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Brief Construction Progress Report
September 15, 2013 – February 17, 2017
The committee has awarded “Piacenti spa” the contract of Phase I: Roof and windows restoration on July 25,
2013 since their submitted tender proposal on June 14, 2013 got the higher scores in both technical and financial
offers throughout a competitive international bidding process of a total price of 1,925,707.57 Euro.
On August 26, 2013 an agreement has been signed between The Palestinian Presidential Committee for the
Restoration of the Church of Nativity as "Employer" and Piacenti S.p.a. – Italy as the “Contractor” in the presence
of his Excellency Prime Minister Dr. Rami Al-Hamadallah and representatives of the three churches.
Since the commencement of the restoration works on September 15, 2013, the Committee has been receiving
generous donations from different donors, which encouraged the committee to start with other restoration
phases based on a list of priorities and according to the final study recommendations. These additional works
include the restoration of the narthex, the narthex eastern wooden door, the external stone façades, internal wall
plastering, wall mosaics and the Basilica metal doors. The original works “Phase I- Roof & windows” were
completed in March 2015. At the same time, part of the authorized additional works have been also completed
including the external stone facades for the urgent areas, the narthex eastern door and the Basilica metal doors.
The restoration of the wall mosaic were also completed in June 2016 as well as the restoration of the internal
plastering layers, Narthex consolidation works, wooden architraves, the first column and the external stone at
the western facade.
Currently the works are progressing with the authorized works related to the restoration of the external stone at
the Northern and Eastern façade, the electrical systems (lighting and smoke detection systems) and additional
four columns at the central nave.
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COMPLETED WORKS
1

PROTECTION OF COLUMNS AND WALL MOSAICS:

Before starting the assembly, work for the scaffolding inside the church the contractor protected the columns of
the church using a special layer of geotextile with vertical wooden rods to achieve the maximum protection level.
Prior protection works, dilapidation survey was performed to capture all existing conditions of the church
elements including columns, floor, walls, mosaics, paints … etc by high quality still photos and video so that
existing site condition can be easily and accurately defined and determined.
By the completion of the scaffolding platform at the windows level, the contractor was able to start installing
temporary protection system for the wall mosaic using special materials and wooden cover to avoid any damage
during the restoration works.
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2

ASSEMBLING THE INTERNAL SCAFFOLDING:

After the completion of the protection works for
the columns and the architrave beam,
assembling of the scaffolding started at the
central nave area keeping proper spaces for the
safe movements of pilgrims and visitors. Actually;
this type of scaffolding is the first time used in the
region which allows a high flexibility in
assembling. The proposed scaffolding includes
two platforms, the lower level form a protection
platform and the upper platform forms a floor for
the restorers to work at the level of the wooden
structures of the church. During May 2014, the
contract continued to erect the scaffolding system
to cover the transept area and the Altar. Currently
the internal scaffolding system is covering the
entire church.
It’s worth mentioning that before the erection of the scaffolding system, intensive studies, calculations and
analysis were made, checked and approved to make sure that the loads transferred to the Church stone flooring
are within the permissible limits and taking into consideration the location of the Nativity Grotto and cavities.
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3

TEMPORARY ROOF STRUCTURE:

After dismantling the existing wooden windows which are intended to
be replaced by new ones, the contractor started the assembly of the
roof structure at the central naves and aisles which were supported by
the internal scaffolding through the windows. A layer of special PVC was
installed on the roof structure as a protection from the rainwater during
the restoration works as part of the church roof materials will be
removed to allow for the evaluation of the roof condition and start the
intervention according to the tender documents.
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DETAILED WOOD EVALUATION:

Starting from December 2, 2013 until December 11, 2013 and from January 27, 2014 until February 16, 2014
wood experts have evaluated the current condition of the existing wooden structure supporting the roof and
performed several non-destructive tests for the central nave and the aisles to provide information regarding
geometry, dimensions, characteristics of connections, wood species, humidity and class of mechanical quality
of the wood to prepare the design and shop drawings with respect to the tender documents. The same evaluation
process onsite for the transept area and the Altar has started again since 2 June 2014 and completed on July
6, 2014. All the information, notes, observations and tests results were the reference to prepare the design and
shop drawings for each truss.
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TRUSSES RESTORATION WORKS:

The wooden pieces that were used in the interventions of the roof structure were gathered, tested and shipped
from Italy. Two shipments reached Bethlehem on January 2, 2014 and May 12, 2014 and stored in a suitable
place were humidity ratio is controlled.
After submitting the evaluation report and the shop drawings for the trusses intervention, all documents where
approved after carful check by the consortium team and inspection on site. Each truss intervention started after
approving a proper and safe propping system. The contractor has completed all the required restoration works
of the trusses for the entire roof. All deteriorated parts of the trusses which already replaced by the new ancient
wood were documented, labeled and stored in a suitable place.
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6

PURLINS AND BOARDS:

Purlins and boards are part of the existing roofing layers.
Purlins are connected directly to the wooden trusses by
ancient nails and covered by the wood boards which are
connected to the purlins by ancient nails as well. The
proposed works are to replace the decayed purlins or
boards and consolidate and save as much as possible the
existing ancient elements. The replacement elements were
also ancient wood which brought from Italy. The contractor
has completed the restoration / consolidation of the purlins
and boards for the entire roof.
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SEISMIC REINFORCEMENT

The restoration project is not only limited to the repair and restoration of the roof but also includes the seismic
performance improvement since Bethlehem is in a seismic area and therefore there was also a danger due to
the seismic vulnerability of the Church. Accordingly, roof-masonry connectors were required to be installed to
connect the roof structure to the masonry wall in order to transfer the seismic load. The design included two
types of seismic connectors: 1) Steel bars connectors to transfer the seismic loads from the end of trusses to
the walls 2) Purlins connectors’ that will connect the roof structure especially the purlins to the masonry walls.
The contractor has completed the installation of the purlins connectors for the entire roof and the required steel
bars insertion for all trusses.

Completed purlins connectors

Completed steel insertion bars
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8

ROOF LAYER & VENTILATION SYSTEM

After the restoration of the boards and purlins and the replacement of the decayed parts, the roof layers were
installed according to the below detail to create a ventilation system and a durable waterproofing coverage. The
roof layers included the installation of phenolic plywood layer, vapor control waterproofing membrane, ventilation
gaps joists, wooden planks deck, high vapor permeability waterproofing membrane, natural sheep wool layer
and the lead sheets.
The contractor has already completed the installation of the specified layers including the lead sheets for the
entire upper roof while the installation of the lead sheets for the lateral naves and the two corners were postponed
to allow for the restoration of the external facades and to avoid any damage for the new lead sheets that could
be occurred during the stone restoration works.
By the completion of the stone works at the two corners and the lateral naves the contractor was able to
complete 100% of the roof surfaces.

13

14

9

INSTALLATION OF NEW WOODEN WINDOWS

The original contract (phase I) includes the replacement of existing damaged and decayed wooden windows
with new cypress wood windows with low emissivity double glassing and special specification to reduce the
lighting in the church and to be more suitable for the mosaic, paintings and other delicate decorative surfaces.
The new windows have been fabricated in Italy and brought to the site and 42 windows were already installed.
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10 ROOF CROSSES AND LIFELINE SYSTEM:

Roof Crosses:
The original contract with the contractor includes the
replacement of the existing four crosses at the four sides of the
basilica and one cross at the center of the crossing area.
The main parts of the proposed crosses are as follows:
1. The main support of the crosses are made of welded hot
dipped galvanized steel plates with a thickness of 5mm
forming an I section.
2. The steel structure will be cladded with aged Zn-Ti (Zinc &
Titanium) sheets 0.7mm thick that will be fixed with
stainless steel bolts and a special glue. At both faces of the
cross (front & back) a thin slot will be created which will
have the same shape of the crosses and will be covered by
a white sheet (semi-transparent) of PlexiGlass that will
allow for the light to be visible from both sides of the
crosses.
3. Inside the cross, a special waterproofing led lighting system
will be installed on both side.
The crosses were fabricated in Italy and already delivered to the site
and installed at the four sides of the top roof in addition to the fifth
cross at the crossing area where the original crosses were installed.
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Roof Lifeline System:
The new lifeline system will be used by the Church maintenance team for their safety during any future
maintenance on the roof. The system covers the roof central nave area, the transepts and the apse. The
system composed of twenty hot dipped galvanized steel plates “brackets” that have been fixed at the ridge of
the roof and connected by stainless steel wires.
The brackets were fabricated in Italy and already delivered to the site and installed at the specified location.
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11 NARTHEX EASTERN DOOR (ADDITIONAL WORKS #1):
The restoration works for the narthex eastern wooden door has started in September 2014 by erecting
a suitable scaffolding system and performing high-resolution digital photographic documentation and
diagnostic research. Then followed with a carful consolidation and treatment process by wood
restoration specialists.
During the restoration works, it was found that the upper part of the door from the eastern side has
wooden boards that hide the original wooden door, while the western part has also some part that have
been uncovered to show the original carving art work. After the completion of the necessary restoration
and consolidation works in December 2014, the visitors and pilgrims can see the original door and the
wood carving art on the other side.

The Narthex eastern door during the restoration works
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The two sides of the narthex door before and after restoration works
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12 RESTORATION OF THE WOODEN AND IRON DOORS OF THE BASILICA AND NARTHEX
The works includes the restoration of the humility iron door; narthex southern iron door; lateral nave northern
iron-wooden door; lateral nave southern iron door and lateral nave north iron window. The surfaces show in
many cases erosions and exfoliations due to the oxidation of the iron and degradation of the wooden elements
of the lateral nave northern door.
The restoration process included accurate photographic documentation, before, during and after restoration,
tests execution for the various phases of the operation, stratigraphic tests for identification of the finishing
coats sequence of the varnishes, mechanical removal of incoherent deposits, chemical removal of superficial
coherent deposits, treatment aimed to stop the oxidation and to protect metallic surfaces, visual and aesthetic
interference reduction of the surfaces and protective surface treatment as final operation of the restoration.
The restoration works were completed in March 2015.
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13 RESTORATION OF THE EXTERNAL STONE FACADES (ADDITIONAL WORKS #2):
In accordance with the list of priority restoration works, additional works #2 was awarded to the contractor on
July 17, 2014, which includes wall mosaic, the internal wall plastering, and the external facade restoration’s
works. The priority has been given to the restoration of the stone facades at the two corners and the lateral
naves just above the new proposed lead roofing to avoid any damages in future. The works includes cleaning
works, replacing the cement pointing with lime pointing and stone substitution where the existing stones already
eroded or severely deteriorated. This work was completed in October 2014; the rest of the stone facades
restoration works has been postponed to concentrate on priority tasks while waiting for other funds.
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North façade of the north corner – Before restoration

North façade of the north corner – After restoration
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14 RESTORATION OF THE WALL MOSAICS (ADDITIONAL WORKS #2):
During March 2015, a group of mosaic specialists has started the survey of the wall mosaics at the central nave and
performed a preliminary evaluation and tests. During the survey, a new fragment of an angel figure on the north wall
between the fourth and the fifth window was uncovered. All wall mosai restoration works were completed on June 24,
2016.

The restoration of the wall mosaic at central nave:
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The restoration of the wall mosaic at transepts:
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RESTORATION OF THE THREE TERRACES (THE TWO TRANSEPTS AND APSE):

The Presidential Committee has authorized the works on the three terraces (Transept North, Transept South and the
Apse), the works aims to insure a perfect waterproofing system to prevent any water leakage that could reach the
recently restored plaster inside the church. The works included the dismantling of the existing stone tiles after numbering
preparing for re-installation in the same location after the completion of the waterproofing layers and the restoration of
the external plastering of the parapets. The works have been completed by the mid of June 2016.
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16 NARTHEX CONSOLIDATION (ADDITIONAL WORKS #1):
In accordance with the list of priority restoration works, additional works #1 were awarded to the contractor on
March 28, 2014 which includes the restoration of the narthex and the narthex eastern wooden door.
The works has started after installing the required temporary roof and the necessary propping system from
below. The archeological excavations on the damaged vault was started after numbering and dismantling of the
narthex roof stone tiling. All the works were performed under a comprehensive documentation system and
archeological stratification and analysis.

