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Educational activities for the transfer of the knowhow that we developed in the project,
with the National Technical University of Athens — NTUA as the coordinator of the
European Erasmus + Program EDICULA and participating institutions: University of

Sapienza in Rome (Italy), the Bezalel Academy of Arts and Design, Jerusalem (lIsrael),
Israel Antiquities Authority — IAA (Israel), the Hellenic Research Institute of the
Alexandrian Civilization -HRIAC (Greece), Perpetiel SI Srl (Romania) so as to continue
offering and exchanging knowhow and experiences augmenting the continuation of the
works in the Church of the Holy Sepulchre, on this occasion with the responsibility of
the Sapienza University of Rome, as well as to other World Cultural Heritage
rehabilitation and protection projects.




OBIJECTIVES

The objectives of the EDICULA project are:

to disseminate through education the interdisciplinary and innovative research and
know-how developed in the rehabilitation of the Holy Aedicule under NTUA leadership

cultivate cooperation between NTUA and UNIROMAL in the projects of rehabilitation of
the Holy Aedicule and the underground interventions in the Church of the Holy
Sepulchre in Jerusalem,

to utilize the interdisciplinary and innovative research in the rehabilitation of the Holy
Aedicule, its context and setting, to trans-cut with the history of architecture in
Jerusalem, through cooperation with BEZ and IAA, and promote transdisciplinarity as an
educational lever in the protection of CH, through cooperation with HRIAC, as well

to create advanced educational material and dissemination by using AR, through
cooperation with PerpetielSl, to create (i) an educational toolkit and (ii) digital games, in
order to promote social responsibility and awareness




OBIJECTIVES

The objectives of the EDICULA project are:

* to reform the curricula of the three postgraduate programs of the EDICULA partners, in
order to exchange good practices and create new courses that in a complimentary
approach will lead to the promotion of a Joint Master Degree in the field of protection
of monuments

* to develop the EDICULA Teachers’ Course, in order to train higher education teachers to
promote the transdisciplinary scientific synthesis as a key element for innovative
education

* to proceed with the organization of multiplier events, such as (i) hands-on events in
Jerusalem and Alexandria, (ii) special conference sessions in Athens

* to promote students to a professional and entrepreneurship mentality, by advancing
education in collaboration with enterprises concerning technical works and digital
applications, and thus enhance learning outcomes to ensure professional qualifications



EDICULA PROJECT STRUCTURE

EDICULA project Management and Implementation

03.2023

Transnational Project Meetings
Kick-off Meeting Review Meeting 1 Review Meeting 2 Final Project Meeting
21.10.2020 12.2021 03.2022 02.2023
| | |
O1: EDICULA 02: EDICULA O3: EDICULA O4: EDICULA O5: EDICULA
EDUCATIONAL CURRICULA HANDS-ON DIGITAL SYNTHESIS
TOOLKIT REFORMATION FRAMEWORK GAMES
E1: The Holy E2: The Alexandria E3: EDICULA E3: EDICULA
L MULTIPLIER Sepulchre Hands-on Immersive Experience Innovation Session Educational Session
EVENTS Experience TMM_CH Conf. TMM _CH Conf.
03.2022 06.2022 & 12.2022 12.2021 12.2021
EDICULA
—| Teachers’ Course
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Postgraduate curricula reformation

The UNIROMA1 postgraduate curricula reformation has been proceeded with the design and organization of 2 new
compulsory core courses [“Applied geosciences and bioconservation laboratory” - “Plant biology and conservation
for cultural heritage”] and 1 new optional course [“Climate risk assessment of cultural heritage”] within Post
Graduate Program in “Science and Technology for the Conservation of Cultural Heritage”. 2021-2022

implementation has been evaluated to be taken under consideration within 2022-2023 implementation.

The NTUA postgraduate curricula reformation has been proceeded with the design and reformation of 3 optional
courses [The rehabilitation of the Holy Aedicule of the Holy Sepulchre in Jerusalem - Interdisciplinary
documentation and guidelines for the exploiting and revealing of cultural assets augmenting their resilience]
within Post Graduate Program in “Protection of Monuments” — Direction “Materials and Conservation Interventions”.
The reformation of the 15t course took place in fall 2021-2022 and the implementation of the reformation of the 2™

and 3" courses took place in spring 2023.

The BEZ Master postgraduate curricula reformation has been proceeded with the design of co-teaching and studio
activities forwarding hands-on approaches [new track in Conservation and Heritage — Jerusalem lab 2022 Growing
Jerusalem] within Post Graduate Program in “Urban Design”



Upscaling EDICULA curricula reformation with the perspective of a future joint Master Degree

The curricula reformation can act as the first step towards a post-EDICULA future creation of a Joint Master Degree
that will contribute in European level to provide new skills to the professionals requested in the field of the
conservation of Cultural Heritage, in accordance with the European Skills Agenda.

UNIROMAL1 has developed a “Tuning matrix” that is still being completed by all EDICULA academic partners, in order
to identify the needs and objectives of such a Joint Master Degree and serve as a basis for its design, as a post-
EDICULA proposal. The tuning matrix will serve as the guide to design the joint syllabus of the proposed Joint Master
degree.

The EDICULA reformed courses will be part of the future joint curricula. Contents developed in the EDICULA hands-on
and the EDICULA immersive experience will also be included.



PhD thesis assignment and elaboration

The UNIROMA1 Department of Earth Sciences has assigned a PhD thesis to Adi Sela Wiener, which is already under
elaboration, with the title “Redefining urban heritage materiality: a conceptual study of Jerusalem” under the co-
supervision of Prof. Gabriele Favero (Department of Environmental Biology, Sapienza University of Rome) and Dr.
Laura Medeghini (Department of Earth Sciences, Sapienza University of Rome).

NTUA has opened a new PhD position within EDICULA concept at the NTUA School of Rural, Surveying and
Geoinformatics Engineering within the subject “Decision making in the analysis of technologies of image analysis /
computer vision in the structural condition of materials of cultural heritage monuments”. In parallel, a PhD thesis
within the scientific topics of EDICULA, with the title “Standard information system for the management, processing
and analysis of large multidimensional data for the diagnosis of historical monuments” is under elaboration at the
NTUA Section of Materials Science and Engineering under the supervision of Emer. Prof. A. Moropoulou.

