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THE CHURCH OF THE HOLY SEPULCHRE IN JERUSALEM
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Plan of the Holy Aedicule
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Historical aspects related to the Aedicule of the H&8gpulchre

1st PHASE
A Period of Constantine the Great and construction @bnstantinianinstitutions

(326614 AD)

A The destruction of the Holy Shrines by the Persians (614 AD). The reconstruction o
the Church of Resurrection by Patriardhodestos

A The destruction of the Holy Shrines by Caliplakembi-Amr-lllah on 1009AD
The reconstruction of the Church of Resurrection of the Byzantine Emperor
ConstantindXMonomachog1042- 1048).

2nd PHASE

A 11t c. Byzantine period

A First Crusaders perio(l.099- 1187)

34 PHASE
The restoration intervention of the Crusaders in the late Romanesque style, gives a

new character to the previous intervention Bfonomachosintegrating all Holy
Shrines below a single building

From theConstantinian to the Byzantine, to the Crusaders to the Renaissance, takbenenogeriod which we restore
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6 Theo Mitropoulos 6 Theo Mitropoulos 6 Theo Mifropoulos
The Holy Aedicul¢326AD) (614AD) after its partial 8" c. AD. The (11th c. AD. The / NHz&a F RSNE& Q
destruction by the Persians rehabilitation of the core rehabilitation in the shape  phase 12'c. AD
of the Aedicule by 2F aLdzt LA G ¢ 0 BeBrunl6hc.
PatriarchModestos Monomachos1045AD AD The current state of the

reconstructed Aedicule by architect
Komnenosn 1810 (after the fire of
1808) and the addition of the iron
frame from the British rulers, 1947
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Historic initiative of the GreekOrthodox Patriarch of
Jerusalem to invite the NTUA

The project was Iinitiated, became possible and is executed under
governance of His Beatitude, the Gre®kthodox Patriarch of
JerusalemTheophilodll.

His Beatitude, the Gree®rthodox Patriarch of Jerusalemheophilodll
Invited Professor Antonia Moropoulou (March 2015) and signed

programmeagreement with the National Technical University of Ath
in order to conduct a study regardidga I 4t SNA I £ & 9

Reinforcement and Rehabillitation Interventions in the Holguleof the

HolySepulchréwith the consensus of all three Christian Communit



NATINAL TCHNICAL UNIVERSITY OF ATHENS
Interdisciplinary Research Group for the Monuments Protection

/W \ A
Materials & Conservatlon Relnforcement and Rehabllltatlon
Interventlons In the HonEdlcuIeof the HonSepuIchre

Flnal Report Presentat|o,n
27 January 2016Consulate General of Greece in Jerusalem
19 February2016 GreekOrthodox Patriarchate of Jerusalem
8 March2016 ZappelonHaII Athens
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Scientific Coordinator
Prof. A. Moropoulou

| Interdisciplinary Research Group NTUA
. Prof E Korres School of Architecture Engineering NTB&rmer Director of the Interdisciplinary Postgraduat
| ProgrammedProtection of Monuments

Prof. A. GeorgopoulosSchool oRural and Surveying Engineering NTUA, Laboratd®hatbgrammetry

Prof. A. Moropoulou, Director of Studies in the NTUA Interdisciplinary Postgraduate Programme Direction
== (Conservation Of Building Materiglsschool of Chemical Engineering NTUA,

4’?} Laboratory of Materials Science and Engineering

~ Prof C SpyrakosSchooI of C|V|I Englneerlng NTllJAboratory for Earthquake Englneerlng
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Aim and interdisciplinary methodology of Research
DOCUMENTATI ON

: Geometric, Structural, Documentation and
Integrated documentation : L
Architectural characterization of
of the problem : o :
documentation building materials

Prospection of building | : Assessment of current
phases and decay =y, =i state against static and
diagnosis and pathology &15) 117y e seismic loads

Principles, ethics, requirements Continual update of the three religious communities
and instructions for of the Holy Church of the Resurrection in Jerusalem
conservation reinforcement and and organization of scientific and institutional
rehabilitation materials and debate for decision making regarding the most

interventions | appropriate solution.



