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The EDICULA Project | MULTIPLIER 1 [E1]: 
The Historic City of Jerusalem, The Holy Sepulchre: A Hands-on Experience

PUBLIC EVENT, Hansen House, 04.04.2022



The project was initiated, became possible and is executed under the 
governance of His Beatitude, the Greek-Orthodox Patriarch of 

Jerusalem, TheophilosIII.

His Beatitude, the Greek-Orthodox Patriarch of Jerusalem, TheophilosIII 
invited Professor Antonia Moropoulou (March 2015) and signed a 

programmeagreement with the National Technical University of Athens 
in order to conduct a study regarding άaŀǘŜǊƛŀƭǎ ϧ /ƻƴǎŜǊǾŀǘƛƻƴΣ 

Reinforcement and Rehabilitation Interventions in the Holy Ediculeof the 
Holy Sepulchreέ with the consensus of all three Christian Communities

Historic initiative of the Greek-Orthodox Patriarch of 
Jerusalem to invite the NTUA 



NATIONAL TECHNICAL UNIVERSITY OF ATHENS
Interdisciplinary Research Group for the Monuments Protection

Scientific Coordinator: 
Prof. A. Moropoulou

Interdisciplinary Research Group NTUA: 
Prof. E. Korres, School of Architecture Engineering NTUA, Former Director of the Interdisciplinary Postgraduate 
ProgrammeάProtection of Monumentsέ
Prof. A. Georgopoulos, School ofRural and Surveying Engineering NTUA, Laboratory of Photogrammetry
Prof. A. Moropoulou, Director of Studies in the NTUA Interdisciplinary Postgraduate Programme Direction 
ζConservation Of Building MaterialsηΣ School of Chemical Engineering NTUA, 
Laboratory of Materials Science and Engineering
Prof. C. Spyrakos, School of Civil Engineering NTUA, Laboratory for Earthquake Engineering

Final Report Presentation,  
27 January 2016, Consulate General of Greece in Jerusalem

19February 2016, Greek-Orthodox Patriarchate of Jerusalem
8 March 2016, ZappeionHall, Athens

Materials & Conservation, Reinforcement and Rehabilitation 
Interventions in the Holy Ediculeof the Holy Sepulchre



The Common Agreement of the Status Quo provides him with the authority, in constant 
collaboration with the Leaders of the Christian Communities, the historic Guardians of the Holy 
Sepulchre, consisting of the Greek-Orthodox Patriarch of Jerusalem, TheophilosɹɹɹΣ the Custosof 

the Holy Land of the Franciscan Order, PierbattistaPizzaballa (until May 2016), today the 
Apostolic Administrator of the Latin Patriarchate of Jerusalem, and Francesco Patton (from June 

2016), as well as the Armenian Patriarch in Jerusalem, Archbishop NourhanManougian, to 
coordinate all scientific, technical and administrative aspects of the project.

HISTORIC AGREEMENT BETWEEN THE THREE CHRISTIAN COMMUNITIES



SCIENTIFIC SUPERVISION, MONITORING AND DECISION MAKING
PROJECT FOR THE CONSERVATION, REINFORCEMENT AND REPAIR INTERVENTIONS 

FOR THE REHABILITATION OF THE HOLY AEDICULE OF THE HOLY SEPULCHRE 
IN THE ALL-HOLY CHURCH OF RESURRECTION IN JERUSALEM

National Technical University of Athens
Chief Scientific Supervisor: 
Prof.  Antonia Moropoulou

A Collective Work by

NTUA Interdisciplinary Team
Prof. E. Korres, Prof. A. Georgopoulos,  Prof. A. Moropoulou, Prof. C. Spyrakos,

Assist. Prof. Ch. Mouzakis, Deputy Construction Site Manager

An exemplary project highlighting Greek and European Innovation and 
Expertise in the field of Cultural Heritage protection

Exploiting a multilevel integrated interdisciplinary approach



Digital 
Infrastructure

of rehabilitation 
assessment

Implementation of an integrated methodology



3d Documentation of each stone slab

DISMANTLING AND REMOVAL OF THE STONE PANELSX20.07.2016

Architectural design from 3d geometric representation Dismantling process

Removal of stone slab, transportation to conservation lab

Codes are assigned to 
each stone

Data was used for 
the assessment of 
interventions



REMOVAL OF DISINTEGRATED AND 
INCOMPATIBLE MORTARS

Jerusalem Patriarchate ςNational Technical University of Athens

Cleaned masonry 

Jerusalem Patriarchate ςNational Technical University of Athens

REPOINTING OF MASONRY 
WITH RESTORATION MORTARS

Compatible to the original mortars: Lime-
pozzolanmortar (High reactivity metakaolin),
with river quartz origin aggregates of 2 mm 
maximum gradation&inorganic mineral fibers. 
Performing to the structural integrity of the 
original structure, according to FEM results: 
compressive strength >15 MPa