BEZ has been inquiring for a practice-based PhD assignment in cooperation and co-supervision with the Hebrew
University, which will be helpful in order to achieve the assignment, since the Israel academic framework for PhD
elaboration is different than the European.



D3.1 | Survey of Hands-on methodologies

12. Is the course supported by external providers (such as: other faculties and departments,
ing i and i n with other institutions/ industry partners, etc.)?

11 responses

®vor
N

Fig.3.6 | External providers

3.3 | ASSESSMENT AND EVALUATION
Two open questions dealing with evaluation of the state of the art of hands-on methodologies in the

field of Cultural Heritage were pi with an space to add open remarks. These final
q were d by closed to three-q (73%) of the ¢ b Their insights provide
3 thorough and important input for the summary and conclusions of Task 3.1 presented in the
following chapter. Below are the with the full resp Significant components are
highlighted.

1. Please describe your opinion regarding the tive ali b the | ing
outcomes, course's objectives, or pedagogic tools (with special attention to the hands-on
fi ) and the p :

a) How do the pedagogic methods applied in the course contribute to the achievement of the
declared learning outcomes?

Very important for the two first of the program to achieve disciplinary and Itural
collaborative methodologies.

» The timing of the course; interdisciplinary and intercultural
collaborative methodologies.
under the reflected light pe will allow the student to be able to recognize the main

opaque minerals in reflected light and their alteration products.
» Strengthening of problems identification and analysis.

The intensive workshop is resulting in good design projects. the mixed groups (Israelis and foreign
students) help. Tours of relevant sites add good reference points.
» The intensity of the course;

> Supporting pedagogical methodologies in the sites;
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General information

General remarks.

- In the questions to Tollow please INdicata only one course

- For any additional course in the same program, or for any additional program piease open a new form.
= Filling e form may takea approximately up 10 an hour and a hall

- Information gathered in the form will be used for the EDICULA project.

Please indicate the name of the contact person from the EDICULA project and
the name of the institution: *

Your answer

Contributor:
Please indicate the following details that are rolated to the contributor (the person filling the form)

Name of contributor: *

Your answer

Email address: *

Your answer

Name cf the academic institution and the faculty: *

Your answer

Back Noxt Cleoar form
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E1: The Holy
Sepulchre Hands-on
Experience
03.2022 )

INNOVATIVE PROSPECTION OF THE NON-VISIBLE LAYLRS OF
THE AEDICULE AS A MAJOR TOOL FOR ITS REHABILITATION




4 )
MULTIPLIER

EVENTS 3D scanning in Alexandria , : _ — 3D scanning in Alexandria

\ J * Shallalat Park — Excavation of the HRIAC

Director and Coordinator Dr K. Papakosta
E2: The Alexandria
Immersive Experience

_ 06.2022 & 12.2022 Y,

Museum of the Greek Orthodox Patriarchate
of Alexandria and All Africa

Data acquired after invitation and with the kind permission of the Patriarch of Alexandria and All Africa

Laboratory of Photogrammetr, Laboratory of Photogrammets;
Data acquired with the kind permission of Dr K. Papakosta @NTUA —— - THE EDICULA IMMERSIVE EVENT 19 December 2022 R -

ate of Alexandria and all Africa

v Low Temperature distribution
width (1°C)

Area A: higher T, due to spot light
stimulation, special geometry
(apse), patches of newer
restoration plasters & salt
efflorescence

Higher T of Area B indicates the
presence of a defect area, non
observable visually

The lower T of Spot 1 can be
attributed to a geometrical
thermal bridge (niche).
However, the thermal bridge is
deviating from the vertical, due
to salt efflorescence

z o = = X masonry below the arch: The higher T of Spot 2 is

v’ Integration of thermal variations into the 3D point cloud g ¥ The masonry’s part designated by the red attributed to geometrical effects

v' Geo-location of the thermal variations of the Royal Road (R1) color can reach temperatures below the (shallow cavity), and to salt
v’ Classification of building materials texture v dew point efflorescence

v Improved assessment of preservation state In this case, condensation occurs and

The higher T of Spot 3 is
v liquid water is withheld inside the masonry

attributed to salt efflorescence
and surface exfoliation
After invitation and with the permission of the Greek Orthodox Patriarchate of Alexandria and all Africa

el )
with the permission of chief archaeologist K. Papakosta The exact area of the thermogram

A. Georgopoulos, S. Tapinaki, E.T. Delegou, A. Moropoulou
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E3: EDICULA
Innovation Session
TMM_CH Conf.
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O5: EDICULA
SYNTHESIS

Ek6nAwon EDICULA Synthesis
[MponyHEVN TEXVOYVWOola, SLETILOTNUOVIKOTNTA KoL
ETIOYVEALLATIKO TIPOPIA TTOU OITOKPLVOVTOL OTLG
NMPOKANOELC AeLPOPLKAC SLATPNONC TNC TTOALTLOTLKNC
KANPOVOULAC



NATIONAL TECHNICAL UNIVERSITY OF ATHENS

A nterdiscipli ry Team for the Protecti of Monumen

Emblematic application of

1] Interd;s;linanty & inndVative appr8ach
2] Dyna ital documentation as a core space of integrati ‘
| [ ng 9"10\

The rehabllltatlon oftheﬂdgly Aedlcule
of the Hol; Sept

v ( (’
NATIONAL TECHNICAL UNIVERSITY OF ATHENS
Chief Scientific'Supervisor ‘

Emer. Prof. Antonia Moropoulou

NTUA Interdisciplinary Team
Prof. E. Korres, Prof. A. Georgopoulos, Prof. A. Moropoulou, ﬁmf C. Spyrakos,
Assist. Prof. Ch. Mouzakis, Deputy Construction Site Manager



This interdisciplinary project, within a holistic approach, merges capabilities and know-
how from the scientific fields of architecture, civil engineering, surveying engineering,
materials science and engineering, information technology, archaeometry and
archaeology.

