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Degree Certificate Authentication using Cryptography, Digital Signature
and QR Code Techniques

*Dr. Ramez ALKHATIB
(Received:14 August 2018, Accepted:7 January 2019)

Abstract:

The field of information security plays an important role in the protection and security
of information. One of the most important areas of information security is
cryptography, which occupies today a prominent place among the sciences. Its
practical applications have varied to many fields. The scope of applications of
cryptography has expanded greatly in modern times after the development of
communications and the Internet. And the need to ensure that prevention of
eavesdropping and Spyware, electronic piracy and securing e—-commerce. Electronic
voting techniques and digital criticism are practical cryptographic applications. The
most important of these technologies is the digital signature, which is used to sign
most electronic documents from contracts, agreements and transactions with the
possibility of encryption. Where it is used to verify the reliability of the owner of the
information in addition to the authenticity of the information itself.

This study propose a method to solve the problem of forging certificates using digital
signature technology on the certificate based on the DSA algorithm one of the most
important asymmetric encryption algorithms. The basic idea is to give the certificate
site two related keys, called the public key, and the private key. Where the private
key is used to sign the certificate and the public key is used by any person to verify
the validity of the signature. In addition, the QR code was used to save the textual
contents of the document, whatever its size, in a concise manner suitable for printing
and reading. This proposed method will be a practical solution in securing official
paper documents and protecting them from forgery, thereby increasing the
confidence of local and international institutions in the official documents signed

digitally.

*Dept. of Computer Techniques, Applied Faculty, University of Hama
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Ggealall cilalgdd)

4 dsde ne Jsay e Wilens Ladd) §y5ums dunalad) Clalgdll lly dinss =
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daalal) clalgdn Jaall Glowge 48 5205 =

rcaal) @k dga -3
palie Ciieat Al Gigadlly aaball o waell Gand) Jolo ¢ Jlas hiagy ale mgie g lab duball o3 Cual
S Lgia dannge (b Bac padial Oy yddlly Lleslly Cilasbeall (el paliag dilaglaall dadail) maacais Jidas
Gl aladind 5 el calal) Gas dahall Al dradal) UG, G ddaty dalell GhsYs aabally
- SN Uil g daayg aresal] Eclipse diy Jie dlalSie Joe cling Ulall Jic 5)5kiie dmayy

skl ol .a
Ly gl dediiesd) Bilagll sl aal el Ao o duaaill ale g aglall G digape 4ilKa adl alall 138 Jasy
sa uedal) 5aaaie CYlase Jadil Dleal) asliudas Cae g daly Clualyll (e g8 589 Lgtlens Cilaslaall Jalal 2
leagh Cmams olB)lg Joay ) oaddi (5 asgall oanlall LIS (e bl i dlae sa sl Ll elid) dles
Ji (e gl (S Y Gilaglaay Jilay Jolal il e jaadall Galll aodial L5adase e ddjee dllay Y (e e
oaddll ) deai o aas Gilasladll ofy dragadll Glacal @llyg Al A sgeaid) paddll b L oIS
By iy Daubeghall 8 @Iy Al Ol B dals paill die adill Jastl) ¥l el 3 geaiall
9 2l G Dl Ji 2000 ple e Zichill s Gl cileUad (py Jal il pecall ddesy 2l (e Jof o SO
el sl Jlasin) g Lo puail) pladiad dbidl (e . saall 3 8 i o s Jilapll Gaidal) KAl olis)
OS 4 Jaticd 5 gl 585 ompSaall 0alsh aa Lelaliy A 2asdUL LSl Jilpl) il ROT13 s lsa
I G o) 3 o AT o bl pe D) Boaa ) ai B Ladgn e 3D 4y (3 Caall Cim
Al Aaallad) ond) b ALY Glal) alatiad Guaall jeanll 8 adall aladiad e 3BT (pag cAlate ddls
OfinSeall Cyfinscssal) cuals updall Al Sliese g ceVLalV] Jlae (8 saal) Lo (358 Gt Lead) AN
) izl pedl) ale s jeae w3 Legie IS b deatie <80 cipa il Lllasyly 40,4
ond) asley aeall Blaig dlae Y kg lasbeall Ll il Ladly cdsasall e sacieall gl
s e ddany g llall Ll @llyg " juadll " alall 038 aladind dale dalal) col 3@ ) Uyae 8 L
dealall kil o ol Cmalall (alaaV1 G lges Tig S claglead) a5 3 Sl 038 pladid oy Cus da gt
ole lae (& Gnilly Joall Jlo Wy Cilasbeall 038 Gy Jaind diiyh e 2 Y ey dine ol cul€ 4 Sue dalalls
e aly) daallal) Al daling Kl oSl gailly SiguasSll mpual) slaill Cusens Ay Tpaiunn il
Gy e e cuiy cila) lsall oda alana (Sly cdesiiag suae duaby Cila) i alaiuls padl) dlee o
:Laa

Jagal 520 s adall el daad e ST o Cias eg sl Gaill Liaadd 0e Cija Jasal sl fae ®

copdil) ey Cayad Basa

:Jlagy) fae =

) o ke iy Baame Jafid 520 as g 2l paill Cig s of pdlge i

Uggan 03 Sy pllaill 138 o LoDl oKy Jlaiad) Tase o e Gl oS3 (63 juaiill yead plai ey

oaill (A Qg all S5 Clea & cralsll paill 43 b Cagall Sls Gl Gub ge clldy Ukl A O

JEaS . adall il & Ll LSl abilis Lo atl) & il cagpad) ST eds of oS Gl aang ¢ aal
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138 gy oY) saill & Cigall allpa juad 4w Cus Laa) galal a3 JIay) fae e

.[Christof Paar, 2010] zUtid) lgie ey diea BaclE o yuaaal)

o Casled (o aiad Cnsaaly padall e lsd culld eyl

symmetric cryptography _hlid) sl =
L by adl aaly (S - lihe 4 p28u Cun Galdl) Ul by Liad Cajang Ladill callid e sl o
Loy lal aadieaall dcti ga Alleyll el aaiies @A) & bad) oY hlial 2l jedall ey <oy iy
oaddl) o Cun aitnd) Ul dupw o (VL gl 13n adiany IS LS dald L lsd pladiuls @lli
Al Al alag) Alsl) Jupe e ngi 13gd L paill LY (sginall Belfy el ¢l ailSels & baall dllyy (53
J8 e lella)) & Db Alicaal) Al b S oK Y 4l daplall 038 Gige ey - Al ) #Gadl Jlasy
Oy ALl bl S of Ll Jeupall (s 133 dewall dpadis S5 AT (i J8 e paidy Gaasitall Juayall
i Llay bl ke gy disaal bl (Lo Laily 5S degana O Leahinnd (S Y GRAY) Cigal)
(DES-3DES-IDEA-AES) (uska! 138 ey lsall el (1 . (5y50 Ui 7 el aas

asymmetric cryptography jhliial) jal) a5al) =
Al il Laasal (palide 3sa e goill 138 aaiey Public Key Encryption alall »badl i, Load Caje
Al Ll & Cperdieall Cagyaa (5 4 @Iy aws (Public key) alall - ialls Js¥) Capmy uaiall eldl 2V
L aalg pasicedd Cigyre 4 @l aw (Private key) galall badl Cajmd S Ll Qo)) puadl aadian,
o Aot malial) 35S Aaphll o o Gley 4l Qi) aladl ladl Saaall Jill) Gl aadts aSIle
oSy i) (e 7o) s I Y1zl Y alaill as adiie 3] die ladilgh e oS L pedal clay juacal
alall #badl CadS Alla 8 Y Z ke algs ) lias YV Liaddy ol A Ao 35 of 090 Aaluay ardins gl i
Jupall 8 (e Lll)) 25 Dlad Aliional) Al ol S S ) il diph e oy - paddioall Y
Daaly bl allesl S o oS YT Japall (K0 136 depal) dnadis S5 AT el U8 (e s ikl
(EIGamal-RSA- DSS ) skl 138 cilaaslsall el (e dlgus meilial) ajsh dalee
Hash Functions Jj5aY) Jisa .b
slai¥) iy dualgll Al sale u_w‘:_m Lpsecall JIEY) Al aladial e Gunall puadnll 3yl cbiglyl (saal
oeadall A JIpay) &l axdsul vie [M. Singh and D. Garg, 2009] (One-way Hash Function) assll
L aleal) Wl oS

Jsb b 05 o oS Jal)
b gl (5K 2 Al =
X 3 et (&Y Lot Ol dlgus sSE H(X) =
aalgolad) cld dlly & JIpaY) Al =
(collision free) aslaill (e A (o< =
Lbal 13 lgie lelos 5 38 3 [John Edward S., 2013] @itsl) 5l alishll claall Tlasal (fias a1 Gl
(message digest) s)liall paisa lgple 3l
JURAY) Al aneal G b .1
poGlld Gaaal Gk g aslaill aglee JIFAY) 4l rensl]
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Secure Hash 4 Message Digest (MD) cpalill Jia  jaall e JIfs) &l asecas IV dakall m
Algorithm (SHA)

Glaawsal) 2aY g 4l 340 Ron Rivest Ja (1 &bl 13 s 52 Message Digest (MD): Ll =
) AUl aaniiy o585 0 ¢Lgilisl e (gl LgisS 3 MDS5 5,,8Y) 4l jaci: MD2 MD4 MDS5 i)
plaill aglad las juia 138 daad) pas ey . 128 a.aae‘waazsmuu-du J Glae sy IS

: Secure Hash Algorithm (SHA)axlll =

anall a3 1995 ale oyghi (55n MD5 e Slaal) 138 aciny NIST sgadll 5 (o ancms Glone gl sag

SHA — 224; SHA — 256; SHA — 3l sl oy iy Gy 5o diale @ SHA-]

) ey el o3 4.5\5@444 384:SHA — 512

LIS Hedn gihh aladiu) (40l dakl)

LS il e sled e el Ll g ady el Sl 5 daaa ali€ )Lhu T ke (S Hide aladia) (S
cyan Jaka s cly & ,Sall gl Yy (DES , AES ) (e hiline - likay

B gl e

aBpall L) alsall aal (he Adlall o2 ()5S alsall dusp uac LIS (e (Ko Faadd ke 8 Lagac wdisll

Dxa () Gy die e La padsall L) e uadll (& dpallV) dbibigy (alil) o) 98 AU 4dly deud a5

Al adgll Cileyil)l cjlal e lilaey oSy sl 3 dads 2l O o) iy LY JalS Gadid (g

Gag ) AN Spelly Chgall G Ge OsSe i Ake Oe Ble s el sl W dead)

Ghg e Jasd L Llsng LuagSa gy Cajiaally Laadiall cilgall (saa) e o « [POINTCHEVAL, D, 2000]

il Aaigl abicadd (Ko Cunsg (ARl aBgall dugn Jar) DA (he pid i) e o5 Sl Lgelsi] il cililal)

el laaY Al lgall e mdgll s e Joanll padd U89 Jead) e Ly cagl) daia (g

O gAY V) (e lpey calat ol daabin o) daadd (alel lgie alel Baad adgll 138 aadieg

) Ay e o Aalsadls 2] oo il alsal uss day S sl Bl (3iny

oo Ly b 4 e (addl) 4 agk sy e Hle (52l adsll o sa (Bl adsilly galall gl (A

D sl Cilaad lsa (ra el a5 0y Caneang (8 Gy ale 9gd (o)l @l W copg s Jgasn U (e

o i oo Ble seb 3RS S A S Ly e Agidl Al jhas o Gl Ay e A

Aol Je 8l gl aa ~Gaall GUs e [SCHNORR, C., 1995] 2l calia aslibe el jide

Al Gt e )l aisil) amsy Al Gadd Ji (e Gl Db el e 58 ALl Juage o g 5SY)

saldll il L) el ads sy o)) adsl) Ay lalgiaes doadl) ji o sl e g Y

r Ml a8 LS alad) aabibey paill cinlia Dt (30 AY) Caplall iy [ANSI X9, 1997]
edal) 8
) pail) T Shdal) Gall) T ¥l paill

N sl Jes 401 1( 1) ) Jea
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t eyl g8l dgid .1
@y Gawipill il daSaa b Anlady) Clladl Jlae 3 1989 ale 8 a8l adsll alieV) &y cuils
@lali)) caa 1999 ple b @y sy gyl asill 8 sagasall Clilacall Bs dlisl) 228 o daSal
t s hagydll 038 aaly )s¥) AaI) U e (8 gl dag s
L adsally () adsll Ll
aisall dpadd voas o )l adigill 528
ol &l s Hlasms i o Jilgs (o)) il ot of
L el ol lgule Jaawll el (e Vs algall lgiigy cilaglan o o))l mdgill (gginy ®
t YL palan lly b)) dgill lgling saaas pailad iag e A OIS Jagydll oda (lacay sl
bl e eha) (5 daad e J3de g padieee (ol i Gy tduagadl)  w
Ll Gadyall 4 5D Garail) whaledd) dga 3k o @bl jolany duspall dasp (o @aaTl) Jiny 13830
Calga
Aaamy e Abusyal) Aol darmy Djliag Cililadl o A alasinly Sllal A0S (e KB icllad) 5asg =
cAlad) Al
Ll diiesall 858 pdeg "dima Gaead dga’ GG Colall gasl SIS o dupall 538 pae 1 SY) a0
LS iy cdaiaall dgall sda Ao o o a¥ Wby dey o deopad) ol LS LAl Jliiad (e YL
Ayl Jtieel) e
(Barcode) Aa,dd) el .d
8 ¢ zlite O ULl JAy 5 (S Cajen anls Laadl Cigyaally ((AIDC) clbilil) aamas casizall Cipadll )
Jaiind Gyl e daally gl Qg duydal) elad¥l o eliadll 8 aels A bl e a2ed plall mllacad)
S AIDC i e waall (e 1a)s (Barcode) andll Guasill aey lgmans llall Jiay dogadl b))
AL sl iudlly (RFID) sial) clang Cayeay &S cliladly ducglalinall Jaihall L (pecas
Soll dasle ik e Bhajall Ul pan 2aaid By Jgws @ Sl ddae Jandll Saesill ey L (WLAN)
gl sebally bl Jla) dadil plasial (Bofi de s A3y 5o bliill am oSar ¢ syl
o 8o ds¥ ¢ shaall alud) e aasiindl (UPC) Cagyeall allall gisall 528 Juy ie ¢ Ladanydll G0l cojela
B ) andll uasl) ek (ASLUg Asanall delidall (fin saaall clisiil) Jaamdsy - Ciliismand) Sl A abal
a3 ¢ JUall s e laglaal) dallaag gand delically JaeY) g Uad J8 (o gadly (3t e Asa i) cpaeen]
¢ ddlually ¢ danilly aigilly aieaill A QUGN (e degiia deganad 1)k s Zebra Technologies 4,4
Aasaall leylly ¢ Ga¥lg ¢ A5l Bladg ¢ iadly ¢ aleilly
Jsaa ¥ aee o () lahall s Gun i) 3yl 45l L3 Wghie o & dudanydll Joa)l aladin) Gaaal el
Gy 300 J9 aals Uad Qe ¢ Cipn Gsale IS G anly Tad a el ) A slasiad ie Uadll 5618,
Laa ¢ aigas yie Jaliiilly Colaglaal) aiiiy AN macs dadanyall aapl) of U A8Lia L . o0 o ke JIA) alasial,
gy Lang Sarae Clasles o Bate C)E AT ) (g5
J<a o (el ALl o8 of GaaS ol Sjgal) o) o Leduall 83 of miiall a8y Jia) bl e dadanydll ge)
and Ugiha il ol iaal) e e Gsaill o3¢l sulaall e dae pughit 3 g Aayal g eliang slagus Jagha
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On ohdll andl) Gl 058 ol A8l ) duad dudayd Geey 055 O (e jsasl) s2a "Symbologies’
bl JEd b g 58 LS cuishinadl g LWy piaped) 3 eliand) claluaally Lalladl Jughaill (o sals i

||| || Linear bar code

SsaS L) 4115 sy ilegheall (o il A% e Slaglen e e Bl sl Al anall el U
Sl €ad Ul Gaegil ol J<e slian ol elage WIS st ddghias IS8 o ol AwxKe dulad ddayd

