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HIGHLIGHTS  GRAPHICAL ABSTRACT 

 Fustat excavations site suffers from 

many problems related to its local en-

vironment and its building materials. 

 By tracking the site in the proposed 

time period (23 years), the site under-

went many changes in terms of wet 

and dry cycles, growth of plants, dis-

appearance of some ruins, increase of 

population and buildings' density.  

 Fired bricks suffer from a weak inter-

nal structure, which causes its fragility 

and easily lost.  

 The bonding mortar is dry and lacks 

its suitable percentages of improving 

materials. 
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The city of Fustat which is located in Cairo, 

Egypt, was the first Islamic city in Africa. The 

site underwent excavation works that revealed 

some city and buildings. Excavations stopped 

in 1975, and from that time the site started to 

deteriorate. The most important deterioration 

factors were the urban expansion and the ris-

ing of groundwater level, besides lacking any 

regular restoration or evaluation works.   

The study aims to monitor the state of preser-

vation of the Fustat excavations site and track 

the stages of its deterioration during a specific 

period (23 years). This helps in monitoring the 

rate of deterioration during that period, thus 
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predicting the condition of the site during a similar future period of time or more. To achieve 

these aims, the following methodology was suggested: a. monitoring the current deterioration 

phenomena and its causes, b. determining the state of archaeological building materials by 

taking small representative samples from the fired bricks and mortar, and c. standard samples 

of fired bricks and mortar were used for the comparison with the results of the current samples 

in order to determine the status of preservation of the archaeological building materials at the 

site. 

 

1. Introduction 
Visiting the Fustat excavations site reflects 

mixed impressions between an ancient city 

that was famous for its civilization and histo-

ry, and some ruins that disappeared due to 

natural and human factors. The Fustat exca-

vations site is considered part of the Fustat 

archaeological site (Fig. 1) that includes 

many archaeological sites, such as the Syna-

gogue of Ben Ezra, the Mosque of ‘Amr ibn 

al-‘As, the excavated remains of the old city 

of al-Fustat, the Nilometer on Al-Roda is-

land, the Al-Manesterley Palace, and Mo-

hammad Ali Palace in Al-Manyal [1].  

The ruins of the ancient city of Fustat are 

located in Cairo, the capital of Egypt. The 

city of Fustat is one of the oldest Islamic cit-

ies in the world, and the first Islamic city in 

Africa. It was established by Amr Ibn Al-Aas 

under the rule of Caliph Omar Ibn Al-

Khattab in 21 AH / 640 AD [2], and it is lo-

cated to the east of the Nile next to the Baby-

lon Fortress [3]. 

Fustat planning follows the planning of Is-

lamic cities, which includes streets, lanes and 

alleys, with the presence of the mosque and 

the Emirate House in the city center, as well 

as markets named after craftsmen such as 

Souk Al-Attarin (for selling perfumes) and 

Souk Al-Sammakeen (for selling fish), in 

addition to simple facilities known as 

guards(guardhouses), for neighborhood me-

diation or located on their borders to guard 

every tribe [3]. The role of Fustat as an in-

habited city has weakened as a result of be-

ing exposed to fire more than once and for 

various reasons, starting in the year 132 AH / 

750 AD, while the last fire was 564 AH / 

1168 AD [4].  

Salah al-Din al-Ayyubi walled Cairo and 

the remains of Fustat which includes the re-

mains of houses, bathrooms and civil build-

ings with one wall, the remains of which are 

still present now [1]. Recently, organized 

excavations continued at the site beginning 

from 1912- 1925 (Excavations of Ali Bahjat 

and Gabriel) [4], [5], and until 1975 AD, 

which resulted in the discovery of some of 

the houses' foundations from the Rashidun 

period (the era of construction) until the Fat-

imid period, in addition to some remains of 

pottery and ceramic shards dating back to 

different periods [2], [4]. The city's buildings 

were built of adobe bricks, and then of fired 

bricks and mortar that was a mixture of lime, 

sand and qasromil [6]. The houses consisted 

of one floor or more, according to the thick-

ness of the walls' foundations. The elements 

of the house were gathered around an open 

middle courtyard [7], also the houses were 

attached to stores, shops, stables for horses 

and animals, and a sewage line (made of pot-

tery and bricks). However, not many walls 

remain to help delineate the streets, lanes and 

alleys in Fustat. 