Throughout the project, innovative and high-measuring technologies were applied -
with emphasis on non-destructive techniques - to fully document the Holy Aedicule,
assess its state of preservation, identify the causes of the observed damages, and
monitor all rehabilitation interventions




The three-dimensional reconstruction of the monument provides an integrated core
space, enables and optimizes:

v Accurate and detailed (3D) design of rehabilitation interventions
v Estimation of required quantities of restoration materials

v" Dynamic environment for the optimization and redesign processes throughout all
stages of the rehabilitation project

v' Assessment of the rehabilitation, with reference to the main goals

Merging of all necessary information through the 3D data is achieved, by a

fragmented approach

This provides the basis for TRANSDISCIPLINARITY




Aim and interdisciplinary methodology of Research
D OCUMEWNTATI ON
Geometric, Structural, Documentation and

Architectural characterization of
documentation building materials

Integrated documentation
of the problem

Prospection of building i - Assessment of current
phases and decay fiti : state against static and
diagnosis and pathology : T ok seismic loads

GEOMETRIC DOCUMENTATION MATERIALS DOCUMENTATION
Principles, ethics, requirements and Continual update of the three religious communities of the % ; :

instructions for conservation Haly Church of the Resurrection in Jerusalem and
reinforcement and rehabilitation organization of scientific and institutional debate for
materials and interventions decision making regarding the most appropriate solution.

How architectural,
historical and materials
characterization
geometrical
documentation and .
structural assessment act [
as knowledge based At
digital infrastructure to ARCHITECTURAL DOCUMENTATION
support the design of the
rehabilitation

NATIONAL TECHNICAL UNIVERSITY OF ATHENS

L




Optimization of planning of all stages of the rehabilitation works

while addressing case-specific limitations

ITERATIVE

PROCESS
OF THE MAIN
STAGES OF
REHABILITATION

X0 | = -

works

=

Tl I3 Digital
= Infrastructure

of rehabilitation
assessment




INNOVATIVE METHODOLOGY TO REVEAL AND INTERPRET FINDINGS
TO PRESERVE AND HIGHLIGHT THE VALUES OF THE MONUMENT

HISTORIC REPRESENTATION OF THE HOLY AEDICULE EVOLUTION BY DIGITAL CORRELATIONS:
LATE 16" & EARLY 19t CENT. AEDICULE

Late 16" cent.
Aedicule

£ { = o PLANE OF MIDDLE STRUCTURAL
i RY =TI . CRACK AT MYRRHBEARERS WALL
th PAINTING
Early 19*" cent. Lampropoulos, K.C., Korres, M., :

PLANE OF UPPER STRUCTURAL

ETAL TIE EMBEDDED AT THE BASE
. “ ferminli
Aedicule Moropoulou, A. “Atransdisciplinary cnn ATA:VZ.T.:’?I‘::IT; @ / 0 OF THE 19th c. CHAPEL DOME

approach to reveal the structural

evolution of the Holy Aedicule in the PLANE OF LOWER STRUCTURAL @ 7 — G
Church of the Holy Sepulchre”, in CRACK AT MYRRHBEARERS Y LANE AS 16*" c. CHAPEL ROOFTOP
Nondestructive Evaluation and WALL PAINTING | 3 . i

Monitoring Technologies, 6% c. CHAPEL OF THE ANGEL
Documen.tatlon, Diagnosis a.nd REMNANTS OF ORIGINAL

Preservation of Cultural Heritage, AEDICULE (HOLY ROCK)

Eds. A. Osman and A. Moropoulou.

Springer, SPM (2019) 107-120.[DOI:

- ¥ G POSSIBLE EXTENT OF THE RETAINED
I PARTS OF THE 16th c. AEDICULE

https://doi.org/10.1007/978-3-030- : | +3 |

25763-7 8 i : %

OUTLINE OF THE INTERIOR OF THE

D e . N



https://doi.org/10.1007/978-3-030-25763-7_8
https://doi.org/10.1007/978-3-030-25763-7_8

ACHIEVING THE PROJECT’S GOALS:
2. REVEALING AND PRESERVING VALUES

NTUA GEOMETRIC SURVEY

NTUA GPR SURVEY

. CORBO DOCUMENTATION

ARCHAEOLOGICAL SEMANTICS OF THE UNDERGROUND AREA

OF THE CHURCH OF THE HOLY SEPULCHRE

The Holy Aedicule is located at the center and above
a cluster of underground cisterns, and natural and
manmade underground voids and spaces

NTUA Laboratory of Photogrammetry

Geometric
documentation
(vertical
section) of

cistern C1 AEDICULE =)

Geometric documentation of Corbo’s Excavation

Section B’B looking east Orthophoto Horizontal Section at-1m Section A’A looking east o

A
CORBOS EXCAVATION

Section BB’ looking west Section AA” looking west



Effective implementation methodology

INNOVATIVE MULTILAYERED DATA MANAGEMENT

* Funding Crowdsourcing
* Project implementation

m:kl::':::an by the Technical Bureau
the study under the responsibility

of the three religious
authorities

ORGANISATION
MANAGEMENT OF
CONSTRUCTION
SITE

&

High supervision with
continual documentation,
diagnosis, pilot applications
and update of the study by the
NTUA interdisciplinary
Research Group

U

In-situ Interdisciplinary
Documentation and
Monitoring Laboratory —
Training of the Technical Staff

The continued operation of pilgrimage of
) ’ the Holy Sepulchre is ensured

The Integrated Information System Platform:

v’ establishes and develops transdisciplinarity among:

« relevant scientific and engineering fields

« digital and non-digital layers of information

* non-destructive and analytical information creation technologies
v utilizes the information created through the rehabilitation

project:

* sets interelationships

* creates a digital infrastructure where information can be assigned

spatially for further correlation with others

offers modular functionalities
is extendable
is applicable to other cases

SN NN

is transferable

This integration establishes transdisciplinarity

Content-Based Management through
Semantic Data Integration

Multilayer Management of Information
Big Data Integration

* Non destructive Testing
* Analytical Techniques
* Spatial

* Historic

* Time, etc.

