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A study of the effect of adding Syrian
natural pozzolana On the resistance of
concrete to acidic media

Prof. Dr. Eng. Ali Kheirbek*
Dr. Eng. Lama Saoud**
Eng. Ghadeer Ali Ibrahim***

Abstract

Pozzolana is a naturally occurring substance such as volcanic ash
and some soils containing crystalline silicon oxides. Its presence is
limited to some countries in the world, including Syria. The
European guide for Self-Compacting Concrete classified
pozzolanic materials as additives that improve the rheological
properties of concrete and its related to operation, flow and
resistance to gravel separation, and increase the stability of concrete
in its soft state, it reduces the movement of water within the soft
concrete and protects against the occurrence of bleeding in it. This
research focuses on the study of improving the durability properties
of Self-Compacting Concrete by adding natural Syrian pozzolana in
different proportions, by adopting one of the criteria for durability,
which is the resistance of the concrete to being destroyed by the
acid attack.,To achieve this, we designed concrete mixtures that
differ among themselves in the proportions of adding natural
pozzolana, and measured the acid-susceptibility parameters such as
changing the appearance of the samples, loss of mass, and loss of
resistance by comparing with measuring the susceptibility of
samples in which natural pozzolana was not used, and other
samples in which different addition rates were used. The research
concluded that the use of natural pozzolana in Self-Compacting
Concrete clearly affects its durability and resistance to immersion
in acids, as it was found that adding pozzolana at a rate of 125
kg/m? increases the durability of concrete through a slight loss of
resistance compared to concrete in which natural pozzolana was not
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used, while also recording the minimum mass loss by wear after
immersion in an acidic solution of sulfuric acid.

Key words: Self-Compacting Concrete, permanence of concrete,
natural pozzolana, Acid resistance, loss of mass, loss of resistance.

* Professor, Department of Construction and Management Engineering, Faculty of Civil
Engineering, Tishreen University, Lattakia, Syria.

** Teacher, Department of Construction and Management Engineering, Faculty of Civil
Engineering, Tishreen University, Lattakia, Syria.

*** Master Degree, Department of Construction and Management Engineering, Faculty
of Civil Engineering, Tishreen University, Lattakia, Syria.
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Study of the effect of adding marine sand
and cement with bentonite on bentonite
shearing properties

V ABSTRACT V

Piles are commonly used to support heavy structures such as high-
buildings and bridges. This is due to its high capacity and flexibility
for different loading cases. Piles transfer the applied loads to the
ground via lateral friction along the pile. During excavation of
borehole, bentonite is used to support the wall of the borehole and to
avoid soil collapse constructed, due to its high swelling property.
When the piles are poured the bentonite rises due to the lower
density and the concrete settles at the bottom of the hole. A viscous
and weakly frictionless layer with a small thickness of (filter cake)
layer around the pile body, which causes a decrease in the friction
bearing capacity of the piles, because of the viscosity of bentonite.
This study includes improving the properties of bentonite on shear,
by adding different percentages of marine sand, and cement with
bentonite, by conducting a number of laboratory experiments to
determine the properties of bentonite treated with different
percentages of additives from the two materials, to obtain the best
addition ratio of marine sand and cement, improve the shear
properties of bentonite and maintain the workability of Egyptian
bentonite.

Keywords: Bentonite — Marine sand — Cement — Cohencion —
Friction angle — Viscosity — Degree of swelling.
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Generating a Digital Elevation Model from
Sentinel-1 satellite images using

Interferometry technique - Study Area.
Tal Kalakh - Al-Qaryatayn in Syria

Eng. Dareen Nofl * Dr.Eng. Hanan DARWISHE**
Dr.Eng. Adnan Mohammad** Dr.Eng Fadi CHAABAN***
Abstract

Digital Elevation Models (DEMs) are of great importance in many
scientific and applied fields as they are the main inputs for a wide
variety of applications, in addition, they are one of the most significant
data sources for geospatial information and analysis.

