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« Al Balad is an exceptional urban and historical fabric
which is an essential part of Jeddah'’s identity. Jeddah qj\
Is the second city of Saudi Arabia located on the Red | @@ﬁ-@
Sea. It is the main seaport of contemporary Saud..
Jeddah is part of the Hejaz region composed by the
strip of land between the Red Sea and the mountains,
which are also part of the region

» Jeddah is characterized by a distinctive architectural
tradition composed of tower houses built in the late
20th century by the city’'s mercantile elites. Jeddah’s
proximity to the red sea combines the local extraction
of the renowned coral stone with contemporary
influences and crafts from the trade routes. The
combination brought forth a very unique and
characterizing type of architecture and construction
methods

. CONVENTION
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CASE STUDY (BAIT AESIRAFI BUILDING)

* The building is located at Haret Al Sham,
west - south of Al Baiaa Square at Jeddah
city

* It consists of four stories, with total built up
area of 1367 m2. The building system

consists of coral stones for walls and
structural wooden beams for slabs

 The building was constructed as a
residential building. Based on the
architectural design and  historical
conclusions, the building was inhabited by
two different families

WWW.icri.org
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When playing as a slideshow, this slide will display live content

Poll: Using natural raw materials found in the
surrounding environment instead of materials such
as concrete or steel may be more economically and

environmentally friendly for building residential
buildings.



[CRI BUILDING SYSTEM

CDNCRETE REPAIR
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Foundations:
Coral (Manqgabi) stone

Bearing walls:
Coral stone + wooden beams (Takalel)

Slabs:

Structural wooden beams + cladding +
top reinforced concrete slabs

WWW.icri.org
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CONCRETE REPAIR

Restore
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ICIR| 3D LASER SCANNING
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North & East elevations North & West elevations

South & East elevations South & West elevations
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4. Acrylic painting

3. Cement finishing

1. Coral Stone

2. Mortal

CORAL STONE MORTAR STRUCTURAL ELEMENT
(BEAMS, JOISTS)
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Renew

= Survey &Inspection

= Stru
cturalb ' |
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EVa luatlo { REC.OMMENDATIONS FOR THE BNALYﬁls. CONSERV ATION AND A combination of both scientific and cultural knowledg® and expenence is indispensable for the study ot
n { STRUCTU RAL HESTORATIDN OF ARCHITECTU RAL HERITAGE all architectural neritage. OnlY in this _corﬂex\ can the guidelines help er ation,
| strengthent and the restoration of buildings. The purpose of all studies, research and interventions IS to
| safeguard the cuttural and historical value of the building as a whole and structural engineering i the \
| M scientific support necessary 1@ obtain this resu
| Consernving afd'nitectural nertage usually requires @ mu\t'sdlsciplinary approach jnvolving @ variety of \
pro*essnonals and organisations- These guidelines nhave been pfepared 1o assist this work and faciltate

= Rehabilitati
bilitation recommendati - a1 citer
nda th ns ' _ structural servation requires poth qualitative data, based on the direct ol;seﬂauon c;:l

1

{ makes it very difficult to establish 5 al _While the ia { clear guU ines can €& lead 0
| 2% Generally ambig’ ns, codes red ¥ modem stru often
\ 52 Historical structural and architectural investigations : RIS ; s iy

| > % ; mappropnatety applied 1© histonc structures- For example, e entorcement of seismic and geOted\mca!
\ o8 SuVEY of the structur® codes, can lead to drastic and often unnecessan measures that fail to take account of rea! structural
| 24 Field research and jaboratory testind pehaviour

| 25 Monitoring :

{ Tne subjective aspects invoived I the study and safety assessment of an historic puilding, the
uncertaint in the data assumed and the difficulties of a precise evaluation of the phenomena, may

1
|=| 5 M conclusions Of uncertain refiabiity. \t is important, efore cearty all these cts, in
\ rcular care tak n the de t of the d the reliability of the results, In an
| 31 Gﬂf‘;“ al aspects EXPLANATORY REPORT. This report Snd critical analysis of aafety of the structure
! 32 structu BN and damage in order o i o measures and will faciltate the final judgemen ihe safety of the
| 33 Mat:ena'- charad eristics and decay processcs structure and the sions 10 pe taken.
| 34 Actions on and

as a mc

| 4
\ The evaluation of a building frequently requires 2 holistic approach considenng the building
ust the assgssmeﬂ‘ of individual elements.

