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Structural and Architectural Damage Aspects ofHistoric
Renaissance Buildings in Egypt and the Proposed
Rehabilitation Methods

Mohamed Abdelmegeed
Abstract

Historic renaissance structures are one of the most architecture forms that
represent and demonstrate the architectural and cultural wedhtypf. It is

works of art designed by famous European architects durifiganél 28

century. By the beginning of T&entury, the state of the city changed, as the
aristocracy, rich and the elite deserted it westwards into the new extension to
the city Such demographic modification adversely affected the social
structure, as many of the buildings wereooeupied by secondary traders and
laborers. Otherwise most buildings were converting into industrial workshops.
All that had a reverse effect not ontyn the historic fabric but also on the
structural safety of these buildinghe work that composes the subject focuses

on three main issues. The first issue builds on bo#itinsurvey and on an
extensive literature review to study renaissance stregtior Cairo. Where, the
second issue is to identify and briefly describe the structural and architectural
damage caused to historic renaissance buildings due to many cases such as, the
misuse, the effect of 2011revolution, Cairo Metro railway Practicesgegir

2017: 2020) and change and conversion processes. The last issue is to propose
adequate intervention and retrofit procedures to strengthening and repair
damaged structures or to upgrade undamaged ones.

Keywords: Conflict, Damage assessmentntervention methods Misuse,
Modernity, Renaissance structuré&drengthening Sructural damage
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Introduction

Whether you are in a town, district, alley, or even in the country you are

not

certainly from

away

oQGaoimanurliagy pt i an o

historic city that expands from street to alley to lane (ICOMQS79;
UNESCQ 2012). Historically, Cairo was initiated on the eastern side of the

Nile River banks as shown in kige 1 (Sykora et al.,

2009; Hawas, 2002;

Abdelmegeed2015) Nearly all these areas, which are set with red square in
Figurel, are founded by the beginning ofrtlﬂentury and end of fcentury.

Figure 1. Cairo Map
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In 19" century the demographicimage of Cairo state began heavily

transformed,

in particular its residential urban fabric. Renaissance structures

considerably have significant distinctions in construction methods, building

materials, architectural

components and decorative elementsisBance

architecture in Cairo is considered to represent the artifacts, structural and
architectural trends predominating in Egypt and Europe this period (Baroque,

Rococo ad gothic style) as shown in Figuze
By the late of 1

century the urbanismni Cairo began to deserb t

westernization, particularlynder the reigns of Mohamed Ali and his successors
(Abou E}Ela, 2003; Hawas, 2002; Rabba@11). During the Ismailia period (
Khedive Ismail 183895), one observes the drift towards ignoring Amabi
traditional behavioral aspects, as in this model, entrances were followed by a lobby
or a doorway then a hall for the purpa@dehe partitioning of spaceag influence
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of European architectur@dbdelmoniem, 2010, 24; Ficarelli, 2008bdelmegeed
2015).

Figure 2. Examples of Renaissanc&ustures inCairo (ElSakakini Palace and
Building 35 in Bostan St.)

In situ observations to renaissance heritage structures visited, as a whole, are
in bad condition and are not sufficient protecagginst surrounding hazards. 60
percent of the inhabitant buildings were either in bad condition, or in need of total
restoration. Otherwise, the buildinggtwere maintained until the second half of
the 20" century were exposed to rapid deterioration of masonry and wooden
ceilings due to the effect of misused and environmental factors. As sequences of
neglect and ignoring to the heritage values of renaissance structures a lot of
palaces were fplaced with ratal flats, other buildings were usediscriminately
for unsuitable functions. Furthermore, the buildings suffered from a lack of
necessary maintenance or even official attention of thegonsible for these
buildings(Hawas, 202; Abdelmegeed, 2015)y&@mani etal., 2018).

Most previous researches which discussed the renaissance architecture in
Cairo/Egypt, for examplélawas,2002, Abdelrady eal., 2010; Elyamani edl.,
2018; Michele Betti etl., 2010; Hemeda, 2013; Rashad, 2015; Abdelmegeed
2015, etc., focused in the effect of environmental factors and the misuse on these
buildings. But this paper will concern with another issue depending on the
structural and architectural damage phenonarththe methods used to retrofit
and rehabilitate renaissee buildings in Cairo. The main objectives of the work
are on one hand, to present brief descripticenaissance structures in Egypt and
on the other hand to determine and evaluate the extent and types of structural and
architectural damage sustainedy kheritage renaissance buildings. This
determination mainly depended on the evaluation of current situation threugh in
situ observations, and documentation of recent and present restoration works.