This research presents a comparative study on the quality and reliability
of (DEM) generated using the radar interferometry technique from
Sentinel satellite data by processing (11) pairs of images in Tal Kalakh
and Al-Qaryatayn regions in Homs city/ Syria. Moreover, the impact of
temporal and perpendicular baseline and the direction of the satellite's
ascending and descending flight was examined on the quality of
interferogram and coherence products and thus the resulting elevation
values. accuracy assessment and a statistical comparison were
performed of the derived elevation values with the elevation values of a
set of field-measured points in both study areas. where the results
showed that the best value of the mean square error (RMSE) was (8.04
m) in the Al-Qaryatayn region, which has a plain nature and low
vegetation cover in the case of a descending orbit for temporal baseline
(12) days and perpendicular baseline (151 m). While in the Tal Kalakh
region, which has rugged terrain and dense vegetation, the value of
(RMSE) was (12.62 m) in the case of a descending orbit for temporal
baseline (12) days and perpendicular baseline (143 m). Digital
Elevation Models in Al-Qaryatayn in the case of the ascending orbit are
more accurate than in Tal Kalakh for several unified temporal and
perpendicular baselines of the two regions, where the (RMSE) values
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ranged between (10.67), (14.01) and (68.77 m) in Al-Qaryatayn while
they decreased in Tal Kalakh to the corresponding values between
(46.27), (68.54 )and (148.91 m).

Key words: digital elevation model (DEM), Radar Interferometry,
Accuracy Assessment, temporal baseline, perpendicular baseline,

descending orbit, ascending orbit .
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Lagaally Laia)l) (ulu) Jaghad as Aeatisall Hgeall #1350 £(1)Jsand)

( ascending )saelall cuhlaall (e jsaall # 153

b_temp b,
. i . . day m dahia
Slaveds.lll) §) guall Masterd i)l §) suall Gl B | s | Al
o $asanl)
1 | S1B_IW_SLC__1SDV_20190904 | SI1B_IW_SLC__1SDV_20191010 36 119 u:ﬁ:\jd\
2 | S1B_IW_SLC__1SDV_20190928 | SIB_IW_SLC__1SDV_20191010 12 82 u:\%ﬂ‘
3 | SIA_IW_SLC__1SDV_20191004 | S1B_IW_SLC__1SDV_20191010 6 176 u{.\fﬂ\
4 | S1B_IW_SLC__1SDV_20190904 | SIB_IW_SLC__1SDV_20191010 36 119 @Sﬁ
5 S1B_IW_SLC__1SDV_20190928 | S1B_IW_SLC__1SDV_20191010 12 82 @Sﬁ
6 | SIA_IW_SLC__1SDV_20191004 | SIB_IW_SLC__1SDV_20191010 6 176 CJSB
(descending ) dlalgll cihlaall (o gaall #1530
1 | S1BLIW_SLC_ 1SDV_ 20190625 | SIB_IW_SLC__1SDV_20190929 | gg 172 e
2 | S1B_IW_SLC__1SDV_20200731 | SIB_IW_SLC__1SDV_20190929 60 153 CJSB
3 | SIB_IW_SLC__1SDV_20191011 | S1B_IW_SLC__1SDV_20190929 12 143 CJSX‘."
4 | S1B_IW_SLC__1SDV_20191011 | SIB_IW_SLC__1SDV_20190929 12 151 U:C\:Uﬁ\
5 S1B_IW_SLC__1SDV_20190625 | S1B_IW_SLC__1SDV_20190929 96 177 U:\'.'\f)ﬂ\
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Akiise ao (N dalall &85a5 25 3) L[19] gyeall & aaazall M LAY s o]
aii 3k e (21 daldl)( Power Spectrum )aalall Cada  yiai 2y dalvie
( Spatial Resolution )is\<dl juall 48y Casm .alaY) 46l ((FFT ) 1) sl
Gy Ghliall (Se 858 aludl phall 3halie mulip aid ¢ Aaall Hhall 535 ae diyall
P (S0 b il S Allg sl (Sl cplal)
H,v) = Z(wv)|*  (20)

w_ 2w  v?
Z(u,v) = exp{ — ”2(1”_’;2) v (21)

(Adaptive Filter ) s z&5e :H (U, V) «tus

(Power Spectrum ) dallall Caks :Z (u, v)

(u, v) @l il paje o :( 0y ) o 0y ) 2280 @bl 2 (u, v)
Laelu Lo 1345 Jalull Lbis sags 52L3) cubadalee il sl aasis . Jgil) e
Aalledl Slilee S IS G