Dol sasiall sl gian O30 of Basls Lag (el Agban

{ |‘ 2-D symbology

QR Code 4yl 4laiu) jga) -1
paa Bl il Alhe Speill et 1994 ale b ana cpan 4l Ghsiad) uasil gl (e g5 B
A5le 8l Aianl) 4,08 a6l B Asgar cuew Chlad) alle zla &3LE aal Baly Gl & bl delial
177177 aaall dlbis daws ySly Jo¥) daeill e llg 21#21 aaall I QR sy ial daulidll 350l
Ssall 158 2o ls A8l Claglaall 038 g ¢Uadl) maaal cilagles any B QR uagig Gsrl dadl) e

’

o) i e Sligicns gl @llia 5oLl LB 5 lgia ehn OIS 13 (Jin Saaiil 8ol 8 (he LiSang 8o)all 483
Aoy 393 UM B (g5inall 7% eldadl momaas Aoty 36S0 8ol rans (U1 L g8 (5hn leminl LM,QH
e sy 393l H o))l (ggisally 25% elad] pramea Gty 39300 Q Gl (s5iasally 50% slhad] momcs
30% slad]

QR aopuall dulaia) 3a) §lsdl .a

11*11 atjral aie alaal ao)l 2asis 3500 denn QR 50 (0 daus jral 25 :Micro QR code =

e 1535 e (g s

micro gr code :(2) a3, J<i)
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Cun Jabiies o) aoye IS8 0sS of (Sais Denso wave dlaulsy jsh QR se) e a1 g5 :IQR code =

155 aae I3 e QR 350y (0 43 61 lia %30 B8 anss (S8 claglaall B i 2B o Sy 4

15%9 aany sjiaal dibsicaally 9%9 anas 46S spaal el JSAN Lcills Jolatons S8 o aa il (10 dds
%50 Gasy sladl moman clley G eUad¥) maas (0 S (ssinall e g5ty

IQR :(2) ad; Jsad)

BN Slagleal Blaly Aaldl) clogheddl (a3 aadty sV QR 3sey glsil e g5 # :SQRC =
I[K. M. Revathi, 20134<,al

Security QR Code

Securi
QR Code Functlgl

SQRC :( 3) &, Jsa

tda pidall danylall -4
ai Lo il sl adgil) e clill oda Udday jadilly dlaad) Cus (e o)l i gil) i (e B2ELY) 5
Lads (gpall aigill e s Al dpadial) cOlalealls cplalaiall 48 LiS) gl uiing adle Glaly A5 gar aialy
C)’M\ @5_5'.'\“ djk} N ] Adigall jge )l Calid e saliawl) o
A Giadlly gl cha) @
:3Y) Clghall 385 ~ el adsil) alg Clgha K5
(+ver conllgn calgic cJalaiall aul) dadsll by o Asaall bl 1 AgY) dghadl) =
P Cus Galdll Ctuu]\ r‘a\dal.u\.\ ‘).LL\:\A ‘)_.\’J\ M\ Qt:\A))!P :\.L.w\j.\ il sda Prr v A :\,'utm Q’hﬂ\ =
DSA a5 @b lsall (e gsill 13a gl aal alass
) sl s gie e Al (JIRSY) Sl lsd) aobaiill A sl (ALY Fgldl) =
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o deblall Jl el aans aleng dens o N elldg QR Gy ) ail Syaad Jagaiy agis :daglyl) ggladl) =
e 2S5 6] g dlaiind Alsgas ity oo nadyl) haalSH 5l G901l £6)8 811 Aasslgy 56l i85 48,40 A2l
sy
Lardinal) o)) adsil) duajlsd 1
3.SaY) sasial) sl 3 (NIST) LnglyiSilly Ganliall ilagll agaall Janll jals lganna o)l wisill dua) )lsa
Oe Giailly gl S oy [FIPS, 2000] DSA 1994 .le llyg (DSS) i)l audsill (ulidaS jra S
OS5 Ay ) ALl Litay ciliginas JISY) paey ULl dlalSsy Liag 5l canpla Gl s34 g SIY) sl
1024) zbie 6 Jaa) et sl 3 L) als) 8 #Gaall Joh daaaY Llaiy (< 512) 7 Gia Jo¥1 Jlaay)
Jaag 4ld Johall 13gs bl oIS 13ls (<o 1024) 58 4l ke Jshl o) adigill 138 age aaf ol Jaadliy oy
Vs Lglne 530 g OIS danll Baa lsd of G Jaall ey loa (ga Jlad g5 L) 0y AlKa) B iy 38
DSA Luaj)lsal lgelal & Al clshadll gl DSA ) lsd .l
iladl g o Y1 gghaall
adsll g Al sghadl)  w
sl daa (ge aadll AN goladl)  m
el axsiiag A0V 2aeY) aadidy (ald # ey ple ke aadid Cua bl (o el due) jlsad) e i
Jauadills lgie JS 758 dasg dlsde
zldd adg .a
Y Slshally a8 2 lad) 138 205y (p; Q5 85 A) sl plall - ladl
160 58 (sl xie q it Job of dumg 2159 < q < 2700 Jladdl e p)lid) 2 G ) 2aal)
j€{0,12,..,8} to) dus 251THEY <y < 2FIZFEA () e o)liidl wu P gV saall
64 Clicliae (05 10245 512 0 05 P @il Jshy P11 o ausiy G Jo¥1 20al
x€{1,2,..,p—1} cus g=xPV/imodp :0sdl g Clua 2 =
A€{12,..,P—1} e b wyA=g"modp 0@l (u A Clua iy ®
o ulg b
:SHA-T aodatill s addiiny X diidd) Ao afgan algall Cun X diiwdl e (1,S) L8N g 5le adgl
7= sl et Cles g diey k€ {1,2,...,9 — 1} 0= Jlsde k 5 SHA—1:{0,1}* — {0,1}¢°
kmod g sSe & k=1 cun s = k™1 (SHA — 1(x) + ar)mod q cwss Lads g*¥™°%P mod g
sl (e 3Ra3l .C
plal) #lial) Aacdgy (3Enal) wisng X iisall g8 (18) O e s 98 Llad wdgil) e @isill Gaddl) old die
Lydll e G 1< 7<g—1 bl lal1<s<q—1 hydl e Gisie Cos (p; 5 A)
P AL by i Jls 8 W s e aiigills

r= ((Q(S_Lh’(?’}} mod g 4(rs™") mod ?) mod p) mod g.

cona wigild (3aa 13,
:q AN aaml) Lad) .
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SIS G AT aaall lad)

Seed v 8, juss (1

Seed € {0,1}*, g = |Seed| > 160.

U = SHA-1(Seed ® SHA-1(Seed + 1) mod 29 .. 2

Jemnies 2159 < q < 2160 Jullg 1 (N U (e Bagmsall ) alieas Jal (333 3 desendll (0 3359 (3
1 U G sasagall il adanas J&Y ganal) i)l daling 2l6Y) (0 desana o

G5l s s s e (6 2780 €Y e s sl Qi) Guay JY) L) saall padns 5 (4

Miller
q Line gy 3y oV sohaall a3 ol Gl IS 1) (5
P AsY) aml) s .e

SIS P Y aaall s

5207t <q< 2P 5j€{0,1,..,8} )2 s (1

L =512+ 64j

5 0<b <160 160 o Sl ae L-1 auis (2
L—1=160n+b

Offset =2 4lyly 0 = dxc gt (3

(
Vi = SHA-1((Seed + offset + k) mod 27) 01,0 daf o (4
W=V Vy 290 4 4V, «21000-0) L (7 mod 2 )*21ﬁOn . (5
2l <X <2 s 0< W< 2t v X = W+2L 1y
P—1 Ao 29 auiiy p=1mod2qs2C=X—-(c—1) sC=Xmod2q = (6
p <21 (
Miller ¢si8 Gan ¥ o JoIP it 63 Lasll 1Y) Jlaia¥) qawas
(

[ <IN

9

Al P gl clghadll aely g s sl 8 a8 counter > 212 = 4096 Jaad) (IS 13 (10

P e IS Brenal) il (e SEH Jaf g daad) iy Slall a2al) Al g3 (11

:a,k dglpdal) 2B adg f

palgiy atylid) g K ul 3o adgn JSI{1,2, ..., — 1} Jlaall e Gumy Lol milaall as DSA
selil au alill 1y 160 <b <512  :tws G:{0,1}'° % {0,1}" — {0,1}*¢° : i<
p € {160,...,512} cua P jlasl 2y V) dllall i DES dulsa ol SHA-T gokaiill b dacsy
0<j<m—1 &wa] (G bite ;15 160 dosi desane o P olaal 5 40l Al 3 U
: alls

XKEY € {0,1}? Ftie juss (1

67452301 EFCDAB89 98BADCFE 10325476 (de o) LSt o8) (e sle Tase Ll (£ (2
C3D2EIFO.

N+l ZabYls 1 laias slaadl 5ab) oy HLEAY) ~lad 2ie
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j=001,...,m—1) @l cghall S dls
XVAL = (XKEY + XSEEDj) mod 2° s
aj = G (t, XVAL)mod q =i
XKEY = (1 + XKEY + aj) mod 2° xca

(3
. (4
(5
- (6

U (k, k—1,r) dgie m JSTK 2ol 2l

b €{0,1} Jsall aw KKEY (g i Lol o

T sde uwlie 2e s

) clglaalls asii j = (0,1, .., m— 1) IS dila
k =G (t, KKEY)mod q g

kj~' = k™'mod q g

rj = (g" mod p)mod q g

KKEY = (1+ KKEY + K)mod 2" s

(1
(2
(3
4

r.k

el Bt -5
P daad) DaalSs 3550 aalally Culy lans 4 dawsdy 85S105 7 jeaing iy Gada Jamy Jsene aula aladind &
pladiuly Ll 2l 5 uball daayl Bla dasy 4 aladin) &g o dzdgll de bl dagllay Jgeases QR aasill 56) 53l
gt 8 Laeld 3 @lsaVls el (e LS e ilgaY 4t Neon da.all Ljsls Eclipse Jesll daie

VI & Gauldl (package) dumay aim D (e Gudaill oaayd) 3ol Cally L Gadail) daa
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An Analytical Field Study to Prepare a Rubble Map of the City of Aleppo

as a Prelude to the Reconstruction Stage
*Fatima Alsaleh **Abd Alhakim Bannoud

(Received: 27 November 2018, Accepted: 20 December 2019 )
Abstract:

The rubble in the city of Aleppo is very important case and the estimated amount of rubble
is of interest to decision—makers. Therefore, a field study was conducted to determine initial
rates of damage and definition the components and quantities of building rubble in the city
of Aleppo in order to determine the possibility of a real industry for the recycling of rubble
and debris. Samples were taken from a large number of places in order to determine the
proportions of the different materials forming the rubble like concrete, block and stone.
These materials can become after cracking and grinding recyclable material, metal materials
make up the bulk of iron and different solid waste (textile, plastic, glass, etc.). After collecting
the theoretical and practical data, making comparisons and making some corrections and

calibrations, a map of rubble that could be used in the reconstruction phase was charted.

Keywords: Rubble of buildings, map of rubbles, city of Aleppo, recycled rubble

*Dept. of Transport Engineering, Faculty of Civil Engineering, University of Aleppo

*#*Dept. of Environment Engineering, Faculty of Civil Engineering, University of Aleppo
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Abstract:

A large number of existing concrete structures in Syria have suffered from problems of
deterioration destruction and partial destruction, resulting in a reduction in the life span
or operational life. As funding sources are generally unavailable to replace degraded
facilities with new facilities, maintenance, preventive reinforcement, and corrective
measures to extend useful life in a cost-effective manner.

Measures to extend the operational life of the concrete elements depend on whether
the purpose of the protection is to control the damage caused by the destruction, or to
increase the structural efficiency of the installations, or both at the same time.

Since the data on the performance of the installations after the reform during the design
age, in addition to information on the supposed extension of the design age needs to
be evaluated in advance before the necessary reinforcement of the structural
component.

Modern and important things are the repair and reinforcement of the structural elements,
Due to the remarkable progress in the materials used in the consolidation process, the
many types, and differences, and the large increase in the prices of building materials,
many countries have become dependent on repairing structural elements, and self-
reliance on the production of these materials to repair defects In the old installations, or
installations affected by earthquakes or external factors, such as shocks and explosions.

so must be aware of this modern science and good study and interest in the discovery

of materials to implement the process of consolidation and reform in the future.

Key Words:

(Slab—Hollow Block Slab-Ribbed-Reinforcing bars-Field visits-Damaged Slab-Gabs-
subversion)
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Design of a control algorithm for driving a Switched reluctance Motor

Using Hysteresis Controller
*Dr. Ahmad Kurdi

(Received: 20 January 2019, Accepted: 1 April 2019)
Abstract:

The switched reluctance motor is suitable for many electric traction applications due to it’s
simple low—cost structure, making it an economical solution for high and variable speeds.
Nowadays, the interesting of this type of motor has increased thanks to emergence of real-
time programmable circuits, including FPGAs.

In this article, we present a control algorithm for driving switched reluctance motor including
the switch algorithm and the electronic switch function. For this reason, we build an
analytical model of the motor which takes account the magnetic behavior of the motor and
Suppose that the Mutual inductance between the phases is neglected, but the resistance of
the phase file has been taken account.

The driving of this motor requires precise position of the rotor at each moment of operation,
S0 a position sensor was used to obtain the position angle to obtain three currents reference.
These signals are compared with the actual signals from the current sensors, Based on,
the driving pulses are applied to the bases of transistors. Current regulation, and therefore
torque, is the basis of driving systems of this type of motor, in order to obtain the required
response to both torque and speed. For this reason, the current control technique was used
for control algorithm which permits to obtaining the required current for a wide range of
speed.

The inherited ripples of the motor torque is a main problem, so the hysteresis current
control is proposed in this paper which doesn’t allow the current to vary within a wide range,
that results in high reliability in the modern drive systems where the ripples are minimum

and the acoustic noise is reduced .

Keywords: Modeling & simulation SRM, Hysteresis Controller, Driving SRM.

*Dept. of Computer Technicals, Applied Faculty, University of Hama.

