HAD ALREADY BEEN CARRIED OUT DURING THE 2022 RESEARCH CAMPAIGN BY

SHARTAVA —KIPAROIDZE, AND THE COMMITTEE RELIED ON THEIR DOCUMENTATION. AS FOR
SLOPE 8 ABOVE THE BEMA, OPENING A TRENCH WAS DEEMED INADVISABLE DUE TO THE
gEI_D,TéCRArIE] (,I\IEAII\%SDIIERVATIUN CONDITION OF THE MOSAIC, FOLLOWING THE GUIDANCE OF PROF.
WITHIN THE PROJECT, TRENCHES WERE OPENED ON 14 ROOF SLOPES. ON SLOPES 7 AND 8,
ENDOSCOPIC INVESTIGATIONS WERE CARRIED OUT INSTEAD, SINCE BENEATH THESE SLOPES,
DURING THE OCTOBER —NOVEMBER 2025 CONSERVATION CAMPAIGN OF THE WALL PAINTINGS,
STRATIFIED PLASTER FILLINGS WERE APPLIED, WHICH ARE NOT YET FULLY CONSOLIDATED.
ADDITIONALLY, FROM THE PASSAGE BENEATH THE NARTHEX ROOFS, THE INTERNAL
STRUCTURE OF SLOPES 22, 23, AND 28 1S VISIBLE. THEREFORE, OPENING TRENCHES AND
FURTHER INTERVENTION THERE WAS CONSIDERED UNNECESSARY.

NO TRENCH WAS OPENED ON SLOPE 24 EITHER, SINCE BENEATH IT, IN THE CONCH OF THE
CHAPEL, THERE IS DELAMINATION OF PLASTER LAYERS OF THE PAINTINGS. OPENING THERE
WAS POSTPONED UNTIL AFTER THE SPRING 2026 CONSERVATION CAMPAIGN OF THE WALL
E'IA\IIS’\llJTII?'\II-:%S WHEN THE INTEGRITY OF THE PLASTER LAYERS IN THAT SECTION WILL BE

METHODOLOGY OF OPENING TRENCHES IN THE PROJECT:

THE PROJECT WAS PRECEDED BY THE STUDY OF REPORTS OF PREVIOUS WORKS
AND THE DEVELOPMENT OF TRENCH-OPENING METHODOLOGY, PREPARED
THROUGH COLLABORATION BETWEEN STUDIO BERLUCCHI AND ARCHITECT
VAKHTANG ZESASHVILI.

GENERAL PROVISIONS:

ONLY TOOLS THAT DO NOT CAUSE DAMAGING VIBRATIONS ARE PERMITTED. TO
DETERMINE THIS, MONITORING MUST BE CARRIED OUT WITH AN ACCELEROMETER
DURING THE WORK, ON THE ARCH OPPOSITE THE TRENCH. A 500 HZ VIBRATION
SENSOR MUST BE FIXED ON THE ARCH AND ON THE ROOF NEAR THE TRENCH.
AFTER ANALYZING THE RECORDED DATA, THE INFLUENCE OF THE TOOLS ON THE
ARCHES CAN BE DETERMINED. DURING THE WORKS, THE MAXIMUM VELOCITY OF
THE INTERNAL SENSOR MUST NOT EXCEED 0.5 MM/S.

MATERIAL ANALYSES CONDUCTED:

. MORTAR SAMPLES: LABORATORY ANALYSIS TO DETERMINE BINDER TYPE
(LIME, GYPSUM, CEMENT), INERT MATERIAL CHARACTERISTICS, GRAIN
COMPOSITION, AND PRESENCE OF SOLUBLE SALTS.

. STONE AND BRICK SAMPLES: PETROGRAPHIC AND MINERALOGICAL ANALYSIS
TO DETERMINE COMPOSITION AND POROSITY.

. WO00D ELEMENTS: ASSESSMENT OF SPECIES, AGE, CONSERVATION
CONDITION; ANALYSIS OF BIOLOGICAL DAMAGE (FUNGI, INSECTS), MOISTURE
CONTENT, AND MECHANICAL STRENGTH.

. METAL COMPONENTS (IF PRESENT): ANALYSIS OF ALLOYS AND CORROSION
PRODUCTS TO ASSESS CONDITION AND DURABILITY.

. MOISTURE AND SALT CONTENT: GRAVIMETRIC AND CHEMICAL TESTS ON

EXTRACTED MATERIAL TO IDENTIFY ORIGIN OF MOISTURE AND QUANTIFY SOLUBLE
SALT CONCENTRATION.

USE OF A SMALL ANGLE GRINDER OR A SMALL PNEUMATIC HAMMER (MAXIMUM
IMPACT FORCE 2 JOULES) WAS PERMITTED FOR REMOVING THE UPPER LAYER OF
TILES AND THE LIME SLAB BENEATH. MOSTLY, HAND TOOLS WERE USED.

ARCH. VAKHTANG ZESASHVILI

LABORATORY INVESTIGATIONS AND SAMPLE COLLECTION WERE CARRIED OUT BY:
MARIAM SAGHARADZE, SOPIO MIKABERIDZE, ASMAT TKESHELASHVILI
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3089MNL BIMBN EXTRADﬁS OF THE VAULT
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dImMBN/INVESTIGATION PIT:

LIbIMA3NL 33bLENL @MML RILIOIMIBITN 33MJI3JdN @Y PI3I3NM3IdY /
INVESTIGATIONS AND OBSERVATIONS TO BE CONDUCTED DURING ROOF OPENING

d@EIMY / DESCRIPTION:

3IMBN N3
0@3NMICIBIMIMBY:

39mMBN N3 38@JIdamMIMaL AMENMMMI0INGL 33CMa3NL @OLI3MIN LIbIMIIBI,
BaLo@NL 3I@MNL 3NMIL.

6N6oLEIMN @o0130@NIMIBI:

LIbIMA3NL 3NBII@MIMN @3M30CNIMIBNLIL BICINMICN ©IBNO6I3TadN dfM
QIBNILNMEY, 3LJI3J, N6OIMNIMNL dbMNPIE RIBIMIBICN N6LITIONMIBNLOL
dbo03mMaNL 63MILM3IBI @IMI3N60BNY 96 3068MI3JdY oM 303MI3INNTY.

3N@IM J36@MLIM3NIMN 33T J3J:

J6@ML3M3NNL 8J@JI30Q@ aMINIICN 3MAdNONL I3IPO dbomIL QIBNILNMEPY 7-8
L3 LNLINL @IQDBNL BI6Y, MMITNL J3IBMO 3060103LI5ICMNS NEIMBICN
833030L333@N 3oLOMY.

3IMBNL LOMAIBNBMIBNY:
1. %J@) BI6y (3MI3NON)
%3@3 BI6AL 6aMBMAEBIGL IMINIIN 3MIANGN, MAN BMMANM: dMOYIDN ©J
3233[1@0?1 0@6N36IM LObIMI3BI 308MII6IBIMMNY 0INLNL 3IBYBI PIFBO@IBICN
: amMOYIAN 3MIN0IdNL B8I3NMI3NMIBNL d@BNTDIdN QOBIMINY IMbICN
3dmMaadNona, mMadalo 3Ny 606NMIdN 333LIdITCMNS @IQVBNAN.
: MMN33 BN3NL 3MOBNABI OMNL BIb3MIBIBN, MMIMIBNG @IMIBI 120
dd-No6N M3NM3FMICN LI3d@N0 IMIINANL @ILIFIMIBI@ dMNL
803MYJ6333CN. LIF3INL 0103Ld @y 3MI8NAL 8MMNL 3MO133LIBINY MIBNENL
LONBME@IBNM LOYITIMN.
. amMOYIMN 3MI3N0N 3060103LIdICMNY BNBILEIM 3oLBMMIBICD @IQVBNL
3I@13NMBI.
: 3MOYIM @Y dMbIM 3MI3NBJ3L BMMNL @IMN 38M3LIBICMN Lb3d@ILb3Y
BIMNL LNAN3MBNLIdMN 3OLICNAN.
: 3MOYIMN 3MI3NON 3060103LIICNY BNBILEIM 3MLEMMIBIT EITCIBNL
33@13NMBI.
2. J33@) BI6IBN @Y 3MELOMIIBNI@N I®IFI6BIBN
@ITI3NL BI6Y:
. 3mMAadNoNL 3333 oMLIBIMMN @IABNL LNLII dMANIV6IBdIMNY @Y 3IMYIMBL
5-7 LE-NL Bom3aTJdaN.
: @IQI3NL VIS dMBIMaNCNY 3a3N I3N3NL 0bICN BMIBI, MMBICNB
@oYmMNMY JoB-BI3I60NL 3CMZIdNL BICIINMBI. J9B-BI3I6BNL d3MMMJIJaNL
6303bJ3N01 08M3LJIBINI LAbIMI3 J3330 LN3MBI, dMIDId6IBIMN BMINL @O
0MAJMOI33aMN 306@0aJaN0N.

dodomNL MMOIMaMeCIMN 3N3damMOTIIBN0 dO3MAECY 6dbJI3omMN 13IMNL
69ManL 33@JIMMN. BYMao3N 3MMNBMEBIEIMN 3NFIMOTICRIBN0 93IMIBL BMMNL
©o0M33563@MNY 5-6 LA-NL LN3MBIJBN, bMOMM [1030Q@ d33IMNL BIMd
JMO3063010106 @130338NMI3IMNY ©@IQdBNAN.

3MA3NONL $II3NMNEI6 45-60 L3 LNMMEI3N 333M3CN6RD 433N NMNL
QITI3NL BIBY, MMICNL BIQI3NMN dMIIMOIB3dMN R JLEMMBILEMMMO.
3J@MNL 8boMIL doLBI d@BIFONM@MY d3IMN 3MIBNONL 633353 3N.

©333NM3J3NL 3IRJZQ @HP3N6QY, MME dT@EN3EICN BI6Y oM 6IMIAMITBIGL
3033MNL BIMAL @1 330L IQILBIMIBEY EIMIBLY I BAdMNL 3IRITL BMAMNL
0fMLIBIMN 3-Y L3-Nd6N QIMN/ANMaN. db3I3J, 3D LIOBNMIBNL FILIRIBDBI
QoYmEEMaNM RIBIMEPS 3IQIMIBNMIN I6ENBN, MIFIB Bba@YM, mM3
N6OIMNIMNL 3983MALY @y @IQd3L BMMNL 064NN 1.5 3IBML 6aM3MICBIEMY.
0@6N1363M 33MJ39BI @aYMEBMaN0, 306bMMBNIMOY @IQVBNL 308IMA30 @J
dMb@y J6@ML3MINIMN @30130MNIMIBY. 3009MIBIMMIY I6EMULIMINIMID
3303309 308Ma3M@N6Y, MME dMLIBIMN @IMIBNL LALII 8JOE@3I6QD 25-30 LA-L
@d 3NL J3JI38 3983MA3@I IMNL LNBIMNIT].

1. 3J@JIM0196 333NMa3NMIsNL 3306dN:

33@J@0106 333NMN3NMAdNL d@3NMIL 308MYI6I3IMNY IMbIN 3MIINAN.
3MAaNOLY @Y J3NL 33QIL IMMNL @IMARIGNEN LN3MBI 3I3LIdICMNY @ITH3NOI,
MM3JI@NGB 019306 3dbMN3, @IBVIMITNY MIBNGNLIdMN INOMMNBMTIBNNL
daLoMNOl. dA6N36IMN INOMMULINBMCEDIBNM LIS BoMI3L MMBMMB
3833NMA3NMIdNL d@3NMIL IMLIBIT @IQIBL, 0LI3T, 3ICMNL LA3NMI I3NL
E9ManLu 10 L3-No6 3MBI33I0NL.
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3MI8NONL 63333I3N/ IMPRINT OF OLD TILES

333-320M6NL BCMAN / FOAM
CEMENT BLOCKS

TEST PIT NO. 3

LOCATION:

TEST PIT NO. 3 1S LOCATED ON THE WESTERN ROOF OF THE NORTHERN ARM, AT THE EDGE
OF THE FACADE WALL.

PRELIMINARY INSPECTION:

A VISUAL INSPECTION OF THE ROOF REVEALED NO SURFACE DAMAGE. LIKEWISE, THE
INSPECTION CARRIED OUT FROM THE INTERIOR SHOWED NO DELAMINATION OR DETACHMENT
OF THE PLASTER LAYER BENEATH THE PAINTINGS.

VIDEO ENDOSCOPIC SURVEY:
ENDOSCOPY REVEALED A 7-8 CM THICK MORTAR LAYER BENEATH THE GLAZED TILES,
UNDER WHICH INERT FILLER MATERIAL 1S PRESENT.

STRATIGRAPHY OF THE TEST PIT
1. UPPER LAYER (TILES)
THE UPPER LAYER CONSISTS OF GLAZED TILES OF TWO TYPES: FLAT AND CHANNEL-
SHAPED. CLAY-BASED TILES ARE USED ON THIS ROOF.
. THE JOINTS BETWEEN FLAT TILES ARE COVERED WITH CHANNEL TILES, THE INNER
PARTS OF WHICH ARE FILLED WITH MORTAR.
: BOTH TYPES OF TILES HAVE HOLES USED FOR FIXING THEM TO THE MORTAR WITH
120 MM SELF-TAPPING SCREWS. A RUBBER INSULATING COLLAR IS PLACED BETWEEN THE
SCREW HEAD AND THE TILE.

THE FLAT TILES ARE LAID ON A PRE-LEVELED MORTAR SURFACE.
: THE GAP BETWEEN THE FLAT AND CHANNEL TILES IS FILLED WITH SILICONE-LIKE
MATERIAL OF DIFFERENT COLORS.
: THE FLAT TILES ARE PLACED ON A PRE-LEVELED MORTAR BED.

2. LOWER LAYERS AND STRUCTURAL ELEMENTS

MORTAR LAYER:

' THE THICKNESS OF THE MORTAR LAYER BENEATH THE TILES IS UNEVEN AND
VARIES BETWEEN 5-7 CM.

. THE MORTAR IS PLACED OVER A THIN LAYER OF BLACK SAND SPREAD ON THE
SURFACE OF FOAM-CEMENT BLOCKS. THE SPACE BENEATH THE ROOF IS FILLED WITH
FRAGMENTS OF FOAM-CEMENT BLOCKS, IRREGULAR IN SIZE AND ARRANGEMENT.

IN THE ORTHOGONAL DIRECTION OF THE VAULT, A HALF-BRICK MASONRY WALL WAS
IDENTIFIED. HORIZONTAL GAPS OF 5-6 CM ARE LEFT BETWEEN THE BRICKS, WHILE THE
MASONRY ITSELF 1S BONDED WITH MORTAR.

AT A DEPTH OF 45-60 CM FROM THE TILE SURFACE, AN OLD LIME-MORTAR LAYER
WAS DETECTED, WITH AN UNEVEN AND IRREGULAR SURFACE. ON THE WALL SIDE, PRINTS
OF OLD TILES WERE VISIBLE ON THIS LAYER.

OBSERVATIONS CONFIRMED THAT THIS LAYER DOES NOT FORM THE BACK OF THE VAULT.
THIS WAS EVIDENCED BY A 3-4 CM GAP BETWEEN THE MORTAR LAYER AND THE CHURCH
WALL. FURTHERMORE, COMPARATIVE ANALYSIS BASED ON 3D SCANNING DATA REVEALED
IEAI-\I-IIETTHEEREISTANCE BETWEEN THE INTERIOR VAULT AND THE MORTAR LAYER WAS ABOUT
BASED ON THIS FINDING, THE MORTAR LAYER WAS DRILLED AND INSPECTED
ENDOSCOPICALLY. THE ENDOSCOPIC SURVEY REVEALED THAT THE EXISTING MORTAR
THICKNESS WAS 25-30 CM, AND A VOID EXISTS BENEATH IT UP TO THE VAULT.

3. WALL ABUTMENT JOINT

AT THE POINT WHERE THE ROOF MEETS THE WALL, CHANNEL TILES ARE USED.