Phase Unwrapping (PU)_ghll (<ilaill) calis &b 3.5.3
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O OKeY) )3 (Jalall dabias ( Objective Functions ) dicgage Ciillag (3)hll
sda ol [24] (23] [22] smadl clajally ddlad) je ehll clapw o 3l
[25]( the Minimum-Cost )(MCF) aasill sl oY) aal) dapla o L)

.Flow

68



ClagR S gliaas Jig e gl 2022 oo 12 20l 44 slaall  ad) dadds Aaa
Ol Gl Jo gl o daaa daaf cliss a0

bl (hasd :(Statistics-Based Methods ) clasy! ) sasid) cullul -3
skl ssags ((PU)asadl dayal)l JlaaV) adas Bl ge (PU ) dais e Gl
el Caladl)
o Al ) ST (e Baaly [26] 8 dajia) ( SNAPHU ) dil e
(PU ) da Clual 4l 3an,; dilasy) L0 3o adind Olia slasy)
Slaal i<y
(MAP) (spaf d2a¥ didlaia) i AlKae ojliely skl ¢l dua))leall sda #)ka
e A sl Aals Caillag aaas o3 ) L(Maximum a Posteriori Probability)
Al s gag Cuse Anbudly Anlady) aulg)ll dalladll (nodes) 5yslaall i)
Jaay) bl Dl G oaad¥) ol ) cilial) e dal) Jlaial) 83 ) ddles)
Jlaia) A Caslla sl Adlal) el sl (e oda A3l Jlgy IS0 . lada oSy 3
14l 4D & LS (PDFs) ddadll e

Gr (A, Apy) = —log (f(Ady|Ay,1,p))  (23)
skl alayw Ay 5 aladl okl cilayw Aghy cdalill (dakag) s g téus
calaall e
Jalall abaal €541 (SAR) sum 525 lanigia |
Jalall CSall Bl Jalae lsie p
(Sle a2 iy 8 ((HHSS (runt ehal p2aid ( SNAPHU ) diyla oY iy
22 L ((Tiles ) @l ) 5aS Jals Labade audd Lgd 23 . Jaluill bbis digeaa
daphall sda Gaeat dsds aby U LA Alasiils asdll 8 saaeYly Cisiall o
Lhio o il oLl go 8 Bigy 5810 aadien (sMllg dan e AL S e
e Jall) andnsy AL S e Cilidl e skl 3al ciilgl 8 Ll Ja)l)
osh slacly (gAY UL Al AL < AlaaY) AalY) ail 5yglaall )
Ll sl laladd) Cilie e g
isaal ( Snaphu Export ) ) alatiuls asti ¢ jehall calall ¢ld in Jal o
Cus o(Snaphu ) 1 slaf ddanlsy alsis (Ko Gawti ) Cilie elaS Jalall Jalads

69



4485 a3l (Sentinel-1) Lsliall JLdY) jgpa (1 cilelii DU a8 g gad 148
A g (B i 8 — IS A o) dBhaia - (g ol JA)AL

Snaphu— )Jaia a3 3k oo (SNAP ) 2 Jaly (e calaal) eld dolee ey (S
e ol Lbag clily @l e Galiall e msiall skl (g5img Y (Unwrapping
Gsing anilia Gauii ) 931 830 ligans ((Snaphu ) I galiss aghs 3 ginall Jas
i ) laaiy Lagis€ Cadiall ol dulee (8 il (g Asllaal) duiasill cililad) o
-(Snaphu Import ) 8:Y) aladiuls oynu) dddee 25 laie s gl J<aY

(Phase to Elevation ) glii)f ) Jalill jgh Juga3 3.5.4
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(Terrain Correction ) (i laill moauas 3.5.5
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o ST lgied 588 Gan s i) el ( RMSE) a8 oS5 Lo 13ag cLass (

C JE g Y dms (s b Lasy (160 ) el (el las ]

(Mln =0. 08 Max 0. 86) L«y 12 dal e clulall 5ygua

dakia 8 (160 )5 (12 )omiesl) el o Jal e il joem 110 J<a)
Oallall b clulall calaally Liall adlly Jalgll jlaal) Alla b IS5