54



Journal of Hama University — vol.2 -No.6-2019 2019 (pudleal) 23al) — U alaal) — Blas daala daa

daiall -1

Dlsall o s 8 il e Bagase AilyeS Clile (e Baxiall Davplalinall daslaall cld AN Ly calls cple IS
Sl an g Byl Aasbed) @l lSaall A5)lkey + [Aldails Ll 5l 350568 Jilss 090 L milia (e S
OSas i sl JS 0 s lle fishsag gy Aases iy 50 Lail 2 Caglinall el clSymay aienall Ll
20,000 — 50,000 ) &dle cile s e Jsaan) Lil<als AN skl At e Leadalings LibyeSs Libid 6 o
AN o2 msias A JSLaA) (e dmgs 43 W) LAY sy 8 Jailae of 480508 Jils3 a9 pde Casns lldg (1.p.m
SRM alynall aniiy (g3l ajell lly ) ddlia) ¢ SlseS IS Lils o o qamy A skl o) ddee Lty
Al 8 AV Jsaa Caann HOLI Jlsal) QLY cwigh JSally ey st e e bl (goan A dayla 5

[B] 4 aSaill Lkae s hyaall paliyl) bl oy (31 a1 (Al
dieg AN Jlsas il O Bagasall Adlsl) 538 3 Luadalind) Aailadll a5 e SR AT 8 ysal) 2l
Aailas 4 05S5 (53) pamgall ) hand loall g ed 3y ade Mg enbline Joa Ly AV clile s 4
Lajlae 08 by il el Hgae pe Balliia lgall alad jsae (45S0 Cum (Girua (ouphalinall (il s
o dpanll (Ko atls sl e lgall QU Ciaad colill Gl cile gane g o5 13 g« calie bl

6/4 L) ‘él SRM ¢ aall 4oy (1) (a.é) Jad)
sCaand) Cpa chagdl -2

hysteresis current Lol AUad) aSasal) 40085 (385 8paie dadlas (53 dyman 4S80 4aa) )lod 2 0 Sanall 120
Loe e puall pasly Jlae DA 233 Jlae Gacn Dyl salgy (31 a3ally pmall HlelaY) fyls Javia 4k control



Journal of Hama University — vol.2 -No.6-2019 2019 (pudleal) 23al) — U alaal) — Blas daala daa

Sl g ohmall dniad 25 dshall o2 el bl el Gumsy e (S8 daall e alall maaall (e Jliss
Matlab/Simulink & b 2Ll 2l s

:daall Adatl) byl g dgail) —4

Mutual st i cajlaall of b Gyt g ¢ —lalinag oS ajally ALyl sgal) 8 slagls o5 Ay
cdal) Aggus Jal e lldg dlaga Inductance

O] b WS aals ph (o Golaall gl 4o aws

U=Ri+%d)(0) (1)

il gkl (e aaly lal dua gyl dagladll Jiai i R
Olsall gl (slatg ccblinall (amuil) ga Jiay : D

ui cus

JeSD)
o(0) = L(0)i ()
:4_.\.4‘5

i d . dL
U=Ri+ L(e)a oo (3)

Al 3yl ASadll Bsally cmnatl) agall Jasadg eVl dgad) Jasia (e ied 5] Al 8 EDIAN saal)
iy Vgl ) ady LAKal) sl A purg loall pimgas Aaiipe 5281 o3ag ccasisill e (Back -emf )
:(3) Aleal) e Talael clldg SRM AV (g anly olal 28I 5l (2) JKED Gon Lo as ) Lgiad Gl

L R
— Y Y Y +—ANN

U e.m.f

SRM 4191 (e aaly gl ABISal) Bl :(2) ady JSA

56



Journal of Hama University — vol.2 -No.6-2019 2019 (pudleal) 23al) — U alaal) — Blas daala daa

asaaills (SRM A aseest dpbee 8 Aalgl) clshadll anl ey sl Calad Lghyy il (adad Agly las) o
Aogly 58 i) ppanaill LY Llee ol Lge Ll Cangty A Lnallaidl) Jagyal) (g e ole colday L)
L35 Ll 038 sy Jai A oY) (e ling o Jlsall qalii ush ugly e sl By culll) (idad s
:&:‘ Lasd

PBs <PBr sl B, lsall ol ash Ausly n ieal P il s i 2l —1

& Ll dad Gl (6/4 Lol I3 SRM A1 Jaf (e (8 L dad o Sl 5ol o Aladll p3all didaia o) -2

‘&
£ = N2“ - 62” — 0.523rad = 30° (4)
—= N, —.4
2 2
i) G

ccaglls sl el aae g i) il 2o o N N

O il iy Ciged Vs By ultl) Qi gt e ST 058 o i gkl Jlsall Ul o sl o) -3
oo el LiSag clgd A1 aliY aalge @llia (5K 38 g ¢ ildaill pae aiage A lsal) ildadly culil) sl
;406 28l sl 2a

E—T—Br > B, (5)

DIV e i giall (o0 ol aimge IS (8 ddajlaall da b jee i 13gds ¢ lsall Ligly pa dcajlaall
Cin iy el Gl glaal daalls Jlpall QU slae sy DA aa AN 028 & duiajlaall A Cabis
A Lajlaal) dad (25 Aajlaall Aad e lgie i ) Wg3ll b el ) AS0IS) darll By50 s
& One 9n LS laall il jome e ol il jome Bl ade caew @lldg 0] Sy tall (e ) e
:(3) Ja

A
Y

B:
(0, Y0 Lughll Jlaa ) Gl are Alla B lgall puaga 3(3) o) Jsil

57



Journal of Hama University — vol.2 -No.6-2019 2019 (pudleal) 23al) — U alaal) — Blas daala daa

f WS e iy 3lail) ade aimge (g 2l 0 (s3led Ailise adai o i Slall )

o=~ PP (6)

e 00, ) 0, g sl (o aal) Jlaall Jal (o ulill i Bdla Il 2l i Al J gy o 5l
((4) JSa 3 sa LS il el ) gaae e (sl oy ) sal) ol

B,
B il
D:I‘”l ........ 0 ..4:

AU 280 e 0, Al 3l Aad Gl LiSay g dpalae V) daall )

e2 _91 :Bs (7)

Al SllS G 5K Culdll Qlad gaa 5 ) sall kel s g Gl 8 9, g sall Il sal) e Jamy Lalls
Gidsi sy 0,5 0, O @l Jadl e Wl L s st s daalaef an gall 138 die D jlad) daid 5SS
(5) JREN A e sa LS ) gall alad ) gaa g il ) gaa g S

B | =
S,
.* ...... r ........ B .............. F
[:I _..' ....... ! : ................... -
—

0, gasall ) 0, oo Jlsl gasa (3) oy IS

0,4l dad Wl L Aadae V) Lgtiad e ddailae A el (B35 (0, 50, Ol ) daall 138 e
0,-0, =B, -B, A A (e Lo (S

58



Journal of Hama University — vol.2 -No.6-2019 2019 (pudleal) 23al) — U alaal) — Blas daala daa

Slus ((Unaligen Position) G:sill sae s 3 i QUaEY) (3¢ 0, g sall )l sal) sl Joamy Lalls

5520l U8 sl S fcajlaall Ro o Wiy Ml L Ll Al ) (5 o ol ie i jlaal) dad
b LS jaall Jand s 5l SIS

ol b paga cNlaa cas Aiajlaall c¥ala 1(1) oy Jgaal)

Angl
R;r?gee 6<61 91S9<92 0= 02 92 <9<93

Lmin L(O)z Lmax_ K(GZ —9) I—(e) = I—max L(e): Lmax— K(O—Gg)

Inductance
Equation L(G)

;@CJ\QEMQGLH}‘MJM\&;}A@&M@M\dj@\‘; Kiuu\u\s_\:\;

— Lmax B I-min (8)
92 _91

raal g shl A jlaall Jiaie aw ) WiSay 4gle oy 4500 3¢S 3607 LS5 4 5 <907 g 3aa) 5l 4SSl 5 5l Ll

I—min |

Nl piaga il aa diajlaal) ke 1(6) ad) J<i)

lgazany (o 4al 30 SRM AT (e LD ) sl A jlaall Cilyinia o LS ylpal 5 21 5 5 S Sy iaiall 13 )
N

r

0, :2,{1_;]:2,{1 1}22300 A 83Ul (e Lgiad o @ A5l

r S

2(7) S8 A (e s LS A gl Adlal) 8 SRM & sl 3 sainall adadial) el a5 of (V) LSy

59



Journal of Hama University — vol.2 -No.6-2019 2019 (pudleal) 23al) — U alaal) — Blas daala daa

0cn
T,
Our )
> 0.,
9d > eoﬂ Vl
Td [0) »| ®
> ed
> v, ‘Lo
- Tl o T ]
I e L e A
> 0,
]
P T Voo ]
> 0.
V, SRM
= eoﬂ
> 0

Matlab/simulink galiy 2 dagidal) dilal) 8 43,55 sic SRM dasll Bgaial) bdal) :(7) ad) JSil)
Aaal JS 8 ) sl puia ge A yra (e U SRM & jaall Vg, Vo, Vg A3 ) sha1 3 sean (aaadaty Lidh (7) JS)
DshY agally datiiall 43l il g )b (e sk JST @Y il U5 clua IS cadl g cillaal (e
<yl o 2 0¥ 4l g da gidall Aila) 6 SRM &l el 4ul 53 (e aladdll 138 Likey SRM & aall
dal (e due 4058 amsall 5 l) 340 23 kil 138 8 alhie dsm g aie G ASIS) S Al 1Sl & jadll
Sy Ll aanaal) da giall ddlal) QUi Saahy Ad@all 8 A jlaall o) 35555 8 ) shY) #0823 aall A
sl 8 e 8 A Ul 311 Lkl LiSay Ml 5 <SRIM A i shal (a5t JSI 3 5 el Ul 53 sk
<l jLils {eon 005, 04 } Ll sl pasiaas o LSl gl s e jaall 5 gma o (Salaall Jaall 5 2all dail laii elld g
J<i SRM &l ddalina 5 5eSl all e Joadill Loy s i1 Al j0 WiSay 13gy A gidall Qalal) allail Ja

F] &8

:dagidal) Aalal) a5 B dles dic 6/4 Jaail) 53 SRM Ll slslaal) il —4

&y «Matlab/simulink zaliy & (7) JS& 4 cpwall SRM dyaall dagiaall 2alal) alas Joadss dplee a2
&l il aal b Lady il Llg3l At ad dal e @hadll e dugllaall chlaY) Cilite e Jgean)
e Jsuand)

60



Journal of Hama University — vol.2 -No.6-2019 2019— (pualad) 220 — | SEY alaal) — Blea daals Al

=~
3

I
8

w
g

w
8

N
3

200

w(rad/sec]

g

g

Q 0.5 1 1.5 2 25 3 3.5 4 4.5 5
Time[sec]

SRM ¢ aall ds Syla) (8) é) Jgad

L (gsls s 400[rad/sec] ) dieyw cilias Jia agally 4333 die gl 8 dladll ol W (8) ISall ek
0.5 [N.m] a8 ey diaall Jraas 23 2[seC] daalll dic g ¢ jshall agal 150[v] iad Jal e 3822[rpm]

B =40" (0 =1470,, = 75" : 8 ) Jris vie Lyjlanl @5 A 238l Uls) a8 L ¢

Theta[rad]
o
®

0.6

o
=

e
)

o

1915 192 1925 193 1935 194 1945 195 1955
Time[sec]

A5 g sl 5 B £(9) g IS

5 Jal e @lldy el e I i gl o el Cum (el ae O gl xs W (9) Ja)
O DA I £ 558 s lly 907 dggadl b se Gilad) mial) 550 <307 58 Jis Ally sk (S £ 8

.SRM aWy|

61



Journal of Hama University — vol.2 -No.6-2019 2019— (pualad) 220 — | SEY alaal) — Blea daals Al

0.08
0.07

T'0.06
E

o 0.05
—

S 0.04

—

—
0.03
0.02

2.41 242 243 244 245 246
Time [sec]

SRM daall (ha 433N lehdld duajlaal) 3,LE) :(10) a8, J<id)

IS Sy Lginia e Jyamalls iad alh chnall Jae 3005 3 Laga g3 anly Acilaall i it of Lo
Led (s (el o ae® da)laall Oi&g;c%iﬂ\ujceé);d\wz\f)\ﬂ\ )!’Lma-—a.d)\.;d‘ abbil(lO)

0 dishy om0 Aalie & AN )k Lajladl) clinie of We oL =0.08H (L =0.02H

VY]

114 1142 1144 1146 1148 1.15 1152 1.154 1.156
Time[sec]

aall sk e Ghall gall BLa) 1(11) a8 J<ad)

Lad o Cus Anlaall 5 dibie P SRM dadl ga jsh o unsall sgal) lads Wb (11) JSal) el
gy steall ) dasgs o Sl sl ol (e (e 2gn Gulay bl (Blebs asii o3 (150[V] (& elaall 22
0500005, 04 Lssl adlse JaN 138 W mamgy L (gAY sV e dangl) didee shaly

62



Journal of Hama University — vol.2 -No.6-2019 2019— (pualad) 220 — | SEY alaal) — Blea daals Al

B
(=3
o

w
(=]
o

]
[=]
o

100

i1[A], L1[mH], Back-emf[V]
o

1.61 1.611 1.612 1.613 1.614 1.615 1.616 1.617 1.618 1.619 1.62
Time[sec]

SRM (1 3aly b daajlae 5 LS ae dsaSal) diliygSl) ASaal) Bal) :(12) a8, J<all
sl i1 1) gy @llg olall A jlaa g Aueal) il yeSl AS)nall 8dll e olall L lelals Ll (12) JSall &
lgsd 0585 A Aaalll 3 ol Lo el Lid adf Jaadl Cum ¢ Ll e Back—emf du el 4l Sl A<l
Aayig Back—emf | jedan dajladll ab)l aic s ‘3—; =0 U Gilg Ay cbiall lgay AS)aall 35illy dua)ladll

A jaall sl Bl 0 p DY) Dl in Ll el baie o shll i) sgall dad lied Jola s
s e O alag Nels Alld) ) Aasall Aalll (o gl )5 5e At (e sedall gas A0l eS)

-
2418 242 2422 2424 2426 2428 243 2432 2434 2436
Time[sec]

SRM djaall & A< Ball ajal) 8L3) :(13) o) Jsil
z3 W3 ad e Jal e SRM @adl syshas (3 Jaalll cawdalina g oSl jal) Jimie (13) JSal) W el
cymall Caelmdll el dapl ) saile fals 4S50 clias o (gging ajell 13 of Baadl odlel o3
S goamsa g ) (25 Clagal) 5l ASoal ciliall oag cchadl 138 Ley Sl ) Al il ) dsl)
.SRM & 2l

63



Journal of Hama University — vol.2 -No.6-2019 2019— (pualad) 220 — | SEY alaal) — Blea daals dlaa

Tequal[N.m]

0 0.5 1 15 2 25 3 3.5 4 4.5 5
Time[sec]

SRM ) & o ainll 5La) :(14) o) J<il)

L (sl g8 e sl dnie o Baadl Cum cdlpmall ayshay (53 pjall Adaussl) Aaidll W (i (14) IS Ll
A2INm] L gl hmall ol p3al) dad s 0.5[N.M] Loy dlgans Jaaaill vicy <0.75[N.m]
) Ay 0o =137 Dyl glys 0y =807 ) dugly 0585 Cums Lgll saaa i Sl of V) oay
caally deyell 5aan a o Jeani (SRM ljnall dagiball dalall 2Uss iy agiig 0 g =397 ddasadl)
13 Adlial) dilal) alUas 3 Matlab/simulink galiy & 6/4 haill 53 SRM daall Bgsiall kbl -5
:Hysteresis controller Ll alaia

G OlskY) 3 Al daadlal dalial) A8l Jany Ui Jae Bygpia W o dnalall aalyall e slaeWL
isviall Ll (15) JSall o [HIehaall dsans ol Lagunds oSale il laiad e Jpennll &hiadl)
:Hysteresis controller Lall oSxil) oUsi a0 SRM &l jaall

Al VDC
I'ref )
Hysteresis Current > Logic Switch » Inverter
Controller
Iphase 0 A

m Current

Sensor
Position
Sensor

Hysteresis Lalli aSail) 43,55 aladiul SRM aal) 5abat Bgaial) habiall :(15) A8, J<il)
Controller
Hystersis faw e lolael Sl oSanll dayh alasiuls SRM @l 52l alall fasall W maa gy Jaladiall 18

Gomayall LAl 5L ga (OB 5 OLd Galen Gk O Tgoqug el shall JLal 4353 55L8) 335 Cus ccontroller
Gl alg i elld e ey (Hysteresis controller alaw é \giallas a3 Al Uaal) 55La) s A G I et

64



Journal of Hama University — vol.2 -No.6-2019 2019 (pudleal) 23al) — U alaal) — Blas daala daa

Gk oo Ay 23 (Ka (Ml Jlsall dariag e e shal B2l sin il aelgd e galas Al - 2l
Logic Switch &lslll Zuilly .daxe s sall Alaaall 31yl e D) 528 2 dude slisg ¢ O pcagal) Guluss Byl
Gialgll ohall Ay lule JAT Jiaas kY] 8 ddee b alaial) o) lelye Bygpm Jlie¥) o 330 s
cslhaa) slath dladl Hoy Ja 4a

Banayall dasily depudl (g AS DAL Calids Ol gl b Adlil Balal) JUas b ol Ulgss le Lok
oS 13gl ¢ 307 Sslai¥ i i) Augly o w3 ed 0o DY L Ll ((siadl 2gal Aud GlliSy ¢ lal
Al A DA e Lo aliie dgag Jla 8 i) dugly ABle AUS

L

eon :91 _%‘t’ef (9)

dc

Matlab/simulink zaliy & 6/4 J<all 53 SRM e jaall salal 8 gaiall abdall sliy lied abdal) 3a e ol

:(16) J<a) 4 (e 4 WS Hysteresis controller lally oSaill 46 (peddiv

eon
T,
00 -0
» ed Td 0) > O
Hyst :‘é v, 00
— -0, T
. 4 0 Vv .
Lot < ctf 2 > V2 I, » |
ST Hyst, I . 0, : (1]
—{X T v I, » b
A
0 TVS i el 0]
e"" V3 6/4 Switched