DEFORMATION OF THE HOLY AEDIC

of the mortars & masonry swelling:

—t
A Mortars characterizationslightly |
hydraulic mortarsproduced from *‘\
marly limestoneandlime-gypsum - ” —_— —
mortars, susceptible to swelling, Drawing of deformations at the east
dissolution & degradation T | ce(ERIS Korres 2015).

A A historiccause of the swelling was
the water precipitationthrough the
open oculus of the dome above the -
Aedicule, until 1868 ’

A Thereafter, as investigated by NTUA, . f
the main source of humidity is the
uptake through capillary rise from
the surrounding water canals and H
underground voids

Deformations of the metal supportive beams

Even the iron frame is deformed;%cm. Significant deviations of the columns from the vertical plane



’ INNOVATIVE PROSPECTION OF THE/MBIBLE LAYERS
s THE AEDICULE AS A MAJOR TOOL FOR ITS REHABI

Integrated Nondestructive Prospection, Architectural
and Geometric Documentation Digitally Render the
Internal Structure of the Holy Aedicule

and Reveal its Construction Phase:

1810 FILLER MORTAR l

EXTERIOR STONE 1810

s2 |

EXTERIOR STONE 1810

1810 FILLER MORTAR )

3D SUPPORT TO THE DESIGN AND QUANTIFICATIO
MATERIALS AND REHABILITATION INTERVENTIONS




Howarchitectural,
historical and
NEICHELS
characterization
geometrical
documentation and

structural

assessment act as
knowledge based
digital infrastructure
to support the
design of the
rehabilitation

INTERRELATED GEOMETRIC, ARCHITECTURAL, MA

AND STRUCTURAL DOCUMENTATION

GEOMETRIC DOCUMENTATION

it n
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® C(Cleaning and Protection of ® Dismantling and removal of
interior and exterior the stone panels
architectural surfaces and A \ ~ ‘
conservation of decorative ' i ‘
Q marble sculpted decoration, X = ~'® Removal of disintegrated |

: gpus/sectile, murals il and incompatible mortars Q
/ — from the revealed masonry

® Final mortar application,
pointing and finishing
® Repointing of the masonry

® Conservation interventions

'\ ITERATIVE

on the Onion Dome, the S )" : ) »
Dome of the Chapel of the A PROCESS ; ® Repair and Partlil -
Angel, the Dome of the OF THE MAIN reconstruction of part of the
Burial Chamber masonry
STAGES OF
® Anchoring of interior REHABILITATION

" @ Injection of grouts up to 3m
marbles J oL e =Hpios

@ Resetting and anchoring of
exterior columns

N

® Grouting of top zone

® Resetting and anchoring of

s ® Reassembly of stone panels
stone column railing



PROPOSAL FOR REHABILITATION

Minimum invasive
Maximum compatibility

& performance with

historical materials and
structures
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COMPATIBLE AND PERFORMING MATERMAITS TO SUPPORT ASSESS

Digital in situ microscopy to evaluate
~\ microstructural compatibility

Strengthened () : I - o )
. Restoration mortar

Do not induce IS SSSSE——. B A
anistropy BT

Histo_r,ical mortars
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Adequate 5 Similar
mechanical th hygri
COMPATIBLE | il S
AND
PERFORMING
Specific conductivity MATERIALS

measurement: :

<80>S/cm
Do not

introduce

soluble salts breathability

Revealed masonry

;

- Inhomogeneous temperature N ;
distribution due to the Repointedmasonry l
presence of incompatible - Homogenous 20 5]

materials , ibuti
_ temperature distribution )




The Common Agreement of the Status Quovides him with the authority, in constant
collaboration with the Leaders of the Christian Communities, the historic Guardians of the
Sepulchre consisting of the Gree®rthodox Patriarch of Jerusaleifheophilosi ithe Custosof

the Holy Land of the Franciscan Ord@&erbattistaPizzaballguntil May 2016, today the
Apostolic Administrator of the Latin Patriarchate of Jerusalk@mal Francesco Pattdfrom June

2016, as well as the Armenian Patriarch in Jerusalem, ArchbisloophanManougianto
coordinateall scientific, technical and administrative aspects of the project.

