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Studying the effect ofaqueous extract of Thymus vulgaris on
Escherichia. coli & Staphylococcus. aureus in vitro
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Abstract

This study was introduced to study the effect of aqueous extract of
Thymus vulgarison Staph. aureusand E. coli. The samples of
bacteria were collected from the general hospital of Yeffér
result of antibiotic susceptibility tedior E. coli showed that
Ceftriaxone (CRO 30 pg) was the strongest antibiotic with zone of
inhibition of 27mm, whereas the bacteria was resistant to the
antibiotic Ampicillin (AM). For Staph. aureusthe antibiotic
Trimethoprim/Sulfamethoxazole (SXT 25ug) was the ragest

with zone of inhibition of 26mm, while the bacteria was resistant
to the antibiotic Ampicillin(AM). The aqueous solution Tiiymus
vulgaris with concentration of 300mg/ml showed a zone of
inhibition of 14mm and 25.5mm agairtst coli and Staph. aures
respectively, whereas the concentration 210mg/ml showed a zone
of inhibition of 14mm and 20.5mm respectively which means there
is a positive relationship between the concentration of aqueous
solution of thymus and the diameter of inhibition zone, as the
concentration increases, the diameter increases. It is recommended
to study the effect ofhymuson other kinds of microbes (bacteria
and fungi). As well as, to study to effect of other medicinal plants
againstE. coliandStaph. Aureus
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ltem | Activity Duration | Duration/ Budgeted Cost/Week | ES | EF [ LS |LF | FL Activity
fweek day Cost Case
1 A 5 30 35326.470 1177.549 o 5 o 5 0 CRITICA
2 B 4 24 25430 1060 5 9 8 12 3 MNOM
3 C 7 42 922325.35 21560.127 5 12 5 210 CRITICA
4 D 3 18 15725.249 873.625 5 8 =] 12 4 MNOM
5 E 3 18 16438.475 913.24% 12 15 12 15| 0 CRITICA
6 F =] 54 1412702.7 26161.162 15 24 15 24 o CRITICA
7 G 5 30 68652 2288 15 20 19 24 | 4 NON
8 H 2 12 25754.550 2145.583 24 26 24 26 0 CRITICA
=] ! 1 ] 45842.47% 7640.413 26 27 27 28 1 NON
10 J 2 12 19304.477 1608.706 26 28 26 28 0 CRITICA
11 K 1 "] 15326.386 2554.398 26 27 27 28 1 NON
12 L 2 12 12328.453 1027.371 27 29 28 30 1 MON
13 M 2 12 13347.614 1112.301 28 30 28 30 o CRITICA
14 M 1 "] 17325.487 2887.581 28 29 29 30 1 MON
15 Q 2 12 14513 1209.417 27 29 28 30 1 MNOM
16 P 2 12 15845.847 1320.487 30 32 30 32010 CRITICA
17 Q 1 6 12947.374 2157.856 32 33 34 35 2 NOM
18 R 2 12 13722.535 1143.545 32 34 33 35 1 NON
15 S 3 18 14608.627 811.550 32 35 32 s 0 CRITICA
20 T 1 "] 70350 11725 35 36 35 (0 CRITICA
21 u 3 13 14254.743 791.53 36 39 36 /[0 CRITICA
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0O(p3zDiu t+ sDA . ! 88,1948, ¥ FDhv dz YyAaAOIGY . i
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Planned Value (PV) or Budgeted Cost of Work Scheduled (BCWS)

|
1 A TEEAT0 TS 15 20 0655 T 2 1065 2
2 B 243 0 A0 6% | 69
3 c 2305 38 1761 130761 61 130761 131761 131761 | {34761
‘ D 157525 SU1TS TS Su1TS
5 E 643476
5 F uim 72
7 G 6835000
B H 257349
g | 1581248
0 J 1930448
1 K 153639
2 L 2345
3 1 1334761
0 N %55
15 0 510
1 P 158458
m Q 274
18 R op);
19 s 15085
1 T 70300
# u 1T

Insert new rows above this one
Total Budgeted Cost| 2802112.277] 7065.294] 7065204 ] 7065 204] 7065.294] 7065, 294 ] 143360 5] 143360 5] 143360.5] 138118.8[131760.8] 131760 8| 131760.764]
Cumulative Plannsd Valus (PV)] 7065.294] 14130.59] 21195.66] 26261.16] 35326.47[ 178687 322047 .5] 465405 |603526.8]735287 5] 5670463 998809.068]

Actual Cost and Earned Value
Cumulative Actual Cost (AC) 15345 32576 52891 78372 10681 259813 424866 599431 768931 927916 10BBTHT | 1284667
Cumulative Eamed Value (FV) 3532 647 8831 618 1483712 19076.29 20842 62 117468 5 2158979 3817109 522602 9 6609518 753184 3 891533087

Project Performance Metrics
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Cost Schedule Index (CSI=CPI*SP) | 042 [ 047 | 020 | 016 [ 042 | 030 | 034 | 082 | 058 | 064 | 060 | 083
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Abstract:

This research deals with a practical study to improve the
productivity of the planar solar collector by modifying the design
to study some of the physical properties of a solar collector with
two glass covers, as a solar collector with two glass covers was
designed to reduce the process of loss in solar radiation and to
preserve the largest amount of solar radiation inside the collector
and then connect the collector with thermally insulated tank by
insulated tubes and the circuit was called "the systerd" art h e
system was installed on a solid bas
at the horizontal level towards the south.( College of engineering
Technologyi Janzowlibya) The temperature entry and exit of the
system from the clock (9: 00AM __ 14:00 PM) &mveral days

and for a period of three months, and the study period began from
(4/2019-6/2019 ) when we calculated the total thermal energy of
the system through the equations for solar energy and then the
results are discussed according to the climatic weather
conditions for the months previously specified, with the graphic
representation in the excel program, and the inclusion of the values
in the tables shown in numbers for each month, and then a
conclusion is drawn from the graphical relatiomsl at is clear
through its predecessor proved that the system gave acceptable
results for a solar collector with two glass covers compared to
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previous studies for a solar collector with one glass cover, where
we took solar radiation data for the abewentoned period from

the "Research Center for Renewable Energies and Desalifiation
Tajouralibya ", as well as compared The results obtained from the
system with previous studies, where it gave the largest thermal
energy from a system with one glass covad the explanation of
this due to a difference in design, as the rate of flow in the system
is faster when the temperature is higher, which harms the rise of
water to a higher because of its lower density and thus speed. The
process of natural flow of watand the heating process take place
in the system
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}&Gd¥1HBit Error RateBERy & . ., A "~ 5«11 & ~ " DZ t zn
. 5.DZ
¢ ¥ .| KMATUAE . 2l RNEZALUAY hdZ v 7 G: . 2& Sk U.
ZF_54 1 DZ y1. !(Blockdu Y EH 4¢84z ¢TidBRT 4 ! &
REPayal NAH 1a” 0&y1gayG. !'al NFG. " ! &
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Abstract

In this research, a modern method has been used to hide text in an
image, by converting any type of color image into a gray image,
and then dividing it intaseveral blocks. The Genetic Algorithm
(GA) Least Bit Significant (LSB) to encode within this image in a
way that does not notice any change or distortion of the image bit
for the purpose of secure access to the text and in strict
confidentiality.

The Stadard Deviation (STD) for each segment is calculated
before and after text hiding and compared. The Peak Signal to
Noise Ratio (PSNR) standards are used to determine the optimum
value for the Mean Square Error (MSE) and STD Ensure that there
is no error inthe recovered cells of the encrypted text, and that the
Bit Error Rate (BER) is equal to zero

In this research, MATLAB © software was adopted so that the
image was divided into 64 blocks in order to increase the
probability of obtaining the best results ensure that the text
arrived and retrieved without error

5B t Y Na Ep G VG s Fi el 84 PP« +
(STD ¥id 1au 3 WaRIT #R " LR

g @ DZ gt~ Il 4

@GdzZiDZ: 1 & eG31T ~"Z &Gdzi D&dz! & yi Gk
y@Ela Hid 148 ERAAT BHG DI * iGEt DANnG!&ed hib i A&
.yG. 1 & &a°Nj 05 d8i G,

U GaN @288 1d¥1MZ1a13 kT N&tDZ i1y kydz Ux It yoi
& @Rl BAE@a t2] ARk AN TROK EinGlae ja
© TyUtFd20z 146 GRRZANDYIRKG ALY KPSLRA, 1&°%Kx* I
18 Ugi1-.14& Ueétl1.1 & E_dz UtDOouwo] : !
i o-_ 35! &a
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ba-_ 1 GMinglnformalich & Gdzi DZ: ! & RGs Pa ¢ D2
tg 180 > Y-o&tdl JalNj-z a (Steganography & GdzZ Dz : ! & RGs P
EPai +° _zdz EFGli RGsPIAK x!ia UtIF
& GLiGYlul ddind OSGAE $L Z. 1INA BEGsMO&a + GIID
Gnj- ,5a +Dj ‘!'& EFG] '& EH O3 x. 1 & 1

. Gnj.5 +4°' . d2 ¢GLGYh
GNj . 3k aa GnkR& p aa +° _ dz &CGdd Dz o

.11 8 11 a StegadalysigR & RU& dDZ0Z 1U(.- kK Gnj-
oA  dzm + Y. T t12 YK &GLGY" ! &a e GdA
(Oryptography) " 0. s« 1 & SO0UDZ "~ 0njsub5 é&Gdzl Dz

o o o

O5 eGdzA DE: 1 EGGE| Kalla" _:114& nj. k O, 1! &
LEPE 5 b, @ 1 eCdi BA v AN} #Za Uy & yGdz

Eni- ¢ Nlja Ua UeGdfDzg.4 ! &¢Ga, !1dg-S g

"1k 114 + D&z tnG, 14 ., 1Ta4a O!'G,!G
@eGdzaADZ:!'4a t31T iin! yda@gky¥ U0 UeGdz
RGsPa SDZ 1Na UtNysz_ 1 & pGslLj I:.¢ G
@ Gdzl D2 d? Fd?2Go FuPai GNRGsP& & :1!14& e
1d5+5 zd¥ia Pa-Ljld2@21 DZdz i1ina 1 _ D&Y !l & Ui
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ya . _ K NBockysy v@4dir1 & Ckp- !4 11 & &~ Nj
Ho* pp-I5. 1GAR 1A@@IT PR~ "aREFA0 * pp NIGOIGaR &
O5 eGiT1.!'4& S¢-1k Sk a

P&aa . 1!
. NJ dz | d7G !

