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Studying the effect of changing the parameters of Messy Genetic
Algorithm on the Optimum Solutions in the design of Drinking Water

Network
*Dr. Amjad Shaker Eng. Ibrahim Abd aljlel

(Received: 20 September 2017, Accepted: 30 November 2017)

Abstract:

This study includes an analytical study of the effect of altering the parameters of the Messy
Genetic Algorithm on its results in selecting the optimal solution for the design of a drinking
water network and then comparing the obtained optimal solution with a number of scientific
research results from the literature for a number of scientists. It has been found that the
Messy Genetic Algorithm is better than the simple Genetic Algorithm, in terms of the ability
to reach a less expensive solution and meet the hydraulic requirements, after comparing

with a number of reference studies that were carried out in a similar way.

Key word: Messy Genetic Algorithm « Optimum Solution « Drinking Water Network . water

GEMS: Cost objective function

*Hama University— Faculty of Civil Engineering
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«Maximum benefitii<o 5336 <Y Jgasll b Aaay)lsall oda dillad culil Zheng, Simpson glallall ¢ Usiul
Allad ST (MGA Ligungall diall) duahyleall sda of il & Gum a2 (1997-1996) (palad cpaind Ly aa
bl Sl Jlaw A Simple GA  dawall dunall dua) el (e

Aaj sad) U zalin dasy Lls )l ¢ Zheng , Simpson cpdlall b e culS e gl dlailly <Y aall (Sl
{6} Rossman allall sacluas 22000 ales EPANEt (Sl gl Gluall zaliyn « Simple GA ddasd 4yl
¢ Ao Ay lead) U8 (e Al e o IS AU el el Ll colosa a st (Silg el dadl maling esal Cas

{3} AV e Ja a8y duladl aans Al 2gl) Y alas ga diigliag ¢ dua) )il galil gl Jlaly

cost objective function: (4alsll Cisgl) al) 4al<y) 4la -5
la)lisl) lpasanad s A Clandl) S 2SS ¢ gana (golast olao ASes Jaalh Balely anaai g5 (5 2SI 441N
{7} lihay Gllamy culily Gliine o lelal sale) Sl ((laghs

bl Gile sana (e DY Ajlaill il de sane (o i) K phall g3 (gD Jolall 5aaly 4alS5 :Cy (dy) ~ 1
. DC 335l
. TC sjisiall alaa¥) degana (30 K aaas Th oha oLl 445 :Cy(ty) =2
. PC gjigiall Claicadll degane (0 K ddalsall @3 B ddiaall daaiii ol i 4815 :Cy(P) -3
VC gl clalaall degana (o K Jariall aulats alaa 435 :Cy(vi) —4
. EC sjgid) Jaall) 3yl aaf 00 ED, Gaphalli Kl 53 Gagedd Aokl jial) Juals sole) 485 :Ci(exd) =5
t IS (e el (Hrall AAKE) s als Ml
DPP RPP DPM

C(Bﬁﬁ) = Z i (dy) Ly +Z cx(dy, ex)Ly + Z c(P)  (8)
k=1 k=1 k=1

K s Joha i Ly,
cos) Sl saad) sl
bl sale] Adee JSE) saadl) juand) : F

-

daad) Glaalsal daaall il P
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- Alaall (g claadly U Jgha 8 sl aill 0 D, E, P o) 4

vkvd, € [D9, m=1,....... DC] e (D)
VkVc, € [EQ m=1,....... ECl e e (2)
VkVP. € [PS m=1,...... PCl ... (3)
vk vty € [T ,TC] . (4)
VK, VVj € [vrg, =1, VC] ..o oo (5)

Ngaanaty llia) iy 3 saasd) () sxe :DPP

Aebali sale] 3y Al i) e :RPP

Lgaaaiy lylas) by Al Glaadd) se :DPM

s lelu 2l syl Alall (AW zlasYl) S desll o8 e slaeYl (a1 apeall jlas) sale 2y
g Aol Hladl) 2 L sale

Junction Pressure constraints :agall bzl 358 -6

A QYL A cleluall + Jud) £ 18)) (pral) aall e el L Laral) 05 of Dlgaal) sie allam
dpalae ) dell Jarall 3lany Y O o NSy o((isal) el omsantll QAN s Al cBluagilly cile L) +
Ayl cfaganlly lalaed) lgleats )

asna (e dalill @iy (] bar + zsedl (HraY) il I (gl ple IS0 dial) 8 el Gy of duasg
L) CDlagl Gob e sbd) o ST @laS ol @lld (ool iYL Jaaall o) WS Y copually cile Lyl
) eUadf Gy el oy

rgial) Gley)ledd) dae Janal aadiun 23S G Lo LIS (Sag

HPM < Hip() SHP™ wti=1,....Nj;j=1,.....NDM  (6)

b ol ) Sl deall Al 80 B3l 3 Sy pugl) aeLal) :Hyj (1) 1
Ayl ddagiusally a5 gall 22all 2ac :N;

yglad pie cin (53l gannal alieWly (g bt laall :H HIX
ol Jaeaill eV 22 :NDM

Pipe Flow constraints : L olsall 4587

CAl<a 1305 8y HUaEY 7 a3 g Aimiiial) g pud) Cuinons Bae lsal) alig edime 353 (paria Aoyl 0585 O an
Al bagha 4 A8l clesall A0 53U (505 W dayall gyudl Lapn pacad) o caay Sl Lol
0bar o) lghia 05 ASaD) sball Gl e o Aals

35 g daganall mill 3olami Y o) Cag o(M/KM e UL 28l ¢ Luz) HG Sl yngll Jual) da el
roliiadl 4l g lun ) (05 el 038 ge 5231 Y (13 M/KM s

v, () < v VEi=1,.....Np j=1,...... ,NDM (7
HGy;(t) < HGP™ Vti=1,...Np j=1, ... ,NDM (8)
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S Jaall Al | sal) 8 Aol vy (8)

J Sl Jaal) Al i i) (3 dasansall calaall dejud) = p]H

(g 2535 A3l A3 Liie (5 o (Sa) Lyl Abagieal) ACally S ) sae :Np

ol B Al dasd) Al TS Sy paell dadll bad lass) s HGy (8)

Lol Jreaiill OY¥s 22c :NDM

Fitness Evaluation :slal) 48 anii-8

o Wnleail e lin Adle Lgilhely ¢Jolall 38 auil Lgalasinl (Ko A (alsill) Bl (e yaell llia
o AN AL o3 Gadai Jaas 0 58 aer e 05 cage e 4313 dag Aerdiendll ADU (K8 (Jslall e L3l
bl e o e da dbeadl

fitness sl ADle uk e Aailll a@ll IS (sS o Qg oY) Jolall el alil) dad 585 L Boles
.45« function

e pand) pany ) Lo Jslall saga il 4401 283l Zheng and Larsen glllall - 581 21996 oo &
:{5} Last cost (dd<s o) caagll aals Jaf

Con(D,E,P)

0=1- ST P
Maxyn=1,. nn Cnn (D'E'P)

(9)

cJaall jalic dae g8 tNN s

(Sl dall g0 n Jall dlS ¢ Gy, (DEP)

AU L Ja) Al Cpra WS (6l 0 < By < 1 [0,1] o) i 8ygemne diad (5Sin By Gl i
o D AL Lonaal) Al S Jlall

Last cost optimization :dal< J&) Jid) Jal-9
SeY) Jall 42l o3 b csingle objective optimization Casgll xsy ns 4 e Caya 2al<s Y1 Ja)
1o A3l A0 5000 uladl) Giese cminimum cost 4al<s & sasy (53 Jall 58

il b (e darall -1

il b el il -2

L lyall A gansddl (gyaaall depudl -3

canl¥) byl dagansall Apakie Yl depud) —4

New York City Water Supply Tunnels Problem: ;5. olsa i<i-10

Glaaplsall aladind 2y e IS aage Gl Ly Als sk ¢ 21969 Lle & Schaak , Lai glalladl 2l
b e 300 ft Caguia e ol Hill View anjf o2 0o Sle o 4Kl . Lol Jglal el &)k
4lly «City Tunnell JIs¥) cpal) cansill ol (o cpfianslid (pfie b (e Adla slae 4<us AILYL (535 ¢ yaill
.City Tunne2
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e sthall Glalaa¥lh sbll £5515 Brooklyn s Manhatan dihic e 4<03l City Tunnell Js¥) ¢l
.Brooklyn Zihid Jead s cwld) Jsh

