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NUMBER | Axlaall | e (V) (w2) dos (W1) | efel> (D) % (A.P) | cabaidd)
el % (W.A)
K1 stander 29.54 80.3 80.3 2.718348 0.1 0.012
K2 stander 29.44 80.19 80.18 2.72350543 | 0.052631579 0.026
1 K3 stander 28.54 75.35 75.33 2.6394534 0.057142857 0.019
o gial) 29.1733333 | 78.6133333 | 78.6033333 | 2.69376895 | 0.069924812 0.019
Al OH 5% 28.96 80.21 80.2 2.76933702 0.04761905 0.012
2 A2 OH 5% 30.27 80.32 80.3 2.65279154 0.0625 0.024
A3 OH 5% 29.19 80.33 80.2 2.74751627 0.39393939 0.018
Jan giall 29.473333 80.286667 80.233333 2.72321494 0.16801948 0.018
B1 B72 5% 27.62 75.15 75.14 2.7204924 0.06666667 0.013
B2 B72 5% 28.84 80.3 80.28 2.78363384 0.06666667 0.024
3 B3 B72 5% 28.44 80.2 80.1 2.8164557 0.5 0.0185
o giall 28.3 78.55 78.506667 2.77352731 0.21111111 0.0185
C1 N Lime 29.43 75.84 75.83 2.57662249 0.01190476 0.013
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5%
4 N Lime 0
c2 29.43 75.9 75.9 2.57900102
5% 0
N Lime 0
c3 28.32 75.3 75.2 2.65536723
5% 0
Loy gial) 29.06 75.68 75.643333 | 2.60366358 | 0.00396825 0.0065
N Lime 0.039
D1 28.32 75.1 75.07 2.65077684
10% 0.1
N Lime 0.012
5 D2 27.32 80.01 80 2.92825769
10% 0.2
N Lime 0.0255
D3 28.32 80.4 80.2 2.8319209
10% 0.5
L glal) 27.986667 78.50333 78.423333 | 2.80365181 | 0.26666667 0.0255
OH 5% 0.037
+
E1 ) 29.43 80.11 80.08 2.72103296
N Lime
3% 0.1
6
OH 5% 0.024
+
E2 . 29.32 80.3 80.28 2.73806276
N Lime
3% 0.06666667
OH 5% 0.0305
+
E3 . 28.43 80.1 80 2.81392895
N Lime
3% 0.1
o gial) 29.06 80.17 80.12 2.75767489 | 0.08888889 0.0305
F1 N Si 5% 28.54 80.02 80.02 2.80378416 0 0
F2 N Si 5% 29.54 75.94 75.9 2.56939743 | 0.04255319 0.052
7 F3 N Si 5% 29.54 76.3 76.2 2.57955315 | 0.33333333 0.026
Ja gial) 29.206667 77.42 77.373333 | 2.65091158 | 0.12529551 0.026
N Si 0.013
G1 28.43 80.55 80.54 2.83292297
10% 0.01818182
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N Si 0
G2 ! 28.43 80.55 80.55 2.83327471
10% 0
8
N Si 0.0065
G3 29.54 80.3 80.2 2.71496276
10% 0.33333333
Lo giall 28.8 80.46666 80.43 2.79372015 | 0.11717172 0.0065
N Ti 0.026
H1 28.4 75.9 75.88 2.67183099
2.5% 0.02222222
NTi 0
9 H2 29.54 80 80 2.70819228
2.5% 0
N Ti 0.013
H3 28.43 76.1 76.4 2.68730215
2.5% 0.33333333
Lo giall 28.79 77.33333 | 77.426667 | 2.68910847 | 0.11851852 0.013
11 N Ti5% 28.45 65.76 65.75 2.31107206 | 0.01315789 0.015
12 N Ti5% 29.54 85 84.97 2.87643873 0.03 0.035
10 13 N Ti5% 29.55 80.4 80.4 2.72081218 0 0
Lo giall 29.18 77.05333 77.04 2.63610766 | 0.014386 0.025
B72 0
2.5%
n ) 29.55 80.4 80.4 2.72081218
+NTi
2.5% 0
11
B72 0.013
2.5%
12 ) 29.54 75.36 75.35 2.55077861
+NTi
2.5% 0.02777778
B72 0.0065
2.5%
JE] ) 28.54 70.2 70.2 2.45970568
+NTi
2.5% 0.1
Lo giall 29.21 75.32 75.316667 | 2.57709882 | 0.0425926 0.0065