Multilayer Data Fusion

Platform as the cornerstone for data management, knowledge acquisition & information sharing

o

anmented Usablllty
INNOVATION
Coment
User ;
Requirements
Historic
Informed and Multicultural Fragr
L Engaged Society Dialogue and [ proNtectaal
. Inter-scientific P 3
- ~ 2 Structural Analysis E
Integrated reliance HOLISTIC \ .
Governance Building Materials g
\ - DIGITAL DRIVEN e
- ~ Condition Assessment g
Finance APPROACH I Gomatis 3
Transparency : z : §
\, - Socio-economic Semantic Oriented Transdisciplinary External Risks &
s 3 Development Modeling Knowledge . e
3 Conservation

PPP, Social Economy
| / Interventions
Land Use and
' Urban Planning

SCIENTIFICSUPPORT




From multi - disciplinarity From research &
to frans - disciplinarity work to fraining

Transfer of Know-How
-> contributes to the future
trends of Cultural Heritage

preservation at large

Holistic approach
for the sustainable
preservation of CH

- Ssocial Accessibility / T

/" Diffusionof ,.
/ " Holy Sepulchre B |




To TEE Kol 0 TEXVIKOC KOOHOC £XOUV CUUBAAAEL OTOV EKOUYXPOVLGUO TOU OECULKOU
TIAQLLOLOU TWV HEAETWV KOl EPYWV VEVLKOTEPA KOl ELOLKOTEPA OTNV TPooTACLa
MVNUELWV o€ ouvepyaoia HE To Ytoupyeio MoAttiopou:

e Ytnv teAKNn Stapopdwon tou N. 3028/2002 (DEK A-153/28-6-2002) «la tnv
npootaocia Twv ApxalotnNTwy Kalt v yevel Tng MoAttiotikng KAnpovopac» os
ouvepyaoia pe tov Y. MoArtiopou K. Evayyelo Bevileho

e 2tnv oulntnon Kol amo Kowvou cupdwvia yia Tic mpodlaypadeC LEAETWV
(apyLtEKTOVIKWY, OOLOCTATIKWY KOl SLOYVWOTIKWY LEAETWYV, LEAETWV
ouvtnpnong, mpootaociac, avaotnAwaong, avadelenc, dlaxeiplong Ko
OAOKANPWMEVNC XPAONC TWV LVNUELWV) KAl EPAPUOYI) CUCTNUATWY TTOLOTIKOU
e\EYYOUL OTA £pyO cuvVTHPNONC Kol avaotnAwonc, Tov Maptio tou 2007

(Emwtotnuovikec Huepibecg tou TEE yia tnv lMpootaocia tn¢ MNoAttiotikn¢
KAnpovoputiac)



Moapolo rou SLadoyKA oo TOTE KATAOETAUE 0 OAEC TIC KUBEPVATELC TLC TIPOTACELG QUTEG, dev
BeopobetriBnKav akoua.

Movo to 2019 n Yrt. MoAwttlopov M. Zopumnd BecpoBEtnoe oplopeved podlaypadeg, xwpic wotooo va AdBeL
urt’ oYLV TNC TG MPOTACELG Tou TEE.

2Auepa culntape oto TEE tn O€omion tNC SLEMIOTNMOVIKAG CUVEPYACLOC OTLC LEAETEC KL TOL EPYQL TNG
TPOOTAOLOC TNC TIOALTLOTLKNC KANPOVOLLLAC, SLaTNpwVTOC TIC TTpodLlaypodEC TwV EMLUEPOUC LEAETWV
Beomnifovtac auTEC ou Aslmouv we Avw.

Yriapxet, BeBailwe, To Beopko mAalolo cuykpotnong Opadac Epyaciac oto M.A. 99/2018 (ApBpo 1, map. 6)
«H UeAETN KoL n EKTEAEDN EpYwV EMUTEOOU SUTAWUATOUXOU UNXAVIKOU duvatal, avaloya UE TIC AVAYKEC TOU
EPYouU, va UAomoLeital amo SLEMLOTNUOVIK opdda, UTTO TOV CUVTOVIOUO SUTAwuatouxou unxavikou. H
KEVTPLKN EVTUVN aVAQOPLKD LUE TNV OPYAVWOT], ETTLUEPLOUO KadnKovTwyV, dLoiKNon KAl CUVTOVIOUO Epyaciac
OLETILOTNUOVIKNC OUAOOC ELOIKOTNTWV SUTAWUATOUXWV UNXOVIKWV Kol dAAwv, avadouBavetal oo tov
ouvtovIoTh SUTAWUATOUXO UNXAVIKO» KOl oL tpodiaypadEC yLa TOV GUVTOVLOTH TNEG SLEMLOTNOVLIKAG
opadag kabopilovtal amno to apbpo 2



H npoonaBela autry ouvdeetal pe tnv Avamntuén Ikavotntwyv (Capacity Building) oe supwnaiko emninedo.

H Eupwrn €XeL TPOETOLUAOEL PLECA ATIO TO MPOypoppa 4CH, 6Tou PETEXW OTNV CUVTOVLOTLKH opdda Tou
Advisory Board, to Competence Centre w¢ KEvtpo IkavotnTtwy Kot ApACEWV TTOU OITOCKOTIEL VO EVIOXUOEL
Kol €OVIKEC SLadLKTUWOELC oL omoiec Ba odnyroouv oe avtioTtoa €BVIKA KEVTIPO OV XPELOOTEL.

Y UVETIWC, UTTOPOUKE VA SNULOUPYHOOUUE AUECO EVOL EOVIKO SLKTUO TOU TEXVIKOU KOOLLOU OE ouvepyaoia e
10 Yroupyeio MoAttiopoU, TPoKELPEVOU VO SWOOUE TIEPLEXOUEVO OTN YEVIKA KOTeLOBUVON CrpEPA TTOU
elval n Pndrakn mMoALTLoTikl KAnPOVOULA.

MNoapoAo ou 1o 4CH Sivel Ttnv Epdacn autr Kol CUMMANPWHATIKA SLarmloTtwVel TG EANEIPELS OTLC
SLOYVWOTIKEC LEAETEC KOl ELonyEeitat TNV cupmepiAnPn Twv HEAETWV (XOPAKTNPLOUOC UALKWYV, SLAYVWOTLKA
LEAETNG, KATT) KOl TNV ELOAYWYI ETILTOTIOU UEAETWYV U KATAOTPETITLKOU AEYXOU, OeV TA OLACUVOEEL PIE TLC
TPEXOUOEC LEAETEC TTOU AItOTEAOUV arapaitntn nmpolmoBeon yla tnv adslodoTnon tou £pyou
(aPXLTEKTOVLKEC, SOUOOTATLKEC, ToTtoypadlkec, H/M peAtec, mepPaANOVTIKEG).