-Richmond 4ikial Jsasll SsBrooklyn s Queens dibic (10 e City Tunnel2 B gl

(S Ay chadiin Abne 138 Jial S £ LaaY) aadl (60-204) inch Tan 850€ deodtosal) Canlsl) Ui
AL e aalgid) Hill View )YV ghall oo dILayL

2l Al lple Jantu Sl il Alae pad i (ol peliad JEA) 138 8 £S5 Slaalgll st S
Ay (2) dsaall gy Lo Lalaall IS laaall o e Jalead) Allisdl) oda & Casllaall A0l (puit e 8)5-ial)
Alls 35mgall i) ilgan Buaall i) (g 2ae dilial Gy e

e skl Baaly waad ATy Sapaad) canliS Crppy Sals O dalaa Lad o 1(1)ad; Jsaad)

] ds oo delae | 5 R AalSS
sl )
Diameter Hazen Pl S
(in) Williams C Unit J sk!
Factor Cost ($/ft)
0 100 0
60 100 176
72 100 221
84 100 267
96 100 316
108 100 365
120 100 417
132 100 469
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g plhaal) (Sudt) Luially Shal) B duilal) Clalia¥ly i) Clivalsa G 3(2) ady Jgaal

Zliay) dﬁflsif | cpll | ke | Ak d}iﬂ gl S
St : . G Diameter

Node 32)l| Demand Minimum Pipe |Start Node| End Node Lengihft| inch

ft3/s Total Head ft 1 1 2 11600 180

H2o 2 2 3 19800 | 180

1 oA 300 3 3 4 7300 | 180

2 92.4 255 4 4 5 8300 | 180

3 92.4 255 5 5 6 | 8600 | 180

4 88.2 255 6 6 7 | 19100 | 180

g 23'5 222 7 7 8 | 9600 | 132

= o Son 8 8 9 | 12500 | 132

5 o5 2 et 9 9 10 | 9600 | 204

S 170 T 10 11 9 | 11200 | 204

10 T Set 11 12 11 | 14500 | 204

11 170 ec 12 13 12 | 12200 | 204

12 1171 e 13 14 13 | 24100 | 204

13 1171 et 14 15 14 | 21100 | 204

14 92 4 555 15 1 15 | 15500 | 204

15 92 4 555 16 10 17 | 26400 | 72

16 170 260 17 12 18 31200 72

17 575 5728 18 18 19 | 24000 | 60

18 1171 255 19 11 20 | 14400 | 60

19 117.1 255 20 20 16 | 38400 | 60

20 170 255 21 9 16 | 26400 | 72

g Al daially Al sde IS cupllaal) (ALl ZLESY) G 2(3) a5 Jsand

gisy | Laal Zhaay) Ll

Node 33!l | Demand| Pressure | Node ss2ll |  Demand Pressure

(ft/s) |(feet H20) (ft3/s) (feet H20)
2 92.4 293.8 11 170 272.3
3 92.4 286.2 12 117.1 273.7
4 88.2 283.9 13 117.1 276.8
5 88.2 282 14 92.4 284.5
6 88.2 280.5 15 92.4 2925
7 88.2 278.1 17 57.5 264.9
8 88.2 274.7 18 117.1 158.4
9 170 272.2 19 117.1 98.6
10 1 272.1 20 170 209.8
16 170 211.1

.1 ft3/s=28.36 L/s « a1 SV Cyppy = 100 adds O3la Jalas Ao :dbadl
s ganall Appal) dadll o ity 20 s 16 e Ll G Ladl) izl
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HILLYIEW |52
RESERVOIR [EE0 '
EL3000
.?;\.

BROOKLYMN

"

RICHMOND

Adall e JS e@Ji’ New York City Water Supply &, g d1a 4050 ’ 3y Jahsal) (s 1(1) A8 JSid)
Water GEMS galiy o lgllia) s il

e JS Ll e il Liadl Luaj Lol el pd i lagyliw —11

Osad il e pghineg cAageingdll diall Baa) lsall (8 Aoty el 5 b paasdl gulian 11 slael cudd

Wgsbaal (Ao Arajlgall Blaa aliss (A Cilhgabiaed) el b cpn 1(4) o) Jgtal

el IS dad s i Al syl US 3 Jols

2kl a3
Maximum Era

Le2d)

Number

6 2 wk:\(l Q2=
D panll

Era Generation

Number

150

150

150 50

150 u.alac‘)lt a2l
Juad

Population
Size palic 22

100 150 150

50

70

20 50

50 50 50 50 Y g
Jslall
Cut Probability

1.70% 1.70% 1.70% el Allial)

1.30%

1.70%

1.70% 1.70%

1.70%
Splice

60% Probability

60%

60%

60% 60%

60% 60%
S sl ddlaial

Mutation
Probability

60%

1.50% 1.50%

1.50%

1.50%

1.50% 1.50%

ikl ALl

Penalty Factor

1.50% 1.50%

1000000

1000000

1000000

1000000|1000000

1000000 1000000 RESCHETIN

1000000
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e il Bplaa ali Al Sl gylisd) liahl ol Cang Galad) Jgaall 2l :(5) ad) Jgaad)
Lagdiall il galisadl Ll

11 10 o A (o> _alY) B2 olal) 2B,
Maximum Era
& & & & Y
Era Generation
150 150 150 150 NL"‘m}.b‘;"' .
Sla=Su
_F’opulation
50 50 50 50 S'Zeg;:;‘\"“: o
I =1
1.70% 1.70%6 1.00%6 1.70%0 cut Probabiiy
Splice
3026 a5956 60926 6026 Probability
P SUSERPN (- WL WK S |
Mutation
1.50%%6 1.50%26 1.50%26 1.50%6 Probability
PESSIVE B (- WK |
1000000 1000000 1000000 1000000 pf?j"tét"z‘i\t’ir
Hillview Reservoir '—.'J:‘-‘f-‘;‘ g
Al o g "5:'“'1 Laal) Late
Pipe N "w Diameter| ($) Cost
I.l]J]H( (in)
H.\ml gjg.h‘l
P-1 GA-P-1 72 2563600
Bronx p-2 GA-P-2 0 0
T o1 P-3 GA-P-3 72 1613300
P-4 GA-P-4 60 1460800
ﬂ? T P-5 GA-P-5 0 0
P-6 GA-P-6 0 0
" P-7 GA-P-7 0 0
Wienhallen ﬂl. P'8 GA' P'8 0 0
T P-9 GA-P-9 0 0
@ Queens P-10 GA-P-10 72 2475200
o P-11 GA-P-11 84 38713500
P-12 GA-P-12 0 0
P-13 GA-P-13 0 0
P-14 GA-P-14 96 6667600
P-15 GA-P-15 0 0
P-16 GA-P-16 96 8342400
P-17 GA-P-17 96 9859200
P-18 GA-P-18 84 6408000
P-19 GA-P-19 120 6004800
P-20 GA-P-20 0 0
P-21 GA-P-21 96 8342400
Richmond Brooklyn At et S rett 3 atest
Jall lagd 4l adletl 57608800

oo el ansal) gojliaad) cans Minimum Cost i) Jall ol :(6) a5 Jsaalls (2) A5 JSad

casdl) Cfilpar an gl dalsl dala Y ) Lo Ja 0 phadl) (Aagal) bl clgas Basaa bl ALl

10
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Lol LY Clpas el Basds il ALl dayg Jb sially hagiall ad G (7) al) Jgaad

O das A8l day el Jaiial) Ko TH e v Lan L s
pael) | Aagall) qu e jn s b [ Grslhaall o ual) Jaial) %ﬁxﬁ.‘ Mﬁ‘m‘
Node | (sl s bisadl) La¥) Jadi| Pressure (feet H20) I(Dress'ure‘f(?eet);é(.))