Reluctance Motor

O
0,

aladiuly Aalial) dalal) sl b 6/4 Jaail) 53 SRM dhaall 5ubidl B gaical) Bhaial) 1(16) By JSid)
Matlab/simulink gl wo. Hysteresis Controller

Cas cailSlae aai (535 (16) JSA b sliniay 531 SRM élynal dagidall Zalall plai sk o5 JS2 138 b
L alail 138 3 o aeeal) Ao gidd) Aalal) ol daea cadly adilie b Al GhHEY) Ge 2o o Jgeaall @
Dkl Al dudaall L) d5)lae oyl e Alis danage ol Jea lall dad lavi Chagy LAl alaw dals dilialy
3 s ade Je cluy o Hysteresis controller ok ) lgllaa) Uas 55la) algs Al s Ao e dail) ae
Gl EY) Glia e Ulasd Matlab/simulink gebios 8 pUaill 13a 3lSlae Lad a8l dauliall cllayl lshY)

g ol il Al diline o8 Jal (e lld s LS00 540

65



Journal of Hama University — vol.2 -No.6-2019 2019— (pualad) 220 — | SEY alaal) — Blea daals Al

dilal) allii A Jeal) sic Matlab/simulink gl 4 6/4 Laill 53 SRM ¢aall Jiaill ddes ilii -6

:( Hysteresis Controller jLill aliia 3gas ) 4dlaall
(e <llyg matlab/simulink ey (A 8paiall Luphalina) Zaileall (53 elaall 83LAl aosad) alaill jlodly Liad 2l
Csansy oaapall Lall dibide o ol e dladll Juadi o3 28y il daa (pe ST @lldg ¢ lall daliia o ]

- dabis

Currents [A]

1.64 1.65 1.66 1.67 1.68
Time [sec]

i = 3A dal 0e aall LAY Jlehly) il :(17) o8, Jeal)
T A1 e A0 Il i) 23l Bl Cus (SRM @hadll e 2 1Y) ciila (17) J<al) oo

Jas Brn 550 Mol jshl) Dle) U fas Jal skl 738 dolee Y @lldg clall oy

3

2

1

0

2.665 2.67 2.675 268 2685
Time[sec]

i =3A Jal e 43l sl Lajlas aa J5¥) pshall Lo 1(18) A8, Jsi
dal e @llig ¢ bl 138 dumjlae pa bl aliie 25ags @llig SRM @paall (ga Js¥) shall [ls (18) JSal) o
(el il Loy W iy Cus i = 3A

66



Journal of Hama University — vol.2 -No.6-2019 2019— (pualad) 220 — | SEY alaal) — Blea daals Al

300 L1
V1

250

200

150 -

100 -
50 -

50|

-100

ol

146 1465 147 1475 1.48 1.485 1.49
Time[sec]

Hysteresis controller akia ;o zililly SRM (e aalgll jghall Ao Gabaall agal) :(19) a8 J<i)
Hysteresis Ll alaia of Cus SRM @adl) sk (e 2als ol Ao adaall sgal) 5L ¢ (19) JSall &
Badll Jsn s Cums Ll oS Aua) a3 st Jal (e llly il giansiial) el s 1Sally a5 cONtrOller
= Al sga sl dalaall A5 85 DS Al 150V 535 Cinge 3¢ Gy e alasall of 255 13gly cdunnal
Gl sda gakat Cangs dulaad) (mdln 558 DA 150V

25

1.5

»

0.5

Tem[N.m]
Ttotal[N.m]

-0.5 0.5

-1

064 0645 065 0655 066 0665 067 0675 068 0685 0.69 0 05 1 15 2 25 3 35 4 45 5

Time[sec] Time[sec]
SRM el sl a3l 3L3) :(a) (b Alaand &3 daall agl) ajall 3L : (b)
2sec akall|

It =4A Jal ;e Hystereis controller 1sas SRM ¢jaall ajal) 5L} :(20) a8, JS&)
sl JLall danye dad adaiy Wad Cum SRM @padll skl e il JSH  asll 3800 (20) J<a0 W oy
O pe el Bl sy ellyg o lall 5LEY dglie dadal) B oo Ally dplall aall HLE) e Ulasd ci o = 4A
omapall el s @lldg (s pie o den O dhadd) Sla] badaiad il aSanll duhs ulay 4 Jaadl
Y 13 ((13) ISl 3 A gal) AS5al bl (o paldil) &5 Gy ajall I8 et Liadaiad WS ¢ Ll
C bl b gsadl gl (misil gag gehll

67



Journal of Hama University — vol.2 -No.6-2019 2019— (pualad) 220 — | SEY alaal) — Blea daals Al

o dsags Dadl elaf lodls Ui Hysteresis contrioller alie sgas jlally saball U 4lled Hlas) Jaf o
RPN SRCHI RE PR - VPR JRON R NGRS F-ERER SR W A STV JUPRPI P -0
ot =5A (sl Lol dnn e Lad Gadaty W Lladl b alail) i e saand) Gpeapall Aall e Lgiad

:SRM &l all 2D skl eyl e sl (21) J<all e llasd Jas (s

25

20

i1,i2,i3[A]
=

0 05 1 15 2 25 3 35 4 45 5
Time[sec]

daa Ot i, =5A Jdal e daall LAY ehl) cufhl 1(21) a8 Jid)
ot Lol duxaye dad Buliy Ll cJeadl s die chaall U8 e pdkall wiall dad cild e W Cangs
Hysteresis lall aliie asass clynall olal HLad¥ chadll jsme e Zahide Clses Gudaly Uy cj = 3A
Gadai xie ellyy Hysteresis controller jlall alaic 3ga5s SRM &l jaall 23a11 55L3) (22) J<& o .controller
:Tg=0.1[N.m] das s)5n0 e Jos

196 197 198 1.99 2 201 202 203 204
Time[sec]

Te=0.1[N.m] 52 Jas Jaf e Hysteresis controller Ll phie 3529 gkaﬂ\ aad BL&) :(22) Jsd)
ol A e ady ladll A el adys chad) jeaa o dasl) Gl vie 2[sec] daalll & 4l Ll
N 35 Al daall e laial) e o an 13gly ¢l al leadl aacg lal) dad Lasca A el (Tg=0.1[N.m]
el je dad e SY i gl Gl
xic ¢llyg Hysteresis controller [l alais asas: SRM clyaall ajall 5l jelad (23) U<l e U
Ao darn Aai ldy capel) Aad Gt paly hadl i Gl iy ¢« Te=0.2[N.M] dasks sysmn o o Gkt

68



Journal of Hama University — vol.2 -No.6-2019 2019— (pualad) 220 — | SEY alaal) — Blea daals dlaa

e dad o SN yun 6l Glaa) ) 35 Al deal) (e okl 13 o aad 13gds sl 4l 2 el aae g lall
el

Tem[M.m]

196 197 198 1989 2 201 202 203 204 205 206
Time[M mi

Jaa Jal e Hysteresis controller Ll phiie 35299 SRM aall Baall) ajal) 8LE) :(23) a3, Jeid)
Td=0.2[N.m] )8
saa Adlad ol 28 Hysteresis controller Ll salall alas of slSlaal) A amidl J< by Joii of WiSay 13g]

cdaall diide o8 daf (e il je Ml ddiae cNsen ol e 246 <lsy SRM 5als b s

gl -7

Jasca 8 Sl aSanall 8 2l paie dplaline dailae (63 S ynal 80U 2S5 Apa) lsd aacal a3 Jad) 138 b
Apialiys dablat Ay Slad) &3 3 @y 38a5 ol (e 4 st ye e e dad) e gl all Jally Ll
el b (ng ol 3paill 8Slaag s ddee: sl el ol aalol = 3gaill il s (SRM sl
el aall Lusbial) claall) Hladly elldg agall AN sda £330 S 7 )d Juate (i &5 .Matlab/Simulink
2l ddas &5 Cus claeS lglee tie dagidall dilall Ml 8 SRM ehad) ool duls & Jadl 138 Bha
Ciags B Llg3 laal daaaly AV o e Dleyly wll gy et iy 3aleSy 4SS o8 e Jaldlly
il o LuSall A8LyeSl) A ad) 5l B dddlie 2 LS caiell Gl maaia ae ABU (e 3550 lod Gaas
LOKRY) 38 ) 13a Julal dauliall Aaalll 8 & 38l) 89 yuing

Hysteresis jlall alaie aladialy lall adawl dilee dils 48l SRM ABU dagiaall dalal) alas ook o
s Adlad lad) 25 Cun SRM @haall (B Jaall s ¥ dagidd) &alal) ol of Jlae) le «Contrller
O dilailly Aahally (s Gum callatll Jin e coljlall Aahi Lueage ad Gadaly @lly Lol aacadl Ll 5204l
Ll ded die )shY) o a8 Jaria Lul<e) SISy diide i dal e 2a I8 AV 538 e al8 olail 1aa
shadl) el 5L Auh 5 LS dmall jgna o diladl) csenll dilide o8 Jal (e lldy dansyall daiill Jsn
Aadaall Ypanll At i Jal (e il ajes daad) Lo @hadll 5,08 slSlaall it DA e W (i haall U (g

69



Journal of Hama University — vol.2 -No.6-2019 2019 (pudleal) 23al) — U alaal) — Blas daala daa

Aalal) alaty Jeed) vie o3al) BLE) 3 cupels ) ASoal) ciliaal) Cada Gy Y Cacal ¢ Ll a8 davia dam ellig
Dbl ASanll Laa ot Aulled milial) cupglil cadde oy LA 038 (8 dgngall ¢ gannall oniall Caaas Ml cdagiiall
sl dee A Dinl G L diaall ajes @bl Jasa (8 Slad) aSaal) L (38

References:

1- Krishnan R, .(2001) — Switched Reluctance Motor Drives: modeling, simulation,
analysis, design, and applications, p. cm. (Industrial electronics series.; Tech Virginia).
2- Hafis Mohamad Bin Mohamad A., (2005) — Modeling Linear 6/4 Switched Reluctance
Motor Using Matlab Simulink, Fakulti Kejuruteraan Elektrik.

3— Miller T.J.E.,( 1993) “Switched Reluctance Motors and Their Control”, New York,

Oxford University Press.

4- Soares F., Costa Branco P.J., (2001)— Simulation of a 6/4 Switched Reluctance Motor
Based on Matlab/SimuIink Environment, Laboratério de Mecatronica, Instituto Superior
Técnico.

5- Dursun M., Koc F., Ozbay H.,( 2010.) “Determination of geometric dimensions of a
double sided linear switched reluctance motor”, World Academy of Science, Engineering
and Technology, Vol. 6, pp. 32-38.

6— Moustaf A. raport of Ph.D, 2014 , Structure Development of a Linear Switched
Reluctance Motor and Building an Optimal Drive System, faculty of Electric & Electronic
engineering , Aleppo university.

7- DARABI S., ARDEBILI M., (2011) —“Optimization of Driving Force of Linear Switched
Reluctance Motor,”, 2nd Power Electronics, Drive Systems and Technologies Conference,
IEEE.

8- YAICH M., GHARIANI M., (2018)- “Control Strategy for Switched Reluctance Motor
Based on Embedded System”, J. Electrical Systems 14-1 (2018): 156-173.

70



Journal of Hama University — vol.2 -No.6-2019 2019 (pudleal) 23al) — U alaal) — Blas daala daa

g 80 Aasale (pall cuall ditn (ha el ASlSoal) palsad) e Aulal) cilaliaal) i
( Inconel 625) g4 alad

2aaY) Chaigs Jagi . o, J¥* Js G amily . a*
(2019 sai 14 :Jgdll ¢ 2019 cha 11 :g)ady))

1padls

Adee ehal 5 ASHIS Lgealst saaty LlaS Leblat 23 Oyl Gaall das e il Lalys ) 138 ey

Gl Gl ehal @ J1 sallads ((Inconel 625 ) g5 alal cilag i) alasialy 430 eS) Gusdlls lall
Ao o daaly) Climll paead &yl dallee (gl & (8ydlan lgalal &5 &5llly 500 € Bl Ay ) bl
Ay Qg (Qlal) AW 650 € Bha dapy Je clalga¥) (e paliill jiadty climll (s 2241 400 € 8)ha
oalids) gl ¢yelal ag dalalll Al gl AKISual) (algall e 22U &hall dalleally Gasall i) ik
daslie b g liny) GiSy daadl) Ljhall clalledl 5 @l el vie Bgale I8 i) Loglaag sl b
(235l Bxficne yuad) Aol i) i arilall ol mndd oy Aaalyall ¢l (8 i) @lld 8 g pacall
Sy cupd )Ly dlales cuyila) dSad Ghine AT s ) adl ddee 2 i il
Ao by oLl Jals (el @has oY daitial) Bl cilags b Bsia Joadll de ju (9655 - (Catiiandl)
Cupdll s Ge Ol e 5 Cutiiasd) Glgd Balels st ClalgaY) o paliall e L Ly s

Jeant ML 5 laall 5ol sale] Gaant oda il didee Aty , Al (e el Ll sale) alls,

cadeall Aaglie g Uiyls 2l dagliag Bslusill af (alidil pusiy 138 5 dacl cilnn ol Ausilaie Al 4y e

280 sl b i alal g SN alal - ASShe a5 (el coall ais rdalidal) clals))

syl Faala (3 A Aigl) SIS 8 Al o) pall it a8 Ule il s Callla®

oo sh ok drala 8 A Auig)) A0S 8 LY g Colasal) dnia and 8 ¥

71



Journal of Hama University — vol.2 -No.6-2019 2019 (pudleal) 23al) — U alaal) — Blas daala daa

The effect of heat treatment on mechanical properties for ductile cast iron

parts welded by (Inconel 625) electrodes
*Eng. basem muhsen ammar *#*prof.nawfal yousef alahmad
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Abstract :

This research includes the study of samples of ductile cast iron, they were analyzed
chemically and determine their mechanical properties, and then weld it by arc electric
welding using (Inconel 625) welding electrodes type. In two cases, the first one is pre—
heating of the samples was carried out to a temperature of 500 ¢ and the second was weld
directly, and then we made heat treatment on all samples (tempering at 400 ¢ for a number
of samples and annealing at 650 c for the other samples). The effect of preheating and
subsequent heat treatment on the mechanical properties of the welded parts was studied.
The results showed a decrease in hardness and The tensile strength of pre—preheating and
subsequent heat treatments samples, as well as the rise in impact resistance, that is
because during the tempering, the hardness of the martensite is reduced as the unstable
crystalline structures (martensite) formed after the cooling process returned to a more stable
position, where the martensite breaks down into ferrites and carbides. The transformation
speed is small at low temperatures because the movement of carbon inside martensite
requires temperature and time. The annealing process, allowing the carbon to be
redistributed within the structure. As a result of the annealing process, crystallization of the
granules takes place, thus obtaining a homogeneous pearlite structure with soft granules.

This is the main reason for the low hardness and tensile strength and high toughness.

key words: Ductile casting iron — Mechanical properties — Welding — Welding electrodes -

Preheating — Tensile test

*master student in Applied Materials Engineering Department, Faculty of Technical
engineering, Tartous University

**professor at equipments and machinery department, faculty of technical engineering
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Analytic And Numeric Study for Dielectric Resonators for design and execute

microwaves integrated circuits for use them in communication devices

*Dr. Eng. Thaer DAOUD
(Received: 13 May 2019, Accepted: 4 August 2019)

Abstract:
The dimensions of the dielectric resonators which works in conventional modes through the

beam of high frequencies (microwave and optic) like TE;s are very tiny absolutely. So the
use of them is very difficult in the specific accuracy into the circuits and they are not allowed
an easy merging in these circuits. So the use of these resonators which called either edging
modes or whispering modes (WM), are worked in new modes, because they allow to
increase the resonator diameter for the same previous frequencies.

The study we are advancing here focuses on a detailed preliminary electromagnetic

(Analytic And Numeric) for structures in cylindrical dielectric resonators operating in these
modes, for use them later in designing the microwaves passive integrated circuits such
as : Combinor of puissance, Filters, Oscillators,....

The achievement of this study requires from us, at first developing calculative analytic study
which allows us to identify the dispersion equations for the elements of electromagnetic field
that permit to identify approximately the resonance frequencies for different modes .
Secondly, the use of numeric calculative method is based on library Modulef programme.
That can be done after writing all the necessary and proper codes for each studied structure.
Through this phase, it will define accurately for all electromagnetic parameters (resonance
frequencies, distribution of electromagnetic field, vide quality factor), Finally, we will study
the evolution of vide quality factor as a follower to various structure dimensions.