STUDY PROPOSAL

IMPLEMENTATION STUDY

MasterEmacoS 285 TIX
Lime-metakaolinmortar (with high reactivity 
metakaolin), without the presence of cement, 
with river quartz origin aggregates of a maximum 
gradation of 2mm and with the addition of 
mineral inorganic fibers. It guarantees 
compressive strength >15 MPa

X30.07.2016

X7.10.2016

Komnenosfilling mortar behind panel N4

Monitoring of 
thermohygric
performance ς
warning of 
continuous 
rising damp

Architectural and 
geometric documentation 
of historic masonry



PARTIAL RECONSTRUCTION OF MASONRY AREAS TO ADDRESS SWELLING, 
STRUCTURAL INEFFICIENCY AND DAMAGE OF THE MASONRY

Basic requirements fulfilled:
ÁSafety - structural integrity of the aedicule. 
ÁNew building stones compatible with the historic 

materials
ÁPreservation of the Holy Rock

X24.08.2016

Exterior stone 
panels prior to 
disassembly 

Exterior stone 
panels after 

removal of slabs

Interior historical 
masonry after 

removal of slabs

The new masonry was constructed using 
orthogonal stone blocks with largely 
standardized dimensions, to ensure 
compatibility and to enhance mechanical 
performance and homogeneity.  Jammain
stone, a beige limestone from Palestine, is a 
type of Mizzyand was selected as the most 
compatible and performing stone (Fc 70MPa)

The design of the repair masonry was based on data from geometric 
and architectural documentation  to ensure  that the repair masonry 
conforms to the shape of the Holy Rock and does not protrude such 
that it hinders the final reassembly of the exterior panels

Geometric and architectural documentation



HOMOGENIZATION OF STRUCTURAL LAYERS AND CONSOLIDATION OF THE HOLY ROCK 
BY THE INJECTION OF COMPATIBLE GROUTS

Installation of injections pipes, creating a matrix at different depths, based on sections of the geometric model

2/3

1/3
1/2

ZONE 2: 1,5-3,0m

ZONE 1: <1,5m

Geometric  and architectural documentation data facilitated grout injection tube  design and 
documentation

ZONE 3

ZONE 4

X06.02.2017

X28.10.2017



RESETTING OF EXTERIOR COLUMNS X11.11.2016

Process of a column repositioning

Oneof the basicrequirements,prior to the
reassembly of the panel slabs and the
addition of the filling mortar, between the
masonry and the stone panels, is the
resettingof the dislocatedcolumns.

Assessment 
of reduction 

of deviations 
from 

verticality 
during the 

works



REINFORCEMENT BY TITANIUM X28.01.2017

Holes were drilled at the columns for the 
installation of titanium anchors

In-situ validation of titanium 
anchors and bolts design and 

implementation study

Onsite 
pull-out tests

Examples of fully corroded 
iron support bars in area N1

The finding of corroded iron support bars 
necessitates the use of titanium, as proposed by 

the NTUA interdisciplinary team, in order to 
avoid such phenomena and ensure the 

longevity of the structure



DIGITAL DOCUMENTATION IN COOPERATION WITH THE RESULTS OF 
EXPERIMENTAL TESTS AND FEM PERMITS THE DESIGN OF SLABS ANCHORING

Architectural 
and geometric 

documentation 
allows for the 
design of the 
anchors and 

bolts positions

Calculation of 
seismic loads 

for the design of 
marble slab 

attachments by 
Finite Element 

Modeling 
analysis

3D 
documentation 

of stone slabs

DESIGN OF REINFORCEMENT POSITIONS



RESETTING AND ANCHORING OF INTERIOR MARBLES

Resetting

Anchoring

Marble Cover

Plan for anchoring of columns in the interior of the Chapel 
of the Angel (by Assist.Prof. Ch.Mouzakis)

X06.02.2017

3D reconstruction of the interior of the Chapel of the Angel



REINSTALLING THE MARBLE PANELS

Installation of a titanium mesh

Note: The use of the titanium mesh ensures coherence of the gap filling 
άŎƻƴŎǊŜǘŜέ ƭŀȅŜǊ ŀƴŘ ŘƻŜǎ ƴƻǘ ǳƴŘŜǊǘŀƪŜ ŀƴȅ ǎǘǊǳŎǘǳǊŀƭ ƭƻŀŘǎ



Reassembly of the stone slabs

Process of stone slabs reassembly

REINSTALLING THE MARBLE PANELS