Pressure (feet H20)

2 294.7 255 293.8
3 287.1 255 286.2
4 285.2 255 283.9
5 283.5 255 282
6 282 255 280.5
7 279.7 255 278.1
8 276.3 255 274.7
9 273.9 255 272.2
10 273.9 255 272.1
11 274 255 272.3
12 275.2 255 273.7
13 278.3 255 276.8
14 286.1 255 284.5
15 292.5 255 292.5
17 273 272.8 264.9
18 261.3 255 158.4
19 255.2 255 98.6
20 271.8 255 209.8
16 268.7 260 211.1

Era Generation Number :JladU aicY) smljgMaximum Era Number | guarll ‘_,‘B;‘i\ aanlil-11

A3y Laial) daa) sl w3 st (5350 JuadU el V) aaally ¢ jgemell adieY) aaal) e IS 525 o LDl
S aal o Gane Giany et Guiah ) Gt clgia JumdY) lily ¢ ST Jola Cupaty daa) il (asd Bl
e JS e 83 (Sly ¢ sae IS Jlal s jsanll dae oy W) sa Le duaplsall astin 53 JlaSl
¢ ClalSeY) Al Coulall Heal b dalig ¢ gl Jeasll DU Gl 83l ) (535 Ol gpial )L
Lo 1aay .+ Lelily aaa 5oy Ly paal) ALl aity JLaBll adacY) aaally jocmnll calicVl aaal) 3l L sole

(4) 5 (3) Y15 ¢(9) 5 (8) Jslaadl (s IS dnumsy

11
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32 1k clagylisnd) e IS G el A Guadl) Jglal) 3,455 ARG (p 3(8) ady Jgaad)

$ o B_ha Ja JS ATl ALl AdleH

3 2 (2 o)) | o s L) 23
Maximum Era
2 3 6 Number A
) geaxll B )
63332700| 57608800 57108800 1
63639600|63167900 162167900 2
63753400|63332700 62032700 3 HEsCS{IPCg
64106500 63639600 | 63600600 4
64384800|63753400 | 63680400 5
63843400|62300480 61718080 |Average Jsall 265 1o ¢
Loleatdl & a1 Jall 48
64384800 63753400 | 63680400 Maximum
Lobatsl Joady ) Jall 28
63332700| 57608800 57108800 - . o=
Minimum
A Bl el 280G o ) gacmall adieY) aaall s s

66000000 s

64000000 —ﬁ L | —e—nverage
“ 62000000 =8=[Vlaximum
?_," Minimum
2 60000000
(]

58000000

56000000 ‘ |

1 2 3 4 5 6 7

Maximum Era Number gl alis¥) 2ac

O S b il Jslad) a3 AAlST gaanll alicd) saall Ale (6 Bpmall cibiiadall cum 1(3) By JSA

.32 «d: Quij\
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5 4 1 clagylond) e IS G Bl A Guadl) Jglal) 3855 ARG (i (9) ads Jgaad)

$ < Baka Ja IS a4 dats
5 4 (22 nd) |1 sabisd) 2B,
Era Generation Number
50 100 150 Jadil alicd) asal
64678800 | 63753400 | 57608800 1
64663400 | 64106500 | 63167900 2
64914900 | 64084800 | 63332700 3 S EN PR
66297200 | 66156000 | 63639600 4
67208304 | 66436600 | 63753400 5
65552521 | 64907460 | 62300480 Average Jslal) 38K5 Jas gia
Lolaidl ¢ gusd) Jall 4815
67208304 | 66436600 | 63753400 .
Maximum
Laliatdl Jmdty) Jal) 4al<s
64663400 | 63753400 | 57608800 ) -
Minimum

lae A3 Bl Jolad) 2805 e Jlnd) aae s s

68000000

66000000 r\\L\ _.-A\ferage
J 64000000 #\_.___\ =8— Maximum
++ 62000000 Minimum
Fx)
[/)]
Q
o] 60000000

58000000

56000000

25 50 75 100 125 150 175
Era Generation Number JLa¥) s

5 1ed: clagsbawd) g IS B M) Jshad) 343 AAl Jua¥) axe ABe oo Bl ciliiadal) s 1(4) A8 JS)

:Population Size Jgall Jg¥) aaaill 2-11
CBua Jla ) —Esengilly Al gt Ll La) ol Jgemsl agal) dalsal) (g il Jslall 2ae iy
pladiul die— Ljlad 88 5iall SUSEYT clla aae 3y 5 canlY) sae ol LalSs ¢ A jaall A<0al i) aaes sl sag

e Jolal Jgeasll 4 ae Lo L) Jslall 22e 5005 (8 —discrete syl e (lenidl) dabaiiall ulyiidl)
G dnleall ilileal) 53by 3 il e al W bl 138 dad 50l 8 Aalld) aan Y L (S0 ¢ Jumdl (<8
(5) J<ally (10) Jsaad) e JS dnimg La 1as ¢ (Sleill Jall Jguagll s il 83b5 JEIL da lsall Lgullas
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T 6 1: clagylond) o IS G el A5 Guadll Jglall Lais ARSE Cy 1(10) o) Jgaad)

$ < 5aka Ja JS Ladnl A8l At
7 1(22 ) 6 D g3l a8
Population Size 2=
70 50 20 Jsiall LI s¥) gandll yuabic
54960800|57608800]|59712200 1
61996600163167900]| 64487700 2
63767300163802700]|64497900 3 SEN| I3
64304300164639600 | 65004300 4
64515400165753400]| 66893300 5
61908880(62994480 | 64119080 |Average Jsial) Aalss las gia
Lolaid) ¢ gu) Jal) A8S3
64515400165753400 | 66893300 .
Maximum
Labeatsl Jad®y) Jald) dal<s
54960800|57608800 | 59712200 | =M= S O
Minimum
Ol 23S o Jslall 91 aeaill jealic sac Lusi L0
olie ASuaT Tl
68900000
66900000
= 64900000 E—— 5
v 62900000 ——— | Avera ge
1"‘2— 60900000 . _TM i
< 58900000 _T e
56900000 —8— Minimum
54900000 ‘ |l
15 20 25 30 35 40 45 50 55 60 65 7FO 75
Populaion Size Jdsiall ¥ pani) jalic sie

(b el Jstal) 3uds ARIE Jstall ) el ualic 3 ABde o8 Brarall Cilaial) c o(5) A JSAd

.7 6 1: QIAJ:UM‘ Cwa JS

:Cut Probability ahal) idlaa) 3-11

Aagll iy obeaidl oadl Jad Jgensll o) Wil of Cam ol 1 L) OIS aadll ddlaal 50b) o Laadls
(6) iy (11) dsaall e IS cpw LS (Tom Walske allall agusdy o slalall (e 202) Algitag s2n (1,6) %
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19 (8 (1: clagylisnd) o IS B el (A Guadll Jglall Lais AR Cpy 1(11) o) Jgaad)

$ o 5_dka Ja IS A.aul Adlal) Aalsal)

9 8 1 (o adl) |1 2 bl a8
1.00% 1.30% 1.70% Cut Probability ak=al duilaia)
59459100 58255800 | 53308800 1
58481500 58539400 | 53367900 2
65446200 60019200 | 53432700 3 NS EN | P
62880200 60303800 | 60039600 4
64452700 60885600 | 60003400 5
62143940 59600760 | 56030480 | Average Ji=l) 28Ks da gia
Labaidl o oY) Jal) 44815
65446200 |60885600 | 60039600 .
Maximum
Liabatidl (Juzadty) ) 2a81<s
58481500 58255800 | 53308800 * =

Minimum

A4ty

Cost S

Jsad) &S5 e Cut Probability aadll dalaia) dad s il

oo 4,31

68000000

66000000

64000000

62000000

.\\
I~

=@=Average

60000000

=8=Maximum

58000000

56000000

T~

Minimum

54000000

52000000
0.80%

1.00%

1.20%
Cut Probability % ahil) 4gllaia)

1.40%

1.60% 1.80%

2.00%

JS (b (Al Jolad) ain Al ) ddlaia) ABS 8 Bpumall ciliaiall (s 1(6) Ay JSA)

J<ally (12) Jsaall maagy LS 60% (s siahlll 138 dad i ol eats Gl (Jslal) 22l Adasially adialls

(7)

.9 8 «1: QL&J:\JM\ Cma

15
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A1 10 ¢1: clagalisadl e JS (B all A (uadd) Jolal) L AU G 1(12) ady Jgaa

$ o B_aka Ja JS A ALl AAlsal)

11 10 1 (o rad)) | 1 sa tisd) a8
Splice Probabilit
30% 45% 60% P ) ;\_AM;\' "y
63496700| 62099500 | 57608800 1
63619100/ 63763800 | 63167900 2
68054096 64058400 | 63332700 3 Ddadl B8,
68565400 65201500 | 63639600 4
69064496 65453400 | 63753400 5
66559958|64115320 | 62300480 | Average Jsiall 23S Jaus sia
Lobatdl ¢ gy ) Aal<s
69064496 65453400 | 63753400 * > =
Maximum
63496700 62099500 | 57608800 = d. ) I
Minimum