Sl Ala L dasd) clelis DU ((Max) Ly ((Min) Ll a@ll (2) Jsasll muass
( MEAN) 2 GlliS cLasy (60) 5 (12) ciasl) oolbod) chad daf (e &S5 3 Ll
zisalll b il Adeal) Al glisy) = Diff cus) (Diff ) gyl (SD )5
Lo G L diid) Glelis U (RMSE) dady (Aulidl 4desl) dlaaill ¢ iyl — DEM
zisad &y Jull a5y a3l Geld) ad sy (RMSE )5 ((SD ) ad ails
K0 dahaie b il ¢ lsY)

Glasye goane dad @l can il 3al) @lig @l (gladdl Cihai) 58 (SD ) 1lua
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el i) sa s dmial Gl sl haugial)l Waall s (RMSE) L
Slo Aulad) ddeal) 2l e Al Glelinyy) o il Clasge ggane daud gl
-((200) Ll axe

Gl Jladl Al i (INSAR ) el V1 adsall dlasy) aill:(2)Jsaal
Loss (60 )5 (12) caadl (bl as Jal (pa IS0 dilaie

DEM Min(m) Max(m) Diff RMSE(m)
MEAN(m) | SD(m)
Alasl) Jalaal) 195.523 370.417 - - -
INSAR(12) | 195.444 | 397.412 5.02 11.58 12.62
INSAR(60) | 207.037 | 422.313 4.13 22.32 22.70

Sl Al dssd) cleli ] ((Max) Lidls (Min ) Wa) 281 (3) dsaall masy

o S lass (96) 5 (12) Gl Galel) ad ol e sl 8 Jadlg)
( RMSE ) 4ad; (Diff ) clsgll (SD ) 5 ( MEAN)
L il (RMSE )5 (SD ) s pailin Lo aadl as LAl culelin DU

o) dakie b gidial) g WYY g aga A8y WL Dagis el Gulad)

S hled Al b (INSAR ) wlela ) adsetd dlasy) 2l 1(3)dsaal
Los: (196 )5 (12 ) omiadl) b clad Jal (g oy 3l) daaie

DEM Min(m) Max(m) Diff RMSE(m)
MEAN(m) SD(m)
el Llal | 724.871 790.578 - - -
InNSAR(12) | 705.179 | 780.230 -3.06 7.44 8.04
INSAR(96) | 756.433 | 823.142 34.04 7.62 34.83
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(RMSE ) I ad 8 50l sl DA e Ll @lly ) li . johall moaa
Lz clels DU

(RMSE=68.77) b =82 ,suall z53 Jalull Lalais
S (p176)5 (r 82 ) Liasac (bl ashad Jaf e Jadail) cillalada 111 S
aelall jladll dls 8 opinjall dadaie
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i (F10) (T )oe obi 28 ot Olsll ulie (& Jalal Bl e o
Lhia b jelig ALIS (270 ) 8y00 o Fringes ) "ualsgdl Load cans 1 dalady)
pinsall agal) Johall Chai 858 JS Jiat G cddlpdiall o1 e oS Jal)
slail paes (3 Adije Jlalsgl) o3 058 O Guny IS B35y (DEM ) ) sliay

.8)gaall

On Gl Aglasy) il 5 dimsd) clela M ( RMSE ) I o (4) Jsaall s,
ily & alaie 8 Auleall Adeall L) cle i)y Ll da i) clelaY)
Cun o(p 176 )5 (p 82 ) Omagendl ) Lt ol e selall ladll Als
Sl 335y (sasenll Glu) Lad dad iy (RMSE )5 ((SD ) ad (el Laadls
C Al el Aiudal) cle LY 28

e 2elall jladl Alla 3 (INSAR ) Slela V) oadgall dibasyl) il :(4)Jsanl)
O illy &S 3 (2176 )5 (p 82 )omasesd) Gul¥) L Jal

o)
DEM Min(m) Max(m) Diff RMSE(m)
MEAN(m) SD(m)