The climate zone in Egypt is classified as 

hot and dry climatic conditions with very 

high temperatures, little rains and variation in 

temperatures during the year [8].  

Urbanization over Fustat excavations site 

also affect the climate. The increase of ur-

banization or industrialization in an area in-

creases the temperatures, while the values of 

winds, their speed, relative humidity, and the 

amount of precipitation decrease [9]. Tables 

(1, 2) indicate the monthly and annual aver-

age of climate elements in Cairo. 

   

2. Research Methodology  
The study involves monitoring the state of 

the Fustat excavations site and tracking the 

stages of its deterioration during a specific 

period (23 years). This will help in monitor-

ing the rate of deterioration during this peri-

od and thus predict the condition of the site 

during a similar future period or more. To 

achieve this, the study relied on the follow-

ing methodology: a. monitoring the current 
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Table 1. Monthly Average of climate elements in Cairo (temperature, humidity, 

winds, rain) [10] 
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Table 2. Annual Average of climate elements in Cairo   (temperature, humidity, 

rain, winds) [10] 

Annual Average of climate elements Annual (%) 

Highest Recorded Temperature C 45 

Average Relative Humidity % 59.2 

Average Morning Relative Humidity % 76 

Most Rain Reported in a Month mm 90 

Average Wind Speed 12 

 

 

 

 

 

Fig. 1. Aerial photo shows the location of the Fustat archaeological site and the 

Fustat excavations site within its borders in Egypt (Google earth pro, 9- 1- 

2023) 
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deterioration phenomena of the site and 

studying its causes. The time-lapse feature 

available on the Google Earth application 

was used to provide aerial photos of the site 

from 2000 to 2023, that help in observing the 

various changes that occurred on the archae-

ological site and its surroundings, b. deter-

mining the state of preservation of the ar-

chaeological building materials by taking 

small representative samples to obtain the 

required information about its constituents 

and state. The scanning electron microscope 

was used for high magnification photo-

graphing with its elemental analysis unit 

EDAX to identify the state and elemental 

constituents of these samples, X-ray diffrac-

tion analysis was used to find out the constit-

uent minerals of the sample, c. Standard 

samples of fired bricks and mortar were used 

for comparison with the results of the current 

samples to determine the state of preserva-

tion of the archaeological building materials 

at the site. 
 

2.1. Current state of the Fustat excava-

tions site 
Through visual examination and an initial 

evaluation of the Fustat excavations site, it is 

clear that the site consists of ruins and ar-

chaeological remains of buildings bearing the 

features of authenticity [7], [11], [6] that dis-

tinguish it from other sites. These remains 

were exposed to various deterioration factors 

in their open environment, which led to their 

loss over time and thus the loss of a very im-

portant historical stage in the history of 

Egypt. Through successive visits to the site, 

it is noted that the site suffers from fluctua-

tion between cycles of wetness and drought 

and various external deterioration factors, in 

addition to the deterioration of the archaeo-

logical remains and the weakness of their 

internal constituents.  

