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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 Jerusaleimheophilodll
Invited Professor Antonia Moropoulou (March 2015) and signed

programmeagreement with the National Technical University of Athe
in order to conduct a study regardidiga I 4§ SNA I £ & 9

Reinforcement and Rehabilitation Interventions in the Haolguleof the

HolySepulchréwith the consensus of all three Christian Communiti
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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 Jerusalkema Francesco Pattdfrom June

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

COMMON AGREEMENT

Today March 22%, the three Communities, the histaric guardians and servants o

Holy Places, are fulfilling a historic responsibili
Status Que, by installing the scaffolding to a
reinforcement and repair interventions to the Holy Acdicule.

that has been entrusted w© us by the
ow for the n

conservation,

Today we mark the formal beginning of the project for the restoration of the Sacred
Aedicule in the Church of the /

specialists from the National Technical University of Athens under the superv
Professor Moropoulou, whose important report has recently been completed and
published. This report was subr

d 1o the three Communities here

February of this year, and the work can now begin.

We wish to acknowledge the consensus that the three Communities have reached so that
this project could proceed. following up the m

riarchate of Jerusalem in order w forward the

of March 19, at the Greek

nostic research and strategic planning for compatible, performing and sustainable

materis ion and rehabilitation interventions of the Holy Aedicule of the

Holy Sepulcher in the All-Holy Church of the Resurrection in Jerusalem,” conducted by
the National Technical University of Athens.

The implementation of this project will respect and will not change the rights and the
claims of the three Communities.

The consensus achieved implies the following
ted within the engineering and scientific framework
rd by the NTUA Study

oject will be managed within the following framework:

2.1 The meeting of the Heads of the three major Communities performing as “project
owners’ commifies” (POC) will underiake the responsibility for all strategic decision
making

2.2 Each Cor
collect the ne

ounts for contributions in order to
he cost of completion of the works of the

wmunity should create separate a

ssary funds to cover

conservation of the Holy Aedicule.
2.3 a. The commencement of the works will begin within a fortnight afler the Easter
Feast of the Bastern Churches.

2.3,
will not prevent

works, which will be completed in approxim:
religious in the Holy Scpulcher or, more spec
the Aedicule, nor prevent the access of pilgrims into these places

2.4 The CTB (Common Technical Bureau of the Chureh of the Holy Sepulcher)

rvic

staffed by three Architects by the three Communities, will be responsible for the
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correct execution of the project according to the scientific studies and directives
realized by the National Technical University of Athens. The representative of the
Common Technical Bureau of the Church of the Holy Sepulcher (Dr. Theodosios
Mitropoulos), as Construction Site Ma
construction site’s operation within th

ager (CSM), will be responsible for the

directives set for

ard by the relevant
authorities.

2.5 The Scientific Supervision will be performed by the
Study

responsibility for the sci

nterdisciplinary NTUA
all

ntific monitoring of the work and is the director of the

am, headed by Professor A. Moropoulou (CSS). She has the o

interdisciplinary scientific monite oratory which will be set up in the

site. In coll

with the plinary NTUA scientific team, the
r (PM) and the CSM s
management will implement the project charter, report on the work

e will monitor and control work

, and coordinate the construction and

2.7 The (POC) proj
cope with the current problems of int
of the CSS (Chi S
the PM (Project Manager). The Patri
SC with the obligation to inform the project owners Committee.

ct owners” Committee authorizes the Steering Committee (SC) 1o

grated project governance with the participation
f Scientific Supervisor), the CSM (Construction Site Manager) and

ch of Jerusalem or His Deputy is chairing the

For the first time in over two centurics, the Sacred Aedicule will receive

interventions. This restoration will secure this Holy Place for gencrations yet to come for

all those pilgrims and people of good will who come to this church to seek spiritual

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

without disruption, and for this careful planning and execution we owe the project t
huge debt of gratitude. The Holy Tomb must always be open to all,

May God bless this work and those whose responsibility it is to carry out, and may the

renovation of the Holy Tomb of our Lord Jesus Christ be a beacon of hope for a hurting
world,
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Implementation of an integrated methodolog

CLEANING INTERVENTIONS

s

DISMANTLING AND REMOVAL OF THE STONE PANELS

Architectural design from 3d geometric repeesentation

‘Data was used for

REMOVAL OF DISINTEGRATED AND
INCOMPATIBLEMORTARS  wscora0e |

DESIGN OF CONSERVATION, REII
AND RESTORATION INTERVH | titoglm pi

" 3D REPRESENTATION AND STRUCTUH

CONSERVATION INTERVENTIONS
AT THE DOME OF THE CHAPEL OF THE ANGEL

Georeferenced architectural
analysis coupled with geometric
and materials characterization data

3d Representation of the Onion
Dome internal wooden structure

RESETTING AND ANCHORING OF INTERIOR MARBLES
106.02.2017

NOTS FACILITATE DECISION
MAKING

presence of voids at the higher
ponel levels and indicated the
necessity of the upper zone

[ Geometric and architectural documentation ===y
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type of Mizzy ond wos seleted os the most
compatibie ond!