The excavated materials include numerous fragments of pottery, animal bones and two coin. The findings will
be useful to trace the date of construction of the vaults and the socio-economic context of the builders
themselves.
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The preliminary structural reports showed that the existing cracks on the roof actually extend from the damaged
vault to the adjacent vaults. This fact made it necessary to excavate the two vaults next to the damaged one to
uncover the vaults stones for better understanding of the structural stability of the narthex and to make the
structural simulations, modeling and analysis more realistic in order to identify the most suitable solution.

The location of the archaeological excavations

Additional nondestructive tests and analysis were also needed for the same reason including sonic test,
microscopic analysis, thermographic survey and core test to realize the details of the structural system
and the components of the deferent structural elements which have been carried out during January
2015.
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Based on the results of these tests, the model, structural analysis and the shop drawings were adjusted
and submitted with the financial offer for review and approval.
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The new technical and financial offers were studied carefully and approved on June 6, 2015. The
consolidation works started on June 19, 2015 and completed in April 2016 which includes the installation
of the supporting steel structure on the extrados of the narthex vaults, the installation of the corrugated
sheets with the steel reinforcement, casting 10 cm of concrete slab, casting the slopping foamed
concrete, installing two layers of bituminous membrane and installing back the reserved dismantled old
tiles.
By the completion of consolidation of the Narthex vaults and the restoration of the internal stone facades
and reaching a safe structural conditions, the contractor was able to remove the old wooden propping
system that was supporting the damaged vaults since 1935 during the British mandate.
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The restoration of the Narthex internal stone:
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The Narthex area before and after the consolidation and restoration works
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17 RESTORATION OF THE INTERNAL PLASTERING (ADDITIONAL WORKS #2):
By the completion of the roof works, the contractor has started the restoration of the plastering surfaces at the
central nave and the counter façade. Thermographic survey was made as a first step to be sure that no hidden
mosaics are present under the plasters, then a comprehensive evaluation for the existing plastering layers was
made to prepare the mapping and shop drawings for the restoration works. The works includes the consolidation
of the existing plastering, replacing the cement patches with a lime plastering, and refill the damaged or missing
parts of the plastering layers. The contractor has completed the restoration of the plastering layers for all walls
exc in October, 2016.
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18 RESTORATION OF THE WOODEN ARCHITRAVES (ADDITIONAL WORKS #3):
Since November 26, 2015 the contractor’s specialized team has started with the survey and the detection of the state of
conservation for the wooden Architraves located above the stone column capitals using specialized x-ray scanner,
resistograph machine and by also visual and sound tests. The diagnoses results were the base to specify the best method
to be adopted for the restoration of these wooden elements. The works were completed in October 2016.
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ONGOING WORKS
1

THE RESTORATION OF THE STONE COLUMNS:
The Presidential Committee has authorized the restoration of one sample columns at lateral nave north. The
restoration includes the cleaning and consolidation of the capitals, shaft and the bases, which consists the
removing of the coherent and incoherent deposits, consolidation of the exiting cracks and holes, and also
the cleaning and retouching of the existing paintings. The restoration of the first column was completed in
October 2016. Recently the Committee has authorized the restoration of additional four columns at Central
nave which expected to be completed by the end of June 2017.
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2

THE RESTORATION OF THE EXTERNAL STONE FAÇADE – WESTERN ELEVATION
The Presidential Committee has authorized the restoration of the external stone façade at the Western,
Northern and eastern elevations. The works has started on September 15, 2016 by erecting the necessary
scaffolding system; define the state of conservation and documentation, cleaning works and the removal of
the cement pointing. The works on Western façade were already completed in December 2016 while the
Northern and Easter façades are under restoration and planned to be completed by of March & July 2017
respectively.
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