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The EDICULA Project | MULTIPLIER 1 [E1]: 
The Historic City of Jerusalem, The Holy Sepulchre: A Hands-on Experience
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THE CHURCH OF THE HOLY SEPULCHRE IN JERUSALEM
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1st PHASE
ÅPeriod of Constantine the Great and construction of Constantinianinstitutions 

(326-614 AD)
ÅThe destruction of the Holy Shrines by the Persians (614 AD). The reconstruction of 

the Church of Resurrection by Patriarch Modestos
ÅThe destruction of the Holy Shrines by Caliph Hakem bi-Amr-Illah on 1009 AD
 The reconstruction of the Church of Resurrection of the Byzantine Emperor 

ConstantineIX Monomachos(1042 - 1048).
2nd PHASE
Å 11th c. Byzantine period
ÅFirst Crusaders period (1099- 1187)
3rd PHASE

The restoration intervention of the Crusaders in the late Romanesque style, gives a 
new character to the previous intervention of Monomachos, integrating all Holy 
Shrines below a single building

/ǊǳǎŀŘŜǊǎΩ 
phase 12th c. AD 
De Brun 16th c. 
AD The current state of the 

reconstructed Aedicule by architect 
Komnenosin 1810 (after the fire of 
1808) and the addition of the iron 
frame from the British rulers, 1947

The Holy Aedicule (326 AD) (614AD) after its partial 
destruction by the Persians

8th c. AD. The 
rehabilitation of the core 
of the Aedicule by 
Patriarch Modestos

(11th c. AD). The 
rehabilitation in the shape 
ƻŦ άǇǳƭǇƛǘέ ōȅ 
Monomachos1045 AD

ϭ Theo Mitropoulos ϭ Theo Mitropoulos ϭ Theo Mitropoulos ϭ Theo Mitropoulos

From the Constantinian, to the Byzantine, to the Crusaders to the Renaissance, to the Komnenosperiod which we  restore

Historical aspects related to the Aedicule of the Holy Sepulchre
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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



Aim and interdisciplinary methodology of Research

Integrated documentation 
of the problem

Geometric, Structural, 
Architectural 

documentation

Documentation and 
characterization of 
building materials

Prospection of building 
phases and decay 

diagnosis and pathology

Assessment of current 
state against static and 

seismic loads

D O C U M E N T A T I O N

D I A G N O S I S

Principles, ethics, requirements 
and instructions for 

conservation reinforcement and 
rehabilitation materials and 

interventions

Continual update of the three religious communities 
of the Holy Church of the Resurrection in Jerusalem 

and organization of scientific and institutional 
debate for decision making regarding the most 

appropriate solution. 

P R O P O S A L



Cause of the deformation: Deterioration 
of the mortars  & masonry swelling:
ÁMortars characterization: slightly 

hydraulic mortars produced from 
marly limestone and lime-gypsum 
mortars, susceptible to swelling, 
dissolution & degradation
ÁA historic cause of the swelling was 

the water precipitationthrough the 
open oculus of the dome above the 
Aedicule, until 1868
ÁThereafter, as investigated by NTUA, 

the main source of humidity is the 
uptake through capillary rise from 
the surrounding water canals and 
underground voids

Drawing of deformations at the east 
ŦŀœŀŘŜ (Emm. Korres, 2015).

DEFORMATION OF THE HOLY AEDICULE

Deformations of the metal supportive beams

Even the iron frame is deformed, 4-9cm. Significant deviations of the columns from the vertical plane



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

Integrated Non-destructive Prospection, Architectural 
and Geometric Documentation Digitally Render the 

Internal Structure of the Holy Aedicule 
and Reveal its Construction Phases

3D SUPPORT TO THE DESIGN AND QUANTIFICATION OF 
MATERIALS AND REHABILITATION INTERVENTIONS



How architectural, 
historical and 

materials 
characterization 

geometrical
documentation and 

structural
assessment act as 
knowledge based 

digital infrastructure 
to support the 
design of the 
rehabilitation

INTERRELATED GEOMETRIC, ARCHITECTURAL, MATERIALS 
AND STRUCTURAL DOCUMENTATION





PROPOSAL FOR REHABILITATION

Minimum invasive 
Maximumcompatibility 

& performance with 
historical materials and 

structures

5ƛŀƎǊŀƳ ƻŦ ǘƘŜ ǿƻǊƪΩǎ 
progress
(design by 
Prof. Em. Korres)



Do not induce 
anistropy

Similar 
thermohygric

behavior

Ensure 
breathability

Do not 
introduce 

soluble salts

Adequate 
mechanical 

performance

COMPATIBLE AND PERFORMING MATERIALS ςNDTs TO SUPPORT ASSESSMENT

COMPATIBLE 
AND 

PERFORMING 
MATERIALS

Historical mortars

Digital in situ microscopy to evaluate 
microstructural compatibility

Restoration mortar

Assessment of mechanical 
performance through FEM

Repointedmasonry
- Homogenous 
temperature distribution

Revealed masonry
- Inhomogeneous temperature 
distribution due to the 
presence of incompatible 
materials

Specific conductivity 
measurement: 

<80˃ S/cm



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



Implementation methodology

In-situ Interdisciplinary 
Documentation and 

Monitoring Laboratory ς
Training of the Technical Staff

Decision 
making upon 

the study

ÅFunding Crowdsourcing
ÅProject implementation 

by the Technical Bureau  
under the responsibility 
of the three religious 
authorities 

High supervision with 
continual documentation, 

diagnosis, pilot applications 
and update of the study by 
the NTUA interdisciplinary 

Research Group

ORGANISATION  
MANAGEMENT 

OF 
CONSTRUCTION 

SITE The continued operation of pilgrimage of 
the Holy Sepulchreis ensured



ÅThe Holy Edicule project raised a total of Euro 3.7 million in funds, 
including cash contributions and self-funding by the three          
έ{ǘŀǘǳǎ  vǳƻέ ŎƻƳƳǳƴƛǘƛŜǎΣ ŀǎ ǎƘƻǿƴ ƛƴ ǘƘŜ ¢ŀōƭŜ ōŜƭƻǿΦ 

ÅTotal expenditure is Euro 3.5 million (Project Closure is pending).

Project Funding N. Moropoulos, Project Manager

IOANA MARIA (MICA) ERTEGUN 
Great Benefactor

JACK SHEAR
Benefactor

through World Monuments Fund
WMF total 1,156,202 Euro



Under the blessing of Father Alex from the Greek Orthodox 
Archdiocese of America and with the active participation 

of WMF (prior president Bonnie Burnham)

Mica Ertegunand Linda Wachner

MICA ERTEGUN: Great Benefactor through WMF



SCIENTIFIC 
SUPPORT TO 
INTEGRATED 

GOVERNANCE

Administrative Scientific Construction site management



The integrated scientific management of the project is 
recognized as the only prerequisite that can successfully 

face the risks and uncertainties that arise during the 
progress of the Works.

Continuous scientific documentation, monitoring and 
assessment of all acquired data, in real scale and real 

time comprises the scientific support to decision 
making. Hence, the integrated governance of the 

project is achieved on the basis of the NTUA study, as 
well as the NTUA scientific reportsthroughout the 

implementation of the study

Scientific support to decision making



The work site is successfully 
organized without disrupting 

the flow of pilgrims or 
religious functions

ADDITIONAL LATERAL  SUPPORTS (    ) 
TO THE 1947 IRON FRAME OF THE 
BRITISH MANDATE (     )