COMMON AGREEMENT correct execution
realized by the

the project according to the scientific studies and directives

onal Technical University of Athens. The representative of the

Today March 22%, the three Communities, the histaric guardians and servants of Common Technical Bureau of tt

¢ Church of the Holy Sepulcher (Dr. Theodosios

Holy Places, are fulfilli
Status Quo, by install

a historic responsibility that has been entrusted o us by the Mitropoulos), as Construction Site Ma

ger (CSM), will be responsible for the

the scaffolding to allow for the n

construction site’s operation within the directives set for

ard by the relevant

reinforcement and repair interventions to the Holy Aedicule. auth
25T

ies.

e Scientific Sup

ision will be performed by the interdisciplinary NTUA

Today we mark the formal beginning of the project for the restoration of the Sacred Study Te has the overall

headed by Professor A. Moropoulou (CSS). Sh
ed out by a leam of responsibility for the sci

ector of the

tific monitoring of the work and is the di

under the supervision of nterdisciplinary scientific monitorin ory which will be set

fessor Moropoulou, whose important report has recently been completed and construction site. In collaboration with the interdisciplinary NTUA scientif
published. This r (PM) and the CSM s

February of this year, and the werk can now begin. 2.6 The project mai

ted to the three Communities her

eport was subn in Jerusalem in Project Man

e will monitor and control the work

nent will implement the project charter, report on the work

progress accord et, and coordinate the construction an

We wish to acknowledge the consensus that the three Communities have reached so that the scientific supervision teams in order to complete the work successfully and on
this project could proceed. following up the meeting of March 19", at

Orthodox Patriarchate of Jerusalem in order to forward the

time and to mar

2.7 The (POC) project owners’ Committee ai ing Committee (SC) to

diagnostic research and strategic planning for compatible, performing and sustainable the current problems of ted project governance with the participation

rvisor), the CSM (Construction Site Manager) and

materials and conservation and rehabilitation interventions of the Holy Acdicule of the

Holy Sepulcher in the All-Holy Church of the Resurrection in Jerusalem,” conducted by the PM (Project Manager). The Patriarch of Jerusalem or His Deputy is chairing the
the National Technical University of Athens. SC with the obligation to inform the project owners Commitee.

The implementation of this project will respect and will not change the rights and the For the first time in over two centurics, the Sacred Aedicule will receive urgent

claims of the three Communities. interventi
all

renewal. During the entire project, the Holy Tomb will remain accessible tc

cnerations yet to come for

This restoration will secure this Holy Place fc

hose pilgrims and people of good will who come to

his church to seck spiritual

The consensus achieved implies the following: grims

without disruption, and for this careful planning and execution we owe the project team a

huge debt of gratitude. The Holy Tomb must always be open to all.

oject will be managed within the following framework:
2.1 The meeting of the Heads of the three major Communities performin

s “project .
A as “project May God bless this work and those whose responsibility it is to carry out, and may the
owners’ committee™ (POC) will undertake the responsibility for all strategic decision -

making

renovation of the Holy Tomb of our Lord Jesus Christ be a beacon of hope for a hurting
world:

2.2 Each Community should create separate accounts for contributions in order to
collect the necessary funds to cover the cost of completion of the works of the T s 0.l
conservation of the Holy Aedicule. fuwy T e i = s i

The commenc

ment of the works will begin within a fortnight afler the Eas

THEOPHILOS Il PIERBATTISTAPIZZABALLA ~ NOURHAN MANOU
d{peéRdiailand  Armenian P
€A
T