doll sy a1 ilisal Al (ailiatl s oo (1) o8 Jsos

2023 sl

245

60 Alaal)




3 2l L daals — o) A< A

2.

9
247

“EII ||||||
:‘i [ |

A B C D E F G H
gl g ) il Faafan RS A.“'I.nﬂl._r‘]a.d‘__ru'l._u_l ,x..J(ll).J.L‘.

Densrl:l,r
ol

[

=02
g oo

K A B C D E F & H I 1

Porosi

o ) ) i il sl ] (i e 5 (12) S

004
=
O
a
Hﬂ.&
e
£5
0%
K A B C o E F G H 1 1

A ) g ) ilind sl abecial A plall ] (Al ey (13) JE

gl aay el Glial A0S0 palsdll by 2aa3 215

) A jad dogiil) llee ey Aalleall oLl Sgal LA (algdll (el
S il L jlae @y tial) lasal) gadiill L daladiad oSar (525 lgia
. Standard)( cladleall )2 Al

PO alasill Gasdlly Gulall Cllee cus 38

- Adgeall 35p Cilagall dejn anidll 1 JgY) dahl

Globall bacall jlas) adl) deslie 5 Jarcall deglee uaad @ Aul dall)

- dalled) il

2023 J:\in 246 60 alaal)



ity 29w

gl dntguilllg ot ] S o) sl il i et 3

bl Ll Slea sl eV Gl cilied Ll doglie aaad

ASLaall = (had dasls — Al dwdigh ad — dudigl LI Jelaar g8
Aadall (pgn Bl 6.5 daead Jaray, Lagrad) 4l
aad (Al chlaaY-agsa Gl Clagdl deju)chlidl) cha) &

Joaall daiage (& WS gl culSy, jwlY) (e aue (33)