Aleal) Jalaal) 724.871 | 790.578 - - -

INSAR(176) | 729.037 | 795.057 9.67 4.51 10.67

INSAR(82) 734.815 | 874.859 65.88 20.41 68.77
Gk

Aleal) Jalaal) 195.523 | 370.417 - - -

INSAR(176) | 248.087 | 418.493 45.76 6.84 46.27

INSAR(82) 344.178 | 512.014 144.89 34.35 148.91
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Clagil) e dlalglly saelall chlad) 3 el A olasl il duhs dal (e
clelay) & Lo byl Jalall dallee DA laall jlaml by Al
Daall Al dsluie dagecy duia) ool sk o Jgeanl) e oS o] L Aasll
Als b omilly &S0 il 8 dsid) g1V #3l on )kl cud 13 dalgll

(5) sl Lgasds dusailly dasganll (uliY) Jashaa Jal ey Lo scliall

o elall jladl dlls 3 (INSAR )clelin ) 2kl Zilasy) sl (5)Jsan)

lgasis A235mnlly Aia3l) GulasY) Laghad Jal e Gunjll 5 &Sk

DEM_ | La La Kk
nSAR | o) [ ol O ) e
e | g5 | spm) | RMSEm) | SD(m) | RMSE(m)
(k) | (O™
1 36 119 10.02 14.01 32.02 68.54
2 12 82 20.41 68.77 34.35 148.91
3 6 176 4.51 10.67 6.84 46.27

dahia b il Wgulhe vie il 4 il ((SD)s ( RMSE ) ad of Laadls
s S Uy zises UL 5 lgnds Aailly Lasand) (ulaY) Lashad Jal e &ISE
Jal ey &Sl G gV zigel pe 4iplie die acliall lad) Als & ol b
ool Lagha i

& hulglly aelall jad) alls 8 dida) clela ) gl o Aplad) cus Sl
s -Auglie Doy dse) (bl Jagha e Jpand) Call e OIS un #ISH
Gl zile of el Al dmdadl clelisdl ddlasyl sl (6) Jsaal
cclall Jhad) Al & =3kl e 38y ST dailgl) laall dlls 8 51K
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Lilglly selall jladll lla i (INSAR) cilelinV) 73kl ddlas) adll 1(6) sl

e lall J\AA\
DEM_| wbudlhs o) laa SD(m) RMSE(m
g_'m_}l\ L:.S.J}Ad\
INSAR !
(62) ()
36 119 32.02 68.54
2 12 82 34.35 148.91
6 176 6.84 46.27
Llgl
1 96 172 12.88 14.67
2 60 153 22.32 22.70
3 12 143 11.58 12.62

aluagilly claiiiy) 5

Aaudgyhahll dalall Guld e 2l (DEMS) slidl Sadll e ail duball sda el
¥l Lagha Jsh e cdanlad) cililiall gaéas e (Sentinel=1 ) jadll jsua
slo el Tl aned adgiall lakall b Jg¥) Gl lad aSany 3) Lduganlly Gl
ALYl . ehl) )50 i Ay U N) juin jlake S daay Laiy deegdal) mlaud)
el Hean) A e Aasll dawxigl Clasdally dugall dalsall il Julis )
o il A 5a olal

Slelayy) a8y Jalby Jalall uld saga e dabsall clpahll) Ll dulpy cua
2l (6 )iy doals ol gias Al dsuliall Hgeall g5l sl o5 13 4l i Al
5 (2150 ) on culie Gagee (ulul Jad sda guall #lg3l DUl cgll uing
&5 13g Ausall Jalsall il Jlily asesd) g linY dad Ji e Jseasll (2 300)
él e DA olaal) Ll Jliy dlalall axe lalie Qi) 4aal) Lag il elagin
LB 48y ( DEM ) A &L&ul Loy 61#\
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swelling and shrinkage properties of
expansive clayey soil
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Abstract
Recently, geopolymer (inorganic series material) emerge as
substantial material of Portland cement, through convert natural or
by-product materials such as furnace slug, fly ash, silica fume, as a
resource of aluminosilicates to materials possess bonding
properties, by using alkaline activators.
This research try to acquire inorganic series based on natural
materials as a resource of aluminosilicates in its amorphous phase,
for this purpose, calcined clay was chosen as a precursor of this
series. When we say calcined clay, we mean clay that thermally
treated at high temperatures but less than fusion limit.
Geopolymer based on calcined clay as a resource of amorphous
aluminosilicates, was produced by adding an alkaline solution
consists of sodium hydroxide and sodium silicate to calcined clay
with thermally treatment. And the geopolymer was prepared in the
laboratory, the ratio between alkaline activator (Na>SiOs+NaOH) to
proposed soil stabilizer was equals to (0.85). the ratios of stabilizer
to soil were (5,10,15%) as a percent of dry weight , and the moisture
content in which the geopolymer added to soil was closed to liquid
limit (LL) of mother soil and precisely (LL-5%). While the alkaline
activator from NaSiOz and NaOH was prepared in the ratio
NazSiOs / NaOH = 2.5.
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The results of experiments on samples of clayey soil stabilized by
geopolymer, showed an extremely enhancement in the properties of
linear shrinkage, and the value of linear shrinkage was cessed to
zero when geopolymer was added at the ratio 15% to expansive
clayey soil, while the linear shrinkage was restricted to lower levels
when geopolymer was added at 10% and 5% respectively.