AISTY

Cost S

4 leSplice Probability daa sl dallaial 2ei st s
slie 28] B k)

70000000

68000000

~

66000000

P

T~

M

64000000

\

\\‘,:

62000000

ii#ﬁwera ge

60000000

=0=Vlaximum

58000000

Minimum

56000000

20%

30%

40%
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Splice Probability Jwas!) Aullaia)

60% 70%

JS b tial) Jalal) ks A Juagl Alaia) A8l (e Spmall cliniall (un 2(7) ady JSA0

:Hanoi Vitnam alis dlgs 2 gsils dista (8 ol dSed Ao (Gukai —12
At o ¢ lgie Aaslll AbaY) Jslall 8 dunal) dua) )l cliall il Cus e 4t B2l 5 Lo Bl i
DA e i Al dalladl EDAN @il asl ag caliud Vitnam dlgs daale Hanoiggila duae 8 5pva sl

ale Fujuwara , Khang glalall A<l oda (uys (e Jol ¢ elalall G LB Jgeasll 330 pladin Al 45)lka
« Kahraman(2003) « Abebe,Solomatine(1998) « Saviv,Walters(1997) slalsll (10 J< alely ¢ 21990
SGA Ll lge gy Ll cilaay sal) e by JBaS gl 2 Gue(2006)  « Liong,Atiquazzam(2004)
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ALA.\;:\

5.(10-6) JSal cp LS il Dy canly (a csal34 —ohad) Qb b La53e 32 (e Aidlge A0

Gsllad) .l I Cpyyy = 130 g luall dalaag ¢ ) (Dla dall) ¢ lua lual Hazen-Williams adle
gl e I i) 30 M H20 e a6l b bl Ji Y Gus (bl Uil aaa) A<D areias

.Ductile Iron .l

@30@29

i

1001]3

Reservorr

Hanoi Vitnam aliid (55l sl 4<uil u.na‘i\w\ O 1(10) a3y g

\gia Jshall Sanly apaad AEISTg Cpppy Sady O Jalas ady Ltad Bdgiall S (o :(15) by Jsaa

kil il Jads e dalae | S g ol A AdlSE | S i 6y 4SS
Diameter | Diameter| Hazen Williams s shll sl (shall il

(in) (mm) C Factor Unit Cost ($/ft) | Unit Cost ($/m)

12 304.8 130 13.94 45.73

16 406.4 130 21.46 70.41

20 508 130 29.99 98.39

24 609.6 130 39.42 129.33

30 762 130 55.09 180.74

40 1016 130 84.82 278.28
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20 78
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I Darwin Designer (DesignerSamplad.wtg)
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EI& Min cost Design GA Parameters
[8-hq Design Run - 1
% Design Run -2
(- Design Fun - 1 {pFactor = 400K) Era Generation Number: 200

EI Solutions

L Solution 1

Suluﬁnn 2 Cut Flrl:lbat”ht}': 1.7 U

Maximum Era Number: 8

Population Size: 100

----- 5 Solution 3

Splice Probabiliy: 60,0 %

Mutation Probability: 1.5 %

Random Seed: 0.700

Penalty Factor: 100,000,000,0a0
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Jsiaad) Laalsad qalin O o el JaS Wlia) 3 ) WS o 2(16) ady Jsaad

Darwin Designer gl quaas L) asasatl)
il " .. »
Pipe wsY | Diamet Cost 4 Pipe wsa¥) | o=l . Cost 1)
: $) Diameter (in) ($)
er (in)
P-1 40 27828 P-19 20 39352
P-2 40 375678 P-20 40 612216
P-3 40 250452 P-21 20 147570
P-4 40 320022 P-22 12 22860
P-5 40 403506 P-23 40 737442
P-6 40 125226 P-24 30 222310
P-7 40 236538 P-25 30 234962
P-8 40 236538 P-26 20 83623
P-9 40 222624 P-27 12 13716
P-10 24 122864 P-28 12 34290
P-11 30 216888 P-29 20 147570
P-12 24 452655 P-30 20 196760
P-13 20 78704 P-31 16 112640
P-14 12 22860 P-32 12 6858
P-15 12 25146 P-33 12 39319
P-16 12 124816 P-34 16 66880
P-17 20 172165 Jal) L,d5 48 Il £ ganall
P-18 20 78704 $USD 6211581

Talin Jd e Las) ad g&!\ gﬁ‘&‘ dall s JM‘\J‘ aladdiul o Aailil) Jad | guall (pan (17) @EJ Jeaadl

Al Laglsad
- A<l abey Jakaly . A<l abey Jakaly
Node 3t Pressure (m H20) Node dasad Pressure (m H20)
1 100 17 35.63
2 97.14 18 41.76
3 61.67 19 54.83
4 57.06 20 50.41
5 51.34 21 41.06
6 45.34 22 35.89
7 43.94 23 44.15
8 42.28 24 39.73
9 40.97 25 37.12
10 40.01 26 33.02
11 35.39 27 31.47
12 34.23 28 38.37
13 30.02 29 34.03
14 37.03 30 30.62
15 32.42 31 30.56
16 31.54 32 30.59
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30 m HZo 34 m H2o
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= = = =
= = = 55 m HZo = 44 m H2o
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28 m H2 50 m HZo = 1
20.0in o 40.0in = L1 40.0in o 40.0in 400 in ¥
e 20.0in 40.0 in o bt 48 m Hzo
24 m HZo - 44 m HZo . 82 m HZo 57 mHZo 51 mH2o

200in

41 m Hzo

12.0in
N

36 m H2o

A Jaagil) o5 (s1) LAY Jall cuay il JaLial) g U cpn 1(13) o) gl

LAY i) U LA i e s e Al b AL il @il ¢ 1(18) ady Jgaad)

N Savic and Abebe and |Cunha and Liong and geud

| e sk . Kahrama ] Guc R
Pipe «s=V Length m Walters Solomatine Sousa n (2003) Atiquazza (2006) 2

(1997) (1998) (1999) m (2004) (2017)
P-1 409 40 40 40 40 40 40 40
P-2 1,003 40 40 40 40 40 40 40
P-3 849 40 40 40 40 40 40 40
P-4 999 40 40 40 40 40 40 40
P-5 1,230 40 40 40 40 40 40 40
P-6 649 40 40 40 40 40 40 40
P-7 945 40 40 40 40 40 40 40
P-8 955 40 30 40 40 30 40 40
P-9 788 40 30 40 30 30 40 40
P-10 698 30 30 30 30 30 24 24
P-11 840 24 30 24 24 30 24 30
P-12 1,683 24 30 24 24 24 24 24
P-13 788 20 16 20 16 16 12 20
P-14 855 16 24 16 12 12 12 12
P-15 655 12 30 12 12 12 16 12
P-16 721 12 30 12 16 24 12 12
P-17 544 16 30 16 20 30 20 20
P-18 677 20 40 20 24 30 30 20
P-19 606 20 40 20 24 30 20 20
P-20 1.437 40 40 40 40 40 40 40
P-21 1,287 20 20 20 20 20 20 20
P-22 400 12 20 12 12 12 12 12
P-23 1,609 40 30 40 40 30 40 40
P-24 1,496 30 16 30 24 30 30 30
P-25 1,053 30 20 30 24 24 30 30
P-26 1,097 20 12 20 20 12 30 20
P-27 856 12 24 12 12 20 20 12
P-28 1,088 12 20 12 16 24 16 12
P-29 1,133 16 24 16 20 16 16 20
P-30 1,398 16 30 12 16 16 20 20
P-31 1,781 12 30 12 16 12 16 16
P-32 769 12 30 16 12 16 20 12
P-33 1,086 12 30 16 12 20 16 12
P-34 1,444 16 12 24 20 24 24 16

e Ja g A ey
Milliom USD 6,073 7,006 6,056 6,062 6,224 6,334 | 6,211
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Savic,Walter olalall o G ¢ U] ilulie HLad) Gun e Tas jliie 2aludl luhall aas il o Jaadly
Cunha,Sousa slalal) ae J—an ISy ¢yiivie b dancall o) and) 2 elgmil Lagls oK1 (A0l 81 i
Jib daal) Ty s G (Jolad) AU A Jeafl) Jall g 4l Lleags (63) Jall ey @13 (Kahraman