This study will put in front of us all the value of the electromagnetic parameters as a follower to
physical and geometrical materials for the studied structures. Through that, we can chose the best
to design and execute the practicality circuits for use them in suitable applications, and for us, we

will use these results in designing microwave band pass filters in very low loss, narrow band and

excellent selectivity

Key words: Dilectric Resonators, Whispering Modes, library Modulef Programme, Passive
Integrated Circuits.

*University of Aleppo — Faculty of Electrical & Electronic Engineering - Dep. of
Telecommunications .

88



Journal of Hama University — vol.2 -No.6-2019 2019 (pudleal) 23al) — U alaal) — Blas daala daa

dadia—]

D9 Ganls Alladll 5 Allad jall syl old ¢ BHLEYT Aadlee o Sl ol L) Lkl & alaasia¥) oS U
L Bana oSi(-ee — L Aaja = (550 235) dlieSl gaalsd g Saall claniills et il 83621 3 Lala
s tie gy 2 Cings plaal] (he Laga Ton 336 8562 Y) slad GllXC 5 Aphall 5 ACaIC Lpualsag ¢lgiliulal
L)
Giliany Bae (585 Lgie Baaly IS 5 Ciladipall (o daall 2 5 araca 3 38 5aY) Slgiad) & VLN el
aluw
i) e WUl il cilasacatl) Jsfy ikl 3 sl @) lgta aall 5 cadY) ol dllad uall Cladiyall
O ) 8 Lgaladnud (Kl ¢ pSdaia (aje (e Blies ilieS Clisae o35 Bga) o3a dnsall Al dusedl
Moyt 5 glall HHEAY) 5 aaall JSLall Cu Tagane (IS iyl
& D) GL aie Sy (Lsteall) dadacal) bl sl padiul) 2 aE Gladsall slad et Ciagss
ogiall Gl 88l e Luall G Aacgio cuilS 450 Sl Lgaalss (&1 5 sl (e 22l
& LleS Al @l Aasiay Lol Lyl sl 5 TilpgS Ablell algal) pladiad ol el il a3 aas
e S0 s dngall A 5 Caloa) 8 lgdle Jgemnll 25 A Clinall agilie Clans Ly 5 Ciladiyall 205 5 aracas
Bl ae ns olu 5 Luws panll s
Lot Lmeaiall claagil) ol clapdaill YW1 Aadle ¢5S8 Y Al Lghalaaly im mad) 5 Tl ye€ Aljlall lils )l o )
Aasiad e Gl Lyg i IS AL 5+ (L abiall SaT) T Gllall caa il 8 Lgahasind L (16$ L
o=l e dbilaall ae GU Sad 8aliyy enss ) Whispiring Modes WM dewlgl) Llal) (fia sa0s dala
ol 2t UL 038 (aca el oda ()l 5y a3Vl . srialall dasall Jolal dllaal) culay il 5 460 5e<l)
Ll oda e Jarss (53 mdpall liyeSl) Galsdll dulad] ass Lo 138 5 s e ghills diess
5 Al Lblan dagla el e atiie duhl) sda el oda e Jaad A Ay e s Jaad) S5 el
Zlse¥) ik 8 lgalasiad A b 5 Al Bpulodl) Clped) daat Ciags A28 Bpady Aiph aladil &
Majye 5 cladallS dig Sl
adlaaf g Gadl) el -2
e ggins Ll Aliake 5 4883 Lawlalingg 4 Ay o S il 13g) i) duaal) 5 Cangll ld 238 Laa
lahasiad Jal (e o(Boiadia dladl) g Seall ol e an @lld g Bla¥l o3 o dans LibieS Jile o)
Crana Lanlia LileS ABjle lga pladials @lld 5 claje 5 dain oy ladyeS b e @y 5 jualie S
VL) Glaghiia A lgaladinl Caagy el 5 cclaagll e Glaill laa
Gl Lyl
Al clgladl) 385 dagian (sSin lgild duball a2 sy

Whispiring Modes  dalgl) Ll le alalall 5 Lalipe€ Allell bl B ge dudys anaify agiis doladl & -1

WM
Joall il codl) clile elhe) Lo daadn S o(Rad) Lllas Aok aoly agiie Ao soladll 3 -2
g el Al Lalye€ Allad) Taluss¥) o Jeadl) rlacd i Jgin) Jana s ddanlsy senrlalinn g oS0

89



Journal of Hama University — vol.2 -No.6-2019 2019 (pudleal) 23al) — U alaal) — Blas daala daa

el L€ Baclias Al 5 Augyall il A2da) Al Aaedalineg oSl Al e Sap 2 selasll -3
Joinll g558 = ailal) 335l 0 WM Lladl Gavslalinn g o<l < fiahlall (38300 sl Cargs @lls 5 « Modulef
cee = DAL Lae gl Jalae —daslalingg <l
FAL due sl Jales e Luugyadl) Al ol Caline 1505 yaaty asiies Alsyall o8 & —4
Al Slshall #k g il Ale 5 Qi ot pal) g =5
Whispiring Modes WM duulgl) blai¥t) Ao dlaladl g LiliygS ddjlad) bl siage dulp - 1
b 2 —1-1
O 3p3ne 058 OF W sag ¢ LS Bila sde ol £l aan (o Bl b anlalinag oSl Casall Caupailly
S Al JyeS Jile oo Hle daldl mhaadl by Gawbline daude @13 ghaas 3g3ae 05 ol Arises
daalows aa o o Lilne€ Jlad) Gl 13as . LilneS e oy o ol Bl Aall 5 Jane Cisa o0 ol
Lokl 335 Jga (@b el e of i Sy s e due s dalas o Tan Bpia cile by dille
ol 138 adle Lalews LolseS Jile—slsp Jualdll mhacdly dagsall lls (585 Bpanll Jag yal) 8 UG 038 b
5 [112] Al il IR aeaelsr Jualdl) mhand) o Liiseal) Cilsa) b ey cenlalins Jails (K Jualdl)
Ll o2 Bale.dijie ol Fiame &) paldl JSE Lo (g0 pdaiar Slshau) <6 L) UL o3 cale J<a
05S ladipeS galasind of e (5235 il @3 ilell 5 delinl) Glejse 5 cladyal) (il padns
b gl gl Clandl) 8 dasall Jsh Cilieline & pa3ied of (Saig e 235 ) sl e daja Sl
Bead! o2 AalatYl S s G b aelus of oKe SIS g AN Cailsell Jtialy JlesyY) Shluss Jod
Global System Position GPS- Universal Global System Mobil GSM : cilauks JPLFNERI o Ka
Module Telecommunication System UMTS.
Gl e 05 RIS Lghalaly daxtl Lajadll LilneS ablall byl ol )5Sl Loyl cladll (paca
aaa sl eVl a3 e Ll aled calise o Jaliall Gl Llas gysal) laobal Cuew A ggan Lgalasiul
Mad B3l e g O ASlal Jaall lons sauas Jalal iy mecd suds Clatia alaiul (5)9 puall (1 4ild
OSaall LileS A5lall dlsall o) Adaadlall e Al sga Aaslea) ol (LS o Lo 1385 clan i) Gt daf e L)
[BIAII5160]pasicndl) (52350 Jlaall Las 0585 L 038 gl Lgaladiad
[71[8191[10]1[1 11[12] WMaialg) Jalai L Lul.ggS adjlad) iy -2-1
0588 TE 5 Jaaill (e LIS JaladY L dlalall Ll o€ Ablad) bl (d ((5GHZ—100GHz) Lllall claa silly
ac i)Y Lglue 35S TilieS Jle oy Hhd JlF=94GHZ 235 5 & =36 Gualow Jal (e Niad Jan 5yia laalad
Al Bals Gag dan Gua (05 RIS A8y palial) s3a pladial o AllaY) sda & ULy . 500UM s sag
Ayl Jala L slaceal) sanaadl Lala¥) L (Adle 483 4ail) Ll Gulien 058 (anai lad (e iyl gLl alags ol
el ((Siakae) Aug oo dange Jsh) Tan Adle oy Lilye€ Al ) alasiul mend o (S dusslell S
gl 5 2mm lsa sl ¢sSos G ol Gl JEal dal (e S cdplial) Bl Jess cilS ) Lae sl
0.5mm

90



Journal of Hama University — vol.2 -No.6-2019 2019 (pudleal) 23al) — U alaal) — Blas daala daa

Lalgl) Bl ale Ciuagi —1- 2- 1

(O Ll Cibide aagi F = @l Caaal g & dasbaws WlyeS Ajle (50 phaie @l Lulghand Ay (paua
ot (e Banly (b cAacalalinag U laill dgag o WMailgll i 28kl Lalalls duaglly TM 5 TE 4.0
Ol e (Energy) 5,08l ¢35 oo desalell Lkl Lladll daulu) alsal

(e 8 ST =a jlé Caal g€ dalew Dielectric Resonator DR JliyeS Jile oy Ll al yagiail
1 J<a

@ phaia & Jan Ll sday (ool A3 el mladdl Jsa s Ayl Jalail & LaladY) sda Canpeilly
Abiall 038 A T = A ety Ji =l 51 =a QLW Jih mlaudl Bagaas dodaie (A aaghy cundaygSl) Jaally
208810 e g LS 8Dl8e 05 (ondayeSll Jasll (@ < T < ay)

dc

oo Laalgl) BLaiSU o S Jial) £ 355 2(2) by S8 a kb ciaig £ Lalaws Lilygs Jle ol :(1) &) J<a)
DR (M)
kel JKaIL e a0 WS 3850 I aalgn Ll o3g! ducuda el Jsial) ol el Ll (sl & Ul
bty Jas dahayeSl Jgiall b Ol @eaall (grinall (A Wl QU AR il mhand) (e ol
ISy Adlaia ()5S Agalall claagill Ml o Azimutal (gl HLaaY) el L alla) Ko Jull 5 ccaia
i o oS kel JSE (e g F=a Ll Gl Chealy il
K2 =Ba+BE+p2 (1)

O Gasa dasall dale 52 K i

&» C « Azimutal ()l «Radial Il ¢ Axial gysaall : sl e L) culss oo sle o Og, On O,
AN b egunll Aoy

(Il 2aall M gl aaall N s Dlales LD 83530 WH 5 WE L) e e i e of e UL o3a &
bl (€ 05 AleSl) Jaall 8 WE s i - WHy i s WE ) 5 o o b ¢(gy9mall 22l |
Als 3 W 3.0<8L minse 9o WS (Bo, ErHy) sk el <00 (06$ cowlalinal) Jially i fine liSya
s s WS (Ho, Hy, Ep) (ol (2Vsh (SlyeSl) Jially Glayine (oailed IS0 (16 punalina) Jiall o8 WH
4l

91



Journal of Hama University — vol.2 -No.6-2019 2019 (pudleal) 23al) — U alaal) — Blas daala daa

44, 4 E; (axial)
E, H.  (radial)
He (azimutal)
Eo
WE Llaidld wajgSl Jaal) :(3) o8, Jeal) WH LLaidU wdaygSl) Jaal) :(4) a8 Jid)

al KA jasy g o @b A e Jia XS (O e Glusill) (Jaall Lghll Ghyasil) 23 e Ble g8 N Cua
O AR el mlacall Caf ST B3l (8 4ied il LS

Ol Sl b jleal) sac o Jaall Lol eyl axe o Bilie g8 :m

Gl mamgy SN L gysmall slaVl Hleal) die ol Z jenall 385 byl aae e Blae sl

4
A }Z

mn

o
]

=

a dAc dc a

(sl gSl Jaall &y saall (bl gl il 1(5) A Jsa

ac oansl) Al Ciai —2- 2- 1
2 5 BUKEL maage 5o LS LilyeS Jilad) Ol Jaly ety mhos 0 Blue 58 catsl) Sl Creal Cispailly
gl A pall 3085 L Jmny ) il 5 el L Jmny ) dadaiall sany (530

—

O B (bl Sl cauai 1 (6) ad) JSA)

A JSaN b 5 el Jala Hy o, 2aVslall ualiall duls o<l Jginll 3Ble (o WUl 2083 @ )

I 1/2
v=AJn(kcre JBPe- IO ML . o L1 <, kc=(k12—l32) (3)

92



Journal of Hama University — vol.2 -No.6-2019 2019 (pudleal) 23al) — U alaal) — Blas daala daa

alaalal) daleall ds 4 480Dl 028 ()

dJn 2_N
ELLE 4
rdr( ar) (k& rZ)Jn @)
r<E— ummwu,swwk— tlovie sl L)) () gSae G
c c

il e g (235l 0L die (ambdie 8p el Hhall Chal (8 Ltn sl 2aadl 6< Ladic asls 40l al e
Wuj&wk)@ﬂ\w\ubngjj\ameﬁwd;\ SEL 5 e n sk aie dapac Gl ke
{(M=0) sl ad,lll dalaid) b

Lllas A4y s Tuilij€ Ajlad) UL Gad dalgd) Blaidd daajil) clialld) ileas — 2

L) (Saall Aunalgll alasSl Al clan il ooy W e Babila dyla 2Dl 5 bty asiies Syl s20 b
Ll LilieS ble DlphaulS oansl Gl S0 5 Alilen Ay cuald dBL) sl o s (LileS Jile oy Gara
Gl e gl lgde aagin ) LilyeS Al saclall ssmg 580 SLae¥l e b Wl Aual) o3
Ll edgl daakl)

23 cacice Sl ¢ L\.\L\)@S‘d)\r_ by dals 4y o)) oS daalgl) BLYL (sl b)) o 2 38 dayhall 238
) da ey Ulad dakal)

Alala A ally Aual) —1-2

g paal) Al daudnjgSll Jsdal) clidle glia) -1-1-2

LiloeS dle 52l o amgio F = @ Hhi Chal 5 & dualows WlieS Jile ol o 335 duagpaall Al o
On B3 a0 Slae¥) o 33YLy Mty WM Ll il &l piayaa ol of (ajiily cgs Ll 3
One 9 LS (3hlie O ) decdte (sSies Al Gl T = Ac catsll Dhalll Caas 1 =2 QLU Al Hlaidll Caas

7 I
! ! 2t I

6 4; 7 l4¢n L

2h 3| 11 23 a| 1
PR !
! h

hs 8' 5' 9 | g baeldl)
! ! -h-hs

Ghlia 9 L) Aid) sl 178, JSid)

5 U1 e hlialy il Ll ¥ il clgllea] Koy a3ld o Byin J5inl) 6,7,8,9 Ghlidl b 4l Loy
N AL Baae 05

93



Journal of Hama University — vol.2 -No.6-2019 2019 (pudleal) 23al) — U alaal) — Blas daala daa

lra,<r<a lZ|<h €1 =&y
2:r<a, lzZ|<h €0 =€,
3:a<r lz|<h gq=1 (5)
4ra,<r<a z>h g =1
5: a, <r<a -h>z>-h—hS €5 = &g
 nala ey JageSle ¥ alaa eaaygSl Jinll Gins o any @lhalial) 238 (g dihia JS 8
v2y+kly=0 (6)
ki2=c028iui=8ric;)—22 v
WE Ll y :H(t):HZeth WH Ll V= E(t): EZeth ~

e Ailaie JS 3 Il g dapla <l Joiall ¥kl LSl cVales e Jsnanlly W many S o3 s o)
tJ) Ll lual WE Llay) dal b 2 dg jaal) 4l glalie

WE S WH Ly
F2=0 Hy =0
1= A nflar) B Yo lar) . [A' In(kyr)+B Yq (klrﬂ
7| [M cos(Bz)+ N'sin (Bz)Je 1" Ey1= [

. M cos(Bz)+ N sin(Bz) eInd
H,o=C ln(kzr)[M cos(Bz)+ N sin( z)]eJne " }

H,3 =D Kp(kor M cos(Bz)+ N'sin(( z)]ejne (8)
z-h)

E,p=C In(kzr{M' cos(Bz)+ N sin( z)}ejne )

- . -p ' " i jno
Hza =R [AJn(kyr)+B Yn (kqre o g0 Fz3=P Kn(kzr{M cos(pz)+N Sm(BZ)]e