In a similar manner, the values of relative swelling and swelling
pressure reduced to zero value when the ratio of 15% of geopolymer
was added to the expansive soil, while this restriction was less at
ratios of 10% and 5% respectively.

That is a clear indicator to the high efficiency of adding the
geopolymer based on calcined clay, on restriction the phenomena of
swelling and shrinkage of expansive clayey soil.

Key words:
Expansive clayey soil, geopolymer, alkaline activator, calcined clay,
linear shrinkage, free swelling, pressure of swelling.
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[15] a5l

sl B3l o dgllaall dsgl) cudael HLiarll dhal) dallaall ol daullyg
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(sl Sl igiaa V1) ad€ll i) S Can cad 2agi 31 Lehausg
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Gk wg (NaOH) asagaall jo IS S50 (5o e aladind Sialll 13a 8 25
Jgandl 59ladSy (oldl) (amnyatll Alad 533 @llds 4pdall (N@2SIO3) asaageal
Ao aa 38 iyl alsd ¢ algigall e
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aabiaily bl el e e 30 5 Ahall dalleall g GudSall Hlasll )
EDX Jls SEM Jl cihlaa¥ mlai cilie e Jgeanll jiall sa 8640 7 524
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oyl Al e V)
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Sliaglly Glabigy)
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(BS duilayull dialsall (3i5 Alal) pe dusilly Bl adll (GLSY) dujns @
.137)

(ASTM D- 4645, ) dialsall (385 L) ae Lojilly Lojill jall Flis¥) dips ®
. 2435

(ALig/akis) Ayl ) ABLaY) Bl i (2)ad) J gaal

(%) (GP) salsisund (%) a5l ol
5 95 G5!
10 90 G10
15 85 G15

:Auddlially galiitl-5

tgle ) GLEAYY salgigall juiast 1-5

@l ayaall (s Lplial a5 Al dpal) CulSy ¢l (8 jalgagall jusan o
Ll s AN (Na2SiOs3 + NaOH) (e s<dly (alkaline activator)
1(0.85) (& alsasuall Gl Jiay (gl (OmlSa Jliac) & siaall

s Gl Lgd il Al dushal (5, 10, 15%) sl ) sl d8lia] o
i) ¢y Al (LL) Al an (n g l) shall 8 Al ) il
g o) e el 24 U8 NaOH Jslas joasi a3 Gua L (LL-5%) Tagasig
NazSiO3 5 NaOH (= (ssdl) (fayaall) (goldl) aSpall jriant afiy L aanal)
~5 NapSiOs N NaOH Ll el Uiy NapSiOs / NaOH =2.5 <ol
LT il sa Adelu ] e 80 °C sylya dayn oAl s 24h Bad ol &y
ouilaidl z ) Glacal Glld 5 80 °C 3 ) s da y ((ubliag) stirrer I ddaud 5
oo NaOH rmaisic s 10M 58 NaOH 35S . s 58l pmjaal) 5f (oS all

G5: stands for Geopolymer added at 5% (by weight) to soil
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ASTM-D4318-93 : ({155 3543) alsdll Lalss 2-5
¢Aplaall Al e eyl ) (salll aag gl 3s) §5a5 3p0n las iy
Dlamad) Gl e alssgaall dila) G cduaill 1aa 8 cclila) aa 45l
idagale 3305 ) o (B- 10- 15%) candl 1aa & dssidal) consil) (S ¢yl
ey (dipalll A oladi ) o3 JUlly gl an 8 liadiy 3elll s
o gl A0 s (i) cdiaall dyyliadl) L5l e Bl (g3 ppatl) e s
Lgalll ang Aguial) an and L) ol Sl jasy Aol durdall 48 ¢ i) e