Qo
N Qo

1617 !ca1-14& SH.1 Kk Sk21vht&a SRKILOFRAEA &7 nhé
. d®BIdck Gz Y | dz

@EY | .1 &4 &&4dBiNg®INBECdE, " v | h
d

b-, ok zdz SY:. | ¢ 51, dz yiDd + Z1:  dz
1..n,14&da iGY, PU&a e& svy!laa .»2711, 14

tYA&air11a + .0 Gz:-!a 1j” Nj Proskokey . . 0 RB G5 Y
a1, dADZGE W1 14-141ae @Z yiP 1d4 DB@& 14 > hu
Ue GLjGY " ! aBits flipping k XG5 & L&Y B oplkak (+ yf 822~ | k

ya I DZ +YdDdi &1 _ 14 dq."vk 13:¢ . K C
B G- DYINE 5 Jayal 14 kKNS 1G-@ 0 oy &i1- 1&1d21L]

FYdBiT &1, ! & ¢ RGs BXpyeEdA z2ZdENF G, " ! &
lj1<«k aa ~ _3zk ya Gnj! é- . ¢ <1 A"
Z_54 1!'4a y1T1DZ e@&ikG:!& +3_dZ h =~ 21y
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-odisu-lld@a t Yy 1aih
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6] ci1-14& O5 GNaGsPa i &
YharaNgE 1apd-, 0] §4&4& OS5 5« |l 8&G 65G 1358 !
I T 1 R - NN
imageBIN =
10100001. cext =
g | .

202100012 -~
20100000 - {
20200000 -~ |
201000212~
202120002112 ~

>> binasc

20100000 - L bBinasc =

10200020 (| —— = \

10100010~ "} |}|} | 1201060

20100010~ VA

120200020 -~ || o -1}?10131

10200101 ~ W= — — /,‘"

210200100 :

10100200 _____ _
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¢ci1i-148 RGZ-_ 14 ¢ ORGY 30 &eeitk2G T! & REdA5
(PNG BMP)<LjdEyih] O)A(2) E3-djsGKK G: H 1+ Lji D:

clc
clear
Xorginal=imread('QUsersdhp\DocumentsMATLAB \lena.tif");

@elkG: & 1dz ¢i 1R ¢S RGAs3 183

« WAYIQkOUa¢l- 1A0ME : t i Gdal) cgitiT 1182 8~ (1 , K
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F.DZ ! & GNh@GazFa -4 & OCO-@HKkdB21 ~ 1 & ¢ 3.
.4 E3-18 O5 Ouidz 1N G:t

y*@lld2 & RGY 3! 84 €ipi T ES Y J I&k

nn=n/2;

mm=m/2;

X1=Xgray(1:nn,1:mm);
X2=Xgray(1:nn,mm+1:mm*2);
X3=Xgray(nn+1:nn*2,1:mm);
X4=Xgray(nn+1:nn*2,mm+1:mm*2);
XX=[X4,X3;X2,X1];
figure,imshow(XX);

EDAGEAOYPAY @4 1144 +1 AG.1& y*xGl:1 & 1d
1dzZ -0&118 yvyI 158 #3a-.1BAt GIHL GOZ&ao ¢

YRy @z 114 t1AG. 18 y*

YRy ®2 118 t1AG.1 & y*xGl: !5 Slpdz
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nnn=nn/2; mmmn=mmny2; XX1=X1(1:nnn,1:mmm):

XX2=X1(1:nnn.mmm+1 :mmm*2); XX3=X1(nnn+1:nmn*2.1:mmnun):
KXA4=X1(nnn+1 nnn*2_ mmm+ 1 :mmm*2); XXX=[XX4 XX3:XX2 XX1];
XXX 1=X2(1:nnn, | :mmm); XXX2=X2(1:nnn, mmm-+1:mnum*2):
XXEG=X2(nmnn~+1:nnn*2, 1 :mnun);

XXXA4=X2(nnn+1 nnn*2 mnm-+ 1 :numim*2);

KKK =KX XA, XXX3 XXX2 XXX ]: XXXX1=X3(1:nnn,1:mnun);
XXX 2=33(1 :nnn. mmm-+1 :mnun*2): XXXX3=X3(nnn+1:nnn*2. 1 :num);
KXXXA=X3(nnn+ 1 :nnn™* 2 moum—+ 1 :nmmum*2);
XXX XX, XXX XXX 2 XXXX1]:

XXXXX1=X4(1:nnn, 1 :mmum):

XXX 2=XA4( 1 nnn,mmum-+1 :mamm™2);

KXXXX3=X4(nnn~+1:nnn*2. 1 :mnmim);

XXX A=XA(nnn+1 :nnn*2 mmm-+1 :mmim*2);
:9.0.0.0.0. 4P ¢.0.9.0.¢H.¢.9.0.0.€9.9.0.0.0.¢.¢.0.0. 0.4k

Kblok=[ XXX XXX XXX XK XXXXXX]: figure.imshow(Xblok):

h= mmm: O=nnn*mmm; OO = O-1: a=1:b = nun:; aa=1:bb = mumun: ab=1;
A=XXT. XX3. XX4, X2, XXX XXX3. XKL XXX XXX XXXX3. XX
P O.CD.0.0.0.¢5.0.9.9.0.919.0.0.0.0.¢H.¢.0.¢.e.Ch o e oo vl
while ab <17
for i=a:b

tor j=aa:bb

Y(1.))=AG.));
end

-

aa t°
INjI&Ea.y d-1aa
aa LjU

08 ,  HUARGs POA HAD pidyaua Whae@ohd 2 (
z!l&a 7. ¢ G gWANKeEdyI &k Oh!
iGa.  giavgae &, & zAGar] 136G 1 U@ Olae @fata: dz
&GO *x 3 Zyarp e GFmEa GG 1A 1A
Q¢ qBy), Oh&.a4 a Qi
@02 &1 1AINK d: 1A