THE SPACE BETWEEN THE TILE AND THE STONE WALL IS FILLED WITH MORTAR, WHICH 1S
COVERED WITH A RUBBER-LIKE WATERPROOFING MATERIAL. THIS WATERPROOFING LAYER

COVERS BOTH THE MORTAR IN THE ABUTMENT AREA AND APPROXIMATELY 10 CM OF THE

EXPOSED STONE MASONRY OF THE WALL.
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6980 So6Gmdgdo 3960l bom®dg s | ol fmbs ol s &9bosbo 03003865 13g60sBemds
Lobxol (@6odooo bolgg / Depth and [ (bsby@ogo | ¢gbosbo | bobxol @o bobixob 90353
O % o) ’ ) ’ O y
Bobxob Godo 6mdgGo bobixob s@giob fpb o 695036md2 % ?a Q030> @ ng 30b Lobxob dobagrol s0fig®s (G@Igwo ggbss, Gs | Material sample description (stratigraphic layer, thicknes of the 365) Lobyxols | fmbs / wet @:bagp0 6«)?3 g bgoeo BOG™ / )
Sample type ©5 ©Gm Sampling date 39939053 ®s “C) [ 6mdg®o; Location and " 8960L Bodo / Layer type p 5 &9bo / Loss dried |3gommom pH L.
. Sample . 8 R 39950039600mds 5g3L) composition) layer gs¢ym (36500) fmbs sample . . Image Conductivi
(Salt, Material) and time Environmental test pit number ) . L Moisture sample |/ Moisture
Number .. 9m0ggadL Bb@ | Container | (Lsbwydogo | weight in L ty pS/cm
conditions (RH% and T " . weightin | content
Q) Dmgdl weight in 36s) grams rams
grams (with! (a®500) 8
Test Pit N3
e S R O D = Roof rehabilitation mortar — beneath the upper
05050 36590¢H0b J390 (EMsdOL 3o063gwo | . .
tile layer (the first superficial layer of mortar
bgs30Mxo g9bs 3@sdo@ob gggd) — dmdo ’ « s
under the tile); dark grayish-brown, containing
00B653H0LBOM-Y530bBIO0, 5HMOYBMO . o mo - .o
dbogws / 28.10.2025 / Between 9bgoo s LIYsEMIsOEZLMZ6O e A T A T el
: Roof 35 - 645%/20.10 °C 30820 Q5 5300 03203 inclusions; visually and sensorially moist (due to |  Rehabilitation mortar 1444 76,61 62,17 673 55,44 10,83 123 1550
Material 12:05 - 13:05 3m@0dogd@®o BsB5G0Id0m, 30 Gs©

Asbogs / 28.10.2025 / Between o
Material 12:05 - 13:05 SR
Aoboges / 28.10.2025 / Between ) .
S_—— Roof_37 g 64.5%/20.10 °C
Bsbocws / 28.10.2025 / Between ) .
— Roof_38 e e 64.5%/20.10 °C
Aboes / 28.10.2025 / Between . .
Material i) Sy 645%/20.10 °C
Bsbocws / 28.10.2025 / Between . )
—— Roof_40 e 64.5%/20.10 °C
Lo / 28.10.2025 / Between . .
- Roof_41 P TR 64.5%/20.10 °C

Asbos /
Material

Foboems /

28.10.2025 / Between
15:45 - 16:45

28.10.2025 / Between

63.3% /20

9 .
— Roof 43 e e 63.3%/20.82 °C
Bsbocs / 28.10.2025 / Between ) .
—— Roof_44 ey 63.3%/20.82 °C
Bsboes / 28.10.2025 / Between . .
R Roof_45 s 66.4%/20.84 °C
05b5em5 / Roof 46 28.10.2025 / Between 66.4%/2084 "C

Test pit N3 Main space / North arm / West part of the voult roof

5 LYBLEOMWLE BgbHosEO (BsLserom, doyMsd
5605 bobgliBhom, Augaglos dmdgo N27, N15, N6,
N3-q56 50900 Lsby®agol
L5MYIBOWOHSFOM EIVSBIBOL BodyTgdolss)

bogogmbols ggbs 356doEob 3osddol

50 gddo
30@OM0bMEsE00l Gsdpgbody dhosbo

the material itself, not actual dampness); similar
in material composition to the roof rehabilitation
mortar samples taken from test pits No. 27, No.
15, No. 6, and No. 3.

Silicone layer - at the tile joint locations.

Multiple-layered waterproofing - layers of

Silicone

e o e ‘Waterproofing layer 15 25,04 10,04 0,2 9,84 1,99
LobGs30l LsMYsBOWOBHIEFOM WD —
BOHQOwMgmOo 930030l slisgago Bgeol  |Roof rehabilitation mortar - at the northwest
2900bM35b> s FIdsmol 3gwol arm’s western slope covering and at the corner of
3930M5306980b 3MMbYdo 30w Mo© ©s the dome wall parapet; visually and sensorially e
LgBLmGMEE Aoy Bgbidosbo, 3sbodRggs  [highly moist, distinguishable in two colors — gray L T o TR e 2352 S22 S E2ZD LL25 ILE 22
™G0 BgOOL obes — IMbsgMOLBIHO s and yellow (possibly due only to differences in
dcggomam (dgbsderms dbmenme bobgb@ol  [moisture content).
ba@obbols dobgbom)
LobM530L La®YsBOWOHIFOM ELIWIVBO — Roof rehabilitation mortar - beneath the lower
5050 3M500GOb J398, Bgs30H0EH tile layer, forming a 7 cm thick layer from the
Lo@®dol3zgh 7 b3 Lolidol Ggbs / gablbgsggdom  |surface; unlike other locations, no waterproofing
bgs 5©OWIBOLs 30MMOBMsEo0l gbs  |layer is present. The mortar was applied and
56 5J3b | @000 ©EsLbIMwo ©s 3eddMaos  [dried in two layers, splitting into two parts; Rehabilitation mortar 14,21 82,03 67,82 7,86 59,96 11,59 12,5 1940
06 396500, By M6 bofjoes (Bsbseoo,  |similar in material composition, but not in
059050 565 LobgbHoom dbgdgbos d®xo N27,  (moisture content, to the roof rehabilitation
N15, N6, N3-0s6 509d0e00 bobesgols mortar samples taken from test pits No. 27, No.
L5®YIBOWOHIGOM EINSBdIdOL 0dr3gdols) (15, No. 6, and No. 3.
"8530 dofjs" — 3meodogd®o dmdo oMol “Black soil / sand” — dark-colored, polymictic,
109(39L5@ LYo MIOEZLMZobo mostly medium-grained particles, highly moist; " . -
35633980, dewog 6gbBosbo Bys3060wsh [located approximately 9 cm below the surface, Blaciect feand s s leZ08 27 G e s -
9 1b3-b J39d ggob Bgbsdy above the stone layer.
9.5. Jo3-d9BHmbo / 35bmdermzo — So-called foam concrete / aerated block - gray,
653600L83960, BnOMZ60 §HM0s60 dermzgdo  [porous, consisting of intact blocks and block Eozm con;rlzctek/ hed 15,36 43,49 28,13 6,33 21,8 22,5 10 66
5 deEnm3ob bogbgdo fragments.
bob 69bBosbo gadmgodmewo bosgm@o Moist, weathered wood chip ‘Wood chip 14,05 23,89 9,84
33> ~ 30D G2360b LxBBgdee Stone — visually similar to the church’s original
(0065000 doLools (306d35/MeMmdo¢o) construction material (limestone/dolomite), fine-
bg3U0, faMoammmgsbo @gduém®oon, o . ’ Stone 14,28 71,84 57,56 2,64 54,92 4,59 7 57.6/19.7
oo ggob [@gbsden g6l - porous texture, reddish in color (possible color
< 39 JU0T0 BYOEBE3T change due to erosion or staining)
2000295635 ?)
R S Possible historical mortar fragment —
LodmsmdsdEgzamasbo s dbbgowo . . .
yellowish, medium- and coarse-grained

3me0dogd@eo, Lbgawsalibgs ggeol ggodol L .
390953L9d¢0m, Bgbadems ogml babeyagols I R A T AT Possible historical mortar

0053 ' colors; possibly lime mortar from the historical 14,4 85,76 71,36 10,84 60,52 15,19 9,7 72
obGHMOoMEO 39H0MEOL J0MHOL EMWLdO, 56 " o fragment

roofing period, or a fragment of mortar originally

9390 BmEOL sGLYdM@o EM®sdOL Badgbo, . .

eyl Sk SR placed between stones; one side heavily reddened
o — eroded/stained.
29005630
J30b gbgbowo — Beowmgmo d3aszol Stone powder — from the upper stone of the
350560 LZE g BIMEBY J30b MOIsx0 double stone layer on the western slope of the Stone powder 15 20,55 5,55 0,33 522 5,95 7 102.2/19.0
3960b B> J30wsb north arm’s vault
L5M15B0OMHR0M MBS 5 lhaGowmemo [New brick bonding mortar — poured to fill the Possible cement mortar 1423 70.82 56,59 4,48 52,11 7.92 9.6 56
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TEST PIT NO. M

TEST PIT NO. 4 IS LOCATED ON THE WESTERN ROOF OF THE SUTH ARM, AT THE EDGE OF
THE FACADE WALL.

PRELIMINARY INSPECTION:

A VISUAL INSPECTION OF THE ROOF REVEALED NO SURFACE DAMAGE. LIKEWISE, THE
INSPECTION CARRIED OUT FROM THE INTERIOR SHOWED NO DELAMINATION OR DETACHMENT
OF THE PLASTER LAYER BENEATH THE PAINTINGS.

VIDEO ENDOSCOPIC SURVEY:
ENDOSCOPY REVEALED A 7-8 CM THICK MORTAR LAYER BENEATH THE GLAZED TILES,
UNDER WHICH INERT FILLER MATERIAL 1S PRESENT.
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INVESTIGATIONS AND OBSERVATIONS TO BE CONDUCTED DURING ROOF OPENING
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dbd03mMaNL 60CILM3IBI @IMMH3EN6IBNY 96 3063MI3JdY oM 393MI3IMNTY.
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L3 LNLINL @IQDBNL BI6Y, MMITNL J3IBMO 3060103LI5ICMNS NEIMBICN
833030L333@N 3oLOMY.
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TEST PIT NO. 5

LOCATION:

TEST PIT NO. 5 1S LOCATED ON THE EASTERN ROOF OF THE SOUTH ARM, AT THE EDGE OF
THE FACADE WALL.

PRELIMINARY INSPECTION:

A VISUAL INSPECTION OF THE ROOF REVEALED NO SURFACE DAMAGE. LIKEWISE, THE
INSPECTION CARRIED OUT FROM THE INTERIOR SHOWED NO DELAMINATION OR DETACHMENT
OF THE PLASTER LAYER BENEATH THE PAINTINGS.

VIDEO ENDOSCOPIC SURVEY:
ENDOSCOPY REVEALED A 9-10 CM THICK MORTAR LAYER BENEATH THE GLAZED TILES,
UNDER WHICH INERT FILLER MATERIAL 1S PRESENT.
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dImMBN/INVESTIGATION PIT:

LIbIMA3NL 33bLENL @MML RILIOIMIBITN 33MJI3JdN @Y PI3I3NM3IdY /
INVESTIGATIONS AND OBSERVATIONS TO BE CONDUCTED DURING ROOF OPENING

d@BJImMy / DESCRIPTION:

39mMBN N6
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d3mMBN N6 3@IsamMIMaL RAMENMMMI0INGL 33CMa3NL d@3MLI3MIN LubIMIINL
3NMaL, MI330ME@IBOTINE dbT@MU.

6N6oLBIMN @o0130MNIMIBY:

LIbIMA3NL 3NBII@MIMN @3030CNIMIBNLIL BICIINMITNT ©IBNO6I3TdN dfM
Q3BNILNMEOY, 3LJI3J, N6OIMNIMNL dbMNOIE RIBIMIBICN N6LIIIONMIBNLIL
dbo03mMaNL 63CNILM3IBI @ICMHEN6IBNY 96 3063MI3Jd0 oM 393MI3IMNMY.

3N@JIM J36@MLIMINIMN 33T J30:

J6@ML3M3NNL 8I@JIZ0Q@ aMINIICN 3MIZNANL I3IQ dbaMIL QIBVNILNME@S 10-15
L3 LNLINL @IQVBNL BI6Y, MMITNL J3I3MO 3060103LI5ITMNS N6EIMBICN
833030L333@N 3oLO@Y.

3IMBNL LOMIONBMIBNY.

1. %@y BI6Y (3MI3NBN)

%3@Y BI6AL 6aMBMI®BIEL IMIFINIIMN 3MIaNAN, MMAN BMMANM: dMOHIIDN ©o
ggggn@m[?] 0@BN3BIM LObIMI3BI 303MYIEIBI@MND OINLNL 3IBIBI PIFBI@IBICN
: omMOYIMN 3MIdN0IdNL 8I3NMA3NMIBNL d@3NTJaN QOBIMIMNY IMbIN
dMadNoNnal, mMaJm0lo 3N@y 6306NMIdN 3I3uIdI@MNY @IQ B3N,

: MmMN3J BN3NL 3MO3NABI dMNL 6Ib3MIBIBN, MMIMIBNG @IMV6BI 120
dd-NobN M3NMN3FMICN LIF30@N0 3MINBNL COLOFIMIBTI@ dMNL
8038MYJ633ICN. LI3INL 0103LY @Y 3MI8NAL 8MMNL 3MO01A3LIBICNY MIBNBNL
LINBM@IBNM LIYITIMN.

: 3MOYIMN 3MI3NBN 3060103L333CNY BNBILEIM 3OLEMMIBIT @IMIBNL
BIQI3NMBI.

2. J330@y BI6IsN @O 3MELOMIIBNIEN IJCDIZI6AIBN:

QIMBNL BVI6Y:

y 3MAadNoNL 3338 omMLIBIMMN @IQVBNL LNLIT dMIJOIB3aMNY @ 3IMYIMBL
10-15 L3-NL Boma ™ Jaal.

: 5 L3 LN@M3JaN @IQVBAN IMNL MbI3d@N MIBNBNLIBMN LONBMEIBNM

QomMRIGNEN 10 L3 NO6N VBN IMNL 30d@NIMIBICN 3N6I3MILANIIMN
omMdoBIMN0L. om3oBIMINL 80@J 3J0@3I6L 18-20L3 Nob @IBMMIdOL MMN3I
aN3amaaTJaNal.

@ITI3NL VIS 3MBIMaNCNY da3N I3N3NL MbI@N 3MI, MMIING
QoYMNMY JOB-BI3J6ONL 3CMZIdNL BICIINMBI. JaB-3I3I6ONL dMMIJaNL
6003bJ3MN01 98M3LJIBINY LIbIMA3 IJ3J30 LN3MBI.
3MAdNoNL $IQI3NMNEI6 75 LA 8N 303MARBCY JodamMNL BIMAN.
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3My3NeN/ ROOF TILE

0bo@N @IMOBN / NEW MORTAR
3N633@ALONIIMN dMBIBIMY / GLASS FIBER MESH
893N J3N38y / BLACK SAND

J0B-3306M6NL 3CMMJ3N / FOAM CEMENT BLOCKS

3mMa3Non/ ROOF TILE
0boN @ICMOBN / NEW MORTAR

TEST PIT NO. 6

LOCATION:
TEST PIT _NO. 6 IS LOCATED AT THE EDGE OF THE EASTERN ROOF OF THE NORTHERN ARM,
NEAR THE CORNICE.

PRELIMINARY INSPECTION:

A VISUAL INSPECTION OF THE ROOF REVEALED NO SURFACE DAMAGE. LIKEWISE, THE
INSPECTION CARRIED OUT FROM THE INTERIOR SHOWED NO DELAMINATION OR DETACHMENT
IN THE PLASTER LAYER BENEATH THE PAINTINGS.

VIDEO ENDOSCOPIC SURVEY:
ENDOSCOPY REVEALED A 10-15 CM THICK MORTAR LAYER BENEATH THE GLAZED TILES,
UNDER WHICH INERT FILLER MATERIAL 1S PRESENT.

STRATIGRAPHY OF THE TEST PIT

1. UPPER LAYER (TILES)
THE UPPER LAYER CONSISTS OF GLAZED TILES OF TWO TYPES: FLAT AND CHANNEL-
SHAPED. CLAY-BASED TILES ARE USED ON THIS ROOF.
: THE JOINTS BETWEEN FLAT TILES ARE COVERED WITH CHANNEL TILES, THE INNER
PARTS OF WHICH ARE FILLED WITH MORTAR.
: BOTH TYPES OF TILES HAVE HOLES, USED FOR FIXING THEM TO THE MORTAR WITH
120 MM SELF-TAPPING SCREWS . A RUBBER INSULATING COLLAR 18 PLACED BETWEEN THE
SCREW HEAD AND THE TILE.

THE FLAT TILES ARE LAID ON A PRE-LEVELED MORTAR SURFACE.

2. LOWER LAYERS AND STRUCTURAL ELEMENTS

MORTAR LAYER:

: THE THICKNESS OF THE MORTAR LAYER BENEATH THE TILES IS IRREGULAR AND
VARIES BETWEEN 10-15 CM.

: AT A DEPTH OF 5 CM WITHIN THE MORTAR, THERE IS A LIQUID RUBBER-LIKE
WATERPROOFING LAYER.

: THE REMAINING 10 CM LAYER 13 REINFORCED WITH FIBERGLASS MESH
REINFORCEMENT, WITH A SPACING OF 18-20 CM IN BOTH DIRECTIONS.

: THE MORTAR LAYER IS PLACED OVER A THIN LAYER OF BLACK SAND SPREAD ON
THE SURFACE OF FOAM-CEMENT BLOCKS. THE SPACE BENEATH THE ROOF IS FILLED WITH
FRAGMENTS OF FOAM-CEMENT BLOCKS.

: AT A DEPTH OF 75 CM FROM THE TILE SURFACE, THE BACK OF THE VAULT WAS
REACHED.

