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A. INTRODUCTION

This report is providing a diagnosis in view of a global architectural and restoration project, for
the rehabilitation of the “Ashgar” Heritage Building, owned by Mr Mohammed Batterjee and
located in the heart of Old Jeddah, in very emblematic location, nearby associated square.
This mission and associated visits of the building were meant to recognize and evaluate the
current state of the house and potential issues, identify potential solutions and organise the
future restoration work.

In summary for orientations and actions concerning the building:

Structural condition is globally sound - no immediate or major structural threat such
as differential settlement. At the soil level, an injection could eventually help
consolidate the building.

Shoring is steadily in place.
the stages should be carried out in the following order:

o always shore upwards: from the ground floor to the higher levels (terrace),

o block up the openings and the joinery work,

o demolish partition walls and floor coverings, from top to the bottom, evacuate
the rubble immediately and gradually; and make sure the shoring can bear the
loads of the structure after the demolition and clearing up of materials. Initial
shoring was calculated for an initial load which is constantly modified after
demolition and clearing up : it is essential to readjust the shoring and propping
as work progresses along,

o reinforce the structures upwards, from ground level to the higher levels,

o carry out the new works as planned,

o disassemble the shoring and props from top to bottom.

Many pathologies witnessed, mostly related to water infiltration and humidity, which
need more or less urgent treatment: on the roof and terraces, primarily; but generally
on all floors. Connected flooring appears as a very interesting solution at all levels,
including roof and terraces, considering the need to consolidate on one side, alongside
with the need to set new installations, and restore the existing decoration on the inside,
with substantial original ceilings and decorative elements left on the other.

On the roof terrace, some decorative elements need to be removed and protected
before repair, in order to avoid further damage and potential fall onto the street.
Cisterns and parabolic antennas need to be taken out from the roof, which should be
cleaned.

Need to take off the numerous concrete surface layers, late additions which are
blocking the water within the walls instead of allowing it to evaporate, therefore
provoking crystallisation and consequently destruction of the inner walls and surfaces,
even around opening arches. A grout injection inside the damaged walls should be done
to reinforce them, before protecting the masonry with a new lime rendering, and lime
wash.

The Ashgar building is prestigious in size and decoration, with multiple and large
roshans on three facades, and a particular turquoise colour, and presents an extension
in the rear elevation, which can be left and used for service spaces. The turquoise
colour, not original to the older buildings in Jeddah, could be cleaned out and replaced
by the original brown colour (otherwise, it could eventually be kept, as it has become
recently part of the identity of the Ashgar House).
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Regarding the restoration of the numerous roshans and other decorative wooden
elements, they need to be thoroughly documented, dismantled, repaired and partially
replaced, re-using original elements whenever possible.

Need for a solid architectural project, to determine carefully the best possible use of
the numerous rooms and spaces ; mostly and primarily, the use and function of the
house needs to be determined ahead : a private house, offices, a boutique hotel, a
centre for cultural activities, a museum ?...

Most of the repair and consolidation techniques which need to be applied on the
Ashgar building are in line with the technical prescriptions identified in the
rehabilitation Manual written by I’Ecole d’Avignon for Al Balad, and most importantly
regarding the flooring at all levels. Detailed prescriptions for the works at a later stage
will mostly be derived from the solutions detailed in the Manual, and adapted for the
specific case of the Ashgar House.
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- General recommendations

The following technical recommendations are directly relating to the rehabilitation handbook,
which shall be used as an essential guideline for the conservation works, with regard to Historic
Jeddah requirements.

Hence, most of the technical solutions envisaged in this report for the Ashgar House are also
duly inspired by this technical manual for the repair and restoration of the city’s historic
buildings, regularly cited as reference within the Unesco World Heritage registration file for
Historic Jeddah. This practical tool was based on field studies and international best practices,
and specifically designed through a focused research on Jeddah’s historical buildings and the
traditional construction methods and materials associated. Main pathologies witnessed on the
Ashgar house are documented in the handbook, and quite common in Al Balad. Finally, when
studying solutions, it is crucial to take into account materials, construction systems, modern
technologies and the availability of such materials and solutions, both locally and elsewhere. In
this sense, a few materials missing locally in Saudi Arabia and necessary for a sound rehabilitation
of traditional buildings were identified, with industrial references.