LS Jsanll 8 dasiuall 2 ania g Le 130 AiSas 4RSS

dially Jad \gual) s (pa (alyd gon Alia (g Al byl gl s (19) By Jgaad

Hanoi Vitman A4S ge 2 (s aly JS aie (BaY) Jad cuny 45,00 SBa; m H20 béll o
Savic and | Abebe and |Cunha and Liong and o e
vt . Kahrama | . Guc | sl
Node :&l' | Walters Solomatine Sousa n (2003) Atiquazza (2006)| (2017)
(1997) (1998) (1999) m (2004)
1 100 100 100 100 100 100 100
2 97.14 97.14 97.14 97.14 97.14 9714 | 97.14
3 61.67 61.67 61.67 61.67 61.67 61.67| 61.67
4 56.88 58.60 57.18 57.18 57.54 57.54 | 57.06
5 50.94 54.84 51.61 51.61 5243 5244 | 51.34
6 4468 39.51 45.77 4577 4713 4714 45.34
7 43.21 38.71 44.42 4442 54.92 4593 | 43.94
8 4145 37.93 42.84 4284 44.55 4457 | 42.28
9 40.04 35.72 41.59 41.59 40.27 43.51 | 40.97
10 39.00 34.37 37.91 3791 37.24 42.77 | 40.01
11 3744 32.81 36.35 36.35 35.68 38.15[ 35.39
12 34.01 31.65 32.93 3293 34.52 3472 | 34.23
13 29.80 30.23 28.72 28.72 30.32 30.51 [ 30.02
14 35.13 36.43 30.68 30.68 34.08 30.08 | 37.03
15 33.14 37.24 27.90 37.90 34.08 30.08 | 3242
16 30.23 37.27 27.75 27.75 36.13 3059 31.54
17 30.32 48.14 38.57 38.57 48.64 4405 35.63
18 4397 58.63 50.44 50.44 54.00 5197 41.76
19 55.87 60.64 57.83 57.83 59.07 54.00 | 54.83
20 5044 53.89 51.28 51.28 53.62 4958 | 50.41
21 41.09 44 .54 41.93 4193 4427 4023 41.06
22 35.93 4411 36.76 36.76 39.11 35.07| 35.89
23 4421 39.89 45.75 4575 38.79 4262 | 44.15
24 38.90 30.62 34.85 34.85 36.37 36.53 | 39.73
25 35.55 30.61 28.85 28.85 33.16 3252 37.12
26 31.53 32.23 26.58 26.58 3344 3166 | 33.02
27 30.11 32.71 26.58 26.58 34.38 31.23 | 31.47
28 35.50 33.61 40.43 4043 32.64 3262 | 38.37
29 30.75 31.56 28.93 28.93 30.05 3062 | 34.03
30 29.73 30.55 26.17 26.17 30.10 30.06 [ 30.62
31 30.19 30.50 26.16 26.16 30.35 30.09| 30.56
32 3144 30.28 26.41 26.41 30.09 30.98 [ 30.89
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Computer—Aided in Architectural Design Programs
Dr. Ar. Jaklin Taktak Ar. Ghaithaa Mazen Naeof

(Received: 24 October 2017, Accepted: 6 December 2017)

Abstract:

The computer has become an integral part of our lives and working places. This includes
the discipline of architecture from the initial stage of conceptual design to its final virtual
representation. The use of Computer-Aided Design (CAD) has revolutionized how
architecture is practiced and thus it was necessary to rethink the process of architectural
design and its presumptions and develop a new vision of architecture. Various CAD
programs have been developed as powerful tools in design making process and helped
architects to achieve possible optimal solutions. This research examines the essential role
of Computer-Aided Design, its potential and its contribution to architecture. Then, it
introduces few examples of modern buildings that were designed using the most advanced

CAD software in order to explain their potentials and their ability to save time and efforts.
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Building a Tow—-Phase Hybrid Stepper Motor Drive System for

Accurate Position Control
*Dr. Yasser ALHASSOUN **Dr. Ahmad Kurdi
(Received:8 October 2017, Acceepted:17 January 2017)

Abstract:

Among various types of Motors, the hybrid stepper motor (HSM) is the most commonly
used in precise motion control systems. It can be driven by digital ways with open loop
control; this is the basic advantage of HSM over other type of motor. The simple control

has demonstrated a poor dynamic performance. Since the stepper

motor is used generally in high accuracy applications that require a high level of dynamic
performance, the open loop control system might be low in both efficiency and accuracy.

Thus, closed loop control system is the perfect replacement in the case at hand.

We have provided, in this research, an adequate analytical study to the motor's main
characteristic; we have reached to the characteristics relating to position, torque, speed,
and current by building a two phase HSM motor model in (MATLAB/SIMULINK)
environment. We have controlled the current in two ways: proportional integrated controller

(P! controller) and Hysteresis controller.

A comparison has been achieved between motor's response to speed, torque, and position
in both of the control system has been under taken. The results we acquired have
demonstrated that current control by Pl controller has a high level of dynamic with less

overshoot. Moreover, it is faster in stability.

Keywords: Hybrid Stepper Motor, Position Control, Pl & Hysteresis controller.

*Dept. of Electrical Drive — Faculty of Electrical and Electronics Engineering — University of Aleppo.

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

Distributed systems building techniques aims to interact the application components which
are placed on different machines and connected through a network. The increasing reliance
on these systems in day—-to—day activities requires that their techniques to provide available
and reliable services. Neither RMI nor CORBA can achieve this requirement; because they
cannot support one—to—many interaction.

Jgroup provides dependable services through its integration of object group paradigm with
the distributed object model of Java RMI, so it offers a Group Communication System
depends on RMI in all its interactions; whether internal for coordination between object group
replicas, or external for communicating clients with object group.

This paper implements a distributed file system benefits of all provided facilities of Jgroup
in performing the main operations (Iist all files, download a file, upload a file, and modify
a file).

This research evaluates performance of the system through measurement of delay required
to upload files of different sizes from clients; with increasing the number of servers.

In addition to evaluation of performance through measurement of delay required to download
a file with increasing the number of clients' requests.

Results show that the delay for uploading a file increases with increasing number of servers
in object group, and the delay for downloading a file doesn't affected by increasing the

number of clients' requests.

KEYWORDS: Distributed System; Object Group; Group Communication System; Jgroup;

Remote Method Invocation; Distributed File System.
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Speed and Position Control of a Linear Piezoelectric Electric Motor Using
Intelligence Controllers Fuzzy PID
* Dr. Ahmad Kurdi

(Recived:18 January 2018, Accepted:14 March2018)
Abstract:

Linear piezoelectric motor (LPZM) is a kind of motor which offers high precision and fast
response. It is widely used in industrial and medical applications, surgical instruments and
robots, etc.

In this article, we present an analytical study and modeling of a linear piezoelectric motor
with system drive using Fuzzy PID controller.

Firstly, a dynamic model of the linear piezoelectric motor was developed based on the
motion equations of the sliding part of the motor.

Secondly, the drive system was designed based on the traditional PID controller.

It's parameters were calibrated to obtain the best possible response for speed and position
signals, However, the purpose of using the motor in high precision applications requires a
more precise control and faster response than traditional controllers. An intelligent controller
based on Fuzzy PID was selected because the nonlinearity relationship between the current
and position displacement.

During the design process of the Fuzzy PID controller, we determined the degree of input
belonging to the fuzzy input groups and determining the output gain according to the control
law applied to the system. On the other hand, the controller has been built sur
Matlab/Simulink environment. This developed driving system controls both speed and
position for the motor.

The results have been shown that the Fuzzy PID controller is faster response from the
classical controller by 1.2 milliseconds, which confirm the importance of Fuzzy PID in terms

of speed and performance to stability.

Keywords: Piezoelectric Electric Motor, Fuzzy PID Controller, Dynamic Modeling.

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

Informatics has played an increasingly important role in engineering, business and many
other areas. Computers are nowadays widely used in a vast number of application areas
and many will want to study informatics in some form. Due to the growing popularity of
informatics disciplines, it became very attractive for students from a variety section of the

population in the way to prepare them to be engineers, Professional and scientific.

In this paper, we will provide an overview of the different kinds of undergraduate degree
programs in computing, which are accredited by the international bodies. Also we will give
a comparison and differences between these programs in order to obtain a comprehensive
study enables public and private Syrian universities and all educational programs of the
correct and appropriate choice of Informatics Curricula for all colleges. In Addition, it gives
parents and students the possibility to choose colleges that agree their direction and

scientific orientation.