8N633@ILONIIMN dMBIBIMY / GLASS FIBER MESH

803N J3N3d / BLACK SAND

J0B-336M6NL 3CMMJ3N / FOAM CEMENT BLOCKS
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3006906963063 906960
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6900 3o6mdgdo 8960b boe®dg s | ob fmbs ol > Ggbosbo 0000065 | $9B036mds
Lobxol (@6odooo bolgg / Depth and [ (bsby@ogo | ¢gbosbo | bobxol @o bobixob 90353
O % o) ’ ) ’ O y
Bobxob Godo 6mdgGo bobixob s@giob ?)b o 695036md2 % ?a Q030> @ 'Ejjg 30b Lobxob dobagrol s0fig®s (G@Igwo ggbss, Gs | Material sample description (stratigraphic layer, thicknes of the 365) Lobyxols | fmbs / wet @boga0 6(')?3 4 bgoeo BOG™ / )
Sample type ©5 ©Gm Sampling date 39939053 ®s “C) [ 6mdg®o; Location and " 3960l Bodo / Layer type 5 &9bo / Loss dried  |8gommom pH L.
. Sample . 8 R 39950039600mds 5g3L) composition) layer gs¢ym (36500) fmbs sample . . Image Conductivi
(Salt, Material) and time Environmental test pit number . L Moisture sample |/ Moisture
Number .. 9m0ggadL Bb@ | Container | (Lsbwydogo | weight in R ty pS/cm
conditions (RH% and T " . weightin | content
Q) Dmgdl weight in 36s) grams rams W%
grams (with! (a®500) 8
Test Pit N6
©. =
LabOGgob LBgBOTOBHIEOM LB Roof rehabilitation mortar — beneath the upper
05050 3000l §398 (©adol 3o63gwo | . .
tile layer (the first superficial layer of mortar
bgs306xEo ggbs 3Gsdo@Gob gggd) — ) : :
under the tile); grayish-brown, containing coarse-
00653H0LROM-Y530LBIM0, 5G5MOYEMO . . . . L
Bsboens / 27.10.2025 / Between Blbgoamo o bsBeEmdsHgwmgsto to medium-grained inorganic polymictic
X Roof 24 o 52.4%/17.98 °C G inclusions; visually and sensorially dry (due to Rehabilitation mortar 13,86 59,96 46,1 4,09 42,01 8,87 12 1075
Material 15:15 - 15:45 300dogd@r6o Babs@mgdom, 30bswrGae

obogns /

Material

27.10.2025 / Between
15:15 - 15:45

52.4%/17.98 °

by / 27.10.2025 / Between . .
S——— Roof 26 T 52.4%/17.98 °C
Bsbocws / 27.10.2025 / Between ) .

—— Roof 27 ey 524%/17.98 °C

obogns /

Material

27.10.2025 / Between
15:15 - 15:45

52.4%/17.98 °

Test pit N6 Main space / North arm / East part of the voult roof

5 LgBleOLIEsE FTM>EO (FoboE0om, Bog™sd
505 LOTIOsEom, Abgaglos dnGEo N27, N15,
N6, N3-16 5090900 babsy@agol
LoGIIBOWOHIGOM EMBYdOL 50ddgdols)

N0, BY306

3653030 — dos bty i

03569 dm306 39098000

LobE30b bsMYsBOOBSEOM ENMWSDO —
5d5@0 3Gsdodob §39d, bgsdomowsb
LoA3ol3zgh 7 Ld-bg / 3oEOHMObMEEOOL

the material itself, not actual dryness); similar in
material composition to the roof rehabilitation
mortar samples taken from test pits No. 27, No.
15, No. 6, and No. 3.

Tile — inner side red, with green finish on the
upper surface.

Roof rehabilitation mortar — beneath the lower
tile layer, at approximately 7 cm depth from the
surface / upper side of the waterproofing layer;

39600 bgs Fbody (Fsboeroom, Jog®sd sG> similar in material composition, but not in Rehabilitation mortar 14,76 116,32 101,56 11,48 90,08 11,3 12,2 1520
L0ddHsom, Augoglos dmOgo N27, N15, N6,  [dryness, to the roof rehabilitation mortar samples
N3-@56 50900 Lsby®agol taken from test pits No. 27, No. 15, No. 6, and
L5GYHVOWOHIGOM EINSBIOOL Boddgdols)  |No. 3.
& -
R e S CRC R OTEL Roof rehabilitation mortar — at approximately 8
595306056 Loe®dolzgh 8 Ld-byg / .
cm depth from the surface / lower side of the
3006M0BMEs300L Bbol J3gs dbscy, : .
5580 3610 B0B5BmG b SO waterproofing layer, containing fiberglass
30 reinforcement; similar in material composition, Rehabilitation mortar 14,41 56,16 41,75 5,85 35,9 14,01 12,4 1790

(3sbseom, DogM50 sG> LOIIMaEom, Asgdsglos
d®@o N27, N15, N6, N3-qsb segdmwo
Lob®30L LEMYSBOWOHSEOM EMHBIdOL
60009990005)

300MM0BmEs300l Bgbs —

906530 0LEOM-IMmngmO®™-MdobygHo
9ON350M3560 5330

"8530 doffs" — 3meodogdn®o dndo gl

but not in dryness, to the roof rehabilitation
mortar samples taken from test pits No. 27, No.
15, No. 6, and No. 3.

‘Waterproofing layer — uniform

grayish-whitish-creamy coating.

“Black soil / sand” - dark-colored, polymictic

‘Waterproofing layer

oboes / 27.10.2025 / Between 0 . 0bbgowo ©s LTMsEMIsME3EM™zsbo coarse- and medium-grained particles, with some « . "
Material 29 15:45 - 16:10 BELn 7 I0RE 35633900, BBL dmfomam Ba¢gbgdog, reddish fragments visible; located approximately e b — 107,22 2 =2 20 g 203
DY30M0©6 asbemgdom 20 bd-b J3gd 20 cm below the surface.
9.5. Jo3-d9BHmbo / gsbmdermzo — So-called foam concrete / aerated block - gray,
?\f{l’:@{ Roof_30 27'1?‘;2? /1?1‘(”)"9‘" 542%/17.06 *C B5360bBYO0, FOOMZBO gHR0sE0 dermzgdo  |porous, consisting of intact blocks and block Foam °°“Z’1“°k/ — 14,57 25,83 11,26 138 9,88 12,26 7 457
atera ) ) @5 denm30b Ba@gbgdo fragments. oc
9.5. Jo3-39BHmb0 / 3sbmdermzo —
65360L83960, BuOMz560 9HM0s60 oo So-called foam concrete / aerated block - gray,
3dboews / 27.10.2025 / Between 56.4%/17.06 °C bmdol denm 3o, Gmdgwog bbgs porous, large intact block differing in color from | Foam concrete / Aerated
oot 14, 2 ! 9, 44, 16, 107 1
Material -3 16:10 - 16:40 (Started week rain) 39DMdM398056 FgaMgdom goblbgsggds  [other aerated blocks; inner side yellowish and block (yellow inside) 05 822 SRl g = e 0 £7
R9OO0m — 80> Ibscg 593l ImY3z0m5™M ©s heavily weathered — friable.
155305000 39MBOGHNWO — 3dRBZIHYELIO
@aadob Baggbo - Bnggomseee, Possible historical mortar fragment —
J0G0MEHE badrsemdsdEgzermasbo, . . .
5co30wnBB0 Albgowo dneododdo yellowish, mostly medium-grained, locally
10, 49%/17.06 8 i - . o
Gsbo@o / Roof_32 27.10.2025 / Between 56.4 % /17.06 _C bgaslbgs 3gMoL Jgodol gdsgbgderom, 'contal'mng coarse pol)fmlct}c aggregates of sand Possible historical mortar 15.18 4071 2553 2,08 23.45 8,15 7 9.5
Material 16:10 - 16:40 (Started week rain) in various colors; possibly lime mortar from the fragment
9Ladanms 0gmb Lber@sgol obBmGormwo L .
historical roofing period, or a fragment of mortar
3900l g06ob @esdo, 36 Jggdb Antob originally placed between stones
56O EMPBOL Badgbo ginaty p .
- o]
iﬁoaig?é’j:’%gf;ffgi 6;23?&2%;30) Stone — visually similar to the church’s original
0 - . . . N
Baboara / Roof_33 27.10.2025 / 16:40 649 %/ 1696 “C B0, Bmygomsm ggGol construction material (imestone/dolomite), Stone 1492 92,48 77,56 3,79 73,77 489 7 74,1
Material (Raining) yellowish with a fine-porous texture, locally
3000 gmOM™3560 GHgJuBrGom, 5y0wyddo
darkened or eroded.
3909000 / 3odmygabymaro
Asboens / Roof 5 64.9%/16.96 °C bols bmzmb 65@Bgbo @s bols Bsgm@o 'Wood decay / fungi residue and wood chips — | Wood decay / fungi residue
Material 34 SRSV LEY (Raining) (608798900 domEwmy0s6) ples submitted for biological analysis. and wood chips B B
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3Ma3NaN/ ROOF TILE
0bo@N @IMIBN / NEW MORTAR

TEST PIT (SHURFI) NO. 9

LOCATIONTEST PIT NO. 9 IS LOCATED ON THE NORTHERN SIDE OF THE PATRONIKON ROOF,
¥EQRCLHECFI>'IILASTER ADJACENT TO THE LOAD-BEARING WALL OF THE WESTERN ARM OF

PRELIMINARY VISUAL INSPECTION

VISUAL EXAMINATION REVEALED NO SURFACE OR STRUCTURAL DAMAGE.
INSPECTION FROM THE INTERIOR ALSO SHOWED NO STRUCTURAL DETERIORATION.
THE VAULT AND THE WALLS IN THIS AREA ARE NOT PAINTED OR PLASTERED.

ENDOSCOPIC INVESTIGATION
%II\ILI%OSCUPY REVEALED A 15-20 CM THICK MORTAR LAYER BENEATH THE GLAZED ROOF

S.
BELOW THE MORTAR LAYER, AN INFILLING MASS WAS IDENTIFIED.

STRATIGRAPHY OF THE TEST PIT

UPPER LAYERS (TILES AND SURFACE LAYERS)

THE UPPERMOST LAYER CONSISTS OF TWO TYPES OF GLAZED TILES FLAT AND CURVED,
BOTH MADE OF FIRED CLAY.

. THE OVERLAPPING JOINTS OF THE FLAT TILES ARE COVERED WITH CURVED TILES
WHOSE INNER CAVITY IS FILLED WITH MORTAR.

. BOTH TILE TYPES HAVE NAIL HOLES AND ARE FIXED USING 120 MM SELF-TAPPING
?ICLRI‘_:EWS, WITH RUBBER SEALING WASHERS PLACED BETWEEN THE SCREW HEAD AND THE

THE JOINTS OF THE CURVED TILES ARE FILLED WITH MORTAR.
. THE FLAT TILES ARE INSTALLED ON A PRE-LEVELED MORTAR SURFACE .
LOWER LAYERS AND STRUCTURAL COMPONENTS

MORTAR LAYER

. THE MORTAR LAYER BENEATH THE TILES IS IRREGULAR IN THICKNESS , VARYING
BETWEEN 15-20 CM.

: AT A DEPTH OF 5 CM, A LIQUID RUBBER-BASED WATERPROOFING LAYER IS
EMBEDDED WITHIN THE MORTAR.

: THE REMAINING 10-15 CM LAYER CONSISTS OF SOLID MORTAR.

INFILLING LAYER
EEIﬁ'?IYIV THE MORTAR, THE CAVITY IS FILLED WITH LIMESTONE FRAGMENTS AND YELLOW
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INVESTIGATIONS AND OBSERVATIONS TO BE CONDUCTED DURING ROOF OPENING
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3moanen ROOF TILE
65N @IWHN NEW MORTAR :
3NFMITD © YINMITN J3N3" LIMESTONE AND YELLOW GAND

. 3
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d@BJImMy / DESCRIPTION:

39mMBN N210

0@3NM3CIBIMIMBdY:
33MBN N10 aMBYM3NCNY LAdbMIMNL dbdMIL, 390MMBNSNL LIbIMIIBI, BIdMNL
©oL03CMI0 33MA3NL BN 3I@IM0I6 dMLIBITN 3NCJLOMNL 3NMAIL.

6N60L6IMN @3030MNIMIB:

LIbIMA3NL 3NBIMMIMN Co0130@NIMIdNLIL BICI3NMITN @IBNO6JdIaMN dM
QoBNILNME@Y, 9LI3J, N6AIMNIMNL dbMNPI6 RIBIMIBICN N6LIIIONMIBNLOL
0@6EN3BIMN 39damy @ 3I@MIBN M dMNL 8MbaBICN 36 3ICJLNCN.

3N@IM J6@MLIMA3NIMN 33T J30:

J6@ML3M3NNL 83CI30Q@ aMINIICN 3MAdNBNL I3IQ dbamMmIL QIBNILNMEP@d 15-20
L3 LNLINL @IQBBNL BIBY, MMICNL J3IBMAO 35960103LIdICMNS NEIMABICDN
83303L333@N FoLbo@my.

3IMBNL LOMIBNBMIBNY:

1. %I BI6Y (3MI3NGN)

3J@J BI6OL 60MABMO®BIGL dMIFNIICN 3MadNdN, MmN BMmMIN0: 8MOJITN @0
dMbI@MN. d@6N36I LIbIMI3DI 303MYI6IBICMNY MMBEMMB 3IMAININL, dLI3J,
0INbNL 33%B9BI @IIBOEIBIN 3MA3NAJ3IN.

: aMOYIAN 3MIFNOIBNL B8I3NMI3NMIBNL I@BNIaN RIBIMITNY 3MbITN
3mMaanona, mMadtalo 3Ny 636NMJIdN 333LIdITCNS @ITdANAN.

: MAN3J ON3NL 3MO8NOBI dMNL BIb3MINTIBN, MMIIBNG EITIBI 120 83—
na6n 013N013FAICN LIF3A@NM 3MIFNONL @ILIFIBMIBEIX IMNL 333MYI6IdTIEN.
ngggggﬂmosua @o 3MAdNaL 3MmMNL 3MO103LJd3I@NY MIBNGNL LONBMEDOBNM

: 3MOYIMN 3MIBNON 8060103LIICNY ENBILEIM 3oLEMMIBICD @ITVBNL
33@13NMBI.

2. J33@y BI6IaN @y 3MBLOMIIBNITN JCIZI60I3N:
@ITI3N - 3MA3NBNL J3I8 oMLIBIMN EIMIBNL LNLIT dMIIMOBIIMMIV6ND

@9 3IMYIMaL 16—-20 L3-NL VomMaTJaan.

. BN BaM3ME@3IGNTNY IMOINAGEN @ITd3NL BMM3N0, MMINL 3333
8060103L333CNY 0bI32@N, MIBNGNLIdMN LAINBMEIBNM BI6.

: anu 3338M0 dMLIBIMN LN3MBI 333LIBICNY 3NMI3NL 63BILIBNAY @I
J43n0n3a@n anenu aounao.

3. omMINGIIBIMITN ©@JBo@N:

3N@ALOMNL @IIMAMIBNITN MME633I60N 3MdIDOIBY LObIMIINL I3IB. INTILOMNL
6301001 339 30M3ME@IB0 @aab@MIBN0MI 70 L3 LNTMEIBI.

g

XA A A
% 9
-

SEC-10

-
Yonpia

&
»
TGe paren®

8J6N3369/NOTE:

©333I0N/CLIENT:

8J3@a01NL
MJoaNMMNOIBNNL
©@mMJaNon 3Manadon
GELATI TEMPORARY
REHABILITATION
COMMITTEE

3mMMaJon:

8J@a0Nu
Q301NLaaMatny
03dmMNL,LOLIMI3NL
39mMBIdNL
0633MN3N/GELATI CHURCH
OF THE VIRGIN, ROOF TEST
PITS REPORT

33LFAIIZICN :
VI LOI@NM (405244025)
5CN6LING 5, M3NENLN
INFO@VISTUDIO.GE
308LAICIBICN

VI STUDIO (405244025)

5 BELINSKI ST, TBILISI
INFO@VISTUDIO.GE

930MAMN :

Ofd. 30b0063 BILAB3NCTN
AUTHOR :

ARCH. VAKHTANG ZESASHVILI
8360nN :

ofJ. IMJI3MI RbN330dI
OfJ. LIMM3] BI3IBIdI

TEAM :
ARCH. EREKLE CHKHIKVADZE
ARCH. SALOME TABATADZE

LO0IMN:

0@BIMy / DESCRIPTION

@3B

SAG10-0

namNaN:

25.11.2025

30L3doBN:

1:560

23.12.2025 14:20:56



TEST PIT NO. 10

LOCATION:

TEST PIT NO. 10 IS ARRANGED ON THE SOUTHERN SIDE, ON THE ROOF OF THE PATRONIKON,
NEAR THE PILASTER LOCATED AT THE LOAD-BEARING WALL OF THE CHURCH'S WESTERN
ARM.

PRELIMINARY INSPECTION:

A VISUAL INSPECTION OF THE ROOF REVEALED NO SURFACE DAMAGE. LIKEWISE, THE
INSPECTION FROM THE INTERIOR SHOWED NO DELAMINATION OR DETACHMENT IN THE
PLASTER LAYER BENEATH THE PAINTINGS.

VIDEO ENDOSCOPIC SURVEY:

ENDOSCOPY REVEALED A 15-20 CM THICK MORTAR LAYER BENEATH THE GLAZED TILES,
UNDER WHICH INERT FILLER MATERIAL 1S PRESENT.

STRATIGRAPHY OF THE TEST PIT

1. UPPER LAYER (TILES)

THE UPPER LAYER CONSISTS OF GLAZED TILES OF TWO TYPES: FLAT AND CHANNEL-
SHAPED. CLAY-BASED TILES ARE USED ON THIS ROOF.

: THE JOINTS BETWEEN FLAT TILES ARE COVERED WITH CHANNEL TILES, THE INNER
PARTS OF WHICH ARE FILLED WITH MORTAR.

: BOTH TYPES OF TILES HAVE HOLES USED FOR FASTENING THEM TO THE MORTAR

WITH 120 MM SELF-TAPPING SCREWS . A RUBBER INSULATING COLLAR 1S PLACED BETWEEN
THE SCREW HEAD AND THE TILE.