- Structure

1. Load bearing structures

The survey of the buildings has shown that great similarities exist in the architectural design,
in the static diagrams and in the pathologies of Jeddah’s traditional houses. However, though
weaknesses and strengths are common to most buildings, notably on the structuural side, the
survey has highlighted the importance of regular maintenance for the conservation of the
buildings.

Reinforcement solutions are thus identical, while the amount and extent of the works vary
according to the condition of each building.

The principles guiding the works are:
preserve the original static diagram,
avoid overloading the building,
"tie up” the building to ensure overall stability and transfer the horizontal stresses and
strains towards the foundations.

Among the solutions prescribed for Historic Jeddah’s heritage buildings in the rehabilitation
Handbook, is the collaborative Mixed wood-concrete floors which are particularly important
from the practical point of view:

Traditional conservation/restoration techniques range from the replacement of the entire
wooden beams and pouring a concrete slab. These technical solutions, however, do not improve
the overall stability of the building nor solve seismic-related problems.
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The best option, would be to replace the deteriorated wood beams and wooden boards, and
then insert a thin reinforced concrete slab (5 to 10 cm), connected to the beams. The slab, is
also linked with the load-bearing walls by peripheral ties, which makes the whole constitutes
a sort of diaphragm that rigidifies the load-bearing walls and transfers the horizontal stresses
(notably seismic wawes). This new structural element will not only improve the acoustic
insulation and the planimmetry, but also greatly improve the overall resistance of the building.

Lastly, by binding this wall slab to the wooden beams with multiple connectors, we obtain a mixed,
high performance, wood-concrete floor, compatible with demanding load bearing levels (for
example, 400 kg/m2 for Beit Nassif)

The best, most affordable way to reinforce flooring is to connect the floors (cf A.7 and A.8
in the Rehabilitation Handbook). The technique consists in making a thin reinforced concrete
floor, with steel connections, sealed or screwed onto the beams of the floor. The
reinforcement can be completed by connecting the structure to the peripheral masonry. The
flooring can be surfaced manually, by smoothing the floor like the original one, or mechanically
with a power float : the aspect will be identical or close to that of traditional floors, while
improving the resistance of the surface ; there is no need for any another modern type of
coating.

2. Roofing

Terrace waterproofing is essential for the good preservation of buildings, and several types of
defects have been observed in the roofing in Ashgar House.

When initiating the rehabilitation of these houses it is absolutely necessary to reconsider the
whole geometry of the terraces, optimizing slopes and increasing the number of drainage
points (cf A.9 in the Rehabilitation Handbook). Modern waterproofing solutions can be
implemented, but the finishing layer should preferably be carried out with traditional materials
and techniques to preserve the genuineness of the heritage.

Thus, repairing flat terrace roofing could consist in making a connected floor with a reinforced
concrete flooring, reshaped with an outgoing slope, equipped with a tight membrane and a
heavy protection layer on top of the membrane. The final layer can be a stucco finishing, made
manually or mechanically: the result will be very close to traditional finishing.

On an aesthetic level, it would be necessary to improve the surveying of traditional drainage
systems, namely vertical trenches dug in the wall rendering.

If this element is part of a buildings authentic value, it should be restored for decorative
purposes: the operational drainage systems, however, should be implemented with tight
materials such as PVC pipes.

In the same line of aesthetic concerns, we should consider safeguarding and restoring the
multiple elements and volumes on terraces, such as chimneys, decorated cupolas, balusters...
based on a general study of the historical centre, taking into account the characteristic
elements and evolution of the city through time, completing elements where they are missing
based on old photographs (cf balconies above main entrance for the Ashgar House).

- Masonry

The ageing pathologies of the mineral layers (constituting both the protection and final
appearance) are linked to the deterioration and loss of bonding power of the renderings with
their supports, coral limestone rubble and wooden wall ties, as well as a deterioration of the
materials by soluble salts.
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The best measures to cure these issues involve replacing the deteriorated renderings and lime
washes, totally or partially

- Wood Joinery

When wood finishing needs maintenance, it is dismounted and scoured to remove any excess
paint. The restoration then primarily consists in disassembling the structures, clearing them to
graft on new pieces. This is good opportunity to check and maintain the hardware to keep the
unit in good working order.

