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Abstract. .Qarh (Al-Mabbiayat) suffers different deterioration factors, and the effect of these appears on stones,
mud bricks, tiles, and layers of mortars. The paper studies these important deterioration agents and their effects on the
buildings. Samples have been collected from Qarh site and analyzed by a number of non-destructive Methods such as
polarized microscope "PM", Scanning Electron Microscope "SEM", X-Ray Diffraction "XRD", Grain Size Analysis,
Liquid Limit "LL" and Plastic Limit "PL". The results of these analyses are recorded at the end of the paper.
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" Element | (keV) Counts mass% | Error% | At% | Compound | mass% | Cation K
CK | 0277 | 2809.96 | 13.15 | 0.00 | 26.10 1.8921
71 & OK | 0525 | 11469.71 | 20.75 | 0.00 | 30.92 0.7315
MgK | 1.253 | 1696.62 | 2.30 0.04 | 226 0.5486
o AIK | 1.486 | 233848 | 3.34 0.03 | 295 0.5779
SiK | 1.739 | 6094.06 | 8.93 0.01 | 7.58 0.5925
KK | 3312 | 750.78 1.74 012 | 1.06 0.9357
o CaK | 3.690 | 18980.46 | 46.95 | 0.00 | 27.92 1.0000
L.L ' I | FeK | 6.398 [ 509.88 2.83 0.18 | 1.21 2.2476
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Element | (keV) Counts mass% | Error% | At% | Compound | mass% | Cation K
CK 0.277 1875.59 9.54 0.01 19.42 1.8921
OK 0.525 | 11346.16 | 22.31 0.00 | 34.10 0.7315
MgK | 1.253 1343.33 1.98 0.06 1.99 0.5486
AlK 1.486 1667.75 2.59 0.05 2.35 0.5779
Si K 1.739 | 4930.92 7.85 0.02 6.84 0.5925
SK 2.307 | 3676.10 7.34 0.02 5.60 0.7432
CIK 2.621 801.84 1.74 0.10 1.20 0.8070
KK 3.312 809.90 2.04 0.12 1.27 0.9357

CakK 3.690 | 16597.51 |44.61 0.01 27.22 1.0000

Total 100.00 100.00
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Element | (keV) Counts | mass% | Error% | At% | Compound | mass% | Cation K

CK 277 1618.94 7.88 0.01 16.39 1.8921

OK 0.525 | 10466.00 | 19.70 0.00 | 30.75 0.7315

Na K | 1.041 998.85 1.45 0.07 1.57 0.5627

MgK | 1.253 1532.05 2.16 0.05 2.22 0.5486

AlK 1.486 3724.38 5.54 0.02 5.13 0.5779

SiK 1.739 | 12477.13 | 19.02 0.01 16.92 0.5925

CIK 2.621 514.69 1.07 0.15 0.75 0.8070

KK 3.312 819.52 1.97 0.11 1.26 0.9357

T nr CakK 3.690 14514.11 37.34 0.01 23.27 1.0000

- w om oo m wnl FoK | 6.398 | 66858 | 3.87 | 014 | 1.73 22476
Total 100.00 100.00
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Element | (keV) Counts mass% | Error% | At% | Compound | mass% | Cation K

cK | 0277 | 102021 | 509 | 002 | 935 2.5867

OK | 0525 [ 17946.97 | 3463 | 0.00 [ 47.76 1.0000

MgK | 1253 | 245132 | 355 | 0.05 | 322 0.7501

AIK | 1.486 | 8141.02 | 1241 | 002 | 10.15 0.7901

SiK | 1.739 | 15295.81 [ 23.91 | 001 | 18.78 0.8101

CIK | 2621 [ 44943 | 096 | 032 [ 060 1.1033

KK [3312 [ 60994 [ 151 | 028 | 085 1.2792

CaK | 3690 | 535674 | 1413 | 0.03 | 7.78 1.3671

T T [ Fex [ 6398 | 64186 | 381 [ 027 [ 150 3.0728

e | Toml 100.00 100.00
(EDS) azyytay youont| dite Jolold Am G granga : YV (IS
ey aplg-m18y - osh-ogdllasll  qq



Adumalu

(7 oY odguadl) o ey LeS Malgll oia e cals
(YO YE oISl

4o o) Jodsd A G Y
LBdle Loyal Loga b pdsa Ays Aclyy el
La )50y Leolss dbjae (pa 0¥ GlSE calill Jalsa
e Ll o fitgly skl b duplaall yalslall Ll
Particle Size) bzl ezl o) sill 48yl ol HLas )
d> o alial] du,nlt A5byaall (oledly (Distribution
Plastic Limit) a9 1| a4 «(<Liquid Limit <LL) & geull
calS uby . («Specific Gravity «<SG) e sl (55119 «(«PL