*Dept. of Computer Techniques, Applied Faculty, University of Hama.
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Reconstruction Strategies after wars and disasters in Syria

Study case — Hama city

*Sabah Al-Halabia Dr.Ahmad Saeed Qassab

(Received: S5December 2017, Accepted: 10 May 2018)

Abstract:

The study discusses the post war and disaster reconstruction strategies in Syria.
The study presents theoretical concepts of the reconstruction after disaster and deals with

some international case studies and experiences in the field.

Many world case studies reviewed in this study about reconstruction strategies after war and
disaster, then discussing these experiences if they can be implemented in local case in Syria,
in Hama city by analyzing the local case and prepare a proper strategy for case study

reconstruction after war and improve the reality in the ground.

Key words: Reconstruction — international case studies — Strategies.

*Design department — Architecture faculity — Teshreen University.
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Numerical study of crack propagation mechanism in

steel gas pipe walls under periodical loads
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Abstract:

Tubes used in oil and gas fields are manufactured according the international standard
specifications which the international code American Petroleum Instifute API-5L is one of
these standards. In this paper, it will be focused on the steel Grade X65. This steel has
good strength, low price and excellent ability to welding. These properties make this kind
of steel precedes the other kinds of steel, in addition to its common usage in industrial
institutions in Syria. Existing of cracks on the internal and external surfaces of the tubes is
one of the most important defects which contributes in reducing the life and validity of these
tubes. Also, these cracks may cause catastrophic problems.

In this paper, an experimental verification about the material properties of the considered
tubes has been done, and then these properties have been matched with the standard
specifications of this steel. These two procedures have been achieved through chemical
composition test, microstructure test, tension test, impact test and toughness test.

After that, the stress distribution in pipes walls has been studied. These tubes have different
diameters and different wall thicknesses and subjected to different values of inner pressure.
This study has been done analytically and numerically by finite element method using the
multipurpose software package ANSYS 13.

In addition, the probability of failure happening — in the case of crack existing by the reason
of the common influence of cracks and applied pressure — has been studied. Then the ratio
of crack propagation has been calculated under cyclic internal pressure and the safe life of
tube may be determined by calculating the stress intensity factor A; which causes the crack
tip to be opened. After that, values of A; will be compared with the toughness fracture
factor K¢ (critical stress intensity factor). This comparison will be done for the verification
of warranty and safety of the tubes and avoiding the sudden fracture of the tubes which

may cause environmental or human disasters.

Key words: numerical study — cracks — tubes — cyclic loading.

*Faculty of Civil Engineering, University of Hama
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A: Static Structural

Maximum Principal Stress
Type: Maximum Principal Stress
Unit: MPa

31.348 Max
30,848
30.348
29.848
29.348
28.848
28.348
27.848
27.347
26.847 Min

on[MPa] el dea)

} [or.o16 4 (27217 MMo6.853 %

sk Caaill Algal!
i
[Fi5744m 11592 076150 031994 4 O'r [M Pa]

|
i e i S 7 o, [MPa] s saal deay)

o o, 0 N o ) - von-Mises (ASall slgay)

) 51534003 ‘ \ 7.9492-003 3 Caal ..
@..mse-m S f [.0654e-003 3 [7o854e003. 4 o rasseaoz 9| UMM Lﬁ)“‘s J C\:")“y‘
7.91356-003

25400003y [e10862-003

AR Alall Lase #U3YNg clalgay) &35 1(8) al) Jid)

& @bl caall ZLW I ClalgaY) a8 (A dpaaaly Lblasl) gkl G dsitally ) Gl [5] dsaad) mas
) A 8 Giiad) laall 38y Gl las

A Aall Qi) s b (elad chuaill L5l clalgay) :(5) o Jgaad)

o,[MPa]  o,[MPa]  op[MPa]  r[mm] dal)
0 -8.83 112.14 152.4 R
0 -8.83 114.7 152.4 gl

coag s cduililly Jo¥) Gallall Cisal) las ASles Joha e cilileaY) gl Sl Jiall e 9 JSal) e
S I A el Bnaally Bllail) iyl sl Jlas Jsh e chalea) g 8 DaS bl J<al
Gl el paadll lga) Chal e JiT Lasy 05 A slgaYl ol bl mag LS sl Al

olad) 8 o ) sl a3y apad AN el vie s o < (o /2)

126



Journal of Hama University — vol.1-No.2 -2018

2018— A6 ssl) — S alaall — las daals ddaa

Gua cdglilly V) oallall Cpal) las dSlew Jsb e (bl Chaill 2 Lyl bl Jisaill e 10 JSA g
o S5l (gl ol LY b 8 Aussal) Banyhlly LT Byl (e sen IS ) Culis U8

Al AR S I A plge Gl las

Stresses [MPa]

) o1

e

oeq |

Gh |
| Numerical results

Ga |
]

Or

Sh
Analytical results

oy

02 03 04 05 -Gub--0& ~g” 09 1
& “ro-n)

--a--
—m--k

(st )

stresses [MPa)
& 3

=}

(&}

|
‘ Numerical results
|

|
® oy
* Ta Analytical results
A Of

x/(ro-ii)
1 | | 1 | | | | | |

.5 E

-,
1 2 3 4 2__5-—n-'é 9 10
---

- ="
-_‘-—""

(Y )

Bty ) Colall Gupc¥) s Slaus Jsh o SlagaY) g5 (9) o) gl

0.045

o
[}
&

Q o]
S o L o
] N Q W
N 4] (%] &

radial displacement [mm]

S
]
3
«

o
[}
Y

0.005

numerical results

analytical results

0.4

0.5
xA(rg-ri)

(dusli) lla)

0.009
0.008
=0.007

f=}
[ 5]
9]

---------------------

numercal results

------- analytical results

IIIIIIIIIIIIIIIJ

1 ] 1 ] 1 | I

4 5 6
x/(ro-ri)

(Y Aal)

Loty A oatlall Cipai®) Jlan ASlaw Jsba Ao (ghad Caalll LY :(10) ad) JSad)

Stress intensity factor algay) sad Jule

-5

jraly coap A mladl e Gsaall g el gan Sl Jalal) laaall gkt clle Qas
A b ) gajam sl AG lgaY) a8 ele dijea e AV s (V] yeal) A jea Jllg 3580 sad Jaea
alaziuls Laae s weight function method ¢jslh Jele iyl alasinly Glias algay! s0d Jele Cilus 2o L 34
Ciida 5l L gDl algial) Seall Clos o (e cidal) clsanll CanliY) Ailie o B Lgiiall ualial) daska
ccsn) 1 s e (3R agas (50 U Algenl) o2a

127




Journal of Hama University — vol.1-No.2 -2018 2018, U asadt — JoY) alaall — las dzala ddaa

038l dale Ak aladials sgal) Bad Jalo Glua @
Bldas dapla a3 Ally (Osl) dale Bk aladinl 38 o Lgla b a3 3l 538 dale dadl il (Ko
DA e dgal) sad dale JJany .38 6 Lo gaal Lavie PN uw o Chalga) gig dipa PlA e cllyy

Alabaalls sl Jale 42k

4 2 @/x { X
K = [ o(x)x ==L x mo—(mo—l)(—) (12-5)
!; va? —x? a
Gl @ camad) 3 (38 2ns K Al o) L BA (ghiae a3 Apalalill CilgaY) g558 e of(X) J5
Gl OIS 13 Lad Sy ¢ sl elegl) ASLaud Lailly 381 sk A o diad adiad s my (32 Jsha

1 1 1 1
0.1 0.2 03 04 05 06 0.7 08 09 10
a/(ro-ri)

1 1 1 L 1

Al Jghal Ll my i + ol Gada BAN Jiad 1(11) o8y Jeal

Aghial) pualinl) ddyjhy dlgay) 8d Jale Glus @

Lgiiall yealiall 4yl (35050 dihise 3lel die (3l Ly die Agial) AG algal) 50 dale Cls 558l 238 J5lims
Gl gad Jane i A K)dad ddyee 2y Cus . (Mechanical APDL solver e ‘um;\) Ansys 13 alaiul
Leanks (Say I N [cycles] daaatll cye sne Clun 53 s3a Jolin QIS 5y il dyyeall cNVgaall il cans
alial) (e gl 138 5 8-node planel83 aiall jlod) & sy .ol Alage ) dhay of J8 ) e
Jon Bylalinall alua¥) dlls uhal jealial) 03 223505 G oalyll Julaill Jé interaction integral ik axii
Osulsy Jaley E=210x107MPa digyall Jele ua linear isotropic culiyl sale Lol sl A WS ¢ sna
Al aid g aass (@ s AN e Bagagall Shal) @i b il G 38 Jia S, 20,3