H mapépfoon pou oto Competence Centre kata tnv StapkeLla TnG cuvavinong «4CH
General Assembly - Advisory Board Session» oto Bilbao, otic 27 louviov 2023, sixe tov
(Olo Yo paKTAPO LE AUTO TIOU TIPOTEIVW OAOKANPpWVOVTOC TO TIpoypappa Erasmus+
EDICULA, 6nAadn va dtepeuvvniooupe ko va tpoteivouue tnv decuodetnon tng
OLEMLOTNUOVIKNG CUVEPYQAOING OTIC UEAETEC KAl TA EPYQA TNE MPOOTACING TNG
TTOALTLOTIKAC KANPOVOouLAG

Grant Agreement No:

A.C H 101004468

The role of the Advisory Board towards
the AB Competence Centre Statute

Antonia Moropoulou
Prof. Emer. - National Technical University of Athens
Member of the Executive Committee - Technical Chamber of Greece

4CH General Assembly - Advisory Board Session
Bilbao, June 27, 2023




To €pyo amokataotaonc tou lepo KouBoukAiou tou Mavayiov
Tadovu ota lepoocoAvpa kot n amokataotacn tTou KabBoAitkou tng
lepac Movnc BapvakoBag, amoteAoVv vrtodeiyuara ocuvIeonc Twv
OLOPOPETIKWYV ELOLKOTHTWV OTA TPLOOLAOTATA LUOVTEA
TEKUNPIWONC UVNUEIWV KOL LOTOPLKWYV KTNPIWV.

O kivbuvoc €ykeLtol oTo va pn npaypotomnolovvtol 3D amelkovioelg
e dwToypappETpLkeEC peBodouc uPnAnc akpiBeloc mov Ba
emtpePouv TNV avaptnon Kat cuvBeon (merge) Twv 6eboeEVWVY UE
TNV oKPLPEL TTOU ATTALTOUV O APXLTEKTOVLKOC Kol SOUOOTATLKOC
OXEOLAOMOC, AVOLOXEOLAOMOC KOl LEAETEC.



MNapadeyua: To Epyo anokaraotaong tou lepou KovuBoukAiou tou Mavayiou Tawou

H dwToypaUUETPLKA OITELKOVLON TOU £pYOU enETpeE

VO TIOPOUCLACOUUE BACEL TWV ATIOTEAECUATWY TOU MUN-
kataoTpemntikoy eAeyxou tnv 3D popdoAoyia Tou lepou @ et KAINOTOMO3 AIATNQSH TQN MH-OPATQN STPQMATQN TOY IEPOY
BPA{OU KAl TOU EGWTEPLKOU XWPOU TwV GOTVWHATWY ot it KOYBOYKAIOY Q3 MEIZQN EPFAAEIO A THN ANOKATASTAZH TOY
TTOU T[Epl.)\al.leVEl TLC lCTOleéC tOlXOnOliEQ 6la¢épwv - Mn-Kataotpentikr npoBoAn th¢ eowtepikr dour¢ tou lepol KouBoukAiou
, , , tou Mavayiouv Tapou ue t xprion tou Mewpavrap

MEPLOSWV KAl TIC PACELC TWV KOVIALATWV.

MpoBoAn tn¢ ecwtepiknc Soun¢ tou Iepou KouBoukAiou tou lMavayiou Tagou :
lepdc Bpayoc, Staupoopikn Owoboutkn @aon, @aon tou Kouvnvou
Tekunpiwaon Twv olKOSOULIKWY PACEWV

AUTO pag enETpePE va TPOYPALHUOTICOULLE TO £pYO HE |
HEYAAN akpifela \ ¢

fONS—
— \Q IVEXETIZH ME
—_— TONOTPA®IKH
S TOMH

LIRS ANE R

E L maveoooPKHOATH —— f‘
QAIH ¥

H tplodiaoctarn avanapactocn tou 21810 iller m ‘ : == .
Hvnueiou eneTpee TNV EKTIUNON TNG \\\“\ _ i F' — e P
ToocoTNTHG TWV UALKWV \\ s = | L s |
QTTOKATAOTACN G KOl GUVTHPNONG ‘




MNapadeyua: To Epyo anokaraotaong tou lepou KovuBoukAiou tou Mavayiou Tawou

Moac emetpe e enmiong Katd tnv SLAPKELA TOU
£PYOU, QTTOTUTIWVOVTOG LE PWTOYPALUETPLKNA
akpifela OAec TIC emdAVELOC TWV PACEWV TNG
QTIOKATAOTAONG, VO TPOTIOTIOLI)COU LLE TO QLPXLKO
YEVLKO UTTOAOYLOTLKO OVTEAO TIETIEPOLOUEVWV
otowxeiwv (FEM) yiwa va amotipiooupe
TIPWTOTIOPLALKA KOLL LE KPLBELA TNV ATTOKATAOTACH
NG SOULKAG OLKEPALOTNTOC TOU VN ELOU

r

ZxoAn MoAtikwv Mnxavikwv EMI

H AMOKPIZH TOY
ANOKATEZTHMENOY
KOYBOYKAIOY
ENIBEBAIQNETAI

To AMOKATECTNUEVO
KouBoukAio tAnpoli ta
Kpltnpla
EMITEAECTIKOTNTAG OE
OXEON UE TNV EUPAVION
BAaBwv, oe osloutkn

(popTtion

Ka®. K. Zrupakog, Ap. X. Maviatakng

,_\’\
Y
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.
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Initial state

Seismic activity
affecting Jerusalem
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MNapadeyua: To Epyo anokaraotaong tou lepou KovuBoukAiou tou Mavayiou Tawou

TauTtoxpova, N avVATAoN TWV MECCWV UETA
aro napakoAoVOnon akpLPeiac pe yeviko
YEWOALTIKO OTABUO KoL N ETLOTPODN TOU
Hvnueiou xwpic amokAlon otnv
KaTakopudo, poc emETpePE va
QTIOLLOLKPUVOU UE TOV oldnpouv KAwPO mou
APE TLG TTAPOHOPDPWOELG