code SAMPLE | 4allaall £ 4 ) ki) 4 glia Lial) L) 2) A glia il gall 4
NUMBER (kg/cm2 | (MPa) bl (MPa) Afiga (38l
k/sec
K1 stander 576 10.87 4.80 5.861664713
K2 stander 581 10.97 4.84 5.861664713
1 K3 stander 587 11.08 4.89 5.627198124
o gial) 581.3333333 10.97113208 | 4.844444444 | 5.783509183
2 Al OH 5% 654 12.34 5.45 6.25
A2 OH 5% 676 12.75 5.63 6.402048656
A3 OH 5% 687 12.96 5.73 6.326024328
o gial) 672.3333333 12.68553459 5.602777778 | 6.326024328
B1 B725% 732 13.81 6.10 7.032348805
B2 B72 5% 725 13.68 6.04 6.983240223
3 B3 B725% 754 14.23 6.28 7.032348805
b giall 737 13.90566038 6.141666667 7.015979277
c1 N Lime 5% 623 11.75 5.19 5.714285714
Q N Lime 5% 612 11.55 5.10 5.649717514
4 ca N Lime 5% 610 11.51 5.08 5.714285714
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b gial) 615 11.60377358 5.125 5.692762981
b1 N Lime
10% 567 10.70 4.73 4.178272981
D2 N Lime
10% 587 11.08 4.89 4.507819687
03 N Lime
10% 589 11.11 4.91 4.642525534
b giall 581 10.96226415 4.841666667 4.442872734
E1 OH 5% +
N Lime 3% 543 10.25 4.53 5.005213764
£2 OH 5% +
N Lime 3% 511 9.64 4.26 5.235602094
£3 OH 5% +
N Lime 3% 533 10.06 4.44 5.224660397
Lo giall 529 9.981132075 4.408333333 5.155158752
F1 N Si 5% 654 12.34 5.45 4.885343968
F2 N Si 5% 666 11.00 5.55 4.885343968
F3 N Si 5% 656 12.00 5.47 4.985044865
Lo giall 658.6666667 11.77987421 5.488888889 4.918577601
G1 N Si 10% 676 11.00 5.63 6.049822064
G2 N Si 10% 876 10.00 7.30 5.841924399
G3 N Si 10% 767 8.00 6.39 5.861664713
b giall 773 9.666666667 6.441666667 5.917803725
H1 N Ti 2.5% 876 9.00 7.30 5.744431419
H2 NTi2.5% 876 8.00 7.30 5.861664713
H3 N Ti 2.5% 868 9.00 7.23 5.861664713
b giall 873.3333333 8.666666667 7.277777778 5.822586948
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n NTi5% 657 10.00 5.48 5.392731536
12 N Ti 5% 654 10.00 5.45 5.744431419
10 13 NTi5% 621 11.72 5.18 5.861664713
Lo giall 644 10.57232704 | 5.366666667 | 5.666275889
B722.5%
n +NTi
2.5% 745 14.06 6.21 5.861664713
1 B722.5%
2 +NTi
2.5% 543 10.25 4.53 5.50996483
B722.5%
;3 +NTi
2.5% 644 12.15 5.37 5.685814771
o giall 644 12.15062893 | 5.366666667 | 5.685814771
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ot )t ) ] S o gl ]t 2 (15) B
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£
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Treatments
15 17
£ .
= w0
Tl [l
-] o £ -
1 2 3 4 5 & 7 B 1] 10 11

T s e ] g B 0 G s e (17) JE

= il il 2-5

Code

alilly e 32 dvis Sl Ciliml AUl (ailadl) duly e s
O ol 4BES Jane cilisall Cilaus Cuse

On oS bl palaaid duws clisll Glawg L(3aw/ahs 2.57-2.8)
On oD dwlae 4w il claas L( %0.0065 - %0.0305)
(1) &) Jsaall WS (% 0.00396825 -%0.26666667)

Cligell Jazall daglie af Canglyid LSSl (ailiaddl bl duaally L=
gandll ad Cngli Law, (kg [ cm2 587 — 576) standard sl
-5.861664713) (ke standard  awmassdl  Cluell el iU
Sl Ll Jarall lodl a8 gl Wi, ( kfsec 5.627198124
23 daglia a8 Cangli Laig ¢ ( standard (10.87 — 11.08 Mpa 4zl
.( standard (4.80 — 4.89 Mpa aua sl cilisall

)l

? osadl oasload) aaedl ¢ age (Al aZ deayi ¢ Ggpals Gsilelana. 5]
. 1999 ¢ sl A pad) aigll ¢ Clijially Hsaally Galadll
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Aston,B.G.,Harrell,J.A. and Shaw, |[,.Stone, in, ancient -2
Egyptian material and technology, Nicholson. T & show ,l.,
.Cambridge university, 2000

Zaki, R.M., Petrological and geochemical studies of som -3
.alabaster rocksin Egypt, 1988

Ewais, G.S., Geological and geomorphologic studies on the —4
limestones ,East of nile beni—suef and minia governorates,
..Geology dept., Faculty of science , cairo university, 1990
Gliiall A aadiid) Gradl pull) Dby 2o ¢ 3@ Cwdia alac—5
Coin daals ¢ Uh Q) IS ¢ Y] A and ¢ iiwale Al ¢ 4
. 2010 ¢ sl