LS L Aseally sl (glalall (KA1 e sl G ¢ g el Qo anll S wvia z35a0 12 KA el
A ol 34l Gaal Jaj s c@ilphandll Jalal mhandl o 380 a5a5 13 IS8 mns

128



Journal of Hama University — vol.1-No.2 -2018 2018, U asadt — JoY) alaall — las dzala ddaa

internal
pressure

all |
VY YYYYYRY

crack tip 9000 )
e —— 1y =0.0 ty=0.0
I mhadl Ao 34 a5y (13) a8 J<il) oDl ) (AU pwtia 7 agad (12) a8, J<id)
S Cagsal)

03 sl 530 i (380 A die g Sesnem (s 520l (385 el KA sleaY) o 14 (<8 sy
Ll 5L 3 1 S elgw (a/t) = 0.3405k (34 35550 P =18.83MPa

g%)lij gJi\.: AR Al ddhia ‘"’A isnsa—(y g8 B2 8 ‘_353 z}l&d\ Agay) L] (14) @EJ Jgad)

Results il -6

Goe Aad i die (Y gaall) A dlga) 5o dale dad 5t s ) cillabaddl 19517515 JK8Y) ek
b3 e USE a5 aleaY) 5ad dale dad o Dela VA mues g sl las e (X gaall) @
Gl ll dale Aol g dpgiiall pualiall 42k G s IS @l )l jeday WS 341 Sac dad A ae
(emls G Allay s 35 Alls) oalal)

o Ll (Sar S (Y saall) dsenil) Gie 230 miag Al @lladaddll 205 185 16 JIKaY) ek ol
s of llabiall jeli Gus (X eaall) 3all dibinae Jlshl vie il Alage ) Joms of J dlls IS 8 sl
ey A2 RN Bshad o Dl LS (Sl (uSally a1 38l ol (e ST 05 Algaal) Gakss e
gyesall Agand) Gkt Clye dae Cus e ple S dygluie

iSlaws (10 %80 GaalicY) diad @ (38 (3ac vie L) lahadal) olg) &5 5)sShal) Find) illaladal aran S :Adiade
OS5 GAN Gaal) 138 Jia vie 4l (gl e Y gl 058 el (g ST 38 Gae Y cpupaall gl las
Slad deral) G 755 38 g

P =45MPa 5 P, =0.0MPa (el o maoly Jicial) Jaia 1 IHALY @

DLSY) Al ded e G JiT Al sl B oaleaY) sad dele aB paea o 15 (KA s
Sl alaat o el Jemns o o) o s 13as [9] steel X65 sl o Kic =142 MPaym
leakage coms duans Cages i s oa)lall il ) 3l deas o) s gadaal) Jaaall 5 con alae
s Jala Basagal) salall

129



Journal of Hama University — vol.1-No.2 -2018

2018— A6 ssl) — S alaall — las daals ddaa

10" -
3 —“—te——rkexternal crack
N -+—a——a internal crack
& 4o
& =
k= —
oy B
o
210
s I I N NP A AP P O |
0 01 02 03 04 05 06 07 08 09 1
crack length/wall thickness

30 —
| = — — —finite element method
} internal crack
25 b= seeereeneeen weight function method
b ————— finite element method /
external cracl’
20k =====-- weight funtion method } y/
T L 7
crE Rj,=50.8mm /{,‘ e
S B Rou=58.7mm L
b

0 01 0.2 0.3 04 05 06 0.7 0.8 09
crack length/wall thickness

@& Jsh Jilia Jraadl) Ca 230 (16) a8, i)
A Al

K dgay) 53d Jale Bad i 1(15) o Jead
A Al

P =18.85MPa 5 P, =0.0MPa (il (s eyl dorciil) Jaa 3(2) s @
5B e lldy (@/)=0.8 laiall 3al) o 5l tie Aldine a5 L) Jgema y5haa 17 JSal maas
5l die oK1y Galaall Jaall il ot foalie LS g deass o i) o i 13y Kic dad (e K o

Agans pe il b 34l (e

10°
e & xternal crack
10° —t—ir—ae— internal crack
o
@
Qo
& 10°
ks)
[l
o 3
g 10
=1
=
102
101 1 | 1 | 1 | 1 | 1 I 1 I 1 | 1 | 1 | 1 |
0 0.1 02 03 04 05 06 07 08 09 1
crack length/wall thickness

Ky [MPam]

130 e ————- finite element method

120 = ceeccsrsisens weight function method internal crack

110 = finite element method

crack/|
100 e = = = = = = weight function method ) external Vs

80 Rip=76.2mm
70 Rou=88.9mm
60 Pin=18.8MPa

0 0.1 02 03 04 05 06 07 08 09 1

crack length/wall thickness

G4l Jgh Jilia Juaatll e 230 (18) &8, Ja
Al Allal

K slgaY) 51 Jals Aad s (17) o8y Jeal
Al Allal

R =8.83MPa s B =0.0MPa (il o sty dsriall Laiua :(3)adlal) @

Cas iy (/t)=0.8 Jlaall il Jsh Jpay U i ain st LS Jpaan of 19 JKED maasy
A3 il dlgen Bubt denioaal) dad (e 5 paie (33 Jsha die 4 Bl LS (Kie dad uis K i)
coxtl) Ll et el Gugan ) Las (g5 olld (Y (5y50 U<

10°

=t external crack

“4—d—a— internal crack

number of cycles
-
=)
A

0.2 03 04 05 06 07 0.8 09
crack length/wall thickness

Ky [MPam]

180 [ — — — —finite element method
- . internal crack
160 f=-vmereeeener weight function method I
B finite element method
140 [ ea=a- weight function method )external orack Kie
120 =
100 = Rou~164.2mm
80 =
60 p=—
40 =
20 =
oL L. |
0 0.1 02 03 04 05 08 07 08 09 1
crack length/wall thickness

Gl Jsh Jila Jraatl cipa 338 1(20) Ay JSAl)
ASIEY Alaly

130

K 3gaY) Bad Jale dad a3 :(19) A8 Jeil)
A Al




Journal of Hama University — vol.1-No.2 -2018 2018, U asadt — JoY) alaall — las dzala ddaa

Conclusion clatinuy) =7

Bpaionally Bagasall gl EDBN VD) Audys DA e leashe €a ) Slaagilly Lol palds ) &3t aal

it W) Ja laas saa) B

5ysShally Auglladll Galsall aad Al Al Galsdl) G ) 5ol Zaliad) chLEaY) eha) de Jasgl ¥
API-5L 2l daalgdl Gaca

LS edoaaal) cibiloally dubiaal) clilual) o aall galail) Jaagl cullY) las Gaca salgiall cilalgal) ciluas 3%
LlSe) 5aY) 138 (peg s (EDEN GV 8 ggadll alga) e pealy USE B S aleal) o Jaal
i e Jgean o sl g0 Ghall e S aaad (Dlaadl (& 33 a5ag O52) (990 IS Aganl) Gudas

G elo aill B Aline 5al gl dlgal) sad ale ad o ale (S8 daagl Qg las aa (38 2gag Al 8 HF
(e Bl AR A ssag Al ol )l Laag) LS edlls JSU Bpanad) Ay o 2Ll A
G5 o ) ple < ol 5aY) 13e L s 3 agns Alla e il BT sl a8l Al KT a3 ol
(2 33 s Al Gade g e s 38 2y Alls 8 il ST Ly sansal) Alsanll Gulai e axe
gl (padll §yshad i ale JS& (Sl

Ghany O a1 o img 1385 i) 2el KIC i e i1 52053l KT i o Ty yaday ASY) e 8 =
Juany Cige dr cpdl a)lal) mhad) ) 380 ey o) s (adaall Taiall il st alia LSl U]
g Jala Basagall salall g

((a/t)=0.8 sl 3all Joh g5 vie Aldine agrd HLSY) Jsemn Byghs of Laadly AgBY Ao 4 =
Kic ded (e Ki ad il s @lldg

s (a/t)=0.8 szl 331 Jsha Jgemg I in oain gl LS Jgumn of Laadly A2EY Bl o
gen Gl diniuall 4ud 0o 05 pdie 38 Job i 4l Laadl LS Ko dad oo K liS)
il s Gy Al Algaall 50 s HLAN) Gian ) L (gagan @D (Y (950 S8 1) Laral)
Ll

131



Journal of Hama University — vol.1-No.2 -2018 2018, U asadt — JoY) alaall — las dzala ddaa

References:

1- Govindjee, S., (2013), “Engineering mechanics of deformable solids”, Oxford
University Press.