Produced diagrams by the monitoring system

)

EKMHAENIZMOZ TQN NMAPAMOP®QZEQN - SHMANTIKH MEIQZH TQN
AT1IOKAIZEQN AlNO THN KATAKOPY®O

vea NN | 0 0
Me SdtaopaAiougvn tn SOUOOTATIKN AKELALOTNTA TOU |.
j | KouBoukAiou, o MetaAAikos KAwBog, mou sykataotadnke

1947 - Janua ry2016|
S

'.H]‘H_

YRR

""" B e and tou¢ Bpetavouc to 1947 (Freeman) pe okomd tnv dpon
1947 - August 2016 | 7 ’ ’

I TWV AP AUOPPWOEWVY KAL T SLAoPAALON THC HOPAAELNG

[ TOU, QPOLPEINKE

1947 - October 2016 |
=JPIRITIAT

&3 ‘ss‘ Né fs N3 gtgt

1947 - February 2017 |

o A ” [
S5 NSS4 N4 S3 N3 OS2 N2 ST N1

Xpovikn e§€ALEN Twv anmokAioewv TwWV MECOWV amo tThv
KQJETOTNTA - EKUNOEVIOUOS TWV ITOPAUOPPUWOEWV

KaB. A. Tewpyomoulog, Av. Kab. E. Aaumpou,
Av. Ka®. I'. Navtalng
SxoAn Aypovouwv Toroypapwv Mnxavikwv EMI



MNapadeyua: To Epyo anokaraotaong tou lepou KovuBoukAiou tou Mavayiou Tawou

Eav ouykpivoupe To pWTOYPALUETPLKO LoVTEAO Tou EMI e to TpLtodLaotato HoVTEAD ToU
National Geographic Ba Slamiotwooupe OtTL To TeEAeutaio eivat kAo yia AR kat VR
ePOPUOYEG N YLOL VO ELOAYAYEL TOV KOOUO OTO UVNHELD, aAAAd OXL yLa TNV akpifeLa ou
aralteital yia tov oxedlaopo, avaoxedlaopo evog cuUvOeTou £pyou

Tplobdlaotato povtélo tou |.
KouBoukAiou tou National Geographic

Tplobdlaotarto povtelo tou |.
KouBoukAlou HETA TNV QMOKATACTOON
tou (EONIKO METZOBIO NOAYTEXNEIO)




MNapadeyua: To Epyo anokaraotaong tou lepou KovuBoukAiou tou Mavayiou Tawou

2xééio ano tn Tplodiactarn Mewuetpikn Tekunpiwon

R
Elvat avaykaia n e€eldlkevupevn epyacia tonmoypadwv |
LNXOVIKWYV, HE aflomoinon opydvwy uPnAAC LETPNTKAC S g

Texvoloylag, Kabwc To PWTOYPALUETPLKO LOVTEAO TOU
EMIM mapexel tnv akpifeta (1cm) mou amoteital ylo tov

oxebLaopo, avaoxedlaopo evog cUVBETOU Epyoy O€ = o
ouyKpLon Ue TtV akpifeta (>10cm) mou mapExouv ta TEEE e R
p.OVTé}\OL Ttov Ipo KUTITOUV o O OLp(bGE LG yLa TUT[LKéq AR H WH®IAKH TEKMHPIQZH SE YNAYAZMO ME TA ATTIOTEAEEMATA TQN
. MEIPAMATQN EOAKEYHE KAl THN ANAAYEH MEMEPASMENQN STOIXEIQN
& VR epappoyeg. EMITPENEI TO SXEAIASMO ATKYPQSHS TQN OPOOMAPMAPQIEQN
T P e :_ Pl | 3 L i (L ;_:: " E ks 5

OELOUIKWY
@poptiwv yla 1o
oxeblaouo twv

AYKUPWOEWY TWV
opdopapuapwos
wv péow
avaAvong FEM

Tpiobtaotatn
Tekpunpiwon twv
Aidwv

H apyttektovikn
KQll YEWUETPIKT
Tekpunpiwon
ETUTPENEL TOV
oXedlaouo Twv
Jéoswv Twv
ayKupiwv Kat
BAntpwv



MNapadeyua: To Epyo anokaraotaong tou lepou KovuBoukAiou tou Mavayiou Tawou

Opoilwg, KATA TNV EMLTOTIOU OMOTLUNON TWV i ,
VALKWV Kal EMEUBACEWY amokatdotaong | PR
TIOU TIPOLYLLOLTOTIOLONKOV O€ TIPAYULOTIKO : $E_ 7 &‘

XPOvo n avaptnon twv dedopevwv tov pun- |- Lo e v I I = =

KATAOTP ETITIKOU) E}\éVXOU ota 3D : 3 : | ANAAYEH BEOMENQN ENEMATOSHE @< | @ svoxensmxopian acsomenon & scsomenon encarasn )
OWTOYPALLUETPLKA LOVTEAQ ETIETPETIE O EOMENN i AT ENENOY
QUTOTLLNON KOl CUMTTANPWOELS — SLOPOWOELC o : ’

LE aKpiBEeLa Kol O TIPAYHLATLKO XPOVO

e gt s peed )

E§EAEN TG SLadikaciag evioxuong/opoyevomnoinong, HEow
GUV-aVAAUGHG XWPLKWY Sedopévwv Katl Sedopévwv MKE,
ot éva epyaleio a§loAdynongtng SOMNAG TG KATAOKEUNG

ABpoIoTIXGG OYXOG % vou Evépatos - 17Zévn
54_01
N
Adypappa Evepdrwong 275
3 7 N3_01
Zdng o€ ouykpion pe Ty 17 N
m