Hasan, M.M., et. al, the lower Eocene lime stones and -6
associated Egyptian alabaster and ornamental limestone mazza
plateau, east assiut district, faculty os science, al-azhar
.university, 1995

b Aadil) s il Apnall ) Calis usail) ciblee ¢ dielod 32 597
- 22005 ¢ Jsdia ye Ging ¢ dajikall Llually el Gyl yae

dowvia GlaS JBY) adlgal Lblail) dadgal) doavigl du55l) , saea 28
2010.,223505 il Slghl Jly,
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El Gendi , petrographical and mineralogical studies on some -9
“Egyptian alabaster” occurrences near el minia el gidida , Egypt
., science bulletin, geology, faculty of science, minia university
Lpaall Lughl ¢ Laslonll (8 Lo ¢ oy B30 dangi ¢ Jsdle . 2 LLs—10
USl dalad)

alilly Sl Lab e a2 Al siaall dmass Chiagy e deal dgess11
apadll Sl dndaec awall SBY) Jais o)l dpagend) Cojlaall o)y
1939.

¢ dagac il BV Dluay asei 8 dwle @luly ¢ @algdl ae a2-12
1997. « Gyl e)a) diSa

Oe 23S dpaall Ljlead) jeabiall JCl) dungia Cilasi ¢ Ohea usii—13
Glidl pan Jo s LAY Sball 8 @l (Slead) asell 4umgia
dxala ¢ JBY) RS ¢ ana il aad ¢ finle dlli ¢ il Agldally ASskedl
2002. ¢ syalall

ac€e ¢ Al anall ¢ L0 Clagwyy Sl sliil ¢ dlue seal a2-14
1965. ¢ slaay!

oltia , 3h, Lmslonll LilAlly Lungh Laglssall , sae e anly-15
1975. , a0l Cajladl

Rinde Aa0 ealially cldl dse Gilmy 2Ol Ay, dilae 32 aalyl-16
2000. 58l dnala HEY) 4S ara il anddc o)y €0 Al ¢
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 Slaldly Y] dlaa, (U)) Jaeal) dnaline daill | (gyusdl) e a2-17
22012, byl 2adY) ashell dupell ol daals

; ol Cajleall bl LagleiSs jeae (8 Jifisal) ) s 35ea0—18
2009

Cusll duscge , abal) adill s, Lglll D, el 2wl Jle-20
. 2009, 66 2321l , cusSll,  alall aoill
Kenneth,G,B,Michel,K,B,Engineering Materials ,properties -21
. and selection , pearson, 9th Eidition ,2010

dglas b callagl saawia dgilill LSl aladia] audi, s JWS Hul-22
LS, paafi aed, )€y Jlide misai o alell Gubill ge Zanhall JEY)
2016 , s)alall axals , HBYI

, leliinay pala , oaglgi€ gl il wye dgena, Fodll A mé 23
2009 , JAsY) daadall , GaanalSY) A<l

Jain, N., Bhargava, A., Majumdar, S., Tarafdar, j. and -24
Panwar, J., Extracellular biosynthesis and characterization of
silver nanoparticles using Aspergillus flavus NJP0Og: A
.mechanism perspective nanoscale, Vol. 3 (2), 2011

WA 5l ¢ JY) deadll Sl Aan el : ol gle 25
2011 A pnudl duyall Ahaalle MY g
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Moritz,M,G,Geszke—Mortiz, M , the newest achievements in -26
synthesis , immobilization and praztical applications of
antibacterial nanoparticales ,chemical Engineering journal,2013,
.vol .228

Baglioni.p., Giorgi.R.,Chelazz.D, Nano-materials for the -27
conservation and preservation of movable and immovable art
works progress in cultural heritage preservation—Euromed
. ,SAGE journals, 2012

D'Armada,p., Hirst.E, Nano lime for consolidation of plaster —28
.and stone ,journal of architectural conservation,2012
Daniele.V.,Taglieri.G., Nanolime suspensions applied on -29
natural lithotypes: the influence of concentration and residual
water content on carbonation process and on treatment
. effectivene in journal of cultural heritage 11 , 2010
Chelazzi.D,Poggqi.p.,Jaidar.y.,Toccafondi.N.,Giorgi.R.-30
,Baglioni.p.,Hydroxide nanoparticles for cultural heritage:
consolidation and protection of wall painting and carbonate