Some of these joineries need to be remade: a careful layout must be drawn to reproduce the
unit exactly as it was. Joinery plays a "functional role first " but the worthiness and beauty of
woodwork are linked to the slightest details: proportions, sections and mouldings.

- Installations / Architectural project

Today, rehabilitation must absolutely incorporate modern and comfortable installations and
services for its inhabitants. Modernization is one of the major assets of rehabilitation.
Incorporating modern elements is no easy task, especially as these improvements are numerous
and complex in our day’s modern comfort and lifestyle. This is where we face our greatest
challenge: finding a balance between little adapted modern elements and the quality and value
of traditional heritage.

Standard methods foresee the creation of central columns grouping all systems and cablings in
vertical structures is a first step. In horizontal structures, the tiling, wooden elements and
paving can be used to install and conceal these elements. In the case of the traditional buildings
in Jeddah, and specifically for Ashgar house, we should avoid embedding any pipe work in the
masonry work as this would weaken the structure considerably.

- - Water

Water installations are made with steel pipes and plastic; fittings and pipes are disorganized
and placed randomly, either on the facade or inside the building. The renewal and
replacement of most installations should be considered.

Large water tanks found on the terraces should be avoided and dismantled, first for hygienic
reasons, and secondly because of their tremendous weight and risks they therefore represent
for the terrace and the structure. Water tanks can be set in some specific locations, preferably
in existing and unused caves and basements.

- lllustrations and details - Ashgar House

Most elements detailed above are illustrated in the following pages, from the outside front to
the terraces, at the roof level, including specific pathologies and decorative details.
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Front elevation

Side (left) & Back elevation (partial) Side (left) & Front elevation (partial)
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Entrance - Main door (stairs modified)

Mangabi stone recuperation (entry room) Ground floor (tests and analysis)



Prof adnan adas

Foundation consolidation (steel-frame concrete) Ground level - Soil, pipes and water table level...
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Cement layers and associated pathologies - to be  Cement renders on traditional structures are a bad
removed, walls dried and repaired, then re- match, as the cement doesn’t allow for the
plastered with lime renderings, compatible. water/humidity to evaporate, for the wall to
breathe : paint flakes, wall disaggregates...
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Vertical cracks (load, within plain wall) Vertical cracks (angles, connection, dilatation)
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Wooden decoration, ceilings and roshans (inner views, with shoring) : some missing elements...
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Wooden ceilings sagging; with cracks over some
window arches. Wooden elements to repair, clean,
and eventually replace...

Prof adnan adas

Damaged floors (water infiltration; bad cement
repairs, cracks and threatening arches, with key
stone ready almost dismantled) - Shoring and
consolidation are here essential, and should be
extended below the arch, until the overall repair
is done, ideally through one connected floor.

Cement to be removed once the arch is shored,
before re-grouting/filling the voids with NHL lime
mortar.
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Most important and urgent pathodology in the ..and two days later, dry, showing the extension
building : a shift in the slopes of the terrace led of the disruption between the floor and

to water stagnation, water infiltration, cracks, surrounding walls.
sagging... After rain...

F i

Damages on the ceiling below the water infiltration, with most wooden elements rotten, needing
replacement, and damaged mortars (cf arch). For more safety, preventive shoring could be doubled
here, parallel to existing one (one meter distance for ex.).
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Roof slopes outward are not functioning and water
is stagnating, damaging the surface and ultimately
infiltrating the masonry, disrupting connections...
Need for repair, and ideally the implementation of
a connected floor, completed by the necessary
protection/insulation layers...

Decorative element hanging by a thread, needs removal and repair before being replaced after general

Prof adnan adas

Sagging floor beams, and/or scale, cracking and
deterioration of the coating or layers of the slab,
led to this situation, with stagnant water, leaking
and infiltration...

consolidation works took place. Vertical crack on the left indicates movement of the wall outward and
calls for connection to the floors and other walls (connected flooring).
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Roofing : parabolic antennas and cisterns to be removed, as well as ciment layers on the acrotera
parapets in coral stones, to be protected with lime mortar.