Qo
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V=¥l i aabb);
O00=((sum(sum(T))/0);
0001, aby=( s s (¥ 1000,
for i=1:128
for =1:128
YY(E{=(000-¥(i1)"2;
end
etud
D0 1= sun suan ¥ ¥ DAOCT,
OO01111, aby=agetf0O 11
aa=aatHrumin,
bh=bb+mumm,
abh=ah+1;
etud

EP-Ljf YFG- 148 +34.14 114a NB21,ka ljaG
l.,o NI ¢-:2U0&4a ual1s-.!8& i-2 - _La OFG
ci1e GAhu T(BIES) @ Gy hE# I Lj yYv |

W=fopen('axsa tat,'t'); WW=fread({W), ftlose(W), Wiext=""W,

[ww un.xfw] sizel Wiext),

Yol keyl
W};:d Wtext+k:33r1 Wiexd=decbin/Wiext,2), [z,zz]=sizeiWiext),
Wient=atrdnurnWiext( ), zzz=z*zz,
fori=1lzzz
if Wiext({11)=
Wieatii1)=1
else
Weat{i,13=0,
&
end
Wiext=reshape( Wtext,z, 2z},
Eewtext=z:

(@4

2]t Y RPIN& ! | Gz dFitessFunctithGA p GiIDA-a + ! &i -
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PSNRp il & . . . . (D).

0YO ——— LLLL.. (2)

izZiz" H
RGYy PU& y? dzzMSEhu Q1. ‘!
RGYy 3! & ¢injnT i Gz Ka F
.01 81,18 T DZ ki eTa¥ RGE PUA& F
1.1 & O5 tR4t! + 13

EW= decZbinZhlok 2,
EW=BE%",
BEW=sts2rumBW,
BW=rteshape(BW n*8 m)",

O«
|

-+ Y (Fitréess Funddion) A&y DZ-4-6-2! &1 -

-PSNR t ! i Gz&HB-2 _ © _ K

Qo

L Y*CGl il AYBRE R&Es PUB + 47 |

WWW=BW;
WWWW=WWW;
Cmax=max(max(WWW)) ;

.(LSBpuu!& tl12 % pa-._ 1CGARGY3! & ci
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7z7=1. 7777=1 ,
for1=4:4:4%z
for j=8:5:m"§
WWW{L,) )= Wtext(zzz zzzz),
if zzz7==
7777=1:
el e
777 7=7777+1 "
end
end
7rr7=1777=777+1"
endl

P PSR F1 A T1a yi1T1!
k=1; Kemf8,  PSNR=ones(l,m*8/64),
for =1:m*8/64 %% PSNR
MSE=1/(sum(sum((BW(;, k kK)-WWW( k:kk)) ~2)));
Ponr=10*0gl0(Cmax"2/M3E), PSNR(1,2=P3nr, k=k+64;, Ki=kk+6d4,
end
key22=max(PSNR),
for =1:m*8/64 %% key GA
if PSNR(1,2)==key22
key=z*64,
end
end
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Wstrat=key-64, Wend=key,
for i=1'n
for j=1:m*8
if >=Wstrat&& j<=Wend
WWWW(LD=WWW(,
else
WWWW(L)=BW(L];
end
end

end

- 4 11@t 515.-71 & +Gni &

. Ell=xx0l ] imm) Z22=xu(lnn mm+ 1 mm 20
H33=xalner L on®2 ] mm) Zdd=nal it L onn®2, man + iman )
Waray=[E44 E33: 532 11 ;blokal ="Waraw 1l o 1 immom),
blokad="Waray(l o mem -+l imem m ¥4
bloka%="Wgaray(turrd 1 nnn®2, 1 mmm)
blokad="Waray et 1 ™2 mmim -+ mimm 20,
bloka=[tHlokad bloka® blokad blokal];
blokbl ="Waray] o 2 ¥ mam+1:3 M) ;
blokbi="Wgaray(] 3 ¥mmm+1mmm )
blokbi="Waraytrm+] rm*2 2% mmm+1 3 Mmoman
blokbd="Waraytrmt] rm*2 3 mmm+1 4 M moman
blokbe (bl kb, Hlokb3 blokb blokbl ],
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blokel="Wgaraw(2 *riwn+] 3 *reun 1 imam)
bloked="Wgaraw2 *rrmtl 3 *renmmom+ mamm *)
bloke3="Waraw3 *rnmnt] nem™d 1 mmm)
blokcd="Waraw3 *romt] nnn®d mmm+l mamm *d)
bloke=[tloked bloked;bloked, lokel ];

blokdl ="Waray(2 *nedk 13 ¥t 2 ¥ om+ 13 ¥momm])
blokdd="Aaray2 *rneek 13 ¥t 3 %uomom+ Limomom 44
blokdd="Waray3 frunedk 1 2 Mo m+ L3 fmomm])
blokdd="Waray= ek o 3 Fmam m+ Lm0
blokd= (bl ok dd, blokd3 blokd2 Wlokdl ],
blokk=[blckd,bloke;blokh, bloka],