[A 30 (kqr)+ B Yn kqr)] E,q =R [A' In(kqr)+B Y (klr)}e_
Hys = {Sea2(2+h+hs)+_l_e—a2(2+h+hs)}ejn9

(ll(Z—h)ejne

[A' In(kqr)+B Yy (klr)J
Ez5 = {S' e012(z+h+hs)+_|_. e—az(z+h+hs)}ejne

klzzkggrl—ﬁzzk%gr—ﬁz k%=k%8r2—ﬁz=kgsr—ﬁz k§=32'k%8r3=52'k%
Q)
=kf ~k§era=kf —k§ o§=kf ~kGers=Kkf —K§es ko=2

N Lisally SV dapall e s ai dn DAIL esnall deju i (Bl 23t (Sl L) culs B
e 50 Ky 0 &y (V1 Ayl e J3ead) e B ily N &55al05 L0 Aol e sy 225 1Y,
caaaill culsi tA, A, B, B, C, C, D, D, M, M, N, N, S, S", T, ' n diiyally dulill dayall e J3aal)
slae Yl elldg A ggen it of (Sar ala (Eg, Eey, Hy, Hoi) Lacadalings oS0 Joiall dim finall jualiall ducailly Ll

tdigelle c¥alas Bacluass (Ez, Hy) LSyl e

94



Journal of Hama University — vol.2 -No.6-2019 2019 (pudleal) 23al) — U alaal) — Blas daala daa

2 2
1) . 10Hz 0%Ez 1|, 10Ez 0°Hz
E”_k?[ Ja)ﬂr—ae + 8zar} Hri 2 {Ja)gr—ae + oy
! ! (9)
2 2
1| OHz, 10%E; 1] eEs 102k,
Eelkg[m" o azae} H6i k|2[ Yoo T azon

Lceall LSl 2 hyaia) dagyd LS cosill calee e Jyeaall 25 reiddl) ¥l g i) —2-1-2
r=a; sr=alac &1 o3 512 Ll bl hlus) gn Jalill mhul v dusbhlingg < Joiall
daf ge by .| z] <h dal e

WH L) WE Ll
r=a leic Hel :He3 EZ] = EZ3 r=a kaic Eel = Ee3 HZl = HZ3

: WE LLa) daf e cotall £330 cslad) o duasio oball 8
{[Jn (ky2c I ligac)-Inlkgac i (klaC)]. } ) [Y” oz i b (klacﬂ ’

[len (kla)K'n(k?)a)— k3Y;1 (kla)|<n(k3a)] [kljn(kla)Kln(kga)— kSJIn (kla)Kn(kSa)} - (10)

: WH Ll Jal o

[J n (klac)lln (klac)_ J‘n (klac)l n (klac)}° {Yn (klac)lln (klac)_ YH (klac)l n (klac)} )
{klarsYn(kla)K'n(k3a)—k3grlY;](kla)Kn(kg)a)} _ {klgr3Jn(kla)K'r](k3a)—k3grlJ'n(kla)Kn(ks,aﬂ
(3228 (50 ad) LAl LI Jaf (e Lgple Jsmanl) 5 Al JSAD Cun o 4l B 23
faajlly B rsaall JLEEY) cull aaas —3-1-2

3l B e Jgeand) dlgd) b (Sar L 5.z = —h —hg xie Zaal

=0 (11)

: WE LY dal o

sin(zhﬁ)[B2 tgh (aohs )- oclcsz— cos(2hB)| Bay tgh (aohs )+ aqB]=0 (12)
: WH Ll Jal o

sin(2hp) lBZ cotgh (uzhs )— 0q009 J— cos(2h B)[Bal cotgh (aZhS )+ a1B]= 0 (13)

chs = o g =] Wl GsSaw all ghall gl Ala 8 Sl

Al cagsal clua —4-1-2

Oflalaall ) Jally @lldg aalal) asal gl aaailly agtie WM Jass US dal ey LibeS Jile ol dal e
Al gl ading gealindl 13a Lol )58 Axly 4S5 malin Baclusay clldg 13 511 51 12510

hee 235 dal e 13 5 12 c¥aledl paatics Llal e U B dad e Canill (065 16Y) Bshadl) —

11 51 10 el aaxice f5 B e IS aib o (e Gl 058 A5 s5laal) -

95



Journal of Hama University — vol.2 —No.6-2019

2019— (alad) daal) — L.!."L"m Alaal) — 5las daals dlsa

A Ol el Sl Caat e BB 6$ o Gagend) @0 Sl ol dad o e Liad @il g
WH Ll bl a3l asieng cliagaen 12 5 10 gldlall 0585 Lexie WE LLadl aihal) aall aaies 13)
rolal) e o o S Gudsis agiin () L liagane 13 5 11 idlall 5% Laie

£s daalew 3 320l o pungio £ dualow LWilneS Jile oy e 233K &y —
(3318 3m5 9) Lall ELAlL LileS Jile oy e 43S0 Ay —

g yaall Ll 5 daaigll Clisaall Gy Jll Joasd)
bl o 55 Y Ganaill diph of iy dualgll Llal) i 4l mend Akl Gidae gV of il

&r g | hs(mm) | 2h (mm) | 2a mm
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11 1 WE bt Bk, 2k 8 | WEg11| 16.813 17.767
10 -+
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n | Lal | f(GHz) |f(GHz) | kel | f(GHz) | f(GHz)
1 | WHyg0 16.9 18.56 | WE,4 11.2 13.40
2 | WHyqo 20.2 | 22.04 | WE; 0 14.8 16.96
3 | WHz0 23.2 | 25.07 | WE;3 17.9 20.03
4 | WHy0 26.1 27.75 | WE40,0 20.8 22.62
5 | WHsqo 28.8 | 30.32 | WEs 23.5 25.40
6 | WHgqo0 31.6 | 33.20 | WEg,, 26.1 27.84
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Comparison of numerical methods and traditional ways of calculating

safety factor for Al-Hawiz Dam

* Mahmoud Toloj **DR.Nawar kadan

(Received:28 February 2019, Accepted:5 August 2019)
Abstract:

The aim of this study is to compare numerical methods and traditional ways of calculating
safety factors for earth dam.

The finite element method was chosen as one of the numerical methods and the Spencer
method was chosen as a traditional way using the critical equations.

This study was conducted on Al-Hawiz Dam and we studied the balance of both sides of the
dam using the GEO-STUDIO software and two loading modes in both Spencer and the limited
elements.

The results obtained in each of the two methods having a consensus between safety factors
in spencer method and finite element method because normal stress distribution The finite
element method each slide exists own safety factor and total safety factor for the slope while
spencer method the safety factor has one value, and a number of suggestions and

recommendations were proposed.

Keyword: finite elements method” Spencer's method, dam safety factors.

* PHD Student in civil engineering in Aleppo University

** Prof in civil engineering in Aleppo Universit

106




Journal of Hama University — vol.2 -No.6-2019 2019 (pudleal) 23al) — U alaal) — Blas daala daa

tdadia —1
alad cidadl) Gaill algal o il e Aalyial) ABSH all) daglie 8538 paal daii (5 janie (5 g o)
[2]chasiall Jhaal) dlls jasd DA e 2 0 dadll 0 LY
: Lodied

FOS >1 jiue jaaias (0l dale)

FOS <1 jiuue y& aaidls

Claa FOS:A?A:‘ LS

FOS = —
Tt

rian T JEIS g CaslsS ge e (e lgsbion ing oniall A (poil) doslia

t=C+op,tan ¢

Tp tlelan iy YY) land ) Cilalga)

Tr= Cr+optangs

Prsp=

ot S LY dale dal ai i o Gygpeal) Gag omil) Aaglie miss Jale ASRF (o cus
Aaasall el Aaglie s Jale dad ) Jgaasll clldy jLgty)

:daal) G -2

Dl Sles) (<5 AT e bayilis Janidl dlse dlsle o adin Al Bagaaall peabiall dinh ou A3l g
o8 S ) Gyl gl eg Al A3sKal) Al Aaeda oo T aaial) Jlgd SUSE il ) esians Al
il bl e el deje il (s20 5 Ll pai

tdg i daal 3

rAl ) Al A Baganall ualiall Ak aladic)

:(Factory of safety) oL¥) Jale -1
Al Jalgall Ao oY) Jale dad acias

paaall sl L5 e S (opdil) — Slga) Cliealse ¢ 2udl g Ul ¢ Apapanaill il daglia ad ¢aracail) Lagyd
Ay Ol dolgll Ay ¢ daiiall pSanlly Ldal) dac s ¢ dudl pun Gara Adlide Ciliahs 3gag 3L 3 deriiadl) Slsal)
- Algia Olal dalse il (8 degall Jalpall e (A LS oyl Al slall o L) il

33 8 () Cpall ¢ aaDUl ¢ aall) o) s e IS Galid e Bagand) yealial) dayla et
c Al oY) daleg zall BYRY) (ggie

107



Journal of Hama University — vol.2 -No.6-2019 2019 (pudleal) 23al) — U alaal) — Blas daala daa

LD Bygen o Jpemall VA o saell 2D Baganall yealial) diyha (8 Lesiioad)) ll Lhasll (alsal) @
Aaaall Clall Al alasial lede deans Al e ST CalgaY g6
ALl oy llh (Sl lalga ) auisis alaa¥) e ST claginlly slaa¥) vie axiiog ol LA (alsal) e
Clalgadd Gulia ayg o Joandl daslia oo doalll — dipal) Lgll palsa @
Bslaiall bl (aed aslsll e i gl dale cVAD Gans B ey Gadadl) Galsall sladiuls Qs )
25 Al dddaall Chalgal) s dal e AdadD Galsdll slasial i Lag (Lesall (e ST dikadll cilalgaY)
Ll deay Ldad ) Galgdll aladial of V) L dasliall oo
B3g3nall yualial) aladiul cyaaid) bl Jdail el aag ale (i
A ) Adlal) Agan 8aly o 1Y) Akl
Ayl AS dagliay (ailad paudds Ao adie 1A ddy )
Oy Oy Tyy alga¥) Claa o s3ganall yealiall Lyl olaY) dale sl
Glalga) Clua (Ko clalgal) 638 Gag ¢ paie (K Jals
) lladl) & Lol dayd JS 8ae 8 Chualiia die Laadalill 5illg Al il
sdic JS Negy Oy« Tyylalgay) clua
dasyil) 5acl8 Caatia Al lan) angi V1 daydll ol
Aoy JS sacl8 dang Aot die (0y Oy «Tyy) @lalgay) clua
Aoyl Bael8 e daly dass
dayall 5acl8 die adll Slgaly el sl Gla
danyd JS5ael vie bl slgaY) Gaven Gl Aaglie yaa
[3] 589 Aapall Yoems A dasytl) o g ARl dalyall slas
Al il 568 ol 20058 1y A () Aaslias S ¢ olua 2 GV mlace IS e salgidl)
A ke LY le
XS,
~ XSm

5 b ) daniall 5 dalyial) ABSH duplas Ao Jalatl 13a daiay Gunm (Sl Jabatll 3 LY dale sy
psilly sl maead o —z sl GV mhac st Ay oy Cus cal il BV dawe e (3150 Cagus AESH b0
Clasteall (e e Liashiy Ll 5) e ARl Jand S e Alaall o2y L) 5s Jola o cualasy)
Jale ypantl 4000 bl N sleal) Lialy daspil) 3 21N sill £555 o ol Aahaall L) (55l £555 o0

R

Fs

e 855 N el (gl spaatl LA padl) e daps OS e 53l (gl Ll (gl g panal 1
.E\A:})JA JS sac |3 )S‘).A
555340 E 203130 Al (g5l siomdl Y1 jpadl e i OS e 8550 (ol ileadd () g panall =2

Aapd IS cils e

108



Journal of Hama University — vol.2 —No.6-2019

2019— (alad) daal) — L.,.}C‘\S\ Alaal) — 5las daals dlsa

(515 Aslan s il spend angall wiall 35a dyn il aen e Ball (sl pgad nl) goanall =3

Frn oW1 dale luaal 2510

gl Gl Alabaa s Y] jemal) e i) guen o si5al (g5l Liiludd (grall goandl —4

Fr oW ke

sl o ol By aiadl O3l Aalas o L) cad aaaal) Alabell Canen Gl 5 e il aal sa (L) dale o G

N
oSl Julall 8 Llassad 5 Gyl e
(Ordinary Method) Zualall da,kll -1
. Simplified Bishop method dawudl gdu dayla -2
. Spencer's method juivw dayk -3

. Janbu's Simplefied method dawudl suls daiyk —4

Jambu's Rigorou siasdl suls da)l =5

tmeall aw A ;Mi :huubé.“

(BB dae Gyl usin) A iy (B a pailaie (wlS) 2w e Blie sag Auball claY usal) au bl @
ol mhan e 102.5M 2ull 48 Gigusiag 1:2.5 880 angll dsag 1:3 ale) ansll dsag 37Macdl ¢ Ul alus
FEY) die aull jeme o adlgll 28 Sl e sl Ll Clat e alieYh 5 6Maddl 4d (ages
g o)) aads k=0.34m/day sl s (e dslall e ydall A0l Jale of ange giapall paiall adacY!

Flal) dgall U8 (e LB 38T 23 G 78 Cguial

sie ek adl s e ) 2559 cuiy k=0.015m/day

[1] gl ety SMlae 2cd) Lleiy (5K5e Al lan sliy 3 e elldg abali sale s

124
"
1o

102.5

1:2.5
1:2.5

B omoa

D . @
IR

1:2.5

220

Jaalil) b upall s (B e adaia (1) o) JSA cpug

109



Journal of Hama University — vol.2 —No.6-2019

2019~ (usbeal) sl = S alaal) = Slas daala Alaa

oI

dnaaatl) clial gall cuwa Jaalil) 38 Al g ad! Al€ial) clidal) ciliial ga :(1) ?.éJdJ-\.L“ G g

(KPa)<lulail (5) A2l Sy 4 ) 5

[ECERSBY)

(KN/m?2)asall

AR

200 26.5

21.5 1

40 14

20.3 2

30 28.8

20.3 3

alie) uadl Al

Ayl agyall Lol A gilially A1 AS)al) arey Gulasd 4ad L)

Lag ) a3 1) ALY aud) s 5l e

i 2 LAl ASall gl oy 48 ASA (ha degian o8 DlELEN ilgal
aliall Aas A58 5 (e g Aladl) Galedl) alaiel a1 Jaalill J8 Sugall aud s3ganl) jualiall A<ui (2) JSEN G

EJ}JA.AX\

£ &Y

Jaasa uaic [ 788 [ caly sy Jusall aud sagasall jualisll ASul :(2) a8 JSid)

Pore-Water Pressure

= = -100 - 100 kPa
0O 100 - 200 KPa
0 300 - S00 KPa
0O 500 - 700 kKPa
0O 700 - 900 kKPa
0O 900 - 1,100 kPa
= = 1,100 kPa

¢ M m]

HEs8AdBE

S alipl al18LLO8 Cuguiall i (AT e ) e AR S 3 alusall sla i pid 1(3)ady JSAU
(Gl cpiall Dlaseep/w

Paore-Water Pressure
. O =-100- 100 kPa
11 O 100 - 300 kPa
g O 300 - 500 kPa
w0 — O 500 - 700 kPa
= 9 a0 O 700 - 900 kPa
E |- - O 900 - 1,100 kPa
= 4 &6
R — : = = 1,100 kPa
g e -
o e 200 D s TiiTITii

o] |— B =

aq o0 : i = D

= | 1 1 1 L . 1 I | | | 1

o 20 10 e 80 100 20 140 e 180 200 220 240 280 280 300 320 340
Aalaalifm )

=AY geali ) aladindy 80 cgaudall i AT 2o deal) ¢y AL JS B alosall sla Likia b 1(4)ad ) JSA

seep/

110



Journal of Hama University — vol.2 -No.6-2019 2019 (pudleal) 23al) — U alaal) — Blas daala daa

B g9anall pualind) 48y oy L) Jale Glaws 22
O guiall 2ie el ngiqujS,}&i\:\;(;w\du-l-M\ 0J3) laiuy) QY}AAC._\;SQLA‘\}“ Jele uh»;e.\ds] -1
Al aa s e Lasas elall 035 Sises aull ana 355 saie Zy il 5 2l 5 j0m 3 98mM