ramerman';
|
2 (= 151TL oF DA AL FO MATIO A MY TIGATE <)

| 41 eral aspects

.1 42 |dentification of the causes (Diagnosi) 24 Gene 1l

| 43 Safety evaluation

{ 431 problem of safety evaluation The investigation of the structure requires an interdisciplinary approach that 9oes peyond simple

| 432 tustodcal analysi® technical considerations because historical research can Siscover phenomena e volving structural

| 433  Quatoll analysis pehaviour while historical questions pe answered DY considering structural behaviout

\ -3 approach Therefore it is important that an investigatind team be jormed that incorporates @ range of skilis

\ appropriate to the cha(actedstiw of the puilding and which is directed by someone with adequate
expernence

Knowledg® of the structure requires information on its conception, onits consrrucuonal techniques,
on the p(OcesSCs of decay and damage, on changes that have been made and finally on its
che:

. i

| 5.1 General aspects " gefinition, des iption and understanding of the building’s pistoric and cuttural significance;

'. 52 Masonry puilding _ a description of the original puilding materials and construction techniques.

,] 53 Timber . nistorical research covering the entire life of the structure including poth changes to its form and
54 lron and st any previ tural interventions,

eel

'. 55 Reinforced concrete _gescription of the structure in its presen state including gentification of damage: gecay and

{ Z L possiblie progrgswe phemn-.em. using appropnate types of test,

\ appendix 1.~ Committee members: _ gescription of the actions involved. structural behaviout and types of materials;

dix 2 Gl A 'pte-survey' of both the site and the puilding should guide these studies.

| Because these can all be camied out at different jevels of detail it is jmportant © establish 8 cost
effective plan of activities onal to the structure’s complexity and which also takes into

WWW . I Cri . O rg I'| om the knowledge gained. In some Cases itis convenien!
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Ground water table exists at 120 m below ground level
Decay of many coral stone bearing walls

Third floor and roof walls were built with irregular shape
coral stones

NHL plaster at most of coral stone walls was found in
deteriorated condition

Structural wooden beams at walls (Takalel) deterioration
condition vary from medium (need restoration) to severe
(need replacement)

Structural slabs wooden beams deterioration condition
vary from medium to severe

Architectural wooden elements condition vary between
missing elements, medium damage elements (need
restoration), and severe damage elements (need
replacement)

WWW.icri.org

rCRI BUILDING STATUSbefore rehabilitation)
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Work steps

 Site housekeeping and pest control
« Documentation and coding

« Temporary supporting installation

* Tests

« Critical cracks stitching at walls

« Replacement of deteriorated walls coral stones, from ground floor to
roof

« Restoration / Replacement of structural wooden elements at slabs
from roof to ground floor

 Resisting building slope by using reinforcement bars and galvanized
steel plates at concrete slabs

* Insulation of roof slab
« Strengthening of foundations
 Plastering with NHL material (Natural Hydraulic Lime)

» Restoration/ Replacement of architectural wooden elements

- Restoration of gypsum decorative elements o o o 2025 SPRlNG
. CONVENTION
WWW.Icr.org APRIL 13- 16, 2025
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Housekeeping and pest control

= Removalofall wastes

= Pest control

2025 SPRING
. CONVENTION
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|JCRI REHABILITATION WORKS

CONCRETE REPAIR

Restore | Repurpose | Renew

Documentation and coding

* Numbering each room / void
= Photograph each room / void

* Preparation of documentation report

2025 SPRING
o CONVENTION
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ICR| REHABILITATION WORKS
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Temporary supporting installation

= External supporting with steel

sections

* Internal supporting with Propping

2025 SPRING
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Tests

= Soil nvestigation

= Masonry test

Structural wood test

= Architectural wood test
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Tests

Minimum acceptable range of
material properties to be used
In restoration

WWW.icri.org

Stonea
Propaerty i Manx
Absorption (9%6) LA 20
Specific Grawvity (bulk owvern dry (-)) 1.40 198
Compressive Strength (Mpa) 5.0 [t P
WwWooden Beams
Propeaerty Wwood type i rmE
i a Jumniperus (Aarar) SO0 1200
Dy Density (kgfmm™)
MMahogamny SO0 1100
Compressive Strength (Mpa) Juniperus (Arar) 40 PN A
Parallel to Fiber Mahogany A0 | =
Compressive Strength (Mpa) Juniperus (Auorar) 20 [t N
Across the Fiber Mahogany 0 =
Flexural Stremngth - Modulus of Juniperuas (Arar) Lk A
Rupture (Mpa) Mahogany 7O P