THE FLAT TILES ARE PLACED ON A PRE-LEVELED MORTAR SURFACE.

2. LOWER LAYERS AND STRUCTURAL ELEMENTS

: MORTAR: THE THICKNESS OF THE MORTAR BENEATH THE TILES IS IRREGULAR AND
VARIES BETWEEN 15-20 CM.

: THE SLAB IS FORMED AS A CONTINUOUS MORTAR LAYER, BENEATH WHICH A LIQuID
RUBBER-TYPE WATERPROOFING LAYER IS PRESENT.

: THE SPACE BELOW THIS LAYER IS FILLED WITH LIMESTONE FRAGMENTS AND
YELLOW SOIL.

3. ARCHITECTURAL DETAIL:
THE DECORATIVE ORNAMENT OF THE PILASTER CONTINUES BENEATH THE ROOF.
THE DRESSED STONE OF THE PILASTER ENDS AT A DEPTH OF APPROXIMATELY 70 CM.
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d@BJImMy / DESCRIPTION:

39mBN Netl
0@3NM3@IBdIMIMBd:
33mMBN Ne11 3MBYMaN@No N1t LobIMA3NL 3Jd 3M6A333MaN.

6N6oLEIMN @o0130TNIMIBY:

LIbIMA3NL 3NBII@MIMN @3030CNIMIBNLIL BICIINMICNT ©IBNO6JdTdN dfM
QIBNILNM@Y, JuI3J, N6AIMNIMNL 3bMNOIE RIOIMIBICN N6LITIONMIBNLIL
0@6N36IM™N Jodamy @y 3I@MIBN oM ML 3MbaBIN 96 3ICJLNCN.

3N@IM J6@MLIMINIMN 33T J30:

J6@ML3M3NNL 83@JI33Q@ aMINIICN 3MI3NONL J3IQ 3baMIL @IBNILNMEY 7-10
L3 LNLINL @IQVBNL BI6Y, MMIMNL J3IF08 3IN6N36IBMEY FoLIMNL BIENMIBY
©) 333@J3 20-25 L3 LNLINL 3IMMI EITIBNL BIBY, MMITNL J3I3MO
QoBNILNMEY LNBIMNIMY.

ddMmMI I6ML3M3NIMN 333, MM3INB JodoMNL BIMABNIAE6 IBMAM IbMML-
LIbIMA3NL J3I@Y BIBNMBN-RIOIMPY, IR3I6IdL, MMAE 3oL JdMNLY @
@IT33J3NL LNLITIBN JB01b3I3d 3NM3I J6EC@MULIMAINJL, 01I8BY 98 8I301b333038N
LNBOMNIMI 3 393M3CIGNMY.

3IMBNL LOMIBNBMIBNY:

1. %J@ BI6y (3MI3NBN)

%3@J BI6AL 6MIMAEBIGL 3MINIIMN 3MIANGN, MAN BMMEN0: d8MOYITN ©J
OMbI@MN. d@6N36I™ LobIMI3DI 303MYI6IBICMNY MMBEMMB 3IMAININL, dLI3J,
0INbNL 30%B0BI @OFBO@IBIN 3MA3NAI3N.

: dMOYIAN 3MINOIBNL 8I3NMI3NMIBNL d@BNTDIaN QOBIMIDNI IMbITN
dmMoaNona, mMadalo 3Ny 636NMIdN 333LIdITCMNS @IQVBNAN.

: MMAN33 ON3NL 3MIBNABI dMNL BIb3MIBIBN, MMIMIBNG @IMIBI 120
dd-No6N M3NM3FMICN LI3d@N0 IMIINBNL @ILIFIMIBTID@ dMNL
803MYJ6JdICN. LIF3IMNL 0103LY @I 3MA3NBL dMMNL 3MO1V3LIBINY MIBNBNL
LINBME@IBNM LOYITIMN.

: amMOYIMN 3MI3NBN 3060103LIICMNY BNBILEIM 3oLEMMIBICD @IQVANL
33@13NMBI.

2. J33@) BI6JdN @Y 3MELOMIIBNI@N I®IFI6MIBN
QIQBNL BI6Y:

3MABNONL J33@y @ITIBNL BIBS IMIIMOIB3oMNY @Y 3IMYIMaL 5-7 La-Nu
BomamIaan.
: 0d BI6NL J333MO1 3@IdamMI 20-25 LA LNLINL @IQVBNL BN@Y 3IC3BIdY
IMmMN 3NMNL3AG6, MM3ITBNG ROYMEI3IMNY 3NMI3NL 630IbIaN.
: ©@IM3BNL BaIBIMO aMNL 6ILBNIGN @1 MaNEM.
: ©IMBMNL 33IC dbamI 6dM3MIC3BI6L 30303MIBIM 3NMNL BI6IL,
MM3I@BHIB 330BNME@ RIGL bl BaIOIMNL 330N, MAB 3MNICINAMIsL, MMAE aNLN
ROAMULbLANLIL 303MYIBIBIN NYM bNL LIJITNBI.

3. LNBIMNIMI @Y aMIIMEMANIMN 3oLICDD:

3033MNL BIM3I8QT IMLIBICN LNBIMNITI 3I3LIBICNY IMIINANL 63BIbIBN0.
09 600JbJ3NQ36 3ILAdMIBIMN 39b@y IMOIN 301CNM6N IMIFNIICN 3MI3NBNL
064Mado, MM3ICNG, LY3MIICME, XIII LOI3IBNL IMNL.

: aMINIIT@ 3MI3NBL 300R6NI LUMRIMN,

anunN BIMICM36Jd0 oML 863967,

BMmMId — ombNLIBdMIN.

0LJ3J LAbIMIINL J3I@Y LN3MBIAN d@IMREDI dMAYICN 3MINIICN IMIINANL
6003bJaM, MM3IM01Y FNIIMNL BIMN IBMM 33IN 8630630 @y BI6o - LIIN.
LI39MAICMQE, NLNBN N333J 3IMNMENLJY.

a6N3363MM3o6MNa, MMAE IMbICN 3MINJICN 3MIaNBJaNL 3NQS 3bamIL INMNL
330N oM BNILNMEO@IBY, MIB 3ILAd™My 3NI0INMI3@IL 3a01N 393MJI6IBNL
806Lb303J333C BII6EMEMABNJL.

@o3@60MMN BY3NNL 330N

LNBOMNIMIBN 303M3MNEMQY @I3@EIMN BY3NNL 63M3360M3aN, MMITING
dN3dudmMIBdIM@NY MM3MMB d030MNL BIMENL BICI3NMDBI, 0LI3T dNMNL INIBBI.
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TEST PIT NO. 11

LOCATION:
TEST PIT NO. 11 1S ARRANGED IN THE CENTRAL SECTION OF ROOF NO. 11.

PRELIMINARY INSPECTION:
A VISUAL INSPECTION OF THE ROOF REVEALED NO SURFACE DAMAGE. LIKEWISE, THE
INSPECTION FROM THE INTERIOR SHOWED THAT THE VAULT AND WALLS ARE NEITHER
PAINTED NOR PLASTERED.

VIDED ENDOSCOPIC SURVEY:
ENDOSCOPY REVEALED A 7-10 CM THICK MORTAR LAYER BENEATH THE GLAZED TILES,

BELOW WHICH A CHANGE IN MATERIAL WAS OBSERVED, FOLLOWED BY A 20-25 CM THICK
SECOND MORTAR LAYER. BENEATH THIS SECOND LAYER, A VOID WAS DETECTED.

A SECOND ENDOSCOPIC INSPECTION—CONDUCTED CLOSER TO THE BACK OF THE VAULT, IN

THE LOWER CAVITY BENEATH THE ROOF—SHOWED THAT THE MATERIAL LAYERS AND

MORTAR THICKNESSES CORRESPONDED TO THOSE SEEN IN THE FIRST ENDOSCOPY;
HOWEVER, IN THIS CASE, NO VOID WAS DETECTED.

STRATIGRAPHY OF THE TEST PIT
1. UPPER LAYER (TILES)
THE UPPER LAYER CONSISTS OF GLAZED TILES OF TWO TYPES: FLAT AND CHANNEL-
SHAPED. BOTH CERAMIC AND CLAY-BASED TILES ARE USED ON THIS ROOF.
: THE JOINTS BETWEEN FLAT TILES ARE COVERED WITH CHANNEL TILES, THE INNER
PARTS OF WHICH ARE FILLED WITH MORTAR.
: BOTH TYPES OF TILES HAVE HOLES THAT ALLOW THEM TO BE FIXED TO THE
MORTAR WITH 120 MM SELF-TAPPING SCREWS . A RUBBER INSULATING COLLAR 1S PLACED
BETWEEN THE SCREW HEAD AND THE TILE.

THE FLAT TILES ARE PLACED ON A PRE-LEVELED MORTAR SURFACE.

2. LOWER LAYERS AND STRUCTURAL ELEMENTS
MORTAR LAYER:
THE LOWER MORTAR LAYER BENEATH THE TILES IS IRREGULAR AND VARIES

BETWEEN 5-7 CM.

: BENEATH THIS LAYER LIES A 20-25 CM THICK LIME MORTAR SLAB CONTAINING
EMBEDDED LIMESTONE FRAGMENTS.
: THE MORTAR TEXTURE 1S DAMP AND SOFT.

THE UNDERSIDE OF THIS MORTAR LAYER FORMS A HARDENED LIME SURFACE ON

WHICH A CLEAR IMPRINT OF WOOD GRAIN IS VISIBLE, INDICATING THAT WOODEN FORMWORK
WAS USED DURING ITS CASTING.

3. VOID AND ARCHAEOLOGICAL MATERIAL
THE VOID ABOVE THE VAULT IS FILLED WITH TILE FRAGMENTS.
FROM THESE FRAGMENTS, IT WAS POSSIBLE TO RECONSTRUCT ONE COMPLETE GLAZED
TILE, WHICH IS LIKELY FROM THE 13TH CENTURY .

THE GLAZED TILE HAS A CLAY BODY.

ITS GLAZING 1S GREEN.
: THE TILE 18 CHANNEL-SHAPED.
ADDITIONALLY, FRAGMENTS OF FLAT GLAZED TILES WERE FOUND IN THE CAVITY BENEATH
THE ROOF. THEIR GLAZE 1S A DARKER GREEN AND THE GLAZING LAYER IS THICKER; THESE
TOO0 ARE LIKELY FROM THE SAME PERIOD.
IT [S NOTABLE THAT THE INNER SURFACES OF THE CHANNEL-SHAPED GLAZED TILES
SHOW NO TRACES OF LIME, SUGGESTING THAT THEIR ORIGINAL INSTALLATION MAY HAVE
EMPLOYED A DIFFERENT TECHNIQUE.

TRACES OF MELTED LEAD
WITHIN THE VOID, DROPS OF MELTED LEAD WERE FOUND ADHERED BOTH TO THE BACK OF
THE VAULT AND TO THE LIME MORTAR.
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INVESTIGATIONS AND OBSERVATIONS TO BE CONDUCTED DURING ROOF OPENING
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TEST PIT NO. 12

LOCATION
TEST PIT NO. 12 1S LOCATED IN THE CENTRAL PART OF ROOF NO. 12.

PRELIMINARY INSPECTION

A VISUAL INSPECTION OF THE ROOF REVEALED NO SURFACE DAMAGE. LIKEWISE, THE
INSPECTION FROM THE INTERIOR SHOWED NO DELAMINATION OR DETACHMENT IN THE
PLASTER LAYER BENEATH THE PAINTINGS.

VIDED ENDOSCOPIC SURVEY
ENDOSCOPY REVEALED A 7-10 CM THICK MORTAR LAYER BENEATH THE GLAZED TILES,
UNDER WHICH INERT FILLER MATERIAL 1S PRESENT.

STRATIGRAPHY OF THE TEST PIT

1. UPPER LAYER (TILES)
THE UPPER LAYER CONSISTS OF GLAZED TILES OF TWO TYPES: FLAT AND CHANNEL-
SHAPED. BOTH CERAMIC AND CLAY-BASED TILES ARE USED ON THIS ROOF.
: THE JOINTS BETWEEN FLAT TILES ARE COVERED WITH CHANNEL TILES, THE INNER
PARTS OF WHICH ARE FILLED WITH MORTAR.
' BOTH TYPES OF TILES HAVE HOLES THAT ALLOW THEM TO BE FIXED TO THE
MORTAR WITH 120 MM SELF-TAPPING SCREWS . A RUBBER INSULATING COLLAR 1S PLACED
BETWEEN THE SCREW HEAD AND THE TILE.

THE FLAT TILES ARE LAID ON A PRE-LEVELED MORTAR SURFACE.

2. LOWER LAYERS AND STRUCTURAL ELEMENTS
MORTAR LAYER

THE MORTAR LAYER BENEATH THE TILES 1S UNEVEN AND VARIES BETWEEN 7-10

CM.
THIS MORTAR LAYER IS PLACED OVER A HETEROGENEOUS INERT MATERIAL
I\CII[}I\I'\#EPIQS\ED OF FRAGMENTS OF FOAM-CEMENT BLOCKS AND A PUMICE-LIKE LIGHTWEIGHT

3. ARCHITECTURAL ELEMENTS
IN THE DIRECTION OF THE VAULT, A HALF-BRICK MASONRY WALL WAS IDENTIFIED. IN THE

MASONRY, 56 CM GAPS ARE LEFT HORIZONTALLY BETWEEN THE BRICKS, WHILE THE
BRICKS THEMSELVES ARE BONDED WITH MORTAR.
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TEST PIT NO. 14

LOCATION:
TEST PIT NO. 14 1S LOCATED AT THE EDGE OF ROOF NO. 14, NEAR THE GUTTER AND THE
FAGADE WALL.

PRELIMINARY INSPECTION:

A VISUAL INSPECTION OF THE ROOF REVEALED NO SURFACE DAMAGE. LIKEWISE, THE
INSPECTION FROM THE INTERIOR SHOWED NO DELAMINATION OR DETACHMENT IN THE
PLASTER LAYER BENEATH THE PAINTINGS.

VIDED ENDOSCOPIC SURVEY:
ENDOSCOPY REVEALED A 7-10 CM THICK MORTAR LAYER BENEATH THE GLAZED TILES,
UNDER WHICH INERT FILLER MATERIAL 1S PRESENT.

STRATIGRAPHY OF THE TEST PIT
1. UPPER LAYER (TILES)
THE UPPER LAYER CONSISTS OF GLAZED TILES OF TWO TYPES: FLAT AND CHANNEL-
SHAPED. BOTH CERAMIC AND CLAY-BASED TILES ARE USED ON THIS ROOF.

THE JOINTS BETWEEN FLAT TILES ARE COVERED WITH CHANNEL TILES, THE INNER
PARTS OF WHICH ARE FILLED WITH MORTAR.
: BOTH TYPES OF TILES HAVE HOLES THAT ALLOW THEM TO BE FIXED TO THE
MORTAR WITH 120 MM SELF-TAPPING SCREWS . A RUBBER INSULATING COLLAR 1S PLACED
BETWEEN THE SCREW HEAD AND THE TILE.

THE FLAT TILES ARE LAID ON A PRE-LEVELED MORTAR SURFACE.

2. LOWER LAYERS AND STRUCTURAL ELEMENTS
MORTAR LAYER:

THE MORTAR LAYER BENEATH THE TILES IS UNEVEN AND VARIES BETWEEN 7-10
CM.

BENEATH THIS LAYER 1S A FINE-GRAINED PUMICE GRAVEL LAYER , 20-23 CM THICK.
: A LIQUID RUBBER-TYPE WATERPROOFING LAYER COVERS THE REINFORCED MORTAR
SLAB.
: THE MORTAR SLAB IS REINFORCED WITH FIBERGLASS MESH REINFORCEMENT AND
HAS A THICKNESS OF 10-12 CM.

: THE REMAINING SPACE UP TO THE VAULT IS FILLED WITH LIMESTONE FRAGMENTS
AND YELLOWISH SOIL .

3. ARCHITECTURAL ELEMENTS
SEVERAL TRACES OF ROOF COVERINGS FROM DIFFERENT HISTORICAL PERIODS ARE VISIBLE
ON THE FAGADE WALL.
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39mMBN N215
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3N1@JIM J6@MLIMINIMN 33MMI3
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%3@J BI6AL 6aMAMIEBIGL IMINIIN 3MIANGN, MMAN BMM3NA: d8MAYIDN ©J
0fMbICN. d@6N36IC LObIMIZBI 393MYI6IBINY 3IMIBNSNL 33BIBI
©03%0®J3IN 3Maanon.

: amMOYIAN 3MIN0IBNL 8I3NMI3NMIBNL d@BNDIdN QIBIMITDNI IMbICN
3mMaadNona, mMadalo 3Ny 636NMIdN 333LIdICMNS @IQdBNAN.

: MMN33 B6N3NL 3MOBNABI dMNL BIb3MIBJIBN, MMIMIBNG @IMV6BI 120
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803MY36333C0N. LIF3INL 0103Ld @I 3MI8NAL 8MMNL 3MO133LJIBINY MIBNENL
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7-10 L3-NL BVoM3MMIAN.
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15

TEST PIT NO. 15

LOCATION:
TEST PIT NO. 15 IS LOCATED AT THE EDGE OF THE GUTTER OF ROOF NO. 15, ON THE
WESTERN SLOPE OF THE SOUTH PORCH.