GIAN

1 of the Eastern Churches. % \f
arch of Jefusalem

Patriarch of Jerusalem Custos

to one year,

e Holy Sepuleher or, 1
the Aedicule, nor prevent the access of pilgrims into these pl
2.4 The CTB (Commeon Technical Bureau of the Chureh of the Holy Sepulcher)

cifically, in

aces.

staffed by three Architects by the three Communities, will be responsible for the




{48 55\ NATIONAL TECHNICAL INTERDISCIPLINARY RESEARCH GROUP
&/ UNIVERSITY OF ATHENS FOR THE MONUMENTS PROTECTION

SCIENTIFIC SUPERVISION, MONITORING AND DECISION M

PROJECT FOR THE CONSERVATIQN’"&EINFORCEMENT AND REPAIR INTERV
FOR THE REHABILITATION OF %@'—IOLY AEDICULE OF THE HOLY SEPUL(
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National Technical University of Athens
Chief Scientific Supervisor:
Prof. AntoniaMoropoulou
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NTUA Interdisciplinary Team
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Implementation methodology

ORGANISATION
MANAGEMENT
OF
CONSTRUCTION
SIS

The continued operation of pilgrimage
the HolySepulchras ensured




P rOJeCt Fu nd | ng N. Moropoulos Project Manager

A The Holy Edicule project raised a total of Euro 3.7 million in funds
Including cash contributions and sélinding by the three
¢ { 0 (dz vdzzé O2YYdzyAUASasz | a
A Total expenditure is Euro 3.5 million (Project Closure is pending).

IOANA MARIA (MICA) ERTEGUN

Amount in Great Benefactor
Funding - Cash Euro
Donations 1,680,779
World Monuments Fund 1,156,202 —] JACK SH EAR
Communities - Cash Contributions 384,180
Cash Funds Total 3,221,161 BenefaCtor
Amount in
Funding - Non cash Euro
Self funding activities 324,495 through World Monuments Fund

Aegean EELL WMF total 1,156,202 Euro

Non-cash Funds Total 483,495

Total funds 3,704,656



I\/IICA ERTEGUN Great Benefactor through WMF

g - -

Mica Ertegunand LlndaWachner

e e - ———— -
Under the blessing of Father Alex from the Greek Orthod g T

Archdiocese of America and with the active participationf

of WMF (prlor preS|dent Bonnie Burnham)




SCIENTIFIC
SUPPORT TO
INTEGRATED

GOVERNANCE

Interdisciplinary Do:umentation
& Monitoring Laboratory IDML

Pierbattista Pizzaballa Francesco Patton

Patriarch
Theophilos IlI
(Chairman)

Project Steering Committee

(5-7 members)

Patriarch
Theophiloslil
(Chairman)

Chief Supervising
Scientist & Director of
Materials &
Rehabilitation
Interventions
Prof. Antonia
Moropoulou

Project
Manager
Ir. Nikos

Moropoulos

Site Manager
Dr. Theodosios
Mitropoulos

Armenian
Patriarch
Nourhan

Manougian

Director of
Restoration
Prof. Emmanouil
Korres

Director of
Reinforcement
Prof. Kostantinos
Spyrakos

Direct. of
Geometric
Documentation
Prof. Andreas
Georgopoulos

Deputy Site
Manager Assist.
Prof.
Charalampos
Mouzakis

Asst. Deputy
Site Manager,
Head of
; Restorers
Vasileios Zafeiris

- Administrative - Scientific - Construction site management



Scientific support to decision making

Theintegrated scientific management of the projecs
recognized as the only prerequisite that can successful
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 rea
time comprises thacientific support to decision
making. Hence, thentegrated governanceof the
project is achieved on thmsis of the NTUA studyas
well as theNTUA scientific reportghroughout the
Implementation of the study



IR ARt eaitd A PRITIONAL LATERAL SUPPC 2
organized without disrupting BASALR=NEEYAINOINR S I =R0I 1 y

the flow of pilgrimsor BRITISH MANDAT!g ()
religious functions