6 3! UG_C& t '  dz Re6lLjiGRCRER 36 @, sz T
- :RBRGsPUA xSBSDAOS: GajdALE  Ga

keyv2=leyviod,

bloldc(n-1 m-3)=Ileytext; ®o%devtext on 1mg
blokl(n-1 m-2)=keyv2 2o eyl onimg
bloldcin-1 m-1j=kev1:2® o lkev2 onimg
reblinage = cat(3 Xorgial B, blolds, XoreinalB ).

figure imshow{blold<);
ficure imshow{rgbhnaze:,

- Stégoimagd RGs PU& - K c¢il.! &
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OFW- -~ 2484 ¥ o- DZ

YU! StegoBesgagé¢ Tudz t2 0u.-!a t! Gl u!'a +Gn’
} D2 Z O35 p-StegoMessdgeé NI zdjt+ ®F 5! BA&d ~ @ Nj
P NdBT A1P yi . ka +¥' _ 1 &a.4+46G117. 4 _ Ohja
by .14 +t1GlU '& 1T DZ yi1._ DZ x!ia 1.

B TR B =R - T o A

OFW- ~2UB3 1 DZT &4° Q

- :BGsPU& -zK ¢ii-~

Img_de=regbImage,
Img_de=Img_de(:.:.2).
Img_de=mntS$(Img_de):

- 1t i Gdi ¢i1T 1T!1a RGsPU.

[nm]=size(Img_de).
Keytext=Img_de(n-1.m-3),%®okevtext from img
key2=Img_de(n-1.m-2).%°o keyl from 1mg
keyl=Img de(n-1.m-1).%¢%0 key2 from img
keyl=double(keyl).key2=double(key2).

T avtavi=drimhlal T avtavty
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- y* Gl M!TADZA dt t ¢i GHANLAXK RGY 3

nn=n/2:mm=ny2;

N1=Img de(1:nn.1:mm).
N2=Img_de(l:nnmm+1:mm"*2),
N3=Img_de(nn+1:nn’2.1:mm).
N4=Img_de(nn+1:nn"2 mmt+l:mm*2).
XXE[X4 X3X2.X1]:

S y*dlidza +1 KG. ! 4

y* Gl

r=rund msnn =m0 =K1 arwn 1om),;

L0=E1(Lnnn manm -+ e ¥, 200 =X (ntet L2, 1),
L= (] conn 2 momem +1 o *2); 2003 = 2004 3003 1500 201,
LON=0 1w L mamen ), 3000=200 Lo momen+ 1 mam m ¥2)
CO0=0 w1 ™2, 1 o) 20CEA= 300 e Lot ®2 o+ s 23
U= (A B0 0 A ), =300 e L moman ),
LOE=5501 o mar - smmm ¥ ZE000= 300 o2, 1 menm))
L= e L2, g+ aunin *2);

O = (AR R 0 a i R,

DO =34 Lo 1 omon ), 3030000 =041 o, mman +1 - mumm *27,
T =E 4 nret] onn*2 1 imamin ),

LOTA= A et o™ moman 1 mmn ¥2)

U= (A, O R L,

FAILI SRS S0 60000 6 5.0 )

1

(

\\\\\\\\\\\\\\\\\\\\

- (FitnessFunctiont s uuuuucuGOoGOGuUUUUUUUUUUL
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X

figur e it show Zhl ok,
BW= decdbinZhlok,5);
BW=BW",
BW=stt2mam( B ;
BW=reshapeBW n*s m)",
figuwe itmshow( B,

¢ G LB 4
yaa +: v

bl 2 R*GY g &4,
+Gni a
RGs PUA

Cl GXK
yuP

1 dz

AR

o

a

1dz2 (RGRG3s BRYPA ¢i 1 ~

1

& G, (BYTE) FHBITHMCA Y | d?

key2=key2 *64+
Wstrat=key2-64¢
Wend=key2+
ThirrzerosKeytext 8«
kk=1; k=1¢
for i=4:4:Keytext*4
for j=Wstrat+8:8: Wend
Thin(k KK)=BW(1,j<
kk=kk+1¢
end
kk=1,
k=kt+l,
end
for i=1:Keytext
fori=1:8
if Thin(i{)==0
Thin(Lp=1;
else
Thin(i,=0;
end
end
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X

- eG_. 51 a t1!as
Tascil =bin2 decmim2 st Thin));
binryto Asci
Tasci=T ascil -keyl ;
Tend=char(T asci);
- Y'r] S I & SR - 9]
TEXTfinal=reshapelTend, 1 Kevtext),
disp{ TEZ Tfinal),
RNG @MP) =1L] 1d2 ¢ci1T 1EPak ©OLj. DREs PA)
O Do IjaQy (AT ZAA Z[2]yn !4 y3I5 NEGnH
AgdOFeo™ _ Il a
ADFdz _lla . 2) tiA-8F" dz h_
BER STD PSNR MSE Block
0 | 11.198421308588090, 75.257498915995300/ 2.980e- 08 1
0 | 10.823853276712493| 74.754447732881350 3.346e-08 10
0 9.482520388493395| 73.376180143277350| 4.596e- 08 18
0| 10.779361186759983| 75.646679576299000 2.724e-08 20
0 | 10.875227531898993 75.291296322509110/ 2.957e- 08 25
0| 11.209689686032476| 75.391138531575110 2.889e-08 31
0 | 12.110964366038647 75.013252922681120| 3.152e-08 38
0| 12.026121345953342| 75.048997526264100 3.126e-08 40
0 | 10.848844910746761 74.716183654350810/ 3.375e-08 51
0| 10.553416658817332| 75.084450333910600 3.101e-08 58
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Evaluation of groundwater quality using (WQI) for some
Kadam AL -jabal areas in Libyai case study

Naji shaksharly Khalil samarr&  Massoud albershhy
!Department of civiEngineering College of engineering/Universiof
Subrath, Libya
2Department of geologingineering College of engineering /University
of Tripoli, Libya,3Department of civil Engineering, College of
engineering/University of Nalut, Libya.