PRELIMINARY INSPECTION:

A VISUAL INSPECTION OF THE ROOF REVEALED NO SURFACE DAMAGE. LIKEWISE, THE
INTERIOR INSPECTION SHOWED NO DELAMINATION OR DETACHMENT IN THE PLASTER LAYER
BENEATH THE PAINTINGS.

VIDEO ENDOSCOPIC SURVEY:

ENDOSCOPY REVEALED A 7-10 CM THICK MORTAR LAYER BENEATH THE GLAZED TILES,
UNDER WHICH INERT FILLER MATERIAL 1S PRESENT.

STRATIGRAPHY OF THE TEST PIT
1. UPPER LAYER (TILES)
THE UPPER LAYER CONSISTS OF GLAZED TILES OF TWO TYPES: FLAT AND CHANNEL-
SHAPED. CERAMIC-BASED TILES ARE USED ON THIS ROOF.
: THE JOINTS BETWEEN THE FLAT TILES ARE COVERED WITH CHANNEL TILES, THE
INNER SURFACES OF WHICH ARE FILLED WITH MORTAR.
: BOTH TYPES OF TILES HAVE HOLES USED TO FIX THEM TO THE MORTAR WITH 120
MM SELF-TAPPING SCREWS . A RUBBER INSULATING COLLAR IS PLACED BETWEEN THE
SCREW HEAD AND THE TILE.

THE FLAT TILES ARE PLACED ON A PRE-LEVELED MORTAR SURFACE.

2. LOWER LAYERS AND STRUCTURAL ELEMENTS
MORTAR LAYER:

: THE MORTAR SLAB 1S COVERED WITH A LIQUID RUBBER-TYPE WATERPROOFING
LAYER.

: THE THICKNESS OF THE MORTAR BENEATH THE TILES IS UNEVEN AND VARIES

BETWEEN 7-10 CM.

THE MORTAR LAYER IS ARRANGED ON FINE-GRAINED PUMICE GRAVEL , WHICH
RANGES BETWEEN 7-8 CM IN THICKNESS; THE PUMICE LAYER RESTS ON A LEVELED
MORTAR SLAB.

: THE MORTAR SLAB IS REINFORCED WITH FIBERGLASS MESH REINFORCEMENT , WITH
A TOTAL THICKNESS OF 7-8 CM.

: THE REMAINING SPACE DOWN TO THE PORCH VAULT IS FILLED WITH LIMESTONE
FRAGMENTS AND YELLOWISH SOIL .

3. ARCHITECTURAL ELEMENTS
AT A DEPTH OF 30 CM FROM THE TILE SURFACE, THE WALL OF THE PORCH BECOMES
VISIBLE. IT 1S CONSTRUCTED OF LIMESTONE RUBBLE BLOCKS BONDED WITH LIME MORTAR.
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05050 36sdo@ob §398 (u@sdol doMggwo | . s
Brcossof 65 365000500 4350) - o tile layer (the first superficial layer of mortar
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360530¢0 — o AbsMy MINMO,
83569 dm30639mgd0m

bty gsGObEIHO,
030630000800

LobBSZ0L baMYIBOEOGHSFOM EINVSBO —
©5d5@0 3M5d0¢Hob J398, 3@5d0¢0l
D9©53060056 Lo®dobggh ssbarmgdom 5
L0-Bg / 30MHMOBMWsEo0L Bgbob Byws
0bs69, 396590 560l M@3gdo (Fsbaeroon,
059353 565 LobgbBHom, Agsglos drmGEo N27,
N15, N6, N3-qs6 5090000 babesagols
L56YIBOWOGHSFOM ELIWHBYdOL 60d3gdOLS)

30@OModMmsgool ggbs —
BmB>3HOLEOM-dMmINOM-GIoLBIHO

9600350M3560 5330

LobryBo30L LEMYSBOEOBHEOM EIWIBO —
5050 3G>doGHob g3gd, BIws3oMH0EH

the roof rehabilitation mortar samples taken
from test pits No. 27, No. 15, No. 6, and No. 3.

Tile — inner side white, with green finish on the

upper surface.

Tile — inner side pink, with green finish on the
upper surface.

Roof rehabilitation mortar — beneath the lower

tile layer, at approximately 5 cm depth from the
tile surface / upper side of the waterproofing
layer, containing cords within the layer; similar
in material composition, but not in moisture
content, to the roof rehabilitation mortar
samples taken from test pits No. 27, No. 15, No.
6, and No. 3.

‘Waterproofing layer — uniform

grayish-whitish-creamy coating.

Roof rehabilitation mortar — beneath the lower
tile layer, at approximately 7 cm depth from the

Rehabilitation mortar

‘Waterproofing layer

13,53

13,27

78,95

65,68

8,88

56,8

13,52

Gel25-10-
20 [ Se_
Rf15_Mt_1
3_9563_D2
/M2
Gel25-10-
20_VM_Se_
Rf15_Mt_1
4_9563_D3
13

Gel25-10-
20_VM_Se_|
Rf15_Mt_1
5_9563_D4
/ M4

NO IMAGE

1765

[BoeBolizgb @asbaneigbon 7 1B-by / surface / lower side of the waterproofing layer; e25-10-
So@fmobngagoob ggbob dage By the thickness of this lower mortar layer is up to 20_VM._Se_
0300006 §39s ©I@sdoL Bgbob Loldy - 6-7 AP X : y . Rehabilitation mortar 13,21 136,13 122,92 18,46 104,46 15,02  [Rf15_Mt_1 11 2310
6-7 cm; similar in material composition, but not
19-0(FsbaEom, oa™sd 565 LobgbHom, N . oz ae 7_9563_D5
in moisture content, to the roof rehabilitation
dlagbos dégo N27, N15, N6, N3-sb 5 / M5
mortar samples taken from test pits No. 27, No.
50900 LabYIMOZOL LEMYHBOWOGHHGOM 15. No. 6. and No. 3
00930l 50dvydgdolis) T o
Gel25-10-
393Dl Bb30gMO Bsbis, BIEIS0MOWE Powdered pumice - at appr ly 10 cm 20_VM_Se_|
LoE®dobgh @ssbermgdom + 10 Ld-by, depth from the surface; the thickness of the Pumice powder 16,08 111,41 95,33 3,92 91,41 4,11  |RfI5_Mt_1 7 53
399%ob ggbob bogdy ssbenmgdoor 9-10 bLI pumice layer is approximately 9-10 cm. 8_9563_D6
/ M6
G -
23606350 bBgsdogradsgom @arsdo Roof rehabilitation mortar - beneath the
399%0b 3960 J399, dgmcy, J3gs Bobs, : .
pumice layer, forming the second (lower) layer,
00650mF30b 5GoH oo, : 5 Gel25-10-
reinforced with fiberglass; located at the upper
Bo@mobnggoob gnty ggbob by side of the second waterproofing layer, at 20_VM_Se_
3bsg, BY30M0WE sbEMgdom 17 LBy X i LAl Rehabilitation mortar 16,69 87,13 70,44 11,26 59,18 1599  [Rf15_Mt_1 12 2960
approximately 17 cm from the surface; similar in
(@30 sgsgLos OGmamGE OGO i i iy o 9_9563_D7
material characteristics to the roof rehabilitation
N15-s6, 2bgg9 396G N27-@s6 segdrwo ¥ / M7
mortar samples taken from test pits No. 15 and
LobeyGg0b LOYIBOWOHSGOM ELIWEdYBOL No. 27
6500779900U5) T
LobryGsg0b LdMIIBOOGSEOM EYWVIBO — Roof rehabilitation mortar - beneath the
3930l 3960l J398, Jgmeyg, J39©s B9bs, pumice layer, forming the second (lower) layer,
: Gel25-10-
30006HM0BMEsE00l dgmdy ggbob Jzgws at the lower side of the second waterproofing
Ibs6Y, BYI30MH0EH ssbermgdom 20 Ld-by|layer, at approximately 20 cm from the surface; 20_VM_Se_
LT SR [ it e S | Rehabilitation mortar 16,42 9844 | 8202 31,32 50,7 3819 [RfIS.Mc2| 12 1688
(@5L5E0m, DogMod 5M> LobgbEoo, dbgsgbos  |similar in material composition, but not in 0 9563 D8
36g0 N27, N15, N6, N3-@sb segdreo moisture content, to the roof rehabilitation /R/IB -
Lobryo30L LMYHBOWOHHEOM EMMsdYdOL  [mortar samples taken from test pits No. 27, No.
6500¢)3900b0) 15, No. 6, and No. 3.
. —_— : Gel25-10-
©)@sdoL gbgbowo — dmyzomswm, Possible historical mortar powder - yellowish 20, VM Se
A9Lod@ms 0gmb bsbry@sgol obGHmGomwo in color, possibly lime mortar from the . ot el |
3960m@©OL 30MOL DO, 96 J3gdl 8m@ol  [historical roofing period, or a fragment of LU hm:n;c:l mortar 13,31 160,83 147,52 19,63 127,89 13,31 l;_lei__Mt_z 7 91,5
5GLYdME0 EIBOL Bagbo BgsdoMowsh |mortar originally placed between stones; located Lokt 23 9563 D
©o5bEMgdom 25 Ld-by at approximately 25 cm from the surface. o
9/ M9a
©)0sdoL Bagbo — dmygomewm, Possible historical mortar fragment —
; : : Gel25-10-
J0M0MEE bdoemdstagemgsbo, yellowish, mostly medium-grained, locally 20 VM Se
5©p0gddo dbbgowo dmeodog@ )Mo J30dol |containing coarse polymictic sand aggregates; s _ .
P le h Rf15_Mt_2
803539800, Bgbsdenms gl bsbrsgob [possibly lime mortar from the historical roofing | OO fr’:m'f:: mortar 175 17651 | 17476 | 2508 14968 | 1435 [ - = 7 118
OLEHMOONO 39H0MEOL oML PO, 56  |period, or a fragment of mortar originally placed g 23 9563 D
9390L 60l 5Glgdrmo ©sdol Ba@gbo  [between stones; located at approximately 25 cm 9 /7M 9 -
H9©53060s6 ssbEmgdom 25 Ld-by from the surface.
©M0sd0L Badgbo — dwogH ©sBosbgd o  |Possible historical mortar fragment - with Gel25-10-
H9©306M00, 339079630, Ggbsdwwms ogml (heavily damaged and eroded surface; possibly 20_VM_Se_|
LobyBo30L OLEHMGOMO 3gMomEOl 3ol  (lime mortar from the hlstovrl.cal roofing period, | Possible historical mortar 344 80,27 76,83 10,04 6679 13,07 Rf15_Mt_2 7 103
©7I0s00, 56 J390b dmob sOLYdTwo or a fragment of mortar originally placed fragment 1-22-
©@00b Ba@gbo Bs3060wsb between stones; located at approximately 25 cm 23_9563_D
©3sbEmgdom 25 Ld-by from the surface. 9/ M9c
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dIMBN/INVESTIGATION PIT:

SEC-16

LIbIMA3NL 33bLENL @MML RILIBIMIBITN 33MMI3JaN @Y PI3I3NM3IdY /
INVESTIGATIONS AND OBSERVATIONS TO BE CONDUCTED DURING ROOF OPENING

d@BJImM / DESCRIPTION:

39mBN N216-17

0@3NM3CIdMIMdY
39mMBN N216 3@JIdoMIMdL 83 - 16 @3 33 - 17 LObIMAIJdL BMMNL, LudbmIO
BoLo@BI dMLIBICN INMILAMNL 3NMIL.

6N6oLEIMN @a0130@NIMIBY:

LIbIMA3NL 3NBII@MIMN @IM30CNIMIBNLIL BICINMITN ©IBN06I3JaN dfM
QJBNILNMEPY, 9LJ3J, N6BIMNIMNL dbMNPI6 RIBIMIBIMN NB6LIIIONMIBNLOL
dbd03mMaNL 60CILM3IBI @IMHEN6IBNY 96 3063MI3Jd0 oM 393MJI3IMNMY.

3N1@JIM J6@MLIMINIMN 33MMI3

J6@ML3M3NNL 8J@JI30Q@ aMINIICN 3MAdNONL I3IQO dbamIL QIBNILNMEP 7-10
L3 LNLINL @IQVBNL BIBY, MMITNL I3IBMO 3060103LIdICMNS NEIMBICN
833030L333@N 3oLAMY.

3IMBNL LOMIBNBMIBNY:

1. %J@ BI6y (3MI3NBN)

%3@J BI6AL 6aMAMIEBIGL IMINIIN 3MIANGN, MMAN BMMEN0: dMAYITN ©J
0fMbIN. d@6N36IC LIbIMIZBI 303MYI6IBI@NY MMBMMB 3IMIBNINL, dLI3I
0INbNL 30%B0BI @OFBO@IBIN 3Ma3NAI3N.

: amMOYIAN 3MIN0IBNL 8I3NMI3NMIBNL d@BNDIdN QIBIMITDNI IMbICN
3mMaadNona, mMadalo 3Ny 636NMIdN 333LIdICMNS @IQdBNAN.

: MMN33 B6N3NL 3MOBNABI dMNL BIb3MIBJIBN, MMIMIBNG @IMV6BI 120
dd-No6N M3NM3FMICN LI30@AN0 3MIINBNL @ILOFIMIBI@ dMNL
803MY36333C0N. LIF3INL 0103Ld @I 3MI8NAL 8MMNL 3MO133LJIBINY MIBNENL
LINBME@IBNM LOYITIMN.

: amMOYIMN 3MI3NBN 3060103LIICMNS BNBILEIM 3oLBMMIBICD @IQVANL
3I@13NMBI.

1. J33@) BI6JsN @Y 3MELOMIIBNI@N I®IFI6BIBN

@IQI3NL BI6Y:

. 013633NL6 N6@AM omMNL 3MEYMNCN 83 - 16 @1 33 - 17 LUbIMO3TBNL
3833NmMa3NmIdNL 0@3NMIL

: 3MABNONL 3333 oMLIBIMMN @IAIBNL LNLII dMINV6IBIMNY @Y 3IMYIMBL
7-10 L3-NL BomaRJaan.

: @IQI3NL BIBGS 3MBEIMaNCNY 3I3BNL EIMNTD FoMB3IMNO6 OMMOBI,
MM3@NL LNLIIB 3IMYIMBdL 15-18 L3-NL BoM3TJI3aN.

: 016333@N MABNBNLIBMN IN@AMNBME@IBNNL BIBY BoMI3L IM3NMIBIMN
@ITC3NL BNEIL;

: @ITI3NL BN dMINMIBINY 3N6I3MA3IM3I6N 3MBIBIMNO. 8NLN LNLID
10-12 L3-Nb BomMa™JaaN,;

: 30doMmMNL BIMBV3M@I @oMARIGNEDN LN3MBI 8I3LIBICNY INMIZNM @Y
amyanao@m anenao.

omMINGIIOIMITN JMIZI6HIaN:
3N@ALOMNL MMBI3IBON 3MdIMMOIBY LNMMZIN. 603M36N NJI6d ©33I30333ICN
3NMI3NL 6300IbIsN MM3ING N3IMMIBL 3NCILOMNL MMBI3I6OL.
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damMBN/INVESTIGATION PIT:

LObIMA3NL 3obLENL @MMUL RILIOIMIBIMN 33MI3IdN @I RI3I3NM3TdY /
INVESTIGATIONS AND OBSERVATIONS TO BE CONDUCTED DURING ROOF OPENING

0@EJIMY / DESCRIPTION:

TEST PIT NO. 16 -17

LOCATION
TEST PIT NO. 16 1S LOCATED BETWEEN ROOFS NO. 16 AND NO. 17, NEAR THE PILASTER
SITUATED ON THE SOUTHERN FACADE.

PRELIMINARY INSPECTION

A VISUAL INSPECTION OF THE ROOF REVEALED NO SURFACE DAMAGE. LIKEWISE, THE
INTERIOR INSPECTION SHOWED NO DELAMINATION OR DETACHMENT IN THE PLASTER LAYER
BENEATH THE PAINTINGS.

VIDEO ENDOSCOPIC SURVEY
ENDOSCOPY REVEALED A 7-10 CM THICK MORTAR LAYER BENEATH THE GLAZED TILES,
UNDER WHICH INERT FILLER MATERIAL IS PRESENT.

STRATIGRAPHY OF THE TEST PIT
1. UPPER LAYER (TILES)
THE UPPER LAYER CONSISTS OF GLAZED TILES OF TwWO TYPES: FLAT AND CHANNEL-
SHAPED. BOTH CERAMIC AND CLAY-BASED TILES ARE USED ON THIS ROOF.
. THE JOINTS BETWEEN FLAT TILES ARE COVERED WITH CHANNEL TILES, THE INNER
SURFACES OF WHICH ARE FILLED WITH MORTAR.
. BOTH TYPES OF TILES HAVE HOLES THAT ALLOW THEM TO BE FASTENED INTO THE
MORTAR WITH 120 MM SELF-TAPPING SCREWS . A RUBBER INSULATING COLLAR IS PLACED
BETWEEN THE SCREW HEAD AND THE TILE.

THE FLAT TILES ARE PLACED ON A PRE-LEVELED MORTAR SURFACE.

2. LOWER LAYERS AND STRUCTURAL ELEMENTS
MORTAR LAYER:

A TIN FLASHING 1S INSTALLED AT THE JUNCTION BETWEEN ROOFS NO. 16 AND NO.
17.