. maerials journal of colloid and interface science 392 , 2013
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Daehne.A, Herm.C ,Calcium hydroxide nanosols for the -31
consolidation of porous building materials — results from EU-

. Stone core,Springer ,2013
Borsoi.G, Lubelli .B, van Hees .R , Veiga .R , Santos Silva -32
.A,Understanding the transport of nanolime consolidants within

.Maastricht limestone, journal of cultural heritage , Elsevir,2016

Bergamonti, L , Alfieri , | , Lorenzi ,A,Mmontenero -33
A, Predieri .G , Barone ,G,Mazzoleni,P, Pasquale
,S,Lottici,p,2013  Nanocrystalline tio2 by sol-gel

characterization and photocatalytic activity on modica and
. comiso stones , Applied surface science ,Elsevir , vol 282
www.marble.com/wncylopedia/20 /titanium—dioxide,friday , -34
.22/1/2016,5.30pm

Sl e OsSliadl 2ol S Agadatl) bl Al wlla cual) 935
2015 , S8 dadll, Hde golud) aaell, dnslad) alaall , assiid) bl )

Hemeda. S. 3D finite element coupled analysis model for -36

geotechnical and complex structural problems of historic
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masonry structures: conservation of Abu Serga church Cairo
.Egypt. Herit Sci. 2019; 7:6
Ahmed, S., Hemeda, S., Moustaph, H., Muhammet, T., -37
Mamoun, M., Abdusalam, U. (2019) CT Scanning and MATLAB
Calculations for Preservation of Coptic Mural Paintings in
.Historic Egyptian Monasteries. Scientific Reports
Hemeda. S., A. Sonbol. Sustainability problems of the Giza —38
pyramids. Herit Sci. 2020
Hemeda. S, K. Pitlakis. Serapeum temple and the ancient -39
annex daughter library in Alexandria, Egypt: geotechnical-
geophysical investigations and stability analysis under static and
seismic conditions. Eng Geol. 2010
Ahmed, S., Hemeda, S., Moustaph, H., Muhammet, T., -40
Mamoun, M., Abdusalam,u.(2023) Non-destructive testing of
nano-silica for enhancing the durability of limestone structures
in the valley of the kings, luxor, Egypt

Summary:-
The Mosque of Muhammad Ali Pasha is considered the largest
archaeological building in which Egyptian alabaster stones were

used. Therefore, the study focused on examining the various
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factors affecting the Egyptian alabaster stones used as internal
and external cladding in the Muhammad Ali Pasha Mosque in
the Citadel (the subject of the study), each separately, and the
«manifestations of damage resulting from each of these factors
Egyptian alabaster belongs to sedimentary rocks of chemical
origin. It is a compact rock (fine—pores) and mainly contains the
mineral calcite (calcium carbonate CaCo3), in addition to the
iron oxides that are found as impurities in that rock. The walls of
the Muhammad Ali Mosque in the citadel consist of the interior
and exterior, as well as the four interior shoulders and columns
The results of the study indicated that its <11 meters high
physical properties such as the average density is 2.70
grams/cm3, the average water absorption is 0.017%, the
average porosity is 0.10%, the average compressive strength is
581.33 kg/cm2, the average tensile strength is 4.84 MPa, the
average Brazilian pressure is 10.97 MPa, and the average The
speed of ultrasonic waves is 5.78 kilometers per second. The
results of the study also indicate that these architectural

elements suffer from severe damage due to damage factors, the
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most important of which are static factors, especially the
subsidence of the soil under the mosque during excavation work

.in the halls of Al-Nassir Muhammad bin Qalun Palace
The results of the experimental study indicated that the -
samples treated with barloid B72 and Nano-titanium gave the
best results. Therefore, it is recommended to use them in the
treatment and strengthening works of the Egyptian abbreviation

.in the restoration and maintenance work of the ancient mosque
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