Fustat area suffers from the rise of ground 

water level [12], due to different factors: a. 

ground water movement from underground 

reservoirs through rock fissures [13], b. the 

low level of the excavation site of +72 feet 

(+22 m) below the surrounding residential 

areas with high population density and a high 

level of ground water + 100 feet (+30.5 m) 

that causes sewage leakage (Fig. 2), c. gar-

den irrigation water leak, especially after the 

establishment of the Fustat garden [12]. Un-

derground water seepage has an important 

effect on the engineering mechanical proper-

ties of the soil and its water content which 

negatively affects the remains and founda-

tions of buildings at the site [14], and also 

this seepage caused the formation of some 

lakes such as Ain El Sira Lake that later neg-

atively affected the site [13]. Sewage and 

irrigation water leakage containing agricul-

tural fertilizers caused ground water contam-

ination with Nitrates, Aluminum and Man-

ganese [15]. The current state of the site is 

not safe, besides the threat from the rise of 

ground water level, there are many en-

croachments from the residents and govern-

ment agencies, and also there is an urgent 

need for restoration and intervention to con-

trol the loss of the remains of archaeological 

buildings [2] (Figs. 3, 4 and 5).  

 

2.2. Current state of archaeological 

building materials 
2.2.1. Materials and Methods 

Sampling: The study was conducted on 

four representative samples of the used fired 

bricks and mortars in the ruins of the city of 

Fustat. Samples in table 3 were taken to 

evaluate their current state and determine 

their constituents through various examina-

tion and analytical methods.  

Analytical methodology: It is necessary 

when studying the state of archaeological 

building materials to use a set of basic anal-

yses that provide a clear picture of the con-

stituents of the studied materials as well as 

the state of their preservation [16]. To 

achieve this, scanning electron microscope 

(SEM) was used to consider morphological 

features [17];  

a) Surface images of nanoparticles were 

recorded by Quanta, FEG 250 scanning 

electron microscope. The samples were 

studied under different magnification 

range from 150 to 15000 x. Elemental 

analysis through the EDAX unit attached 

to the SEM microscope was conducted.  

b) X-ray diffraction analysis (XRD) to re-

veal the constituent minerals [17] by us-

ing XRD PHILIPS 1730 diffractometer  
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Fig. 2. Aerial photos show the location of the Fustat excavations site in 

relation to the Nile River on the west and the state of the site during two 

decades, where 1. Site of the traditional crafts center, 2. the Fustat exca-

vation area, 3. The Fustat Park, 4. Ain El-Sira Lake, a. aerial view in 

2003, b. Aerial view in 2012, c. Aerial view in 2023 (Google earth pro, 9- 

1- 2023) 
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Fig. 3. Aerial photos show the exchange between wet and dry cycles at the site, 

a. The rise in the ground water level and total immersion of the excavation 

area, b. Dryness or partial immersion and the appearance of biological dam-

age in some areas of low level, c. The lowest areas in the excavation site (70 - 

80 feet), d. The highest areas in the residential surrounding areas (90 - 100 

feet), (Google earth pro, 9- 1- 2023). 
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Fig. 4. Aerial photos show the disappearance of the Fustat ruins at a large rate 

within a short period (13 years), a. The visibility of building foundations, b. 

Deterioration and loss of building foundations 
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Fig. 5. The current state of the Fustat excavations site due to various damage 

factors, a, b. Ground water intrusion and the formation of ponds and swamps, c, 

d, e. General deterioration phenomena of the site, f, g. Collapsing of some parts 

of the archaeological remains, h, i. The fall of stone blocks and the decay of mor-

tars, j, k. Not regulating the site boundaries and defining its protection zone to 

preserve archaeological remains and ruins, l. Water accumulation and frequen-

cy of rising in some areas. 
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Table 3. Listing the types of samples, their codes, conducted analysis or examina-

tions, their description and their location 

No of 

Samples 

Type Code Analysis and 

Examination 

Methods 

Samples 

Description 

Sample Location 

1 Fired 

brick 

F B X X-Ray 

Diffraction 

Fired brick 

fraction with 

a crumbled 

appearance 

and has dark 

red colour 

 

 

2 Mortar Mo X X-Ray 

Diffraction 

A gray mortar 

sample with 

little 

cohesion 

3 Fired 

brick 

F B S Scanning 

Electron 

Microscope 

with E D X 

An easily 

separated 

fired brick 

sample of 

dark red 

colour 

 

4 Mortar Mo S Scanning 

Electron 

Microscope 

with E D X 

A grey, easily 

separated 

sample of  

mortar 

 

with Ni filter at a scan speed of 0.5/ min, Cu 

K alpha radiation. 
 