Mn Kumo'rpsnnxsc Tsxvu(sc
unootnpidouv t AYn ano@dacswv
OL TEPLOXEG TWV PATVWUATWV TTOU
Bpliokovrat uPnAdtepa, eupavioav
peyaAutepn “anoppopnon” evéuarog
(~40%), yeyovog mou oUuppwVEl UE Ta
anoteAéopata g Oepuoypapiag
Yrepudpou nou éAaBav xwpa auéows
UETA TNV EVEUATWON TWV KATW {WVWV,
ta onoia unédei§av v napouvoia

| KEVWV O QUTES TIG MEPLOXES Kat TNV
QVAYKN EVEUATWONG TOUS

Butxd Bdvwpa et my Eveuduwon, 14/11/2016




Mot autou¢ touc Aoyouc to EDICULA nipotelve tn Snuloupylo ELOLKAC
B€onc AEN oto EMMN pe titAo "Emtotnuovikn urtootnpién otn Anyn
QTTOPACEWV YL TNV OLENIOTNUOVIKN TEKUNPIWON KAl
napaKkoAoudnon HVNUEIwWV HECW TOU XAPAKTNPLOUOU TWV SOULKWYV
UALKwV, tTn¢ dtayvwonc tn¢ dopac Kot tTn¢ amotiunong twy
EMEUBAOCEWY oUVTNPNONG KL AIMOKATHOTAONC" yLa TNV
SlemioTnUOVIKN ocuvBeon Twv S€00UEVWY OTA GWTOYPOLUUETPLKA
LLOVTEAQL




H rmAotikn epapuoyn otnv EAAada oto £pyo amokataotaonc touv KaBoAwkou tng lepac Movig BapvakoBog
aro tn Slemotnpovikn opdda tov EMIM (Atemiotnuovikn dtayvwaoTtikn EPEUVA KL TTIPOTAOELC YLX TV
anokataotaon tou KadoAikou kot twv keAtwv tn¢ Movrc¢ BapvakoBac otn Qwkida — Kwd. EAKE EMTI
91002200) Kkat n arotipnon VALKWYV Kat elepBacswyv anokataotaonc otn dtapketa tou €pyou (YYnAn

ENMLOTNUOVIKN EMLOTAOIO TOU EPYOU artokataotaon ¢ tou kadoAikou tnc tepac Movnc BapvakoBacg
dtertiotnuovika Kwd. EAKE EMIM 91009500) enetpede va cuvdEOOUV OL AMALTOUEVEG APXLTEKTOVLKEG,
Sopootatikeg, Tomoypadikéc H/M HeAETEC Kat N SLyVWOTIK HEAETN, HEAETN UALKWV, MEAETN UN-
KOLTOLOTPETTLKOU EAEYXOUL HE OKPiBELO OTO pvNnHEio

YynAn enotacia: Opot. KaB. A. MopornoUAov

Kuptloc Epeuvntnc: Av. KaB. X. Moulakng

EriBAEMOvTEC Ap)Ltéktoves Mny.: . Avéplwtakng, |. Bourtipn
3D povtéda: T. Kovipt{oyAov, E. TolApavtou

Yo tnv enonteia ¢ Edopou Apxatotitwv Owkidac Ap. A. WAATn, pe
TNV €ykplon twv peAetwv amo 1o K.A.Z., urto tnv mapoakoAouBnon tou
A/vty AvaotiAwon¢ Bulavtivwv kot MetoBulaviivwv Mvnueiwv tou
Yrioupyeiou MoAttiopov, Ap. ©. BAaxoUANG, os cuvepyaoia pe tnv A/von
Juvtipnong Apxaiwv kat Newtépwv Mvnpeiwv, Ap. M. Meptlavn




Interdisciplinary study and rehabilitation proposals

The stages include multispectral & interdisciplinary analysis:

4. Structural analysis

ASSESS VULNARABILITY AND EXAMINE
MEASURES FOR STRUCTURAL INTEGRITY

3. On site non-destructive testing

OBTAIN INFORMATION REGARDING
“UNSEEN"” FEATURES AND PATHOLOGY

VPR i T B

Karrvas il

)M

New findings during the project — Restoration of the roof

However, when the roof was opened during the project, a complex
building system was found

The slope of the roof is formed by
. stone gables, the gaps between
- which are bridged with wooden logs.
. The gaps are filled with stones and
mortar. Stone slabs, wooden logs,
a2V slats and tiles were placed on top.

o " e o
] ¥ - e
’
¥ o

Design-Research: 1. Vobiri

Detail of roof construction
system
Over the Pronaos, traces of
R the
g original
~ " ceramic
N - roof tiles
| were
- revealed

Design-Research: 1. Viobiri

New findings during the project — Restoration of the roof

During the study, a specific plan was proposed and accepted regarding the
restoration of the roof

The roof of the Temple
consists of a vaulting system
that is composed of domes,
semi-domes and groin
vaults, which rest on

I $ i
Desagn ¢ T. Kouimitzaghou

]
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columns and pillars. —F = &5 € &8 =ttt =
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New findings during the project — Restoration of the roof

n I - L
G‘aagganb ;

Without jacket
Max principal tensile stresses

With jacket

Structural analysis through numerical modelling was undertaken, taking mto
account the new findings
Different solutions were investigated in order to select the optimum measures
THE ROOF RESTORATION PLAN WAS MODIFIED and new
detailed designs were drawn regarding the reinforcement measures




New findings during the project — Removal of plasters Monitoring and control - Grouting

Already from the study, the characterization of the historical mortars During the grouting process, the volume of grout entering each tube was
indicated that the Pronaos (at least in certain areas) belonged to an documented, as well as the interconnection of tubes (grout injection
earlier building phase of the Church and has survived the 1826 explosion tubes and grout flow tubes)

~ During the works, when the plasters Sttt No interconnection with ~ Grout injection was successful in lower areas
were removed from the east interior, indicating absence _—analysis highlights areas with larger voids
masonry of the Pronaos, a byzantine of transparent cracks
masonry system (cloisonné style) ‘
was revealed

This masonry corresponds to the
west facade of the church before
the construction of the Pronaos
READJUSTMENT: it will be

Relafive Volume Injected (%)

Cumvlative Groul Volume Injected (L)

: conserved and remain visible and B T e e
, _» unplastered — 3= 3 B 1 ! Grout Tube Co’de
Reinforcement materials used for restoration Installation of supports and scaffoldings ”’“’J’m

The materials used for the restoration works were defined in the study, Readjustment and reinforcement of interior scaffoldings and
continually assessed throughout the project and, if needed, readjusted.
The aim is to achieve compatibility, performance and durability