Description of Renaissancé&r&ctures in Egypt

In Mohamed Ali region(1805) Egypt testified its first days of being
modernized where first urban expanding outsideQltke Cairo (Islamic Cairo)
boundaries were staden his region period (see Figure Fhe most significant
changes in Cairo urban devpiment during the rule of Mohamed Ali and his
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successors are (a) straightening iamgrovement the streets of Old/Islamic Cairo,

(b) relocation of old cemeteries, (c) the creation of monumental plaza and some
regular divisions and (d) filling the ponds aswlamps adjacent to Old Cairo and
leveling its lands Hawas, 2002; Rashad, 201Abdelmegeed, 2015Regina
Santos2018).

Figure 3. Transformations ldppened in Cairo duringlohamed Ali and Khedive
Ismail Reriods
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Renaissance structures in Cairo designed in the form of traditional masonry
architectures as all of T%uildings constructed using local natural stone or of
fired clay bricks. It is also one of the most versatile, in terms of structura) for
consists of bearing walls, arches, pillars, domes and vaults. The majority of
renaissance buildings were planned and designed by European architects who
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arrived in Egypt in khedive Mohamed Ali and his succesét865) rule, in
particular Khedive IsmadndKhedive Said rule era (see Figdie

On one hand the first quarter of"l€entury structures were characterized by
a rereading of models of classicism from the latter part of tH& cEhtury or
Napol eo mncient @reek or iRoman principles and style in art and
literaturefi . On the other hand, rivedhafter #848) opean ar
began to show the first signs of retrievalith a selective attitude and exempt of
philological preoccupations, stylistic forms and ornamental drawn from the
collections or reertoire of Islamic architectur@arris and Giovanni, 2004; Oram
and Stelfox, 2004; Mohamed, 2009; Hemeda, 2013; Elyamaal.,e2018).
European professional architects and artists, in particular Italians shobsaani,
Lukovitch and Francesco Mancini became progressively involvenl \aith
private and community developments in the westernization 8f c&tury
architecture. Otherwis&\Vesternization action was not confined to Cairo alone,
but it included most of Egyptian governorates. In general this happened when new
urban notablelige and the earliest wealthy Greek families (Zizinia, Tossiza, and
D'Anastasi) tried to express their readiness to sponsor their private living and
ethnic communitieésee Figuré)



ATINER CONFERENCE PAPER SERIES NGUL20182599

Flgure 5 Examples of 1‘@Century Rilaces inZizinia District- Alexandrla
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For the Tossiza Palace, the most prominent building on the square (today
become the Stock Exchaniga/Boursg, Mancini continued using his concepts,
expressing his best architecture in Mdassical language Following the same
tradition were his compatriots, Luigi Storari in the Greek Chuksrgngelismos
18471856, and Ernestdierotti's developments of the Greek community
residential buildings in 1853A¢vad, 2008; Mohamed2009). As general role,
when looking to renaissance buildings Cairo, we will find that the level of
development of the structural system depends on the following factors

1 The size of the buildings varies from one to the other depending on its use
(church, palace or residential house). Thus, plan dimensions vénging
some meters to sontenths of meters.

T Buildings have slightlyectangulawor squarein-plan geometry, with two,
three four or even Gloorsat most.

1 The separation distance between buildings varying from 3: 6 meters and
more as a rule when separafeain adjacent buildings. The separation
distance mostly depending on the buildings typology. In spite of we find
that the separation distance between buildings does not exceed 4 meters in
some district, we find that the distance between palaces and radjace
buildings not less than six meters at least (sea&).

Figure 6. Separatlon Distance between leferent Typesudﬂﬁﬂgs
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1 One of the most unique characters of renaissance structures in Egypt is the
use of preceding arcade system with fanldydrs.

1 The estimated opening area to the total wall surface is approximately 23%.
The high ratio of openings intentionally for ventilation purpose. The main
function of building is for more than one family. It is very common to find
these buildings usedrfeommercial purposes.

1 The lateral loadesisting system is areinforced masonry walls. The main
lateral loadresisting system consists of unreinforced stone masonry
bearing walls. Floors and roof are wooden structures. The wall layout in
plan is criticalfor the lateral performance of theenstruction type. Also,
the connection between the structural bearing walls was effected through
the use of large limestone blocks (corner stane's)

1 Renaissance structures in Cairo built by using local building materia
the shape of blocks (naturstiones) or manufactured shagfieed bricks)
and a series of mortar joints arranged irregularly (as in stone masonry)
regularly (as in brickworkjLopez et al 1998; Abdelmegee@005).The
most building materials uddn 19" century buildings are rubble (cobble)
and ashlars stones in addition to fired bricks in certain partitions of the
building. The structural loadearing walls are constructed in the form of
the singleleaf or of the saalled thredeaf type (with two disete external
|l eafs and an infild]l mat er i alt@) , wit h
600 mm) as shown in Figure