2.2.2.  Standard samples used for com-

parison with site's samples  
Adobe bricks and fired bricks were used as 

the main building materials at the site, with 

the use of binder mortars. Fired brick was 

widely used in construction because of its 

low cost, durability and easiness to shape. 

Clay bricks are used as exterior and interior 

building materials for the structural and ar-

chitectural elements and are made of clay 

that has some properties such as flexibility 

when mixed with water, clay granules clump 

together once exposed to high tempera-

ture[18], [19]. 

The fired brick contains some basic con-

stituents, the most important of which are 

silica and aluminum which are the two main 

constituents of the clay before the burning 

process, and they are two constituents of 

aqueous aluminum silicate, in addition to 

some other materials such as lime, oxides of 

iron, potassium and magnesium. The pres-

ence of these constituents in their natural 

proportion makes the brick stronger and 

more durable and has good specifications for 

building and construction works [18], [19].  
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The main characteristics of the fired brick 

constituents are: 

a) Silica (SiO2) the addition of free form 

silica or sand as a main component to clay 

in appropriate quantities provides hard-

ness and prevents deformation and con-

traction on drying, while adding Silica in 

greater quantity, makes brick fragile. 

Adding Silica in the form of (aluminum 

silicate) does not produce good bricks, as 

it will contract and cause cracking [18], 

[19]. 

b) Alumina (Al2O3) Loam soil (adhesive 

soil) produces good clay. In the absence 

of sand, pure clay will cause cracking due 

to contraction during drying and burning. 

Alumina absorbs water and makes the 

clay flexible. If alumina is more than the 

specified quantity, it produces cracks dur-

ing drying. Both silica and alumina 

should be in the free form [20], [21].  

c) Calcium Carbonate (CaCO3): is usually 
found in less than 10 % of clay and 
should be finely grained. Calcium Car-
bonate decreases shrinkage during 
drying [22]. 

d) Iron oxide: It is responsible for the red 
color in fired bricks. A high percentage 
of iron oxide is responsible for its dark 
coloration, while lower percentages 
are responsible for light and yellow 
colors. Iron oxide provides hardness to 
the fired bricks [20].  

e) Potassium and sodium: Alkalis are mainly 

salt of sodium (Na) and potassium (K). 

The presence of alkalis affects the bricks, 

as it causes the following: distortions and 

deformation of the shape of the brick, Al-

kali absorbs moisture from the air and 

when it evaporates, it leaves white or gray 

colors on the surfaces of the walls, so the-

se white spots are the result of the pres-

ence of chlorides and nitrates of calcium, 

magnesium and potassium. They keep the 

masonry in damp and wet conditions [23], 

[24], [25], [26].  

As for mortars: Air-lime mortars with or 

without pozzolanic constituents were gen-

erally used in archaeological buildings. 

Due to mortar dilapidation, it is often nec-

essary to apply to repair mortars. Several 

historic records refer to mortars made of 1 

part lime to 3 parts sand [27], [28].  

Sand makes mortar workable, plastic (has 

constancy to hold and not flow on over-

loads), improves compressive strength and 

must show volume constancy (does not 

cause reductions or expansions). In the 

hardened status, it should be cohesive and 

have adequate porosity [29], [30].  

Because lime particles are large in num-

ber and small in size, they can coat every 

sand particle, which provides a homogene-

ous mix and the ability to carry more sand 

without sacrificing workability, therefore 

reducing mortar costs, since sand is less 

expensive than masonry cement, or hydrat-

ed lime. Adding lime to masonry mortars 

produces several effects: increasing water 

retention, increasing sand-carrying capaci-

ty, self-healing, improving tensile bond, 

and flexibility [31].  