The design of th repoir masansy wos based on data from geametric

PROCESS
OF THE MAIN
STAGES OF
REHABILITATION

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

RESETTING OF EXTERIOR COLUMNS

Process of a column repositioning £30 - iy o]
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of reduction Y
of deviations || l | ]
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verticality
daring the | -es o]
works
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EXPERIMENTAL TESTS AND FEM PERMITS THE DESIGN OF SLABS ANCHORING
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Infrastructure
of rehabilitation
assessment




DISMANTLING AND REMOVAL OF THE STONE F x 20072016

Dismantling process

o “zeollisi Eoll st il sz s
0 N -k Panel $1, original view prlorto
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e rusalem F;a;:iarchateq Natiéhm
Codes are assigned to
each stone

S
South Facade

3d Documentation of each stone slab Data was used for
‘ the assessment of

interventions

Removal of stone slab, transportatlon to conservation le



REMOVAL OF DISINTEGRATED AND
INCOMPATIBLE MORTAR: x 30.07.2016 |

Monitoring of

thermohygric

performanceq
warning of

i continuous

rising damp
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enosilling. mortar behind panel N4 -
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REPOINTING OF MASONRY
WITH RESTORATION MORTAI

o
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Compatible to the original mortarsLime
pozzolanmortar (High reactivity metakaolif,
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 strengtlk»15MPa
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Limemetakaolinmortar (with high reactivity
metakaolir), without the presence of cement,
with river quartz origin aggregates of a maximul
gradation of 2mm and with the addition of
mineral inorganic fibers. It guarantees
compressive strength >1dPa




PARTIAL RECONSTRUCTION OF MASONRY AREAS TO ADDRESS SWELL
STRUCTURAL INEFFICIENCY AND DAMAGE OF THE MASC X 24.08.2016
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Exterior stone
panels prior to
disassembly

H"PH

TOMH H-H TOMH H-4
S3_WEST S3_EAST

s
South Facade

Exterior stone
panels after
removal of slabs

Interior historical
masonry after
removal of slabs

The design of the repair masonry was based on data from geom
and architectural documentatiomo ensure that the repair masonr
conforms to the shape of the Holy Roakd does not protrudesuch

that it hinders the final reassembly of the exterior panels

The new masonry wanstructed using
orthogonal stone blocksvith largely
standardized dimensions, to ensure
compatibility and to enhance mechanical
performance and homogeneityammain
stone, a beige limestone from Palestine, is a
type ofMizzyand was selected as the most
compatible and performing stoné,(/OMPa)

Basic requirements fulfilled

A Safety- structural integrity of the aedicule.

A New building stones compatible with the historic
materials

A Preservation of the Holy Rock

New masonry conformed to the shape of
the Holy Rock -
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HOMOGENIZATION OF STRUCTURAL LAYERS AND CONSOLIDATION OF THE |
BY THE INJECTION OF COMPATIBLE GROUTS

§ T © —X>ZZ 1O
e i

E

Iy £

bt G an ) sdrere e T e — L= = s -

= Tt EEreraeeerernsl X 06.02.2017

s3 s2 s1

Geometric and architectural documentation data facilitated grout injection tube design and
documentation
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RESETTING OF EXTERIOR COLUMNS

1947 - January 2016 |

Process of a column reposmonlng

Assessmen
of reduction
of deviations
from
verticality
during the
works

resetting of the dislocatedcolumns

Oneof the basicrequirements,prior to the
reassembly of the panel slabs and the
addition of the filling mortar, betweenthe
masonry and the stone panels, is the

X 11.11.2016
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Examples of fully corroded
iron support bars in area N1

In-situ validation of titanium

anchors and bolts design and|

implementation study

" REINFORCEMENT BY TITANIUM T

The finding of corroded iron support bars
necessitates the use of titanium, as proposed
the NTUA interdisciplinary team, in order to
avoid such phenomena and ensure the
longevity of the structure

installation of titanium anchors
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pull-out tests
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Holes were drilled at the columns for t :
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DIGITAL DOCUMENTATION IN COOPERATION WITH THE RESULTS OF
EXPERIMENTAL TESTS AND FEM PERMITS THE DESIGN OF SLABS ANC

Calculation of
seismic loads
for the design of
marble slab
attachments by
Finite Element
Modeling
analysis

3D
documentation
of stone slabs

BOLTED RIBBED ANCHORS FOR COLUMNS

Architectural
and geometric

1
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RESETTING AND ANCHORING OF INTERIOR MARBLES
X 06.02.2017
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Marble Cover

Plan for anchoring of columns in the interior of the Chapel ' o o ( '
of the Angel (byAssist.ProfCh.Mouzaki} 3D reconstruction of the interior of the Chapel of the Angel
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REINSTALLING THE I\/IARBLE PANELS

T

Installatlon of a tltanlum mesh
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Note The use of the tltanlum mesh ensures coherence of the gap fllllng
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REINSTALLING THE MARBLE PANELS
Reassembly of the stone slabs

Process of stone slabs reassembly