Figure 7.Load Bearing Walls where (A) Sindaf Type and (B) Threeaf Type

.
" -

f  Timber floor construction in the form of wooden beams covered with
wooden planks, ballast fill, aride flooring, as shown in Figui& Sand or
straw overlay is provided in between planks and boards of the roof for
thermal comfort. In most cases, timbeisjs are placed on top of walls
without any positive connection (see Fig@e
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Figure 8. El-Gohara Palace Roof (Using Sand Ove

rlay under WoodksmkB)
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1 Roof/floor timberpegged together by using nails and screw fixings. On
one hand 99% of roofa renaissance buildings in Cairo were constructed
in the form of flat roof but approximately 5% of them were covered with
the sacalled wooden pergola. On the other hand, durirgtinsurvey to
demolished building which datéack to the first quartesf 20" century
(Figure9) it founded that they used iron bars instead of wooden beams.
The iron bars were covered with wooden planks.

Figure 9. The Use of Iron Bars in Renaissanceu&ures (Elnonera District
House 1940:1945)

Structural Damage Factors and Deterioration Aspects

The essence of damage mechanisms in structures is the outcome of the
interaction between the structure and the surrounding environmental actions; in
fact, the persistent or continuous changes of the surrouvaifrgnmental actions
play an important role in thaéeterioration of historic masonry buildings (Shar
and Maitis 1995, 12; Dov2004 Calid etal., 2014; Abdelmegeed?005).
Otherwise,Valluzzi, et al. 2005 and ICOMOS 2003 referred that structural and
architectural damage in historic buildings occurs when the external forces stresses

10
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increase beyond the strength of the building materials at locations of the structural
elements parts.

Also, some of historical buildings underwent to some modifications
po@esses, in particular the decrease
monumental portal or gate, and replaced the original wooden roof by terraces with
concrete slabs and concrete beams. Howthese structural modifications lead to
significart deterioration phenomeiigigure 10)

Figure 10. Structural and Architectural Damage Aspects in Renaissanibgirit)s
in Cairo
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As mentioned before the paper will address the impact ofmeaale and
modernization actions which have a significant deterioration mechanisms on
renaissance structures. Accordingly, we will study the effe@) athange and
conversionp) 25 January 201 %volution effect (conflict effect), ang) the effect

of Cairo Metro railway Project (project 2017: 2020).

Change and Gnversion

Change and conversion, in historical buildings, are most likely to occur due to
change in use of the buildings or dueadded or removed one or more of
architectural elements or even added additional floor upon the building.
Renaissancestructures in Cairo usually have undergone many significant
deterioration phenomena due to substantial changes in its structural and
archiectural system, including partial demolition, removal of internal walls, added
new openings (door and window openings), for example i8akbkini palace
when ElSakakini family gave the owner right to the Ministry of Health for some

11
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years, the palace wasisused and neglected and certainly the Ministry of Health
was not the best caretaker of the palace. Ministry of Health mad some substantial
changes in the architectural system of the palace such as making a new door and
window openings, a new lighting arelectrical supply elements, and a new
plumbing systenfsee Figurd.1).

Figure 11.Substantial Changes in the ArchitecturgisBem of EtSakakini Rlace
1879

Recently, palaces and larger renaissance houses were abandoned into smaller
and higherconcrete structures. A lot of heritage buildings werplaeed with
rental flats, other buildings were used indiscriminately for defensmostly
unsuitable functiongtherwise, renaissance buildings in Egypt usually undergo to
modification processes. Mdication actionstake many shapes such as the
decrease in height of an entire story, stripped off some of original portals and
increment eka floors to the building (Figure 12and as a result of such
modifications the buildings susceptible to seriowshigectural and structural
damage phenomena such as, cracking, settlefiadiote in localized regions
building collapseand advemrly affect historic charactefAbdelmegeed, 2015;
Calio etal., 2014)

Figure 12.New Extra Floors in Renaissancailings

N P
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Conflict (2011Revolution)

In the first quarter of 21 century (starting from 2010) Cultural heritage in
Middle East suffered a new category of deterioration factor named (Arabic
spring). In January 2011, public revolution began in Egypt this revolution has their
destructive impact not only on income resosrce o r peopleds | ives &
cultural heritaggFigure 13) Increasingly, conflicts target symbols of culture to
destroy identities and lead to the deliberate destruction of cultural hédritage
this damage can also be accidental. In terms of specifically cultural properties,
2011 and other revolutions or cbeis in Egypt impose different types of damage
to cultural heritage in Cairo.