Pore-Water Pressure
. O =-100 - 300 kPa
== O 300 - 700 kPa

A O 700-1,100 kPa
wog — O 1,100 - 1,500 kPa

—  =q [— O 1,500 - 1,900 kPa

E ] [ O 1,900 - 2,300 kPa

= 7d = = 2,300 kPa

= =q

ou o= —

s —
2 = =
= 1 " 1 1 i - S I 1 1 1 1 1 1 1 1
o z0 40 o 0 100 120 140 180 180 200 220 240 260 280 300 320 340
2aleead1{m )

(FEM) diyh 38y abic¥) cuadl die ald) aasll huall) oLl Jale:(5) aby Jeil)

Pore-water Pressure

[ =-100 - 300 kPa
0O 300 - 700 kPa

0O 700 - 1,100 kPa

0 1,100 - 1,500 kPa
O 1,500 - 1,900 kPa
0 1,900 - 2,300 kPa
@ = 2,300 kPa

¢l ¥l {m|
Huamadnngah

) 20 an =) =0 100 120 140 180 180 200 =20 za0 260 z80 200 220 240

Zale=d1{m )

dalse aladiuly puds i (3 aliel) Al sio bl aagll Gaa) QW) Jale:(6) o) Ja cpu
LAl oLy
(FEM) 48 sk 35 el W) 0 58l vie Aal 4l (g ja¥) (laY) dale (7) o JSEN (pan SIS

Pore-Water Pressure
0O =-100 - 200 kPa

= O 300 - 700 kPa

e O 700 - 1,100 kPa

rod — 0 1,100 - 1,500 kPa
— =g |— 0O 1,500 - 1,900 kPa
= s |— =o O 1,900 - 2,200 kPa
= d o uss non o n = = 2,300 kKPa
3 =%
oo =g |—

ag |—

2 = =

i ) — I I I 1 1 I I I 1 1 I |

o 20 a0 0 S0 100 120 140 180 180 200 220 240 280 280 300 azo =40

Al i{m)

(FEM diyh 3hy alied) ouadl e Gilal) aagll guall) gl dale :(7) a8, Jeal
ol se alaiiuly s yuias 38 5k 385 abae ) oAl die Al as ol 5 paal) Y dale (8) ISl (Sl
A LY

Pore-Water Pressure
N O =-100 - 300 kPa
= O 300 - 700 kPa

0 700 - 1,100 kPa
o1 0O 1,100 - 1,500 kPa

—_— = 0O 1,500 - 1,900 kPa

E O 1,900 - 2,200 kPa

= - O =2,3200 kPa

T =

e [
ad | —
=] = -

- 17 L I I 1 | | | | | | 1 1
o 2o a0 ) =0 oo 120 a0 ) s0 =200 220 240  2s0  2s0 300 320 240
Aalewali(m )

Ol Jal ge aladialy g pudow Ady b 385 alic¥) A e ALY da sl o i) Gled) Jule 1 (8) Jsdll
a
83 samall jualiall 43yl (385 5 raa¥) A die ale¥) an 5l (g ) gL dale (9) ISl G

111



Journal of Hama University — vol.2 -No.6-2019 2019~ (puslaad) aaad) = SUY alaal) = Sles daala daa

Pare-wWater Pressure
. O =-100 - 100 kPa
0 O 100 - 300 kPa
o O 300 - 500 kPa
rog — O 500 - 700 kPa

— =g — O 700 - 900 kPa

E o [ O 900 - 1,100 kPa

= 7 = = = 1,100 kPa

- ad LA

= =

S =
+f |—

24 s
- 1 I I I I ] ] ] 1 1 1
o ) a0 ) 50 o0 20 40 &0 18D 200 220 240 280 280 300 330 340
Zilet{m

Bagaaall jualinll diih (39 iual) (Al sie Ll dagll Gaal) oLl dale :(9) &) Jead)
LIS Y Jalse aladiulyy pusions Al yla (385 (5 ) Al vie el 4a il GleY) dale (10) JSE G

Pore-water Pressure
] @ =-100 - 100 kPa
3 0O 100 - 300 kPa
11g O 300 - 500 kPa
12 O 500 - 700 kPa
— =q 0O 700 - 900 kPa
E =g O 200 - 1,100 kPa
==, = = 1,100 kPa
3 =g
o = 200
ad |—
g s0c
~d 1 1 I I I 1 ] 1 ] 1
o 20 Ao =0 B0 00 20 10 s 180 200 220 240 280 280 200 320 240
2l )

Ol Jalge aladialy peisw diuh 33y @ial) QAT e bl 4agll Gl Jale :(10) o) J<il)

PN
(FEM) 4y )la 385 5 ¥l o 3aill wie alal aa sll 5 a1 gle¥) dale (11) JSall cays

Pore-Water Pressure

] 0 =-100- 100 kPa

1 O 100 - 300 kPa

= O 300 - 500 kPa

ey — O 500 - 700 kPa
— =] (— O 700 - 900 kPa
ST I . O 200- 1,100 kPa
= 7 e = = 1,100 kPa
g =
22 =g 300

ad | —

= x

- ] I I I I ] ] 1 1 ]

) 20 40 = 80 100 120 140 180 180 200 220 240 280 280 300 320 240
AalewaS{mM)

(FEM) 45, )b (3h g s jha¥) (a3l aic ALY A ol ¢ a¥) Gla¥) Jale 3(11) ad, Jl)

Pore-water Pressure
o O =-100 - 100 kPa
1 O 100 - 300 kPa
g O 300 - 500 kPa
o4 O 500 - 700 kPa
— =g O 700 - 900 kPa
RS O 900 - 1,100 kPa
= = = 1,100 kPa
= =q
SRS
af |—
24
- 1 I I I I ] ] ] 1 1 |
) ) 40 ) 50 100 20 40 =) =0 200 220 240 280 280 300 320 340
Saleeadi(m )

dalse aladinly juds Aph (39 (i) AL N GAIAY dasll (Giual) Jale :(12) ady JSE Gy
LS L)
Aaydll o8 ae ASH alalill algaY) juis JSAL (g
danydl) o) aa adaeY) Al die caleY) ansll Jladlll ol slgal) s (13)JSall e

112



Journal of Hama University — vol.2 -No.6-2019 2019— (pualad) 220 — | SEY alaal) — Blea daals dlaa

250
200
150
100

Jladll el gy
w1
o

0 5 10 15 20 25 30 35
daypdll 8,

—O— i el 50 g2nall jualial)

9 Aadll o3) aa alieY) AT Nie ald) Aasll Jledl) aBUY Slgal) sl 1(13) o) JSall Gy
s dyhg Bagaaall pualinll sk
alial) iyl (385 dasyil) ) aa calieY) Al vie AR Al SH Bl slga) i (14) <8l e
s Ayl 83520l

500
400

300

S el gay)
N
o
o

—
o
o

0 5 10 15 20 25 30 35
EENPRA

—@—33 5054l paliall  l— i
ik 3y dayall by pa alieY) GUAT Nie GAIAY Aagll SI) aBUY slgaY) it 1(14) o) Jall
s diyhg Baganall jualinl)
paliall il Gy adael) i) vie aleY) dasll dandll 8y e oY) dale (15 ) JSalb o
i g 83 ganall

oY ale

0 5 10 15 20 25 30 35
Ayl B

+EJJA;AJ\ )..AL'\:J\ —— puinia

sl alie) ALl e ale) Aagl s Ay Baganall yualiall ik G Aila :(15) ady (i)
el

113



Journal of Hama University — vol.2 -No.6-2019 2019 (pudleal) 23al) — U alaal) — Blas daala daa

Caiahal) (@il Gadda (2) af) Jgaal)

) | ol Jale dad
O Jale dand . . .
- palinl) 4y, dgyaall sy
o L -
T 5agaaall
2.25 2.27 98+ guciall i alac¥) (i) )
1.76 1.76 80+ gmeiadl) i Grrayl il
1.35 71.3 98+ agwaiall s alae Y il
S Al asl)
1.85 1.88 80+ usmiall in (Gl Guyail) -
i) Judas

scluagilly Lt clalisiay)

bl slgaY) £365 (3T Casns i Ayl Baganall jualiall Al il gldan . |

ines Ayl 8 L aaiall IS ol dales lgr pala gLl dale dayd IS angs Baganall yualiall danha 3.2
Jaalg A 4l L) Jalad

@b Ly aaia) Sl (<85 &1 e layiliy janid) dge @l dijen auliins Saganall jualiall diyh 8.3
ooy Al DSl Al dasla oo Taums Jaaiall Sl JSE (agig Sl sl Slae¥) cpn 3B Y gl Gl
rpeaill deyug i)k

(O pall asSU . adl) @lslodl Vs A8 Dl alsd o adiad Bagaaal) yeabial) disyla o W i T
ALYl wihall o pail) (g g 2aa3 Nz a3 Y g o I J<E all e mhac aladd DA 0e g
el sle laimg . agiell . lalgal) oo dals cloglen as g3

14.aY) aalall

1. AL-sinn Project, Final Detailed Desijn Report. Second Phase. 13/95-05-09
Moscow.1997.

2. Application of the finite Element method to slope stability, (2001-2004) article preperd
for recnows.

3. Finite Element Analysis of Splitgrouting on Earth-rock Dam Shandong vocational water
Polytechnic collage of resources Rizhao city, shandog province 276826,P,R of
china.2010

4. John Karhan ,Stress and Deformation With Sigma/w, User Manuels,2004

114



Journal of Hama University — vol.2 -No.6-2019 2019 (pudleal) 23al) — U alaal) — Blas daala daa

Clany) gilaal aldl) sgall dindaa JLié aladiuly Al Ciapll Aulil) Saslil) o)y Gl
ale Clgsa .a ) *# (s oY) daa] ¥

(2019 @l 7 :Jsdd ¢ 2019 ol 15 JaLTy)]
tuadlal)

Gl lSlew 2333 lelaat 5,08 Lals Gylll Gatige lgholay ) (sl 45) Ll sacll) pailad ()
Rl T Lelef ety clebens )

Jlasinls 2ClSually Al Lgaaiload (an DA (g Luil) e Gll ¢aV) Cpanent £l<a) Ay Candl 138 b (50
ciien) delia DA Lald DU dauls abal@l 2 o3 lall

il e @l e e Y slas b cied) gicas (REMF) SlyeSl alal) Sgall dindas il )y diln)
el Aadled) il e da DU dpad) coplaall cupals (il Glad) 35l e (5-10-15)% canss S5 G35
Bl (e Lpmayall @l e Ll (ool aijedl Ly il d3)keg ¢ ailadll o2 aaa3) (REMF) ilal
(D) Aug) Ll

Ay (il (gihl (e s 38 (Slna) duy) Al sac @ ) (REMF) il aal) ddla) of ) and) (s
ilscadls (CBR) ad gl J5i all (REMF) ZiLaY Tt s < aea <ol Janil) 8,38 o LS ¢14% danssy A3l
Alig (10.5 N 6.7 oe)ald 7 5aal yaadly dglilly (10.8 LV 8.3 o) el il s JoV) syiilage e
A L el Gladl el e 15% daass (REMF) dila) of ) deasill 55 .55% () 83U dawss ciliag
AL ) Al e

cacliall claladl) e saldnay) ‘2‘4)35‘ O caliiw) 2\.1‘)3 s:\ybﬂ\ sac ) c&.\m\g\ e %&W\ alalgl)
Gkl < jLaal

cals daala (el Auigll 20S (Jailly Ol sal) ddin aud o fieale) ble cululyy (U
cla Aaals Aaall Auxigh LIS ¢ Jailly e lialsall Aadia aud 8 af**

115




Journal of Hama University — vol.2 -No.6-2019 2019 (pudleal) 23al) — U alaal) — Blas daala daa

Improving the Performance of Sub—grade of Asphalt Pavements Using

Raw Materials Mill Dust of Cement Factories

*Eng. Ahmad Alabo Hussien Prof.Dr. Marwan Assi

(Received:15 April 2019, Accepted:7 August 2019 )
Abstract:

The Properties of Sub—grade (Support Soil) which road engineer faces_ especially its
endurance capacity _ determines thicknesses of pavement layers which carry them, and
provide a consistent foundation for the Road.

In this research, we studied the potentiality of improving the performance of Sub-grade by
improving its physical and mechanical features using the dust caught by means of special
filters during cement manufacturing process.

A return of electrostatic raw materials mill filter (REMF) _at Hama cement factory_ was added
to samples of Sub—grade by three rates (5, 10, 15)% from dry sample weight. And Laboratory
experiments were performed to determine these characteristics on the treated samples using
return of filter (REMF), and to compare the results of the same experiments on the reference
samples from Sub—grade (Support soil).

The research concluded that adding the return of filter to Sub—grade (Support soil) improved
its performance and Plasticity index decreased by 14%. Furthermore, endurance capacity also
increased at good rates depending on adding (REMF) indicated by the (CBR) values recorded
in two stages: the first is till the stability of swelling is proved(from 8.3 to 10.8), and the
second is immersion for 7 days (from 6.7 to 10.5). So that, the value of (CBR) increased up
to 55%. It was found that the addition of (REMF) at 15% of the dry weight of the Support soil

samples were optimal ratios for improved performance.

Keywords: Cement dust, Sub—grade, Support soil, Soil improvement and stabilization,

Utilization of industrial waste, Road tests.

*Postgraduate Student (MSc.), Dept. of Transport Engineering, Faculty of Civil Engineering,
University of Aleppo.

**Prof.Dr. Dept. of Transport Engineering, Faculty of Civil Engineering, University of
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The Effect of Differences Dam's Bodymaterials on Factories of Elasticity

and Strength on Safety Factor
*Mahmoud Toloj **DR.Nawar kadan

(Received:22 April 2019,Accepted: 4 September 2019)
Abstract:

This search aims to know the effects of differences of earth Dam's Bodymaterials specifically
on elasticity and strength factors,

Using Geo-studio software on analyzing the slop stability of Maharadeh Dam, the factor of
safety was determined considering two conditions:

The case of maximum level of water and the case of minimum level of water using numerical
programs that depends on the finite elements method, by changing each factor within its
possible range with the stability of the other factories still fixed. The results show that the
safety factor depends mostly on angle of internal friction. Finally, some suggestions have been

given.

Keyword: finite elements method, Earth dam, factor of safety.

*PHD Student in civil engineering in Aleppo University

** Prof in civil engineering in Aleppo University
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Development of a microstrip antenna for the early detection of breast

tumor

* Maha Alsabea Dr. Abdulkarim Assalem* *

(Received: 6 March 2019,Accepted: 5 September 2019)
Abstract:

Detecting breast tumors using microwave Imaging depends on the contrast in the
electrical properties between the infected tissue and surrounding tissue when
exposed to microwaves radiation. The purpose of this 142esearch is to develop a
microstrip antenna working at 2.45GHz (within the industrial, scientific and medical
frequency range ISM band) which is Capable to early detection of the tumor, so that
the average energy absorbed by the breast tissue does not exceed the limit permitted
by the Federal Communication Commission FCC.

Three—-dimensional structure has been formed for both breast tissue and tumor tissue
based on the different values of conductivity, permittivity and mass density.
Detection of the presence of the tumor is based on the presence of changes in the
values of the current density and the rate of absorption of energy (SAR) in the tissues
between the two cases (in the presence of the tumor and in the absence of it). In
this research the location of a tumor with size 2mm is determined accurately by
determining the coordinates ,corresponding to the location of the greatest absorption
of the energy, within the breast tissue, the results indicate that the proposed antenna

performance is accurate.