Abstract:

The study of the quality assessment of groundwater for the
drinking of seven wells distributed in Kadam #Adbal (Bdarna,
Josh, Badr and Tigi) was highlighted in this resea#chumber of

well water samples were collected during (2016), natural and
chemical poperties were assigned to these samples and elements
were identified by the following: pH, TDS solids, EC Electrical
conductivty, total hardness, calcium, magnesium, sulphate,
potassium, sodium, results compared to standard water quality
(who,2011), andWQI-Water Quality Index), calculations were
performed.The results found that the salt concentration ia th
studied wells increased, affecting water quality so that it was
between poor and undrinking according to the quality index.

Keywords: Groundwagr, natural and chemical properties,
standard water quality and water quality index
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1 EC mg/L 1500 3 0.088

2 pH ps/cm 8.5 2 0.088

3 TDS mg/L 500- 1000 5 0.059

4 TH mg/L 500 1 0.147

5 ca’ mg/L 75- 200 3 0.029
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6 Mg mg/L 30- 150 3 0.088
7 SO, mg/L 200- 400 5 0.088
8 cr mg/L 200- 600 5 0.147
9 HCOy mg/L 350 2 0.147
10 K* mg/L 12 1 0.059
11 Na' mg/L 200- 400 4 0.029
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3 TDS 0.147 0.97 0.14
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4 TH 0.029 268.80 7.91
5 Ca" 0.088 209.92 18.52
6 Mg", 0.088 223.73 19.74
7 SO, 0.147 266.43 39.18
8 cr 0.147 159.75 23.49
9 | HCO, 0.059 119.91 7.05
10 K* 0.029 202.50 5.96
11 Na+ 0.118 159.88 18.81
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ABSTRACT

This paper presents a theoretical study on one of the methods of
maintenance commonly used in most countries of the world to
treat cracks with asphalt methods and their suitability for use in a
hot dry climate, and will address information on the
implementation steps of treatment methods based on a number of
specifications such as AASHTOASTM), and California standard
specifications ((CALT and Saudi Standards)) An explanation and
description of the mabd, its uses, expected life, the materials
used, and implementation works, which include preparatory work
before treatment and during processing, and finally some notes
about defects that may appear with maintenance that have been
implemented, Maintenancework cannot start without specifying
the type of damage, and field visits have also been made to see the
damage caused to some roads and see what the status of these
roads has resulted from negligence and the lack of implementation
of periodic monitoringprograms and the lack of implementation of
a preventive maintenance program (run out in the early age of the
appearance of the damage) in Libya. One of the methods that will
be discussed in this paper is Crack Sealing
Key words:
Asphalt paving, paving darga, maintenance methodack
Sealing
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Abstract
The environmental system is exposed by many problems which are
produced from industrial activity.
The contaminated materials cause of natural resources and could
effect on the public health. Many countries have addressed to this
problem by finding temporary or long term solutions by using
special policies for each country to confront the sources of
padlution and to reduce its effects. Several environmental
institutions have been established, such as the World Health
Organization, WHO, USEPA, and many other regional
institutions, while in Libya Environment Agency and Municipal
environmental affairs oftes.
Environmental awareness in monitoring pollution sources,
especially those from workshops and medical Ilaboratory
laboratories, waste of building materials and other sources, has
become a very important challenge to control pollution.
These activities gnerate large quantities of waste outside of
regulatory control.
The wastes produced are chemical and biological materials that
have pathogenic effects on the environment.

Key words; types of waste, environmental monitoring, waste
minimization, healthmpacts.
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Abstract:
In this paper, a study of the effect of fluid flow on a two

dimensional NACA 4412 segment using computational methods
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and numerical analysis was compared between a solidworks flow
simulation program and a previous study in which a CFD program
was used atifferent angles of attack to predict the movement of
fluid flow on the airfoil section. And calculate the parameters of
the aerodynamic performance of the dynamic forces, such as the
lifting and drag forces and the effect of pressure coefficient on the
airfoils. The results showed a close agreement between the
aforementioned programs in the analysis, as it is possible to
deduction by analyzing the Solidworks design program to predict
fluid movement on the airfoil, which could save the effort, time
and costf building a wind tunnel for a similar study on several
types of airfoils.
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Abstract:

This study aims at the description of teiect of Human capital

and its impact on productivity inside the targeted company ,the
sampleof the study. Inorder to reach this goal a questionnaire
form has been used. The number of used forms is(44)forms to
gather the required data .Sixforms out of the original (50)forms
have been excluded due to their invalidity . This form the percent
of 88%. SPSS Statistic program has been used also to process the
obtained data and to choose the required study hypotheses which
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show a real investment for human capital and its impact on
company productivity through the study sample, whereas, the
results are pplicable with the study hypotheses .SO it has been

found that there are strong relations and connections with moral
statistics evidence for all investment methods in human capital and
productivity model .According to this result a number of results

and ecommendations have been reached.