 

3. Results and discussion 

3.1. Site deterioration rate 
By analyzing the aerial photographs taken 

of the Fustat excavations site from 2000 to 

2023, it is clear that there are many variables 

affecting the site varying between environ-

mental and urban. 

Environmental variables: are represented 

by a. the variation of the ground water level 

and the variation between wet and dry cycles 

at the site. It is clear from the aerial photo-

graphs in 2000 and 2003 that the green area 

in the site expanded as a result of the biolog-

ical damage caused by the growth of weeds 

and plants as a result of the high water level. 

There is also a noticeable relative decline in 

the green area in 2012 and its concentration 

in low-level areas. From recent aerial photo-

graphs and from field visits, it is clear that 

the area is dry, except for some ponds with a 

lower level, in which the water appears in the 

form of stagnant water accumulations. b. 

High temperatures during the day in summer 

up to 44◦ C in June and a sharp decrease at 

night during the winter months less than 10 

◦C in January, with an average monthly rain-

fall of up to 0.2″ in March, November and 

December. In addition to the high percentage 

of humidity that can reach up to 65% in Au-



 
 

      Advanced Research in Conservation Science, Vol. 4, Issue 2, 2023 
 
 

02 
 

gust and northern wind with speed reaching 

up to 10.1 mph in June [32]. 

All the previously mentioned weather 

changes led to the separation of the mortar 

bonding the brick blocks causing the collapse 

of many remains of the archaeological build-

ings and the scattering of their parts in the 

site and thus the loss of many parts of the 

archaeological site. c. Absence of any pre-

ventive measures such as the shading of the 

site, roofing it, reinforcing weak walls, or 

even covering it for preservation purposes. 

This caused the Fustat excavations site to be 

an open site affected by all the environmental 

factors in its surroundings. The danger of 

such open sites increases with the climate 

changes combined with a decrease and in-

crease in temperature extremes, and an in-

crease in the number of heavy precipitation 

[14]. d. The local environment or the soil on 

which the city of Fustat was built is a back-

fill soil with different characteristics that dif-

fer according to its various constituents. 

Backfill soil varies in its impact on the build-

ings built on it or their constituents, so it is 

treated as soil with problems that negatively 

affect the site. 

Urban variables: The high density of build-

ings in the urban site is noted in addition to 

their great heights, with the presence of two 

sources affecting the rise in the water level in 

the site: a. Al-Fustat Park, which has been 

gradually neglected from 2012 to 2023, b. 

Ain Al-Sira Lake, which is cared for, deter-

mines its borders, and the development of its 

surrounding area, coinciding with the estab-

lishment of the Museum of Civilization and 

its opening in 2021.  

As a result of environmental and urban var-

iables, it is noted that many archaeological 

ruins have disappeared at the site in a short 

period from 2000 to 2023, in addition to the 

poor state of preservation of the rest of them, 

which threatens their loss. 

 

3.2. Analysis results 

3.2.1.  X-ray Diffraction results 
X-ray diffraction results for the main build-

ing material (Brick) (Fig. 6 a) showed the 

presence of Quartz SiO2, Hematite Fe2O3, 

Albite NaAlSi3O8, Labradorite NaAlSi3O8, 

and Anorthite CaAl2Si2O8. The used applica-

tion for results interpretation clarified that 

the percentages of constituent elements of 

these minerals are: Silicon 29%, Iron 4.0%, 

Aluminum 10.6%, Sodium 4.1%, Calcium 

3.7% and Potassium 1.2%. 

X-ray diffraction results for the building 

mortar [33], [34] (Fig. 5 b) showed the pres-

ence of Quartz SiO2, Calcite CaCO3 and 

Gypsum CaSO4.2H2O, and the used applica-

tion for results interpretation clarified that 

the percentages of constituent elements of 

these minerals are: Carbon 9.3%, Calcium 

35.1%, Sulfur 3.2%, Hydrogen 0.2% and 

Oxygen 49.7%. 