Horizontal cracks resulting from water infiltrations will be trated through the implementation of a
connected floor at roof level.
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Roof terraces - Sagging and reversal of slopes led to water stagnation, infiltration, cracks. If nothing is
done, this process will be resulting in the dismantling of masonry elements and floors, and ultimately
the collapse of the building...
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Refined sculptured wooden door, at the entrance:  Wooden elements to be cleaned and repaired,
need for cleaning and repair, with the with partial replacement.
replacement of a few damaged elements...

Wooden decorative elements in a relatively good state, needy cleaning and punctual replacements...
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Decorative cement tiles (to recuperate, and put Ceiling decorative element, to clean, restore and
back on top of newly connected flooring) put back in place.

New staircase, to be cleaned and arranged ; no Modern bathrooms need to be cleaned up and
need for replacement, unless there is a will to put  reconfigured, according to the defined use and
back into shape the original type of stairs (stone associated architectural project.

and mortar, with wooden edges)...



Prof adnan adas

Al
almagsura

T




A
O oD
= J,J.'&J;N.?

Prof adnan adas

~
almagsura




Prof adnan adas

(s
almagsura

ave il Adad (pe bl



Prof adnan adas

O
almagsura

. Soluti . . . % .

C. Solutions il A ALy Caind) L‘-.‘J dallae
LIAISON DALLETTE POUTRE BOIS

TIREFONDS REPRENANT L'EFFORT DALLETTE BA 5 & 10cm

DE CISAILLEMENT A LA JONCTION
BOIS / BETON

POUTRE BOIS

LIAISON DALLETTE MACONNERIE

PERFORATIONS + BARRES HA8 E=60
SCELLEMENT AU MORTIER EXPANSIF
(SANS RETRAIT)

TYPE SIKAGROUT, CLAVEX OU SIMILAIRE

\

L O

—_—y ! ——
i —
e a— —
B A
I
o0

DALLETTE BA 5 a 10cm

POUTRE BOIS

Sl e 33



Prof adnan adas

L.a\};j\eu‘)a

eile sale 5 AT 5 Joal il ke -1
L e 5 Y sk ane 50 ddlise JS i dlac ] -2
i) B s -3




Prof adnan adas

ol plasll e 3aalatia F g phy Cleads dallag

ELEVATION COUPE VERTICALE
Al laall dgal s ol adaita

JY e 70 J e 70

70 mini 70 mini

COUPE HORIZONTALE




Prof adnan adas

7
almagsura

D. FOLLOW-UP

Material supply

A few elements and materials necessary for a good restoration of Old Jeddah structures and
buildings seem to be missing from the local market, and would need to be imported. Some
references were collected in this objective (cf annexes) :

- Galvanized steel bars : Gedimat; Tecnaria

- NHL 3.5 & NHL 5 Lime : CESA - Chaux et Enduits de Saint-Astier

Technical follow-up, training and supervision

Based on this pre-diagnosis mission and report (Step 1), a complete mission for diagnostic and
structural review would need to take place rapidly, before any actual consolidation work takes
place, notably to confirm and detail the technical solutions for identified pathologies (Step 2).

In accordance with the architectural project and the restoration project, it would ideally be
followed by a third on-site mission (Step 3),including:

- Technical assistance for the work specifications,

- On-site guidance and training on structure, masonry and joinery works

Hydea Spa (with Bets Aigoin) would act as technical partner, associated with Dr Adnan Adas :
its scope of work will be mainly the structural elements of the building, including masonry,
joinery, and terrace.

Obviously, the proposed solutions will take into account the adaptation of the building to its
new functions and the related architectural design and project.

The team shall be composed of the top-level international experts who developed and wrote
the “restoration Handbook” for Historic Jeddah, specified as a core element by the Unesco in
its nomination file, within the Management Plan. As such, all of them are familiar to the
specific context, and worked in Jeddah before: Christophe GRAZ (Arch., Coord.), Norbert
AIGOIN (Str.), Jean-Jacques ALGROS (Mas.), Jean-Yves GINEL (Join.).
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