Keywords human capital, investment in human capital,
productivity, company, Sun of the valley.
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A comparison between the methoof least squares
and ridge regression in the Presence of
Multicollinearity in regression analysis

Hanan Duzan
The Higher Institute of science and Technolb@pug Aljuma
AlhaderaUniversity 2
Hanandduzan@yahoo.com

Abstract

This study investigates the problem of using ordinarily least
squares (OLS) estimators in the presence of multicollinearity in
regression analysis. As an alternative of OLS is ridge regression,
which it is believed to be superior to leasuares regressian the
presence of multicollinearity. Properties of ridge regression
estimators and Methods of selecting biased ridge regression
Parameter are discussed. We use data simulation to make
comparison between Methods of ridge regression and (OLS)
Method. Acording to a results of this study, we found Method of
ridge regression are better than OLS Method when the
Multicollinearity is exist. Our results have shown that the system
stabilizes in a region &

Keywords: Linear models, multicollinearity, leastjuares method,
ridge regression
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1. Introduction

The ordinary least squares (OLS) estimator is the best linear
unbiased estimator (BLUE)that where it can be used to investigate
the linear relationships between the variables of interest. The
modelis y=xp + U, # -~ and it is assumed, that

b is linear (each of its elements is a linear function of y, the
dependent variables(& = ¢ The expected value of the slope
estimates b is the truéband in the class of linear unbiased
estimators ob the OLS estimatoi, with minimum variance.

In regression analysis, the presence of multicollinearity among
independent variables is a common problem, which exhibits
serious undesirable ects on the an
consequence on ordinary least squares (OLS) is that the estimator
produces huge sampling variances, which may result in the
exclusionof signicant coecients from the model. To deal with such
instability, number of methods were developed, the most popular
amongst them being the ridge regression (RR) estimator proposed
by [9] that has been the enchmark for almost all the estimators
develged later in this context. Ridge estimation procedure was
based on adding small positive quantities to the diagona &f
which made RR estimator biased but ensured a smaller mean
square error (MSE) than the OLS. lllustrated a technique for
combining the prior information with ridge regression. Proposed a
restricted ridge regression estimator based on RR estimator and
restricted least squares (RLS) estimator and derived the superiority
of this estimator over the other two by the criteria of MSE when
the restrictions are correct and the conditions when they are not
correct. A large number of research articles have appeareel sin
then in this context.
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Multicollinearity is not uncommon when there is a large
number of covariates. It may become a serious concern in
dementia data because screening items are often highly correlated.
Multicollinearity can cause unstable estimatasd inaccurate
variances which@ ct s conydence intervals an
[2]. A ridge estimator originally developed for linear regression
provides a way to deal with the problems caused by
multicollinearity. The ridge estimator in general shrinktireates
towards the origin. The amount of shrinkage is controlled by the
ridge parameter, whose size depends on the number of covariates
and the magnitude of collinearity. The mean squared error (MSE)
is guaranteed to be reduced accordingly by the inttomtu of
ridge parameter [9]. Applied the ridge regression method to
improve parameter estimates and decrease prediction.errors

Ridge regression is a technique for analyzing multiple
regression models, which may be exposed to the multicolltgeari
problem. The OLS regression technique provides unbiased
estimates, but their variances are so large that they can be far from
the actual value. By adding a degree of bias to the regression
estimates, ridge regression reduces the standard errors; the net
effect can be highly reliable estimates of the target parameters.
There is a number of common biased regression techniques but the
most popular one of which is ridge regression. The actual
definition of ridge regression is the existence of accurate linear
relationships between the variables of a regression model which
we can notice. In order to identify the main predictors, it is
extremely vital to deal with multicollinearity where the impact is
great and the interpretation, the amendments, and the analysi
occur in all the linear models. The main purpose of this study is to
discuss the shortcomings OLS regression when estimating the
regression coefficients in the presence of muticollinearity and to
present the ridge estimator family as an alternative ¢0QhS
procedure.
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Several authors have suggested various estimation methods
to reduce the biasness problem. When [9] developed the ridge
regression technique they suggested that this method, which is also
referred to as the ridge trace, can bedus®e solve the biasness
problem. This ridge trace is a plot which illustrates the ridge
regression coefficients as the main function of k. By using this
ridge trace, the analyst may give a value of k at which the
regression coefficients can be stabilizédften, the regression
coefficients are varied widely to get a small value of k and then
they are stabilized. Choosing the smallest possible value of k
(which introduces the smallest bias) ensures that the regression
coefficients can remain stablié.is noted that the increasing value
of k will finally drive the regression coefficients to zero. Most of
the later efforts in this area have concentrated on estimating the
value of the ridge parameter k. Many different techniques for
estimating k have been proged by different researchers. To
mention a few, [1], [2], [3], [10], [11]12] and[13]. This study
investigates the shortcomings of using the OLS estimators in the
presence of multicollinearity with ridge regression presented as an
alternative approachThe properties of ridge regression are
discussed in detail and are based on the results obtained by [7].
The authors of the recent study have argued that this method is
superior to the leastquares estimator in the presence of
multicollinearity.