The results in both samples showed the 

presence of Gypsum mineral, which may 

have been used incorrectly in previous resto-

rations or as a result of chemical deteriora-

tion of calcium carbonate due to the effect of 

sulfur oxides (as insoluble salt), taking into 

account what Gypsum does as a source of 

moisture in the internal structure of the 

bricks. 

The results also showed the presence of 

both sulfur and sodium due to the deteriora-

tion of sewage lines and air pollution gases 

and the inclusion of those swamps by sulfur 

bacteria. It leads to weak internal bonds and 

fragmentation of brick constituents, as it en-

courages microbiological growth. 

 

3.2.2.  Scanning Electron Microscope 

results  
The results of the samples that were taken 

from the Fustat excavations site for each of 

the bricks and mortar showed the following: 

First: The results of the analysis of the fired 

brick sample using the EDAX unit (Figure 

7a1-6a5), showed the availability of calcium, 

sodium, sulfur, potassium, iron and chlorine 

in varying proportions, which confirms the 

spread of calcium sulfate and halite salts. 

This is illustrated by the results of the exam-

ination with a scanning electron microscope 

of salt crystals.  

Second: The results of the mortar sample 

analysis using EDAX unit (Fig. 7b1-7b5), 

also showed the availability of chlorine, sul-

fur and sodium elements, but more than brick 

constituents, due to the mortar’s ability to 

keep these constituents of salts more than the 

brick. 
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This appears remarkably in the results of 

the SEM examination, where salts and cracks 

are widely spread which create internal me-

chanical pressure leading to a weakening of 

the bonds of the mortar constituents.  

 

3.2.3.  Comparison with standard sam-

ples results  
A comparison was performed with standard 

samples of brick and mortar, to define their 

state (Table 4), (Fig. 8). As for the presence 

of Silica in brick, good quality brick should 

contain about 60% of silica [18], [19]. By 

comparing this percentage with its percent-

age in the studied samples, a clear decrease 

of 51% from the specifications of the good-

fired bricks can be noticed, which caused the 

ruins to be fragile. 

Good-fired bricks should contain about 

20% of alumina [20], [21]. By comparing 

this percentage with its percentage in the 

studied samples, it became clear that there 

was a significant decrease in the percentage 

of alumina, as it decreased by 47% from the 

specifications of good quality bricks, which 

made it subject to shrinkage and cracking, 

and is susceptible to absorbing water.  

Good-fired bricks should contain about 4% 

of lime [22]. After comparing the percentage 

of lime in each of the constituents of the new 

bricks and the constituents of the Fustat 

bricks, it became clear that the percentage 

Fig. 6. a. X-ray diffraction results of the main building material (brick) with 

the percentages of the elements in it, b. X-ray diffraction results of the building 

mortar with the percentages of the elements in it. 
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Fig. 7. SEM and EDAX results of fired brick and bonding mortar samples 

that were taken from the Fustat excavations site. 

7a.  SEM and EDAX results of the main building material (fired brick) and 

bonding mortar, a1. Organic matters involved in the composition of the 

brick and formation of clay minerals, a2. Decomposition of organic matter, 

a3. Clay minerals formation, a4. and a5. EDAX results of the fired brick 

sample. 

7b. Fossil remains within the composition of mortar, b2. and b3. Pores and 

degradation of crystals, b4. and b5. EDAX results of the bonding mortar 

sample.  
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of lime decreased by 7.5% from the specifi-

cations of good quality bricks, which sub-

jected the granules of the bricks to disinte-

gration and non interconnection.   

A small quantity of Iron oxide (6-8%) is 

desirable [20]. By comparing the percentage 

of the iron oxides in the standard brick sam-

ple and the constituents of the Fustat bricks, 

the percentage of iron oxides is decreased by 

50% of the specifications of good quality 

bricks. This decrease caused color change 

and made it softer and weaker. 