Figure 13 25 January Revolution (Ramseagi8re)

Renaissance buildings

The negative affected of 25 January revolution on renaissance buildings in
Egypt can be summarized as the followings:

1. Intentional targeting by hostile groups intending to devastate the racial,
national or religious symbols of countries or to impose specific intruder
ideologies. Otherwise, the effect of the political fights and instalilitiye
country during 2011 and 2@ was clear on the deteriorations and
destructions of some historic renaissance buildingswntbwn Cairo, as
shown in Figure 14

Figure 14 Damage Phenomena during thelewing Events of 28 January
Revolution whergA) French School Lgée laLiberté de Bab ElLouqe(B) Fire
in the Egyptian Science Institute

13
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2. The vast majority of renaissance structures follow thevidol private
ownerships andhe owner made their efforts (Expkxt of security
absence after 2Eanuary revolution) to deud these buildings (see Figure
15) and rebuilt them in the form of high steel buildings searching of rich

3. Unintentional destruction due to both of the neglect of the value of historic
buildings and the absence of governmental role. As a result of néwglect t
people who lived adjacent to the uninhabited buildings use them as
garbage dump.

Figure 15. Destructing Processes to Renaissance Building during the Following
Events of 28January Rvolution

Effect of Underground Metro

The khedival Cairo Area, downtown, is considering the biggest and most
densely populated place in Greater Cairo. On one hand Metro is strongly concept
for enhancing the living standard in khedival Cairo Area and on the other hand
Cairo Metro Line 3 presdgtoperates fromittabato Ahramstation in Heliopolis
region, crossing khedival Cairo Area (downtown). The total length of the line will
be approxnately 50 kilometers (31 mileshost of the total legth is in bored
tunnel. Figurel6 shows the Metro lines destinations and the historic area in Cairo
(Ministry of Transportation, Metro sector, Egypt, 2R15

Nowadays renaissance structures in khedival Cairo are suffering many
deterioration phenomena due to the effect of Cairo Meime 3 project. As
shown in Figure 17he project crosses under 23 July Street which has many of
renaissance buildings. Vibratiogenerated by the project running on underground
tracks transfer through the ground into surrounding structures. These induced
vibrations usually cause no threat to the safety of the structures, but their
undesirable impacts can significantly lower theliaf life and the working
conditions of these structureslso there may be concern about the possibility of
adverse longerm effects of vibrations on old buildings and historical monuments
along metro corridors, especially those in a weak condi#ed (Nakat 2014;
Twinning Roject Fche 2015). Manyhistorical buildings located in Ebaaish
Street, including dwellings and shops were damaged due to suddenly ground
settlement during digging the metro tunnels.

14
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Figure 16.Egyptian Metro Railways (Twinning Projectdhe 2015)
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Figure 17. Metro Tunnel Diggingdperations Adjacent to Renaissanagldngs
(Downtown)

Case Study SABTIIYYAH Building)

SABTIIYYAHs one of the old historical neighborhood districts of khedival
Cairo, clustered around the famous Ramses squar®amndes Railway station
(Figure 18. SABTIIYYAHthe Egyptian historical district, contains a large number
of historical, economical, architectural and traditional masonry buildings.

15
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Figure 18.Location ofSABTIIYYAHDistricts
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In the middle oSABTIIYYAHTto the north west of Ramssguare , where the
building that forms the subject of the case study is located and will be referred to
a SSABTIIYYAH: building, thereafter (Figure 19pABTIIYYAHouilding, which
was built in the late 1§ early 2" century, is one of renaissanceldinigs which
represent the architectural and structural trends widespread in Cairo this period. By
time, this house has suffered significant structural and architectural damage

phenomena due to various causes, such as construction defects, seismmexcitati
neglect, environmental surrounding factors etc.

Limestone, serathiseled and chiseled stones, are the main building materials
used forSABTIIYYAHDbuilding the construction of structural and architectural

elements (seé&igure 20. While Mortar (gypsum mortar), containing a major
quantity of sand andsanaller quantity of gypsum.

16
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The structural walls in the building have a width of 0.4 m. They were built
with semichiseled limestone, bound together with large amount mortar "ashlars
masonry".The roof of the building (completely destroyed) was made of, 15 m
high x,11 m wide timber beams arranged in parallel at unequal distances of 50 to
70 cm. Timber beams covered with 35 cm wide x 4 cm thiakks as shown in
Figure 21 The beams are simply supported within recesses formed in opposite
walls.

Figure 21 Timber Beams and Wooden Planks in theoRof SABTIIYYAH
Building

Current Stuation

From visual observation, it has been settled that the building suffer significant
structural damage in its masonry walls and roof. Structural damage such as
collapse of roofout-of-plane displacements, loss of mass, wall deep cracking,
destroyed of internal and external walls, etc. The damage suffered as a result of
aging, construction faults/ defects, lack of maintenance, environmental actions,
neglect and willingness of bding owner to demolish it in order to rebuild in the
form of high concret building searching of wealth.

On the other hand the building suffers a localization collapse in its internal
and external walls in addition to a whole roof collapse (seer¢-ig2aand 2d).

Wall collapse is due to structural defects (inadequate design) and the use of
unsuitable building materials.
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