THE THICKNESS OF THE MORTAR BENEATH THE TILES IS UNEVEN AND VARIES
BETWEEN 7-10 CM.

THE MORTAR LAYER 1S ARRANGED ON FINE-GRAINED PUMICE GRAVEL , WITH A
THICKNESS RANGING BETWEEN 15-18 CM.
A LIQUID RUBBER-TYPE WATERPROOFING LAYER COVERS THE REINFORCED MORTAR

THE MORTAR SLAB IS REINFORCED WITH FIBERGLASS MESH REINFORCEMENT , WITH
A THICKNESS OF 10-12 CM.

: THE SPACE UP TO THE VAULT IS FILLED WITH LIMESTONE FRAGMENTS AND
YELLOWISH SOIL.

ARCHITECTURAL ELEMENTS
THE ORNAMENTATION OF THE PILASTER CONTINUES INTO THE DEPTH.
EEA'I[';II-\I,IE,\IIJEA[SJ'IEE\FI{VDRKED LIMESTONE WERE FOUND THAT REPEAT THE DECORATIVE MOTIF

SLAB.
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39mMBN N218
0@3NM3@IBdIMIMBd:

39mMBN N219 9@JdaMIMdL AME@NEMIN 8bdMIL dMLIBIMN J33QIMNL LIbIMIIBI,
8060103L6J33MNY LobIMI3NL 8I0 6IBNCDBN.

6N6oLEIMN @o0130@NIMIBY:

LIbIMA3NL 3NBII@MIMN @I0130CNIMIBNLIL BICINMITN ©IBN06I3JaN dfM
QJOBNILNMEPY, 9LJ3J, N6BIMNIMNL dbMNPI6 RIBIMIBIMN NB6LIIIONMIBNLOL
dbo03mMaNL 60CILM3IBI @IMH3N6IBNY 96 3063MI3Jd0 oM 393MI3IMNTY.

3N@IM J36@MLIM3NIMN 33T J3I:

J6@ML3M3NNL 8JJI3Q@ aMINIICN 3MAdNONL I3IPY dbomIL QIBNILNMEPY 25-28
L3 LNLINL @IQVBNL BIBY, MMITNL I3IBMO 3060103LI5ICMNS NEIMBICN
833030L333@N 3oLAMY.

39MBNL LOMIBNBMOBNY:

1. %J@ BI6Y (3MA3NGN)

%I®@J BI6OL 6MBMO®BIGL 3MIFNIIMN 3MadNoN, MmN BMmM3N0: 8mMOJITN @9
OMbI@MN. d@6N36IC LobIMI3DBI 308MYI6IBITCMNY 3IMAININL 33BIBI
©03%0®J3IMN 3Maanon.

: dMOYIAN 3MIFNOIBNL B8I3NMI3NMIBNL I@BNTDIaN RIBIMITNY 3MbITN
3mMaanona, mMadalo 3Ny 636NMIdN 333LIdITCNS @IQdBNAN.

. MMAN33 ON3NL 3MI8NABI dMNL BIb3MIBIBN, MMIMIBNG @IMIBI 120
dd-No6N M3NM3FMIMN LI3d@NA IMIINBNL @ALIFIMIBI@ dMNL
603MYJ6JdIN. LIF3MNL 0103LY @Y 3MO3NAL dMMNL 3MO1V3LIBINY MIBNBNL
LINBME@IBNM LOYITIMN.

: 3MOYIMN 3MI3NBN 3060103LIICMNS BENBILEIM 3oLEMMIBICD @IQVBNL
33@13NMDBI.

. 3MOYIT @Y dMbIM 3MA3NBIL BMMNL QoMN 38M3LIBITNY LbIO@ILbL3Y
BIMNL LNEN3MBNLIdMN 3ILICNON.

. 3MOYITN 3MI8NAN 3360133LJ3ICNY 6N6ILEIM BMLEMMIBICD Q@ITdBNL
BIQI3NMBI.
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: 3MA3NBNL 33338 oMLIBIMN @IMIBNL LNLIT dMITId6IBIMNY @Y 3IMYIMBL
15-18-7 L3-NL VaM3MMIaN.

: 016330@N MIBNBNLIBMN IN@MMNBME@IBNNL BI6Y BomMa3l aM3NMIdIMN
QIC3NL VBNMJL;

3 QIQI3MNL BN dMANMIBINY 3N633MA3IM3O6N 3M3IBIMNAL. 3NLN LNLII
10-12 L3-Nb BomaJaaN;

: 3MAdNBNL $J3QI3NMNCI6 45-60 L3 LNTMAEJIBN 303M3MMNEMQY d3IN 3NMNL
@ITI3NL BIBY, MMIMNL BIQI3NMN dMIIMOId3oMN Qo JLBEMMEILEMMMO.
33@MNL 8bdMIL 3oLBI d@BIFENM@MNS d3IN 3MIBNONL 633353 3N.

©033NM3JaMNL 3IQJIZ0Q @yP3N6RY, MME d@6N36ITN BI6Y oM BaMIMITCBI6L
3080MMNL BIMAL, 30 LIO6NMIBNL FoLOTIdBI @IYMEEMBNN RIBIMEPY
33@MIBNOIN 363NBN, MIFIB Bba@dM, MM3 NEBIMNIMNL J030MALY @I @ICIBL
AMANL 306dNMN 0.8 3I0ML BaM3MO@3I6R0.

0@6N363 33MJI39BI @IYMEBM3N0, 306bMMBNIMPY @IQVBNL 308IMEA30 @
aMb@y J6@ML3MINIMN @30130™MNIMIBY. 300IMIBTIMMIY I6E@MULIMINIMID
330303 303Mo3MN6Y, MME dMLIBIMN EIMIBNL LNLIT 8JO@3I6QD 25-30 LA-L
@0 9NL J3I8 3089MA3@I IMNL LNBAIMNIM].
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TEST PIT NO. 19

LOCATION:
TEST PIT NO. 19 IS LOCATED ON THE ROOF OF THE SIDE CHAPEL (EKVDERI), POSITIONED IN
THE CENTRAL PART OF THE ROOF.

PRELIMINARY INSPECTION:

A VISUAL INSPECTION OF THE ROOF REVEALED NO SURFACE DAMAGE. LIKEWISE, THE
INSPECTION FROM THE INTERIOR SHOWED NO DELAMINATION OR DETACHMENT IN THE
PLASTER LAYER BENEATH THE PAINTINGS.

VIDED ENDOSCOPIC SURVEY:
ENDOSCOPY REVEALED A 25-28 CM THICK MORTAR LAYER BENEATH THE GLAZED TILES,
UNDER WHICH INERT FILLER MATERIAL 1S PRESENT.

STRATIGRAPHY OF THE TEST PIT

1. UPPER LAYER (TILES)

THE UPPER LAYER CONSISTS OF GLAZED TILES OF TWO TYPES: FLAT AND CHANNEL-
SHAPED. CERAMIC-BASED TILES ARE USED ON THIS ROOF.

: THE JOINTS BETWEEN FLAT TILES ARE COVERED WITH CHANNEL TILES, THE INNER
PARTS OF WHICH ARE FILLED WITH MORTAR.

: BOTH TYPES OF TILES HAVE HOLES THAT ALLOW THEM TO BE FIXED TO THE
MORTAR WITH 120 MM SELF-TAPPING SCREWS . A RUBBER INSULATING COLLAR 1S PLACED
BETWEEN THE SCREW HEAD AND THE TILE.

: THE FLAT TILES ARE PLACED ON A PRE-LEVELED MORTAR SURFACE.

: THE GAP BETWEEN FLAT AND CHANNEL TILES IS FILLED WITH SILICONE-TYPE
MATERIAL OF VARIOUS COLORS .

: THE FLAT TILES ARE INSTALLED ON A PRE-SMOOTHED MORTAR LAYER.

2. LOWER LAYERS AND STRUCTURAL ELEMENTS
MORTAR LAYER:
THE THICKNESS OF THE MORTAR LAYER BENEATH THE TILES 1S IRREGULAR AND
VARIES BETWEEN 15-18 CM.
y A LIQUID RUBBER-TYPE WATERPROOFING LAYER COVERS THE REINFORCED MORTAR

THE MORTAR SLAB IS REINFORCED WITH FIBERGLASS MESH REINFORCEMENT AND
HAS A THICKNESS OF 10-12 CM.

: AT A DEPTH OF 45-60 CM FROM THE TILE SURFACE, AN OLD LIME MORTAR LAYER
WAS DISCOVERED, WITH AN UNEVEN AND IRREGULAR SURFACE. ON THE WALL SIDE, THE
IMPRINT OF OLD TILES IS VISIBLE ON THIS LAYER.

OBSERVATIONS CONFIRMED THAT THIS LAYER DOES NOT FORM THE BACK OF THE VAULT. A
COMPARATIVE ANALYSIS BASED ON 3D-SCANNING DATA SHOWED THAT THE DISTANCE
BETWEEN THE INTERIOR VAULT AND THE MORTAR LAYER IS 0.8 METERS.

BASED ON THESE FINDINGS, THE MORTAR LAYER WAS DRILLED AND INSPECTED
ENDOSCOPICALLY.

SLAB.

THE ENDOSCOPIC SURVEY REVEALED THAT THE EXISTING MORTAR THICKNESS IS 25-30 CM,

AND BENEATH IT THERE IS A VOID EXTENDING DOWN TO THE VAULT.
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©@mMJaNon 3Manadon
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3mMMaJon:
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03dmMNL,LOLIMI3NL
3IMBIBNL
0633MN3N/GELATI CHURCH
OF THE VIRGIN, ROOF TEST
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38LAIMIZICN :
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53EN6L3NG 5, MBNENLA
INFO@VISTUDIO.GE
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INFO@VISTUDIO.GE

930MmMAN

Ofd. 30b0063 BILAB3INCTN
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8360nN :
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©333I0N/CLIENT:

8J3@a01NL
MJaNCNBIBNNL
©@mMJaNon 3Manadon
GELATI TEMPORARY
REHABILITATION
COMMITTEE

3mMMaJon:

8J@a0Nu
Q30NnL3aaMa™nL
03dmMNL,LOLIMI3NL
3IMBIBNL
0633MN3N/GELATI CHURCH
OF THE VIRGIN, ROOF TEST
PITS REPORT

38LAIMIZICN :
VI LOI@NM (405244025)
53EN6L3NG 5, MBNENLA
INFO@VISTUDIO.GE
328LAICIZICN

VI STUDIO (405244025)

5 BELINSKI ST, TBILISI
INFO@VISTUDIO.GE

930MmMAN

Ofd. 30b0063 BILAB3INCTN
AUTHOR :

ARCH. VAKHTANG ZESASHVILI
8360nN :

OfmJd. IMIZMI RbN333dI
OfMJ. LOMMEI B03303dI
TEAM
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LO0IMN:

3IMBNL 33339 / TEST
PIT PLAN

@3Ba:
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80L30d3N:
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©333I0N/CLIENT:

8J3@a01NL
MJoaNMMNOIBNNL
©@mMJaNon 3Manadon
GELATI TEMPORARY
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COMMITTEE

3mMMaJon:

8J@a0Nu
Q301NLaaMatny
03dmMNL,LOLIMI3NL
39mMBIdNL
0633MN3N/GELATI CHURCH
OF THE VIRGIN, ROOF TEST
PITS REPORT

33LFAIIZICN :
VI LOI@NM (405244025)
5CN6LING 5, M3NENLN
INFO@VISTUDIO.GE
308LAICIBICN

VI STUDIO (405244025)

5 BELINSKI ST, TBILISI
INFO@VISTUDIO.GE

930MAMN :

Ofd. 30b0063 BILAB3NCTN
AUTHOR :

ARCH. VAKHTANG ZESASHVILI
8360nN :

ofmd. IMJI3MI RbN333dI
OfJ. LIMM3] BI3IBIdI
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ARCH. SALOME TABATADZE

LO0IMN:

FmNN / SECTION

@3B

SAG19-6

namNaN:
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6980 So6Gmdgdo 3960l bom®dg s | ol fmbs ol s &9bosbo 03003865 13g60sBemds
bobxol (g:00aBong Lobgg / Depth and | (boboy@ago [ Gobosbo | Lobyxol o Sovxos W 9.399
- o% 5 5 5 - .
Bobxob Godo 6mdgGo bobixob s@giob fpb o 695036md2 % ?a Q030> @ afﬂﬁ)%()b Lobxob doborol s0fig®s (GMdgwo ggbss, ®s | Material sample description (stratigraphic layer, thicknes of the 365) Lobyxols | fmbs / wet @boga0 f'jmt?o 4 bgoeo BOG™ / )
Sample type ©5 ©Gm Sampling date 39939053 ®s “C) [ 6mdg®o; Location and " 3960l Bodo / Layer type 5 &9bo / Loss dried  |8gommom pH L.
. Sample . 8 R 39950039600mds 5g3L) composition) layer 3o (36500) fmbs sample . . Image Conductivi
(Salt, Material) and time Environmental test pit number . L Moisture sample |/ Moisture
Number .. 0900399L VL® | Container [ (Losbey@sgo [ weight in L ty pS/cm
conditions (RH% and T " . weightin | content
Q) Dmgdl weight in 36s) grams rams W%
grams (with! (a®500) 8
Test Pit N19
Lobm®30b bsGJsdOOBHSEOM EMWBO —
Q5350 3M53o¢ob 398, Bgsdomowsb
Lo@®dobggb 1-2 bd-Bg 3Modo@ol J3gws
©MB0sH. Bgws 30OHMOBME300L Bgbols
D9 Iy (30MOHMObMs3o0m). d7do
1.10.2025 / B M 00, 5O
Bobiaera/ Roaiia7 | 51102025/ Between 40.7%/16.60 *C AmBagBobgHm-gag0Lg)o, sOntRbreo Rehabilitation mortar 13,63 3721 2358 325 2033 13,78 12 | 1870188
Material 12:05 - 13:05 ILb30wo ©d LTS MTOEZLMZo6O
300d0gdEBr60 BaboMmgdom, 30bswrGae
5 gBLeOYEE by3dom BybiBosbos
(Abagbos dmdgo N27, N15, N6, N3, N19-sb
509000 LbeMHZ0L LEMYIBOOHSFOM
©I0d0l 6odwdgdobs)
LobrBs30l LsMYsBOWOBHIEFOM MWD —
Q5350 3Msdodob §39d, Bgsdomowsb
Lo@®Aob3gb 6 LI-by. 30EOMObMESEFOOL MG
.10.202 OOl 5O
Bbacpa/ Roof 48 | O110:2025/Between 40.7%/16.60 *C 306D Bohrob s6LgBrIEe rieado (@mggeds Rehabilitation mortar 13,92 783 6438 2798 36,4 43,46 12 | 1700193
Material 12:05 - 13:05 3006M0BMEo300l BYs Bgbs. bygzdomo

dboews /
Material

Roof_50

31.10.2025 / Between
12:05 - 13:05

40.7%/16.60 °C

Test pit N19 Nnorth-east chapel, above the center
of the vault

69LGH0s60 (Abyeglbos JmGgo N27, N15, N6, N3,
N19-0s6 5090v9emo Labey@sgols
LoGYIBOOHIEOM MLdOL 50ddgdols)

LobGs30l LsMYsBOWOBHIEFOM EMWVEBO —
500 300G J398, BYs30H0EH
LoE®3oL3gh 14 L-BY. 30EOMOBMEEOOL
J30@> B9bob J3d sOLYONE@O @HvO.
155305000 BgbHosbo (Bbyaglos Jm®go N27, N15,
N6, N3, N19-0056 50908900 babesgols
L5GYHOOWOHGOM ©4)sdOL 60dTIdOLS)

Rehabilitation mortar

14,53

103,47

88,94

32,48

56,46

36,52

692/18.8

detected
phases by
XRD
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MJaNCNBIBNNL
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COMMITTEE

3mMMaJon:
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3930MMAN
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1

SEC-20

dImMBN/INVESTIGATION PIT: 2 0_21

LIbIMA3NL 33bLENL @MML RILIOIMIBITN 33MJI3JdN @Y PI3I3NM3IdY /
INVESTIGATIONS AND OBSERVATIONS TO BE CONDUCTED DURING ROOF OPENING

d@BJImMy / DESCRIPTION:

39mBN N220 Neoz21
0@3NM3@IBdIMIMBd:
33mMBN Ne20 N221 3@JdamMIMaL RAMENMIN doMNaINL 0193%J.

6N6oLEIMN @o0130@NIMIBY:

LIbIMA3NL 3NBII@MIMN @I030CNIMIBNLIL BICINMITN ©IBNO6I3JaN dfM
QJOBNILNMEPY, 9LJ3J, N6BIMNIMNL dbMNPI6 RIBIMIBIMN NB6LIIIONMIBNLOL
dbo03mMaNL 60CILM3IBI @IMH3N6IBNY 96 3063MI3Jd0 oM 393MI3IMNTY.

3N@IM J6@ML3M3NIMN 33MMI3:

39MBNL LOMIBNBMIBNY:

1. %@y BI6Y (3MI3NBN)

%J@J BI6GAL 6aMBMIEBIEL IMIFINIIN 3MIaNAN, MMAN BMMAN0: dMAYIDN ©@o
dMbIMN. d@6EN36ICR LobIMI3BI 303MYIEIBITCMNY 3IMAININL 3IBIBI
©03%0®@J3IMN 3MaaNnon.

: omMOYIMN 3MI3N0IdNL 3I3NMA3NMIBNL 9@3NDJaN COBIMIMNY aMbIN
3mMaanonal.