A small quantity of Potassium (4%) is re-

quired for good quality bricks [19], but the 

percentage of Potassium in the studied sam-

ples decreased by 70% of these specifica-

tions. This decrease negatively affects the 

structure of the brick. 

As for mortar (Fig. 8, Table 4), (Fig. 9, Ta-

ble 5), the results of the X-ray diffraction 

analysis showed a decrease in the percentage 

of sand in the mortar in relation to lime 

which was significant and weakened the 

mortar and made it unable to withstand the 

acting forces. 

Perhaps this is due to the weakness of the 

bonding strength of lime due to various dete-

rioration factors which made it lost its most 

important mechanical properties; tensile and 

compressive properties. This led to the fall-

ing of the mortar layer after layer and it was 

followed by brick falling. 

  

 

Table 4: Comparison between the average constituents of new fired bricks 

(standard samples) and Fustat fired bricks (studied samples) and the percentage 

difference between them. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Constituents  Silicon 

Oxide 

(SiO2) 

% 

Aluminum 

Oxide 

 (Al2O3) 

% 

Iron 

 Oxide 

 (Fe2O3) 

% 

Calcium 

Oxide 

 CaO 

% 

Potassium 

Oxide 

 K2O 

% 

Fustat fired brick 29.0% 10.6% 4.0% 3.7% 1.2% 

Good fired brick 60.0% 20.0% 8.0% 4.0% 4.0% 

Percentage difference  51.0% 47.0% 50.0% 7.5% 70.0% 

Fig. 8. Indicating the comparison between the average constituents of new brick 

and Fustat brick   
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Table 5. Comparison between the constituents of good quality lime mortar 

(standard sample) and Fustat lime mortar (studied samples). 

Sand and lime ratio sand lime lime to sand 

Good quality mortar 75.0 25.0 1: 3 

Fustat mortar 2.4 35.0 1: 0.07 

 

4. Conclusions 
It is clear from the study that the Fustat ex-

cavation site suffers from many problems in 

terms of its local environment and the build-

ing materials used in its buildings and ruins. 

By tracking the site in the proposed period 

(23 years), it became clear that the site un-

derwent many changes in terms of the fluctu-

ation between wet and dry cycles, the subse-

quent growth of plants, the disappearance of 

some ruins, as well as the population density 

in its surrounding environment and the densi-

ty of buildings with their subsequent prob-

lems of sewage leakage. This resulted in the 

disappearance of approximately 50% of the 

total area of the site that was revealed during 

the excavation work. This percentage por-

tends the disappearance of the remaining part 

during 23 years. 

Similarly, the examinations and analyses 

that were conducted on the samples of build-

ing materials and mortar, compared to stand-

ard bricks and mortar of good properties, 

confirmed the weakness of the internal struc-

ture of the brick constituents, which causes 

its fragility and easy loss due to the action of 

chemical factors (rainwater, sewage, air pol-

lution gases, living organisms), mechanical 

factors (wind, water movement, lack of fol-

low-up and lack of periodic maintenance). 

Correspondingly, the used mortar was fria-

ble, in poor condition, dry and unable to 

withstand the acting forces due to the de-

crease in the percentage of sand to lime.  

Accordingly, despite the development pro-

jects that are underway  in the Fustat sur-

roundings, the study confirmed that the site 

is not only vulnerable to extinction during 

the next several decades, but its ruins will 

disappear after losing many of them without 

the ability to return them to their original 

condition or restore them if desired. 

Therefore, this study was conducted to find 

out the current state of the Fustat historic city 

excavations site which witnessed many peri-

ods of Islamic rule and to draw attention to 

the need for urgent intervention to protect its 

remaining buildings and ruins. 

 

 

Fig. 9. Indicating the comparison between the constituents of good quality 

lime mortar (standard sample) and Fustat lime mortar (studied samples). 
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