Ol ciglalt Silee d3g0

A3 gacdl Ao patl ASLall B (SLult)) 758 aBige B 4,31 e Ll alga Cali yallang Jolge @a¥ (ol

(o T 7Y JSAl) gl s pommll SIS 01 (€301
Calsal ke 33515801 Sl o Guilamil] gl
Crlal pa do gLl 3301 35,1531 (e AisSia T il
Agal (EDS) o Jalowtl] am (Y7 JSI1) by s
Oalaes CopaallS31 5 33,1501 s Jih L] g ¢yl
Aaall o2 Ll e ill o34 aS505 cea¥Le lag cplall

(PM) laiical) yemll 45

Ao ) AW dgu> Aanytay e aY Ao ) s
docall B,dall e Aded! 2aaY) se Ayl Jad
a1 e 3550l sl lisSe I Cayaill b s
Syl ol Lgalasial @l ) Lol

Aoead At Aa i dgu Wi pday (e atly Skl il Y Jgasd|

S . eS| Ll s a
8 ;ﬁﬁ:ﬁ&.ﬁs.mn‘,wmmu $0,+% (Microcline (KAISi308 ol Gglall lia diga|
| cromseon Vyo.v1 (Orthoclase (KAISI308
" ‘94 $0 (Allophane (AI20312Si02!3H20
¢ : .
8 % X 0.A0 (Anhydrite (CaSO4
o I8 0.A0 (Sylvite (KCI
g gllsg :
T e o Ao (Wollastonite-1A (CaSiO3
8 & -
- I T bk 7} N | 0.5 (Geothite (a-FeOOH
T $.0- (Potassium Iron Oxide (K2Fe204
Psbadl Ales Dage Bee Jokos A o¥E JSAI TR0 T Chamosite, Iron 11 (Fe-Mg-Al-Si-Al-
dcecd) Ana| Aw%[;).\ll (O-OH

uela¥ 1 i)Y Do Aead Bieead) 2a W dgi Wiy play pasmally Sk il ¥ Jgumd)

anndP\asulKom(MﬂDWal)N-U\aga T — ./ Q\_lssl‘ w. f‘9_.| (:
i T —— YA+ Y Passanite (Plaster of Paris) el i L]
] ((2CaS04.H20 ;
. VV ¢4 Albite (Na, Ca)(Si, Al)408 '
o \Y ot (Orthoclase (KAISi308
o] 'Y (Allophane (AI203!2Si02!3H20
g
L ‘v .AA (Calcite (CaCO3
M&;J’U‘u A e Db - o .
3 O T +0,01 Magnesium Silicate Hydroxide

((Mg39(Si04)4(OH) 2

el pinyi dadle Bie Juloi A s¥0 JSatt [y g

(a-Quartz (Si02

Al i dguoms Al ytay Y YA

(Geothite (a-FeOOH

(Halite (NaCl

v

T aglg-31sy ol - ogdsl sl



yA( LI%]H u

v Alolatl sgumdly . Auleall oty uleall aus DLl
29 {(Atterberg Limits) z 52,31 dga ewd ¥l olia
Plastic) digyll u>g ((Liquid Limit «LL») gecadl o
.(«Shrinkage Limit «SL) (iLeSS¥I usg («Limit ©PL
oyl ] et S 8,0 Fad] 390l oka Jials
CdSEn) Gle &,01 5508 A yae ) dale Wl dlglin )
Silty) LT e (@ )5¥1 753 yilas phge 2u)5 Cayald @5 By
ool (oo dayls (6T (<Sands. Sand-silt Mixtures «SM

(& Jpamdl) G301 Jally

Ayt Jonn) 758 adge Aoy LA bl pailast) i § Jouia
(29w L) Aaols Al AdS AOuL) dwigt) @iy

Soil Properties Qarh Soil
Liquid Limit , LL , % 28.9
Plastic Limit , PL , % 26.7

Plasticity Index , PI , % 22
Specific Gravity , SG 2.685

Gravel , % 52

Sand , % 55.5

Silt , % 293

Clay , % 10

% Passing # 200 393

Soil classification: “SM”

Unified system Silty Sands, Sand-Silt mixtures
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