: MmMN3J BN3NL 3MO3NABI dMNL 6Ib3MIBIBN, MMIMIBNG @ITVBI 120
dd-No6N M3NM3FMICN LI30@N0 3MIANBNL CILOFIMIBTI@ dmMNL
8038MY3633ICN. LI3INL 0103LY @3 3MI8NAL 8MMNL 3MO01A3LIBICNY MIBNBNL
LINBM@IBNM LIYITIMN.

3 3MOYITN 3MI3NBN 3060193LIdICNMY Hud BNBIMDBI.

2. J33@y BI6IaN @O 3MBLOMIIBNITN JCDIZI6AIBN
@IT13NL BI6Y:

3MA3NBNL 3333 dMLIBIEN MMN INMN INEMMNBMEIBNY (BMEDN).
4 L3 NA6N 3IBNB3MV;

bNL 6N36N33J3MN;

3JBNB3MN@I6 3MIINBNL BIMBOIEI dMNL LNBIMNIT].

806N3369/NOTE:

©333I0N/CLIENT:
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MJaNCNBIBNNL
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3mMMaJon:
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AUTHOR :

ARCH. VAKHTANG ZESASHVILI
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LO0IMN:
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@3Ba:
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namNeN:
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80L30d3N:
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TEST PIT NO. 20 - 21

LOCATION:
TEST PIT N220 N221 [S LOCATED ABOVE THE NORTHERN GATE.

PRELIMINARY INSPECTION:
A VISUAL INSPECTION OF THE ROOF REVEALED NO SURFACE DAMAGE. LIKEWISE, THE
INSPECTION FROM THE INTERIOR SHOWED THAT THE VAULT AND WALLS ARE NEITHER
PAINTED NOR PLASTERED.

VIDEO ENDOSCOPIC SURVEY:
STRATIGRAPHY OF THE TEST PIT

UPPER LAYER (TILE)

. THE UPPER LAYER CONSISTS OF GLAZED TILES IN TWO FORMS: FLAT AND
CURVED. THE ROOF USES CERAMIC-BASED TILES.

. THE JOINTS OF THE FLAT TILES ARE COVERED WITH CURVED TILES.

. BOTH TYPES OF TILES HAVE HOLES USED FOR FASTENING WITH 120 MM SELF-

TAPPING SCREWS INTO THE MORTAR. BETWEEN THE SCREW HEAD AND THE TILE,

A RUBBER INSULATING COLLAR IS PLACED.
. THE FLAT TILES ARE LAID ON 4 CM PLANKS

2. LOWER LAYERS AND STRUCTURAL ELEMENTS:
BENEATH THE TILES THERE ARE TWO LAYERS OF WATERPROOFING (FELT).

4 CM BOARDING.
WOODEN BEAMS.

BETWEEN THE BOARDING AND THE UNDERSIDE OF THE TILES THERE 1S A CAVITY.

2 Quwuom

&

&
. N3
“, ¢
Ce patr
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INFO@VISTUDIO.GE
308LAICIBICN

VI STUDIO (405244025)
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INFO@VISTUDIO.GE

930MAMN :

Ofd. 30b0063 BILAB3NCTN
AUTHOR :

ARCH. VAKHTANG ZESASHVILI
8360nN :

ofmd. IMJI3MI RbN333dI
OfJ. LIMM3] BI3IBIdI
TEAM
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1 SEC-25

ddmBN/INVESTIGATION PIT: 2 5

LObIMA3NL 3obLENL @MML RILIBIMIBIMN J3MMI3IdN ©I PAI3NM3IdY /
INVESTIGATIONS AND OBSERVATIONS TO BE CONDUCTED DURING ROOF OPENING

d@EJIMO / DESCRIPTION:

39mMBN Ne25
0@3NM3CIdMIMBdO:

dIMBN Ne2b aMBdMaN@Ny s@3MLA3MIAN dbamIb, LOENI33BNL dBNMI 3M6INL
0103%3.

BN6oLEIMN @A0130@NIMIBY:

LIbIMA3NL 3NBII@MIMN @A0130C@NIMIBNLIL BICINMITN BIBN36J3JdN dfM
QoBNILNMEPY, 9LI3J, N6BIMNIMNL dbMNPI6 ROBIMIBIMN N6LIIIONMIBNLIL
0@6BN3BIMN Jodamy @y 3ICMMIBN oM dMNL 3MbaBICN 96 3ICILNCN.

3N1@JIM J6@MLIMINIMN 33MI3:

J6@ML3M3NNL 83JI30Q@ aMINIICMN 3MadNBNL I3IQ dbamIL QIBNILNME@S 10-13
L3 LALINL @IQVBNL BIBY, MMITNL I3IBMO 3060103LIdICMD NEIMBICN
d38031333@N FaLbo@y.

3IMBNL LOMIBNBMOBNY:

1. %J@y BI6Y (3mMI3NBN)

%3@y BI6OL 6aMBMO®3I6L aMINIIN 3MAdNBN, MmN BMMIN0: d8MOJICTN @9
dMbI@MN. d@EN36I LobIMI3DBI 308MYI6IBICMNY MMEMMB 3IMOaN3NL, dLI3J,
0INbNL 30%0%I @13BI@IBIN 3MIBNAI3N.
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TEST PIT NO. 25

LOCATION:
EE\SC-II-]I\TIIC-I-U“U 25 1S ARRANGED ON THE EASTERN SIDE, ABOVE THE SMALL CONCH OF THE

PRELIMINARY INSPECTION:
A VISUAL INSPECTION OF THE ROOF REVEALED NO SURFACE DAMAGE. LIKEWISE, THE
INSPECTION FROM THE INTERIOR SHOWED THAT THE VAULT AND WALLS ARE NEITHER
PAINTED NOR PLASTERED.

VIDEO ENDOSCOPIC SURVEY:
ENDOSCOPY REVEALED A 10-13 CM THICK MORTAR LAYER BENEATH THE GLAZED TILES,
UNDER WHICH INERT FILLER MATERIAL 1S PRESENT.

STRATIGRAPHY OF THE TEST PIT

1. UPPER LAYER (TILES)
THE UPPER LAYER CONSISTS OF GLAZED TILES OF TWO TYPES: FLAT AND CHANNEL-
SHAPED. BOTH CERAMIC AND CLAY-BASED TILES ARE USED ON THIS ROOF.
. THE JOINTS BETWEEN THE FLAT TILES ARE COVERED WITH CHANNEL TILES, THE
INNER SURFACES OF WHICH ARE FILLED WITH MORTAR.
: BOTH TYPES OF TILES HAVE HOLES USED TO FIX THEM TO THE MORTAR WITH 120
MM SELF-TAPPING SCREWS . A RUBBER INSULATING COLLAR IS PLACED BETWEEN THE
SCREW HEAD AND THE TILE.

THE FLAT TILES ARE LAID ON A PRE-LEVELED MORTAR SURFACE.

2. LOWER LAYERS AND STRUCTURAL ELEMENTS

MORTAR LAYER

: THE THICKNESS OF THE MORTAR BENEATH THE TILES IS IRREGULAR AND VARIES
BETWEEN 10-12 CM.

. THE SPACE BENEATH THIS LAYER IS FILLED WITH BRICK FRAGMENTS.

3. ARCHITECTURAL DETAIL
SEVERAL TRACES OF ROOF COVERINGS FROM DIFFERENT HISTORICAL PERIODS ARE VISIBLE
ON THE FAGADE WALL.
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TEST PIT NO. 25
LOCATION:

TEST PIT NO. 25 IS ARRANGED ON THE EASTERN SIDE, ABOVE THE SMALL CONCH OF THE
DIACONICON.

PRELIMINARY INSPECTION:
A VISUAL INSPECTION OF THE ROOF REVEALED NO SURFACE DAMAGE. LIKEWISE, THE
INSPECTION FROM THE INTERIOR SHOWED THAT THE VAULT AND WALLS ARE NEITHER
PAINTED NOR PLASTERED.

VIDEO ENDOSCOPIC SURVEY:
ENDOSCOPY REVEALED A 10-13 CM THICK MORTAR LAYER BENEATH THE GLAZED TILES,
UNDER WHICH INERT FILLER MATERIAL 1S PRESENT.

STRATIGRAPHY OF THE TEST PIT

1. UPPER LAYER (TILES)
THE UPPER LAYER CONSISTS OF GLAZED TILES OF TWO TYPES: FLAT AND CHANNEL-
SHAPED. BOTH CERAMIC AND CLAY-BASED TILES ARE USED ON THIS ROOF.
: THE JOINTS BETWEEN THE FLAT TILES ARE COVERED WITH CHANNEL TILES, THE
INNER SURFACES OF WHICH ARE FILLED WITH MORTAR.
: BOTH TYPES OF TILES HAVE HOLES USED TO FIX THEM TO THE MORTAR WITH 120
MM SELF-TAPPING SCREWS . A RUBBER INSULATING COLLAR IS PLACED BETWEEN THE
SCREW HEAD AND THE TILE.

THE FLAT TILES ARE LAID ON A PRE-LEVELED MORTAR SURFACE.

2. LOWER LAYERS AND STRUCTURAL ELEMENTS

MORTAR LAYER

: THE THICKNESS OF THE MORTAR BENEATH THE TILES IS IRREGULAR AND VARIES
BETWEEN 10-12 CM.

. THE SPACE BENEATH THIS LAYER IS FILLED WITH BRICK FRAGMENTS AND TILE
FRAGMENTS..

3. ARCHITECTURAL DETAIL
A COPPER FLASHING IS INSTALLED BETWEEN THE GUTTER AND THE TILES.
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dImMBN/INVESTIGATION PIT:

LIbIMA3NL 33bLENL @MML RILIOIMIBITN 33MJI3JdN @Y PI3I3NM3IdY /
INVESTIGATIONS AND OBSERVATIONS TO BE CONDUCTED DURING ROOF OPENING

d@BJImMy / DESCRIPTION:

39mMBN Ne27

0@3NMICIBIMIMB:
3IMBN Ne27 3@JdamIMal RMENMJI0ING 9MLIBIN J33@IMNL 3MBINL
LIbIMA3DBI BAdMNL BaLI@NL 3I@IMO16.

6N6oLEIMN @o0130MNIMIBY:

LIbIMA3NL 3NBIIMIMN C3030CNIMIBNLIL BICIINMICNT ©IBNO6IdTdN dfM
Q3BNILNMEY, 3LJI3J, N6OIMNIMNL dbMNPI6 RIBIMIBICN N6LIIIONMIBNLIL
dbd03mMaNL 63C0ILM3IBI @ICMHEN6IBNY 96 3063MI3Jd0 oM 393MJI3IMNTY.

3N@IM J6@MLIM3NIMN 33T J30:

J6@ML3M3NNL 8I@JIZAQ@ aM3NIICN 3MI3NONL I3IQ 3bdMIL QIBNILNMEPD 18-20
Ld LNLINL @IAIBNL BI6Y, MMICNL J3I3MA 3360M33LIdIMND N6EIRBICN
833030L333@N 3oLa@Y.

3IMBNL LOMIONBMIBNY:

1. %@y BI6Y (3MI3NBN)

%J@J BI6AL 6aMBMIEBIEL IMIFNIIMMN 3MIANAN, MMN BMMAN: dMOYIDN ©o
3233[]@0% 0@6BN3BIM LObIMI3BI 308MYIEIBI@MND 3IMAININL CI3BIQIBITN

: omMOYIMN 3MO3N0IdNL 8I3NMA3NMIBNL d@BNTJaN QOBIMIMNI IMbIN
3MadNoNnal, mM3JM0lo 3Ny 6306NMIdN 333LIdIMNS @IQVBNAN.

: MmMN3J BN3NL 3MO3NABI dMNL BIb3MIBIBN, MMIMIBNG @IMVBI 120
dd-NobN M3NMN3FMICN LI30@N0 3MIANBNL COLOFIEMIBI@ dmMNL
8038MYJ633ICN. LIF3INL 0103LY @I 3MI8NAL BMMNL 3MO01A3LIBICNY MIBNBNL
LINBM@IBNM LIYITIMN.

: 3MOYITN 3MI3NBN 3060193LIBICNY BNEILBIMA BOLEMMIBIT® EIMBNL
BIQI3NMBI.

2. J330Q@y BI6IsN @O 3MELOMIIBNITN JCDIZI60I3N

QIMBNL BI6Y:

: 3MAadNoNL 3338 omMLJBIMMN @IQBNL LNLIT dMA0IV6IBIMNY @I 3IMYIMaBL
7-10 L3-NL BVIM3CDIBAN.

: 01b330@N MIBNBNLIBMN IN@MMNBME@IBNNL BI6Y BomMa3L aM3NMIdIMN

@IQBNL BNEIL;

: @IQI3NL BN dMANMIBINY 3N633MA3IM3S6N 3M3IBIMNDL. 3NLN LNLII
10-12 L3-Nb BomMaJa3N;

: 3MBINL ¥IMBV3@I @IMRIBNEN LN3MBI 333LIBICNY BEIMNEN BMIIBNNL
3J33%N01.

3. 0MINOIIBIMICN JMIFI6BI3N
0odmNL d01030M 3JQIMYBI 3038M3N6QY INMILAMN, 303NBICNA ®J LIBYNLN
%aaa&?r%nubu J3n01. LasdNLN J3NL MIENILN dM J30b3J30 I33CMNL JadamNL
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c/

TEST PIT NO. 27

LOCATION:
TEST PIT NO. 27 1S LOCATED ON THE ROOF OF THE CONCH OF THE NORTHERN SIDE
CHAPEL, ADJACENT TO THE FAGADE WALL OF THE CHURCH.

PRELIMINARY INSPECTION:

A VISUAL INSPECTION OF THE ROOF REVEALED NO SURFACE DAMAGE. LIKEWISE, THE
INSPECTION FROM THE INTERIOR SHOWED NO DELAMINATION OR DETACHMENT IN THE
PLASTER LAYER BENEATH THE PAINTINGS.

VIDED ENDOSCOPIC SURVEY:
ENDOSCOPY REVEALED A 25-28 CM THICK MORTAR LAYER BENEATH THE GLAZED TILES,
UNDER WHICH INERT FILLER MATERIAL 1S PRESENT.

STRATIGRAPHY OF THE TEST PIT
1. UPPER LAYER (TILES)
THE UPPER LAYER CONSISTS OF GLAZED TILES OF TWO TYPES: FLAT AND CHANNEL-
SHAPED. CERAMIC-BASED TILES ARE USED ON THIS ROOF.
: THE JOINTS BETWEEN FLAT TILES ARE COVERED WITH CHANNEL TILES, THE
INNER PARTS OF WHICH ARE FILLED WITH MORTAR.
: BOTH TYPES OF TILES HAVE HOLES THAT ALLOW THEM TO BE FIXED TO THE
MORTAR WITH 120 MM SELF-TAPPING SCREWS . A RUBBER INSULATING COLLAR IS
PLACED BETWEEN THE SCREW HEAD AND THE TILE.

THE FLAT TILES ARE LAID ON A PRE-LEVELED MORTAR SURFACE.

2. LOWER LAYERS AND STRUCTURAL ELEMENTS
: MORTAR LAYER:

THE THICKNESS OF THE MORTAR BENEATH THE TILES IS UNEVEN AND VARIES
BETWEEN 7-10 CM.
. A LIQUID RUBBER-TYPE WATERPROOFING LAYER COVERS THE REINFORCED
MORTAR SLAB.
: THE MORTAR SLAB IS REINFORCED WITH FIBERGLASS MESH REINFORCEMENT

AND HAS A THICKNESS OF 10-12 CM.