REHABILITATION WORKS

Wimndowws

MNatural Dwensity

Flexural
Strength -
Mnodulus OfF

FParalll 1o

Fiber

Aoccrnoss o Fibwaar

Compressing

Y oung's

Compressive

Youndg's

(kg3 Rupture = Strength rModulus Strength (Mpa) mModulus
(MMpa) (Mpa) (Mpa) (Mpa)
MNot LLess than 350 5 5 3.5 95 = 2 8.9
Accepted Average S30 I0.s 120 533 24 1 =290
Roshans
Flexural Parallel to Fiber SAccross to Fiber

MNatural Drensity

Strength -
MModulus of

Compressiv

M oung's

Compressive

Y oung's

(kg3 = Strength rModulus mModulus
Rupiture Strength (Mpa
(Mpa) (Mpa) (Mpa) gth (Mp2)]  (mpa)
MOt Less than 355 2 3.3 103 2.9 95
Acccepited Average 597 355 14 .3 208 4.8 354
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Critical cracks stitching at walls

= Inspection ofall the building cracks
= Stitching the critical cracks

» Installation of gypsum stickers at

cracks locations

» Installation of cracks meters (rulers)

at cracks locations

2025 SPRING
CONVENTION
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ICIR| REHABILITATION WORKS

CONCRETE REPAIR
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Replacement of deteriorated walls
coral stones, from ground floor to
roof

= Restoration of partially damaged

coral stones

= Replacement of totally damaged

coral stones

* Building new coral stone walls

(where required)

= Removal of existing coral stone

walls (where required)

= Restoration / Replacement of

wooden Takalel

2025 SPRING
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CONCRETE REPAIR
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Restoration / Replacement of
structural wooden elements at slabs
from roof to ground floor

= Demolition and removal of existing

RC slabs above wooden beams

» Restoration of semi damaged Pt i B s AL N :
wooden beams
= Replacement of damaged wooden

beams with new ones of same

shape and section

= Installation ofcladding

r Al Fe o - )
o ' v } = #

R}
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Resisting building slope by using
reinforcement bars and galvanized
steel plates at concrete slabs

am

* Building slope status

= Survey monitoring ofthe slope

01-First Floor
i i .EE;D.H..I m
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Resisting building slope by using
reinforcement bars and galvanized
steel plates at concrete slabs

= Installation of additional
reinforcement steel bars at slabs,
that are welded with the slab
reinforcement steel bars, and
extending in the coral stone walls to

outside

= Installation of galvanized steel
plates (10 cm width, 1 cm thickness)

connecting the remnforcement steel

bars from outside, to stabilize the

building slope at all floors

2025 SPRING
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Insulation of roof slab

= Waterproofing insulation
= Heat insulation

= Screed casting

2025 SPRING
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Strengthening of foundations

= Excavation
= Dewatering

= Replacement of deteriorated coral

stones
= Casting plain concrete

= Strengthening (increasing the existing N -4 “,F‘
foundations width), as per structural

study recommendations

= Termite control

= Backfilling

2025 SPRING
o CONVENTION
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CONCRETE REPAIR
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Plastering with NHL material
(Natural Hydraulic Lime)

= st and 2™ layers, Dbefore

foundations strengthening

« 3 Jayer (finishing), afier foundations
strengthening and istallation of
architectural wooden elements
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Restoration / Replacement of
architectural wooden elements

= Restoration of partially deteriorated

elements

= Replacement (fabrication) of missing

or fully deteriorated elements
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Restoration of gypsum decorative = %_.
elements T ———

= Restoration of partially deteriorated

elements

= Casting similar molds for fully

deteriorated elements
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Resources

Evaluate this Session

WWW.icri.org

ICIR|l SESSIONEVALUATION

To complete the session evaluation, open the ICRI
Convention App.

Under Plan Your Event, select Schedule, and then the
Technical Session you are attending. Select the sub-
session you are attending, scroll down to Resources, and
select Evaluate this Session.

2025 SPRING
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ANY QUESTIONS?
RN
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