A(3) b Jsaall A dine dgalll A

Ca salgigaall (e a&ba‘g\ cd Jalda d3gall) :\.a:iﬁ 9 cAdgall) as (dlgud) as HS (3) @5) Jgaad)
CopldSall jlant) (b

(GoPlasllin f (Yool n  (%)ilsdln el Al
31 27 58 G-0 (ref) 1
17.2 34.6 51.8 G-5 2
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acly ) LS Ciyans clginghy (aliasl vie Aol dlslu e L)
Dus - Lgagh) (aliadl vie ( La¥) Lelsh () 20l duad Johll & laiill dous
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o) Crual Jaee Il 8 o Ll dlgaid) dogh) Aad e A daghy
(2.5x14 cm) sl

ISy gl Jail ia i) s b Yol Al cadien cAllall Al b
Som A GELSHY) 58 110°C 8l Ay (5rade Opd (B Cudla of Ll
1ad Lilge Ashyl) c3a] Clivaall ae ziall Cla By cdlies lall) sl
(3 sl il cyglal 28y (2) ady Jaad) e duandall dpaill (3dlsall Algeud)
Iy %35 Al alsagaall Al vie iy sl (ELSY) o (4) o35 Jsaal
praid jalsgen 1506 dila) aie auil) e §3atg %010 Ll aie J o
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Lsi % AL/L AL L1 Lo fyandl Aipd
21.41 0.2141 30 1101 1401 ©GO0Cenh 1
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5.4 0.054 7.6 1325 1401 G110 3
- 0 0 1401 1401 & 4
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Studying the Development of Cement Mortar
Resistance by Using the Two Most Common
Types of Cement in Syria (Ordinary Portland
and Sulfate Resistant)

Abstract:

Cement is usually selected before concrete work is initiated
according to several criteria relating to the type of plant, its location,
the required mechanical resistance and the foundation soil.
Therefore, we often find recommendations for the use of fast-paced
Portland cement when high resistance is required, low-temperature
Portland cement when pouring large blocks, and sulfate resistance
when pouring concrete into sulfate containers. This research aims to
study the reasons behind the slow hardening of concrete in which
sulfate-resistant cement was used, which is the different chemical
composition of the two types of cement as shown in this study. This
is the phenomenon that delays the concrete from reaching its final
strength, unlike concrete that is made using ordinary Portland
cement. In this research, the development of mechanical resistance
over time was studied on cement mortar samples poured using
ordinary Portland cement, and sulfate-resistant cement (72 prisms
for each type(4*4*16)Cm) whose average readings were taken.

After conducting the necessary tests and studying the results of the
development of (resistance on compression - tensile strength on
bending - weight change) with time for each of the two types of
cement, these results were evaluated and an increase in the
resistance of sulfate-resistant cement samples to compression was
observed by 18% compared to ordinary cement. The resistance to
bending tensile is about 20% in favor of Portland cement at a
hardening life of 180 days. The reasons for the delay in hardening
were analyzed, and the two types of cement used were analyzed in
terms of the results obtained.

Keywords: Ordinary Portland cement, sulfate resistant cement,
reaction, concrete hardening.
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Modeling and management of periodic
maintenance of health centers

Abstract -2

Health centers are a cornerstone of building modern societies and
one of the state's strategic facilities as an integral part of
government buildings. In this research, a guide was developed for
the periodic maintenance of health centers, whose construction is
based on a set of models:

The spatial model for health centers, the defects and checks
model, the component model and the required maintenance, and a
model for keeping and retrieval of maintenance data was
developed, which helps in electronic archiving of maintenance
information for each health center. In order to be used in cost and
time management and serve as a feedback to the maintenance
manual database. The Unified Modeling Language (UML) was
used to write various models

After completing the development of maintenance management
forms for health centers, the forms were converted into a relational
database, which was enriched with data collected from various
sources (maintenance manuals, health center documents,

engineers' notes, ...).

Keywords: maintenance management, periodic maintenance,
maintenance of health centers, maintenance manual, maintenance

models.
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