Keywords: microwave Imaging , microstrip antenna , industrial,scientific and medical

(ISM) band, Specific Absorption Ratio (SAR).
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Parameter Symbol Value
Dielectric constant &r 1.44
Loss tangent Tan o 0.01
Thickness h 2.85
2.45 235 vie Jasd ziall Slsell sl Gluad La8hall clifsell CValee (o degana alainl &5 LS
GHz
£ 35ad spuunall ) (4) Jsanll gy il G ( dillad 3 Gygmn [150 Slsgll sladd Caxls um
D el Slsel)
Aol pnanai dasiioual) Cfpiahlll 1(4)ad) Jgaad)
PARAMETER SYMBOL VALUE
Operating Frequency f, 2.45 GHz
Patch Dimension Along x W, 55.43 mm
Patch Dimension Along y Lp 47.9 mm
Substrate Thickness h 2.85 mm
Substrate Dimension Along x W 90 mm
Substrate Dimension Along y L 90 mm
Inset Distance Yo 10 mm
Inset Gap G 2 mm
Feed Width Wf 3.3 mm
Feed Length Lf 24 mm
Dielectric constant of substrate 0, 1.44
Input Impedance Zo 50 Q
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E-Government framework based on SOA
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Abstract:

Referring to the importance of government procedures and their impact on various sectors,
all governments — in the last two decades — have adopted the concept of e—government,
which means integration of various stand—alone governmental systems into interoperability
framework to exchange data securly and provide e-services for the governmental
participants (G2G), for business sector (G2B) or for citizens (G2C). Several methodologies
have been developed to implement e-government projects such as (e-Gif, EA, CORBA and
SOA).In the last few years, service—oriented architecture (SOA) has proven its efficiency in

integrating distributed applications.

In this paper, we will review the methodology of service-oriented architecture (SOA) and
the related works that adopted this methodology, asa preface to the proposed solution to
activate the Syrian e—government initiative, which faces a range of challenges hindering its

effective implementation.

Keywords: E—government, Syria,Web Services Description Language, Simple Object Access
Protocol, Service Oriented Architecture, Virtual Private Network, Enterprise Service Bus, WS-

Security
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A detailed study of the coupling between Dielectric Resonators and
various excitation systems for the design and execution of microwaves

integrated circuits for useing them communications devices

Dr. Eng. Thaer DAOUD
(Received: 26 August 2019 , Accepted: 3 November 2019 )

Abstract:
Generally, dielectric resonances that operate in traditional modes such as TE, TM, HEM are

often used for the design and execution of active and passive circuits. However, within the
high—frequency (microwave—optical) beam, the Dielectric resonators operating in these
conventional modes are of relatively small dimensions, so their precise accuracy in these
circuits is very difficult and is not easily integrated into these circuits.

Therefore, the use of these resonators has been used to operate with new modes called
Whispering Modes WM because they allow increasing the diameter of the resonator for the
same previous frequencies. This is more appropriate and more suitable for circuit design,
especially microwaves passive integrated circuits such as: Combinor of puissance, Filters,
Oscillators, etc.... The research here focuses on a detailed digital electromagnetic study of
the coupling between cylindrical dielectric resonators operating in these modes and various
excitation systems.The completion of this study required us to use a numerical method of
calculation based on library MODULEF programme, which is the Finite elements method in
three-dimensions and free oscillations and force, after writing all the necessary and
appropriate codes for each structure studied. This study will define accurately for all
electromagnetic parameters (compounds and distribution of electromagnetic fields -
resonance frequencies of modes - transport coefficients S;,, external quality coefficient Q.
etc ...). This study will put all the values of the electromagnetic parameters in our hands as
a function of the geometrical properties and the systems of excitation of the studied
structures, and through this we can choose the most appropriate ways to design and execute
the practical circuits to use them in the appropriate applications. As far as we are concerned,

these results will be used in the design and execution of microwave band pass filters in

very low loss, narrow band and excellent selectivity.

Key words: Dielectric Resonators, Whispering Modes, library Modulef Programme,

coefficients of Coupling
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Journal of Hama University

Objectives of the Journal

Hama University Journal is a scientific, coherent, periodical journal issued annually by
the University of Hama; aims at:

1- publishing the original scientific research in Arabic or English which has the
advantages of human cultural knowledge and advanced applied sciences, and
contributes to developing it, and achieves the highest quality, innovation and
distinction in various fields of medicine, engineering, technology, veterinary
medicine, sciences, economics, literature and humanities, after assessing them by
academic specialists.

2- publishing the distinguished applied researches in the fields of the journal interests.

3- publishing the research notes, disease conditions reports and small articles in the
fields of the journal interests.

Purpose of the Journal:

* Encouraging Syrian and Arab academic specialists and researchers to carry out their
innovative researches.

* It controls the mechanism of scientific research, and distinguishes the originals from
the plagiarized, by assessing the researches of the journal by specialists and experts.

» The journal seeks the enrichment of the scientific research and scientific methods,
and the commitment to quality standards of original scientific research.

+ Aiming to publish knowledge and popularize it in the fields of the journal interests and
specialties, and to develop the service fields in society.

* Motivating researchers to provide research on the development and renewal of
scientific research methods.

* It receives the suggestions of researchers and scientists about everything that helps
in the advancement of academic research and in developing the journal.

» popularization of the aimed benefit through publishing its scientific contents and
putting its editions in the hands of readers and researchers on the journal website and
developing and updating the site.



Publishing Rules in Hama University Journal:

1. The material sent for publication have to be authentic, of original scientific and
knowledge value, and should be characterized by language integrity and
documentation accuracy

2. It should not be published or accepted for publication in other journals, or rejected
by others. The researcher guarantees this by filling out a special entrusting form for
the journal.

3- The research has to be evaluated by competent specialists before it is accepted for
publication and becomes its property. The researcher will not be entitled to withdraw
research in case of refusal to publish it.

4. The language of publication is either Arabic or English, and the administration of the
journal is provided with a summary of the material submitted for publication in half a
page (250 words) in a language other than the language in which the research has
been written, and each summary should be appended with key words.

Deposit of scientific research for publication:

Firstly, the publication material should be submitted to the editor of the journal in four
paper copies (one copy includes the name of the researcher or researchers, the
addresses, telephone numbers. The names of the researchers or any reference to their
identity should not be included in the other copies). Electronic copy should be
submitted, printed in Simplified Arabic, 12 font on one side of paper measuring 297 x
210 mm (A4). A white space of 2.5 cm should be left from the four sides, but the number
of search pages are not more than fifteen pages (pagination in the middle bottom of
the page), and be compatible with (Microsoft Word 2007 systems) at least, and in
single spaces including tables, figures and sources , saved on CD, or electronically
sent to the e-mail of the journal.

Secondly, The publication material shall be accompanied by a written declaration
confirming that the research has not been published before, published in another
journal or rejected by another journal.

Thirdly, the editorial board of the journal has the right to return the research to improve
the wording or make any changes, such as deletion or addition, in proportion to the
scientific regulations and conditions of publication in the journal.

Fourthly, The journal shall notify the researcher of the receiving of his research no
later than two weeks from the date of receipt. The journal shall also notify the
researcher of the acceptance of the research for publication or refusal of it immediately
upon completion of the assessment procedures.



Fifthly, the submitted research shall be sent confidentially to three referees specialized
in its scientific content. The concerned parties shall be notified of the referee's
observations and proposals to be undertaken by the candidate in accordance with the
conditions of publication in the journal and in order to reach the required scientific level.

Sixthly. The research is considered acceptable for publication in the journal if the three
referees (or at least two of them) accept it, after making the required amendments and
acknowledging the referees.

- If the third referee refuses the research by giving rational scientific justifications which
the editorial board found fundamental and substantial, the research will not be
accepted for publication even if approved by the other two referees.

Rules for preparing research manuscript for publication in applied colleges

researches:

First, The submitted research should be in the following order: Title, Abstract in Arabic
and English, Introduction, Research Objective, Research Material and Methods,
Results and Discussion, Conclusions and Recommendations, and finally Scientific
References.

- Title:

It should be brief, clear and expressive of the content of the research. The title font in
the publishing writing is bold, (font 14), under which, in a single — spaced line, the name
of the researcher (s) is placed, (bold font 12), his address, his scientific status, the
scientific institution in which he works, the email address of the first researcher, mobile
number, (normal/ font 12). The title of the research should be repeated again in English
on the page containing the Abstract. The font of secondary headings should be (bold/
font 12), and the style of text should be (normal/ font 12).

- Abstract or Summary:
The abstract should not exceed 250 words, be preceded by the title, placed on a
separate page in Arabic, and written in a separate second page in English. It should
include the objectives of the study, a brief description of the method of work, the results
obtained, its importance from the researcher's point of view, and the conclusion
reached by the researcher.

- Introduction :

It includes a summary of the reference study of the subject of the research,
incorporating the latest information, and the purpose for which the research was
conducted.



- Materials and methods of research:
Adequate information about work materials and methods is mentioned, adequate
modern resources are included, metric and global measurement units are used in the
research. The statistical program and the statistical method used in the analysis of the
data are mentioned, as well as, the identification of symbols, abbreviations and
statistical signs approved for comparison.

- Results and discussion :

They should be presented accurately, all results must be supported by numbers, and
the figures, tables and graphs should give adequate information. The information
should not be repeated in the research text. It should be numbered as it appears on
the research text. The scientific importance of the results should be referred to,
discussed and supported by up-to-date resources. The discussion includes the
interpretation of the results obtained through the relevant facts and principles, and the
degree of agreement or disagreement with the previous studies should be shown with
the researchers' opinion and personal interpretation of the outcome.

- Conclusions:
The researcher mentions the conclusions he reached briefly at the end of the
discussion, adding his recommendations and proposals when necessary.

- Thanks and acknowledgement:

The researcher can mention the support agencies that provided the financial and
scientific assistance, and the persons who helped in the research but were not listed
as researchers.

Second- Tables:

Each table, however small, is placed in its own place. The tables take serial numbers,
each with its own title, written at the top of the table, the symbols *, ** and *** are used
to denote the significance of statistical analysis at levels 0.05, 0.01, or 0.001
respectively, and do not use these symbols to refer to any footnote or note in any of
the search margins. The journal recommends using Arabic numerals (1, 2, 3 ...... ) in
the tables and in the body of the text wherever they appear.

Third- Figures, illustration and maps:

It is necessary to avoid the repetition of the figures derived from the data contained in
the approved tables, either insert the numerical data in tables, or graphically, with
emphasis on preparing the figures, graphs and pictures in their final shapes, and in
appropriate scale and be scanned accurately at 300 pixels / inch. Figures or images
must be black and white with enough color contrast, and the journal can publish color
pictures if necessary, and give a special title for each shape or picture or figure at the
bottom and they can take serial numbers.



- Fourth- References:

The journal follows the method of writing the name of the author - the researcher - and
the year of publication, within the text from right to left, whatever the reference is, for
example: Waged Nageh and Abdul Karim (1990), Basem and Samer (1998). Many
studies indicate (Sing, 2008; Hunter and John, 2000; Sabaa et al., 2003). There is no
need to give the references serial numbers. But, when writing the Arabic references,
write the researcher's (surname), and then, the first name completely. If the reference
is more than one researcher, the names of all researchers should be written in the
above mentioned manner. If the reference is non-Arabic, first write the surname, then
mention the first letter or the first letters of its name, followed by the year of publication
in brackets, then the full title of the reference, the title of the journal (journal, author,
publisher), the volume, number and page numbers (from - to), taking into account the
provisions of the punctuation according to the following examples:

A )30 aglall gias daala dlaa g sl Jia (B g ouad) £ 55 (1999) dani ¢g Sl 5 Gaa sl a8 digal)
.45-33 (3):15

Smith, J., Merilan, M.R., and Fakher, N.S., (1996). Factors affecting milk
production in Awassi sheep. J. Animal Production, 12(3):35-46.

If the reference is a book: the surname of the author and then the first letters of his
name, the year in brackets, the title of the book, the edition, the place of publication,
the publisher and the number of pages shall be included as in the following example:

Ingrkam, J.L., and Ingrahan, C.A., (2000). Introduction In: Text of Microbiology.
2"d ed. Anstratia, Brooks Co. Thompson Learning, PP: 55.

If the research or chapter of a specialized book (as well as the case of Proceedings),
scientific seminars and conferences), the name of the researcher or author
(researchers or authors) and the year in brackets, the title of the chapter, the title of
the book, the name(s) of editor (s), publisher and place of publication and page number
as follows:

Anderson, R.M., (1998). Epidemiology of parasitic Infections. In: Topley and
Wilsons Infections. Collier, L., Balows, A., and Jassman, M., (Eds.), Vol. 5, 91" ed.
Arnold a Member of the Hodder Group, London, PP: 39-55.

If the reference is a master's dissertation or a doctoral thesis, it is written like the
following example:

Kashifalkitaa, H.F., (2008). Effect of bromocriptine and dexamethasone
administration on semen characteristics and certain hormones in local male
goats. PhD Thesis, College of veterinary Medecine, University of Baghdad, PP:
87-105.

* The following points are noted:



- The Arabic and foreign references are listed separately according to the sequence of
the alphabets (= «= <) or (A, B, C).

- If more than one reference of one author is found, it is used in chronological order;
the newest and then the earliest. If the name is repeated more than once in the same
year, it is referred to after the year in letters a, b, ¢ as (1998)2 or (1998)°... etc.

- Full references must be made to all that is indicated in the text, and no reference
should be mentioned in case it is not mentioned in the body of the text.

- Reliance, to a minimum extent, on references which are not well-known, or direct
personal communication, or works that are unpublished in the text in brackets.

- The researcher must be committed to the ethics of academic publishing, and preserve
the intellectual property rights of others.

Rules for the preparation of the research manuscript for publication in the

researches of Arts and Humanities:

* The research should be original, novel, academic and has a cognitive value, has
language integrity and accuracy of documentation.

* It should not be published, or accepted for publication in other publication media.

» The researcher must submit a written declaration that the research is not published
or sent to another periodical for publication.

» The research should be written in Arabic or in one of the languages approved in the
journal.

» Two abstracts, one in Arabic and the other in English or French, should be provided
with no more than 250 words.

* Four copies of the research should be printed on one side of A4 paper with an
electronic copy (CD) according to the following technical conditions:

The list (sources and references) shall be placed on separate pages and listed in
accordance with the rules based on one of the following two methods:

(A) The surname of the author, his first name, the title of the book, the name of
the editor (if any), the publisher, the place of publication, the edition number, the date
of publication.

(B) The title of the book: the name of the author, the title of the editor (if any), the
publisher, the place of publication, the edition number, the date of the edition.

* Footnotes are numbered at the bottom of each page according to one of the following
documentation ways



A - Author's surname, his first name: book title, volume, page.
B - The title of the book, volume number, page.
* Avoid shorthand unless indicated.

 Each figure, picture or map in the research is presented on a clear independent sheet
of paper.

* The research should include the foreign equivalents of the Arabic terms used in the
research.

For postgraduate students (MA / PhD), the following conditions are required:
(A) Signing declaration that the research relates to his or her dissertation.

(B) The approval of the supervisor in accordance with the model adopted in the journal.
C — The Arabic abstract about the student's dissertation does not exceed one page.

* The journal publishes the researches translated into Arabic, provided that the foreign
text is accompanied by the translation text. The translated research is subject to editing
the translation only and thus is not subject to the publication conditions mentioned
previously. If the research is not assessed, the publishing conditions shall be
considered and applied on it.

» The journal publishes reports on academic conferences, seminars, and reviews of
important Arab and foreign books and periodicals, provided that the number of pages
does not exceed ten.

Number of pages of the manuscript Search:

The accepted research shall be published free of charge for educational board
members at the University of Hama without the researcher having any expenses or
fees if he complies with the publishing conditions related to the number of pages of
research that should not exceed 15 pages of the aforementioned measures, including
figures, tables, references and sources. The publication is free in the journal up to date.

Review and Amendment of researches:

The researcher is given a period of one month to reconsider what the referees referred
to, or what the Editorial Office requires. If the manuscript does not return within this
period or the researcher does not respond to the request, it will be disregarded and not
accepted for publication, yet there is a possibility of its re-submission to the journal as
a new research.



Important Notes:

- The research published in the journal expresses the opinion of the author and does
not necessarily reflect the opinion of the editorial board of the journal.

- The research listing in the journal and its successive numbers are subject to the
scientific and technical basis of the journal.

- A research that is not accepted for publication in the journal should not be returned
to its owners.

- The journal pays nominal wages for the assessors, 2000 SP.

- Publishing and assessment wages are granted when the articles are published in the
journal.

- The researches received from graduation projects, master's and doctoral
dissertations do not grant any financial reward; they only grant the researcher the
approval to publish.

- In case the research is published in another journal, the Journal of the University of
Hama is entitled to take the legal procedures for intellectual property protection and to
punish the violator according to regulating laws.
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