2- Anderson, T. L., (1991), "Fracture Mechanics Fundamentals and Applications"”, CRC
Press, Inc, USA.

3- Broek, D. S., (1989), "The Practical Use of Fracture Mechanics", Kluwer academic
publishers Netherlands.

4- API specification 5L, (2000), American Petroleum Institute, forty-second edition.

5- ASTM Standard, (1978), " Standard methods for notched bar impact testing of metallic
materials"”, E-23.

6- R. C. Hibbeler, (2011), "Mechanics of materials™, eighth edition, Prentice Hall.

7- ANSYS version 13, (2014).

8- Moftakhar, A. A., and Glinka, G., (1992), " Calculation of stress intensity factors by
efficient integration of weight functions”, Eng. Fract. Mech., Vol. 43, No.5, pp 749-756.

9- Capelle, J., Et. Al., (2010), "Hydrogen effect on fatigue and fracture of pipe steels,
France.

10-  Irmund, M. C., (2011), Ansys® Verification Manual, Stress Analysis Systems, Inc.
Krieger.

11-  Stacey, A., and Webster, G. A., (1988), "Stress Intensity factors caused by residual stress
fields in autofrettaged tubing', ASTM, Philadelphia, pp. 37-53.

12-  Shiuh-Chuan and Hao-Hi Chang., (2015), “Stress intensity factor of a semi-elliptical

crack in a hollow cylinder”, Transaction of the Canadian Society for Engineering, Vol.
39, No. 3.

132



Journal of Hama University — vol.1-No.2 -2018 2018— Gl sl — Jo¥) aaal) — slea daala ddase
48 al) Adaiacal) daia¥) @il yl) o ASial) danal) adaliall dyaluad) L
2ayaal) Liiseal) gdaliall aa A4jliall
dagi Jaldl) 2o * S axal) ae ¥

(2018 LWl 29 Jsadl ‘2018‘";&\ G5l 31 &\A.fg\)
tuadlall

23] L € (IS 3 cilaal) Jleel 8 )Wl e KA LV alalaall aladind 5,aY) A35V) 3
L) phalad) e U e A5 diaedl) alalial) Gaan Gus O3l ) Aagliall Adle asi (g plalidl)
) ALY S s il Losall (S 030l Gauias e Gl gy ) dasi lebaas alijs Ayl
[1]. Lt JS Loy ) agaally JISEY) 35 Lgasioat A1)

Hla om A3lie shal DA e S o A8 Luseal) alaliall Lol Wil ge dadd i) 138 a3k
$* s as (RHFB) Rectangular Hollow Flange Beam aasaY) goie VU e (S Jaee adabe 5
Uges Guli o @ askaall ajall Gl Pla e @lldg ¢ Gisll Gui agly (1) Gn < Jijae JHars plaie
. ANSYS Ll dadaill gealiyy aladinly cpjilall IS e sac Laia sasly

el Aadail) = agud) — aslaall ajedl — Aaial) £ sl sl lall :dalidal) cilalsl)

s Zrals el Auadigl IS ABLEY) Autigh and athy*
(fiale) Lle cluyy Clla®*

133



Journal of Hama University — vol.1-No.2 -2018 2018, U asadt — JoY) alaall — las dzala ddaa

Economic Study of Cold—Formed Steel Sections With Rectangular Hollow

Flanges In Comparison With Hot- Rolled Steel Sections
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Abstract:

Recently, the use of cold—formed steel sections in the work of steel structures has been
widespread because these sections have high strength to weight ratio. Cold- formed steel
sections are characterized by Hot-rolled steel sections with an increase in strength to their
weight. Therefore, the total weight of the structures can be reduced, and thus reduces
cost. Cold-formed steel sections can also be easily manufactured according to the shapes
and sizes structural requirement. [1]

This search aim to know the economic advantages of cold—formed steel section by
conducting comparison between cold—formed rectangular hollow flang beam steel section
(RHFB) with the commonly used hot rolled beam steel section. Both sections are having
same weight of steel.

ANSYS 16.1, has been used to calculate section moment capacity for both beams and

comparison has been made.

Key words: hollow flang Steel beam — section moment capacity — deflection — numerical modeling.

*Dept of Structural, Faculty of Civil Engineering, University of Aleppo
** Postgraduate student (M.Sc.)
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experimental comparison between the corrosion effect on the mechanical
properties of hot galvanized zinc-coated non—galvanized

cold-formed sheet metal
* Abdulhakim Shikho ** Abdulkader Toma
(Received 31 January 2018, Accepted 29 May 2018)

Abstract:

Recently, the studies and researches carried out to protect the steel structures against
corrosion have increased from corossion to ensure the continuity of the high durability
of these installations over the long run and to reduce the economic cost resulting from
the maintenance and continuous repairs of the steel structures.

The results of most of these researches and studies indicate that Hot—-Dip Galvanizing
These steel sections are the optimum solution that reduces the cost of maintenance and
repairs in the steel structures and thus the continuity of the high durability of the steel
structures.

The objective of this research is to provide an overview of the economic advantages of
hot zinc galvanization for cold—formed steel sections by comparing three types of cold
sheeting: non-shielded sheets with protective materials and hand-painted sheets with
paint and hot zinc immersed sheets by conducting experiments Laboratory testing of
plate tensile, therefore,knowledge of the mechanical properties of the three samples,
The results showed that zinc—hot galvanized samples were almost unaffected by water
immersion, while samples coated with paint and non-shielded samples decreased the

values of yield stress and Refraction stress by different rates.

Key words: Galvanizing — Protect steel from corrosion — Tensile test — corrosion

*Dept of Structural, Faculty of Civil Engineering, University of Aleppo
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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:

Ao 31 polall Bdiad daala Alaa (gl Jod (B s o) £ 55 L (1999) 2eai (5 Sy (aa Ll ye i gal)
.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.

Subscription to the Journal:

Individuals, and public and private institutions can subscribe to the journal

Journal Address:

- The required copies of the scientific material can be delivered directly to the Editorial
Department of the journal at the following address: Syria - Hama - Alamein Street -
The Faculty of Veterinary Medicine - Editorial Department of the Journal.

Email: hama.journal@gmail.com

magazine @hama-univ.edu.sy

website: : www.hama-univ.edu.sy/newssites/magazine/

Tel: 00963 33 2245135
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mailto:magazine@hama-univ.edu.sy
mailto:magazine@hama-univ.edu.sy
http://www.hama-univ.edu.sy/newssites/magazine/




contents

Page
Title Researcher Name
number
Studying the effect of changing the parameters of
Messy Genetic Algorithm on the Optimum Solutions Dr. Amjad Shaker 2
in the design of Drinking Water Eng. lbrahim Abd aljlel
Dr. Ar. Jaklin Taktak
Computer-Aided in Architectural Design Programs 24
Ar. Ghaithaa Mazen Naeof
Building a Tow—Phase Hybrid Stepper Motor Drive | Dr- Yasser ALHASSOUN 41
System for Accurate Position Control Dr. Ahmad Kurdi
Eng. Ali Esmaeel
Implementation of Distributed File System on Object Dr. Radwan Dandah 57
Group Platform "Jgroup" Dr. Kasem Kabalan
Speed and Position Control of a Linear Piezoelectric
Electric Motor Using Intelligence Controllers Fuzzy Dr. Ahmad Kurdi 67
PID
Comparative Study of Informatics Disciplines in the
Dr. Ramez ALKHATIB 84
Syrian Universities
Reconstruction Strategies after wars and disasters in Eng. Sabah Al-Halabia 100
Syria Study case — Hama city Dr.Ahmad Saeed Qassab
Numerical study of crack propagation mechanism in
Dr. Wissam Al-Hozwany 120
steel gas pipe walls under periodical loads
Economic Study of Cold—Formed Steel Sections With
Abdulhakim Shikho
Rectangular Hollow Flanges In Comparison With 134
Abdulkader Toma
Hot- Rolled Steel Sections
experimental comparison between the corrosion Abdulhakim Shikho
149

effect on the mechanical properties of hot galvanized

zinc-coated non—galvanized cold-formed sheet metal

Abdulkader Toma




Volum :1
Number :2

Journal Of Hama University