. THE REMAINING SPACE UP TO THE BACK OF THE CONCH IS FILLED WITH FINE-
FRACTION PUMICE

3. ARCHITECTURAL ELEMENTS

A PILASTER WITH A CAPITAL AND THE SPRINGER STONE OF THE VAULT WERE IDENTIFIED
ON THE MAIN WALL OF THE CHURCH. THE RADIUS OF THIS VAULT DOES NOT
CORRESPOND TO THE RADIUS OF THE VAULT OF THE SIDE CHAPEL.
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6980 So6Gmdgdo 3960l bom®dg s | ol fmbs ol s &9bosbo 03003865 13g60sBemds
OBl o3 bobxol OBl so1dols 06 (%5::5@ (;Z:r;;no 5 5105 05 B0l bobgg / Depth and | (bLoboy@ago | Gobosbo bobxol 555256 0 ng?jOb " 9.399
Ol el {o] Lol 0 0Ol 0Q0 ()¢ ), (o} 0 (e}
XU O 6mdgGo X05 229 0) = 00 0? LAF60° @ ‘S 3 Lobxob dobagrol s0fig®s (G@Igwo ggbss, Gs | Material sample description (stratigraphic layer, thicknes of the 365) Lobyxols | fmbs / wet QD3 f'jm‘ 3920 BOG™ / )
Sample type Sampl ©5 ©Gm Sampling date 39939053 ®s “C) [ 6mdg®o; Location and 38 Bened, s " 3960l Bodo / Layer type P 53 5 1 &9bo / Loss dried  |8gommom L pH Conductivi
. ple . . . 90500396¢0Mds 5ggL) composition) ayer 3o (36500) fmbs sample . . mage onductivi
(Salt, Material) and time Environmental test pit number . L Moisture sample |/ Moisture
Number L. 0900399L VL® | Container [ (Losbey@sgo [ weight in . . ty pS/cm
conditions (RH% and T " . weightin | content
Q) Dmgdl weight in 36s) grams rams W%
grams (with! (a®500) 8
Test Pit N27
gib?ﬁ‘?ngl‘gfﬂzio@;?%o"li -85:20 - o Roof rehabilitation mortar — beneath the upper
%, Q gog OO 6332% Gfﬂj;) 8- émq(: tile layer (the first superficial layer of mortar
a«?ﬁqi ﬁ;ol;?f;,m (3280&33 Gméa 6)3312)505'32?0 under the tile) — dark grayish-brown, with coarse Gel25-10-
3 —y 3 R . R .
to medium-grained polymineral (polymictic) 19_VM_NE
?\Z::SZ{ Roof_1 19'101‘?;205_ i 7B S:)ween 70.05 %/ 18.41 °C gl;bg«';g;o @ zfg‘gf:;?b::i@:%bs: o inclusions of inorganic composition; visually and Rehabilitation mortar 14,65 109,45 94,8 13,98 80,82 14,75 c_Rf27_Mt 7 220
T : : af, s d?‘ﬂ 5co 1l 3)[3 (%i?ba ﬁng‘go ﬁia sensorially moist (due to the material itself, not _1.9567_D
NI H0S s
0> BIOINODEIQ BIIG0S0 @ 3 actual dampness); similar in characteristics to the 1/M1

3dbogos /

Material

19.10.2025 / Between
15:30-17:00

Asbocws / 19.10.2025 / Between . .
——— Roof 3 Ty 70.05 %/ 18.41 °C
Bsboes / 19.10.2025 / Between . .
— Roof 4 Tl 70.05 %/ 18.41 °C
Bsbocs / 19.10.2025 / Between . .
N Roof 5 Pty 70.05 %/ 18.41 °C
Bsbocws / 19.10.2025 / Between ) )
Material Rool 6 15:30-17:00 Tl L €
Asboes / 19.10.2025 / Between . .
R Roof 7 et 70.05 %/ 18.41 °C
Bsboes / 19.10.2025 / Between . .
o~ Roof 8 Bt 70.05 %/ 18.41 °C
Bsboews / 19.10.2025 / Between . .
S— Roof 9 gy 70.05 %/ 18.41 °C

obogns /

Material

Abogws /
Material

Roof_10

Roof_11

20.10.2025 / At 11:00

20.10.2025 / At 11:00

77.0%/16.58 *

77.0%/16.58 °C

Test pit N27 (modified location) North-East chappel East apse — near the corner of the main space
north wall

565 bobglihom, Augaglos dmedgo N27, N15, N6,
N3-q56 50900 Lsby®agol
L5MYIBOWOHSFOM EINSBIBOL Bodydgdolis)

36580¢0 — dos dbsty mgmeo, bgzowsh

03569 dm306 39090000

LobGs30l LsMYsBOWOBHIEFOM EMWMSBO —

roof rehabilitation mortar samples taken from
test pits No. 27, No. 15, No. 6, and No. 3.

Tile — white on the inner side, with a green
glazed surface on top

Roof rehabilitation mortar — beneath the lower

Gel25-10-
19_VM_NE
c_Rf27_Mt
_2.9567_D
2/ M2

bols L3050 bgliBosbo BogmGHgdo — BHadMols
BOEOEM-50dmgEwgoo 9330gM0l sx3ool

J30L M53%Y, BIs30MH0wH ssbEmgdom 60
L3-by

9.6 o8-89 ™bo / gsbmdEmzo —
6536M0Lg9H0, Boudmzgsbo dbmdmdo dsbs,
($5dO0L BOHEOM-50dmb3Egmo 933w@IA0l
5>8360OL J30b 03bY, Bgs306H0W6
©59bEMYd0m 60 Lo-by

Fairly moist wood chips —located above the
stone of the apse of the north-eastern chapel of
the church, at approximately 60 cm from the
surface.

So-called foam concrete / aerated block - gray,
porous, lightweight material, located above the
stone of the apse of the north-eastern chapel of
the church, at approximately 60 cm from the
surface.

wood chips

Foam concrete / Aerated
block

Gel25-10-
20_VM_NE
¢_Rf27_Mt
10_9567__
D10/M10
Gel25-10-
20_VM_NE
¢_R27_Mt
11.9567_
D11/MI11

0350 3Mododob §398, Bgsd3omowsb tile layer, at a depth of approximately 7 cm from Gel25-10-
LoAdob3gb 7 Ld-bY / 3oEOHMObMEEOOL the surface / upper side of the waterproofing 19_VM_NE
3960L Bgs Tty (Fsbacrom, Jog®sd 6o layer (similar in material composition, but not in Rehabilitation mortar 14,61 98,71 84,1 13,37 70,73 159 c_Rf27_Mt 10 249
LobgLBHOm, dbgaglos ImGgo N27, N15, N6, moisture content, to the roof rehabilitation _3.9567_D
N3-56 509090 bobry®agols mortar samples taken from test pits No. 27, No. 3/M3
LoGYIVOWOHIGOM EMsBYdOL 60dmdgdols) |15, No. 6, and No. 3).
LobrBs30l LsMYsBOWOBHIEFOM EMWEBO — Roof rehabilitation mortar - at a depth of
D9s30600s6 LoEOToLY6 8 Ld-by / approximately 8 cm from the surface / lower side
. L. Gel25-10-
300OM0bM300l Bgbol gggwos Fbamy, of the waterproofing layer, containing fiberglass 19 VM NE
396580 560l dob5dMF3ML 5GIEH MO remfolrcement w.lt.hm the layef (51m1llar in Rehabilitation mortar 1456 89.26 747 10,63 64,07 1423 |c RRZ Mt 7 115
(B3ba0m, Jo™59 5M5 Lobglhom, dlgsgbos  [material composition, but not in moisture 49567 D
dmGx0 N27, N15, N6, N3-0sb s@gdmwo content, to the roof rehabilitation mortar samples ; /7M4 -
LobB30l LBYSBOWOEHFOM EWVIBIdOL taken from test pits No. 27, No. 15, No. 6, and
609493900b5) No. 3).
Gel25-10-
3990l gbgogco dsbs, BYs30MH0H Pumice powder material, at a depth of L7 VM_NE
: Pumice powder 14,39 129,39 115 239, 112,1 2,52 c_Rf27_Mt 6 43,3
LoA3ob3gb ssbermgdom + 20 Ld-by approximately 20 cm from the surface 5 9567 D
5/M5
Gel25-10-
3990l 63)gbo, Bne0s6mdom ©s BgHom Pumice fragment, heterogeneous in porosity and 19_VM_NE
559OME35MM3560, 50309080 color, grayish in some areas but predominantly Pumice fragment 13,18 101,64 88,46 5,64 82,82 6,38 c_Rf27_Mt 9,4 16
90653H0LROM, J0MO0MsE dnffomswm reddish. _6_9567_D
6/ M6
935 — 30BN ¢od@ob baddgbgdem Stone — visually similar to the original Gel25-10-
mG00bsno dsbanol (306d35/memdodo)  |construction material of the church 19_VM_NE
95300, dmYz0msE™ BIHOL (limestone/dolomite), yellowish in color with a Stone 5,05 148,98 143,93 5,09 138,84 3,54 c_Rf27_Mt 7 51,1
§300gmOHM™m3s60 GHgduBr®om, fine-porous texture, located at approximately 60 _7_9567_D
95306006 @dsbermgdom 60 L-bg cm from the surface. 7/ M7
coeniosBo— Brngaomsene, Bglisdams oyl Possible historical mortar — yellowish in color, Gel25-10-
53bin3305 ob@EORKo 3gHomgol 3060l possibly lime mortar from the historical roofing 19_VM_NE
period or a fragment of mortar originally placed Possible historical mortar 13,22 52,02 38,8 4,17 34,63 10,75 c_Rf27_Mt 7 65,8
0500, 56 g390L dmeol sGLYdmEo EMLsdoly .
Bahgb0 Bs30H0G @asbirmgdom 60 L3-by between stones, located at approximately 60 cm 8 9567_D
from the surface. 8 /M8
"8530 doffs" — bbgsslibgs Hodol figMowo s | “Black soil / sand” — mixed with various types of Gel25-10-
906000056330 Mz560 Ba¢gbgdom 8gMgmero — (fine and very fine-grained fragments, located 19_VM_NE
(#5360l BOHOEM-503mbs3wgmo 9330gM0L  [above the stone of the apse of the north-eastern “Black soil / sand” 7,25 41,07 33,82 3,07 30,75 9,08 c_Rf27_Mt 7 81,5
5360OL J30b 03DY, Y3066 chapel of the church, at approximately 60 cm _9_9567_D
©39bEMYd0m 60 Ld-by from the surface. 9/M9
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30b®9oby | 30b&goby 29dmdIO>
), o]
3 ((;f:g:b:mbgbo 3960L Lo®dg @s| Mol fmbs | Gob s | @gbosbo @O 005\:;5:60
bobyol bolgg / Depth and | (bsbey@sgo | gbosbo | Lobxolb |@sbsgsdyo| Lobyxol 9.359%5
& % & IO 0
boBxgb 0gs0 6mdgHo hobxoh sngo0b 910 o0 S ?b QMI60> Q> a_ﬁ 300 Bobxob dobsenol saffg®s (Gmdgwo 3gbss, Gs | Material sample description (stratigraphic layer, thicknes of the 56500) Lobyxol  [§mbs / wet| - @gbo/ foabs / bageo BoGe / Gedd desected
Sample type ©5 ©Mm Sampling date $9939Ga¢®s “C) | 6mdg®o; Location and .. 3960l Bodo / Layer type . dgomomn pH . . | phases by
i’ Sample R 8 5 99050096 ™ds 5J3L) composition) layer go¢ym (a®sd0) fFbo sample Loss - dried . Image Conductivi
(Salt, Material) and time Environmental test pit number ) N L 5 / Moisture XRD
Number . 909390 B | Container | (LobyyMsgo | weightin [ Moisture sample ty pS/cm
conditions (RH% and T N ) e . ) content
s BmIgL weight in 56500) grams weight in
Q) ; p W%
grams (with| (26580) grams
Test Pit NW_above North-West Pendentive
L5HIBOOBHIEOM ELIWIBO — SNYOLIOS
B9 3G5doBHob g3gd, ssb. 6 1d-0 bydmm
6900m3560 96300 (Brywmgsbo
GoOG0wo - 3900 3GsdoGob BgEs30®o).
39do 8mbsa®obEOM™-yszobygmo,
Bobogs / 5G50mMs6@o dbbgowo ©s e
. Roof_66 03.11.2025 / 12:44 41.2%/ 17.46C Rehabilitation mortar 13,12 47,04 33,92 3,12 30,8 9.2 11 1063/18.8
Material 550¢)900MIoMEzEMmgsbo dmeodog@r®o
BoBsG0Yd0m, 30BLIWMHO© ©d
LobLmOYsE Hyliosbo (Bsbowoo, dogGsd
5®5 LobYLBHOm, AsgLbos JmGgo N27, N15,
N6, N3-q5b 209090 babeyéagols
LOOYHOOOBHIFOM EIVsBIDOL 60dTYdOLS)
15 JSBOEOGIEFOM LINIVO — SVIOLIEOd
9390 3500¢0b g39d, @ssb. 6-7 L3
LoEMI0H. dmjo Gel25-11-
9065360LBOM-Yg530LBIO0, 5G>MOBMWwO 18 VM N
3L by 53 0560, 6 -
blibans Roof_67 03.11.2025 / 13:05 52.6%/18.48 C 30RO @3 ACZ@OIAOEIL 300 Rehabilitation mortar 12,89 8423 71,34 852 62,82 11,94 |Wp M 67| 12 |1563/188
Material 302¢0080gA?IO0 BbsOMIBOm, 30BLWIHQ 7316 D3/
5 bYBLEOMs© HyliBhosbo (Bsbseom, K/IZ -
053M50 565 bobgliBom, Auyaglos InGgo N27,
N15, N6, N3-56 509dw9e00 Lsboy@agols
() LOOIHOOOGHIEOM ELINSBYdOL 60dIgdols)
>
] 25-11-
"E @530 90fjo/gg0ds - 5@9dEos ssb. 15 bI ?selst N
Aobogs / [J) Lo©®J0E6. 3mwodod@hrGo, dmdo BgOOL, pe y # o
. Roof_67 (2) 03.11.2025 / 14:55 36.5%/19.27C , ‘Black soil / sand’ 13,15 58,66 45,51 4,6 40,91 10,11  |Wp_Mt_67 7 55.4/19.3
Material o) Lode5em ©d I3069 Bs®EzEwmz60, bs3dsm@ ) 7316.D
c BobH0s60 o
Q 4/ M3
[a 11~
- 3530 30fjs/g308s - s0gdmEos ssh. 20-22 19 et
obogos / 4 LOOAI0H. 3mErodogd@®o, dmdo BgHOL. 18_VM_N
< Roof_68 03.11.2025/ 15:08 34.4%/19.48C ) S e L “Black soil / sand” 1417 | 10391 | 8974 11,36 78,38 1266 |Wp Mt 68| 7 522/189
Material o8¢ s I306MY doME3EM3560, JgHs©
; . 8 ‘ _7316_D5/
Ggbhosbo, gowg bodxdo N 67(2) M4
|
L
t 358030 — 0565390MMZY 35obYIMZ0L.
O 500@O5 ©3sb. 25 13 LoBoESE. Bows L
o Gel25-11
=2 bty fomgao, mygm®o 18 VM N
B 3 . .
Bbsers / Roof_69 03.11.2025 / 15:21 33.4%/19.65C [O) Ba8endshiageragsbo ABuGogboo Tile 15,31 83 67,69 11,33 56,36 1674 |[Wp M 69| 7 342/19.0
Material S 90056 33969 Im3063909d00/dmFogdzom. 70 7316
(@] 365003 0b bo¢gbgdo LogZsMdMWLME 5EYOOlL B 6 7M5 -
£ 5005gLgds© 0gbs gadmygbgdryeo. by3dsmo
< Bgbchosbo
S~
Q 930 Bgbo - 50gdvos @ssh. 0503y
% 0MB0sb Mog 6odmdo N 69. LsgzsMormE Gel25-11-
ObEHMOOO. 59 EMbyBy3g J3ob ; N 18_VM_N
?\j[bi@.°l/ Roof_70 03.11.2025 / 15:24 33.0%/19.72C % 365095,90b bg3) FgddzIEo Jbs P“s’blef:“smmfl stone 13,93 68,83 549 6,03 48,87 1098 |[Wp M 69| 7 54.4/19.1
ateria c 35MEOLBIM0 580, ML LEZIOIVME agmen _70_7316_
E Lofedol EsLSE535@ 0496gdHIL. BBEAI6EHO! D6/ M6
2 - dmyzomam, HybEosbo
15 JSBOOGIFOM LINIBO — 5QVIOIEOS
; 36500¢30L BOaA96?HYdOL J399, ssb. 40 LI
=2 LoO®J0sH. dmjo
= 0mB53O0LROM-Yg530bBIH0, 5H3MOYEIWwo Gel25-11-
o Lbg00 s L8O MIME3EMZs60 18_VM_N
?\j{l;fn:l/ Roof_71 L ll'f_,(_);ii:zwee“ 33.0%/19.72C o 3010804160 R3BaGOIOm, ZoBLEVIHI© Rehabilitation mortar 14,65 61,54 46,89 5,88 41,01 1254 (Wp M 71| 12 830/19.1
’ ) wv 05 bYBLEOMSE Lo3dsm bybiBosbo _7316_D7_
|G_') (33b5c00m, o8 56> LobYbEHOm, Abgsglos sc / M7
3O go N27, N15, N6, N3-sb s0gdmeo
Lobrg0L LEMIIBOWOHIEFOM IVIBYOOL
6500¢79900bs)
3050030 — M36599006™39 obYIOZOL.
509005 odb. 50 LI LoRO0EH. gmy
3965 LOIHBOOHFOM EIIdOL J39d.
Gel25-11-
030395 @53 609980 N 69, dos dbamy 18 VM N
loema / Roof 72 03.11.2025 / 16:44 34.2%/19.86 C ioogeo, @960 bidgendtggengibo Tile 14,15 12,62 28,47 325 25,22 11,42 |Wp_Me_72 7 35.2/18.9
Material Bobodmgoom, bgdmesb dfgsby 7316 D8/
00306390098000/dmF0gdg0m. 3Gsdodol i/[ g -
6553H9bgdo LZEMIMWOMD 5YOWOl
50mbagLigda 0gbs ysdmygbgdro. bsgdsmo
69bHosbo
L5HIBOOBHIFOM ELIWIBO — 5NYOLIIOd
09069 896> 305000 BORTI6EIBOL J399,
©o0b. 55 13 LoEAI0WsH. Mg, Gel25-11-
0Lbz0wds633em3s60 o530 "bMgdol", sbygy P 18_VM_N
Rehabil .02ms/19.
?\j[l‘:@l/ Roof_73 03.11.2025 / 16:49 35.29%/19.86 C FaHowBstianmgsbo f3oBob BGsGmBoo. ehb ‘“‘/};’x:em"“” ® 14,05 73,14 59,09 75 51,59 126 |[wpme73| 12 |>° IS/ 2
ateria 3G53396(90L Jgggds sl LSMEILME _7316_D9/
ObGHMOOIO 30MOL EIVIBOL Bgbog (7). M9

30D ©d bYBLMOXEsE bs3dom©
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