Stainless Lime-
steel 304 B metakaolin
elements: . mortars and
for ! grouts
s%r'e:ti:‘ | Koufoyiannis
:ng | quarry stone
resilience

quality
byzantine
type_
ceramic
tiles




Masonry restoration — Grouting 3°/°9J2°22

Grouting was conducted, from lower areas to higher areas to
reinforce the structure (6.500 mJectlon grout tubes were mstalled)

LA \\\ww

‘i
N :

Reinforcement of arches 3°/°9J2°22

« 150 holes were drilled to enable the placement of metal round
rods

« 75 metal round rods were placed in the arches to suspend the
supporting metal structures i

Resetting of arches 25/ 1212022

Reinforcement of columns

Columns are
being
reinforced
with stainless
steel
elements




2JUVETIWC, CNUEPO EEKIVALLE UE
nopepBaoelc kat tonoBetnoeLc va
OPLOOUE TLC :

e Atadkaoieg SLadIKTUWONC UE TO
Evpwrnaiko Kevipo Ikavotntwv

* Mpotaoelc dtadikaotikol AaLoiou
yLa tTn 6€oTion tne
OLETILOTNUOVLKNC OCUVEPYAOLAC OTLC
LLEAETEC KOl TAL EPYOL TNC
npootaocioc TN MOALTIOTIKAC
KANPOVOULOC



EDICULA

Educational Digital Innovative Cultural heritage related Learning Activities

Oewpw TOAU onuavtikn TN cupBoAn tou npoypappoatoc Erasmus+ EDICULA Educational Digital Innovative
Cultural heritage related Learning Activities mou og cuvépyela LLE TOUC EEVOUG €TailpoUC pog eTETpeP e pEoa armo

10 moodle va kataypAdPou e Tn OXETLKN TEXVOYVWOoia
http://edicula.eu
»

Home  Project ~  Consortiim = News and Media ~
="

EDICULA L,

5 a Strateg Higher E . Strategic
10 support the transder andior

or imph of inncwative pract local, regianal. national or European levels.
Institutions of Higher Education work with cthers [other sector fields, enterprises, soclal partners e1c) to help to improve higher education across Europe and to
del v

hver high qualty h b5 relevant to national and Eurcpean Labor market needs.

major challenge for Europe and the world is 1o promate cultural heritage protection as a bever for the enhancement of the society's identity and the integration of
culture a5 an enabler for sustainable development.

f science and

L taking
education, The of thi

of

In the fiekd of CH protection, this will be achieved theough the

the expe

e youth towards this new vision.
ULA s an innovative approsch that fuses the interdesciplinary collaboration among the sectors of appled scences in the protection of monuments with
husmanities desciplines using XR technologies. 1o develop an educational Tramework to advande scientfic transdisciplinary syrahests. The innovation of the EDICULA
that "

project is that it en this can be with the various universal educational tools and the
expe Holy Sepuichre base.

The B dress the folowing fequiraments of the INNvation. edication. MOGKAIZAtICn 3nd INLeMaLcAALation:

- Sadl aluse of Eurcpean cultural heritage. it b . econaimic growth and

the L

| cohesion. The project will raise awareness of
N, including actions 1o support skills development. soclal inchision. crigical thinki ing and youth

ulural approaches to the protection of monuments. as well as educational initiatives aimed at fastering

engagement. i altso ind
intercultursl dialogue.

- Innowatve practices in a digtal era, with focus on actions that promate advanced methods and tools for teaching. training and learning on different levels of
education. Cl ndl 15 and & broader b

[OY [TANATIOY TA®OY XTHN IEPOYZAAHM

e [ [T

o
PerpetielSI -\
2RL : Co-funded by the Laryna
Erasmus+ Programme IKY‘*
NATIONAL TECHNICAL SAPIENZA BEZALEL ACADEMY PERPETIELSI SRL ISRAEL ANTIQUITIES ~ HELLENIC RESEARCH INSTITUTE OF of the European Union
UNIVERSITY OF ATHENS  UNIVERSITA DI ROMA OF ARTS AND DESIGN AUTHORITY THE ALEXANDRIAN CIVILIZATION
[GREECE] [ITALY] [ISRAEL] [ROMANIA] [ISRAEL]

L economic growth and social cobesion.

[GREECE]

Project Code: 2020-1-EL01-KA203-079108


http://edicula.eu/
http://holysepulchreproject.ntua.gr/
http://holysepulchreproject.ntua.gr/
http://edicula.eu/

2tnv nmopeia Oa cag evnUEPWOOUE yla TNV LotooeAida tou npoypappatoc RESPECT “Mpoturto MAnpo@optko Suotnua
kot Medobodoyia yia tn OAtotikn Atayeipion, Avaduon kat Awcyvon twv Ynelakwv Asbouevwy tnc MoAttiotikng
KAnpovoutac ue urtodetyua epapuoync to Epyo Arokataotaonc tou lepou KouBoukAiou tou lMavayiou Tagou ota
lepoooAuua” omou o€ eninedo €psuvac Ba enetepyaoctoUUE e SLEMLOTNMOVLIKA OUVEPYEL OAa Tat HeSOUEVA TOU EPYOU
amnokataotaong tou |. KouBoukAiou tou Mavayiou Tadou

w Apxxy  MAnpo dpopleg  Gopelg MAétog  AnoteAéopata ©  Néa

https://www.respect-project.gr/

LT

OALOUKr’] av&Auon Kat
Slaxeiplon dedopevwy
TCOALTLOTLKAG KANPOVOMLAG

Atetadn xpriotn MeptB&Mov amelkovioewy °
®

Erup

Avtikeipevo

An Exemplary Information System and Methodology
for the Integrated Management, Analysis and
Dissemination of Digital Cultural Heritage Data

coming from the rehabilitation of the

Holy Aedicule of the Holy Sepulchre
(Project T2EDK-03741)

G EPAnEK2014-2020 =~ EX[A
' N i OPERATIONAL PROGRAMME
oeveLoPuE S vesTuenrs gCOMPETITIVENESS = mm 2014-2020

SPECIAL SECRETARAT rOR INNOVATION ey

ERDF & CF PROGRAMMES
European Union Partnership Agreement
. 2014 - 2020

TECHNOLOGY

Co-financed by Greece and the European Union


https://www.respect-project.gr/
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