2. Methodology
LeastSquares Estimation : Consider the followgariable
regression model

Yy=Xb _+ ,U_ ., B (1)
where:

Y :(n3 1) column vector of observations on the dependent variable
Y

X :(n3 p)matrix giving n observations op-1 variables X, to
Xpy, the first column of 106s represen
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b :(p3 1) column vector of the unknown parameters;

€ :(n® 1) column vector oh disturbance terms.
The leastsquare estimator o is given by

B = (XK)'XiY (2)

In model (1), the residual is assumed to be identically,

independently,and normally distributed with a mean of zero and
constant variance.

The variance covariance matof @ is

var( ) = 83X X)* (3)
Alternative variantof the model: TheX scaled variables are
assumed such th&tX it has the form of a correlation matrix. To
recognize this, consider the following multiple linear regression
model.

Y=b, +b,X #b X .., +b X12.0[p

B a i (4)
Y=b, 1+ ,bX,+b X% ,.. (5)
By subtracting(4)with (5),we have:

Y Yi-v:bl (ilx_l_ Xz)il +_2 b ()ﬁ it )(_p) % (6)
The variables are then standardized to:
Y A ag @)
S S

32:,11_1%“'” L 8= AX- X3 i22,.p (8)

Define the following simple function of the standardized variables:

. 1 Y-V

Y = ! (9)
'odn-1 s
L1 X% .

X = i 7y 42 ., (10)
' dnl S B2
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X

Therefore, the parameterized model with the transformed variables

corresponding to modél) is given by:

Y =B X +, .b X w0t (11)
Note That B, :_béf 42]j
Then the least squares estimatorofs given by:
B= X X (12)
The X matrix in the model can be written as follows:
BEEY
X =52 X,” - X?"U (13)
e. . - . \u
e, .U
a Ko o K Q)
e, .. . B
ed X AN, A& |
é i=1 i1 i E l‘]
e .. ”..)22 "w o U
Ppox @i g Jb (14
e : U
én n n l:l
XX axk &
gi:l i1 i E H
Since
n p—
ey, AbexT |
ax ad-——=J) = §1= . [1&.p (15)
i1 1§ n-1 n-1
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gx*x*:" ST
u ik - J\/_l §J_]_

oo ()ﬁ] - XJ' )X Xk )
BAETY
& 06 )05 - %)

= Rk=L2.p ik ()

wherer, is the simple correlation coefficient betweahand X,
.The matrix for the transformed variables can be written as:

é;l I, e 0
€ u
iyt _'r12 l rzp N . . .
(x x)_gE : Uag e i, 17)
e u
eﬁp rzp 1 u

1 €1 -r 8
C=(xxY —_Zgr 112 ; (18)

- u

1 rlzg 12 4

For three independent variables ,(17) is then replaced by
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g 1 '(r12 -r1§23)/(1 ri) (r b )3/( Lr le ﬁ
. LR LR LR ‘
€ () % ) % ) U
e u
C:(X*ix*)'lzé'(ru T4/ (1 r;) 1 g rgy (1r is'u (19)
, ) J
g - Ra(xm) 1'Ri(ws) 1 ‘Ei(w ﬂ
g(ru' r1{23)/(1 {9 '(rzg *1{13)/(1 I’f) 1 ﬂ
, 2 2 Y
] LR ) I Ree) LR U

2 4.2
2 — o+ 2086 o
R‘l(xzxs)

2
1-r,

with p-variables case, the diagonal elements®f (X" X*)™* can
be written as follows:
_ 24y-1 H—
¢, =(1- R’) ", j=12,....p
where RJ.2 is the coefficient of determination of the least squares

where

regression ofX on the remainingp-1) regressor variables.
SinceVar(Ej) =0°C; ,then
R-1 , Var)- o
Properties of the Ridge Solution:
The main properties of the ridge solution are:

)] The length ofE is a decreasing function &f

i) The residuals sum of squares is a monotone which
increases as a function laf

i) The ridge estimatog, is a linear transformation of the
least squares estimatofs

B =(X"X +kI)y* (XX )b (20)
iv) A= abiased estimator ob .

E@®)=0C<""X +k)* (X" X)b, b (21)
My Copyright © ISTJ wAmMYcs WIAK
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V) The covariance 05 is given by:

cov(B') = B2X X" +KI)* (X X )X X +KI) ! (22)
Vi) The mean square error f is given by
U @ . @
MSE(® ) =E((b- b{b- b) (23)
2
=023 — T +K2b(X X" +kI)2b (24)
A grig A y'2
= & var®')+ 4 [Bias6 )] (25)

where the first term on the right hand side of equation
(25) is the sum of the variance of the estimators and
the second term is the sum of squared biases, which

is introduced by using grather than E.It can be

seen that the sum of variances is a decreasing
function of k , while the squared bias is an increasing
function ofk.

vii) l%.)im MSE(E)- o and hence for fixedk, the ridge

estimator is not minimax.

viii)  If bib is bounded, then there exist& a0 such that
MSE(E ) < MSEH

The variance inflation factor (VIF) :
The variance inflation factor can be computed using the equation:

— 2\-1
VIF =(1- R}) (26)
where R; is the coefficient of determination in the regression of an
explanatoryariable X; on the remaining explanatory variables of
the model. IfXj has a strong linear relation with other explanatory

variables, theer2 will be close to one and VIF values will tend to
be very high. However, in the absence of any linear relations
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among the explanatory variabIij? will be zero and the VIF will

equal one. It is known that a VIF value greater than one indicates
deviation from orthogonality and has tendencies Generally, when
the VIF > 10, we assume that thesaesés highly multicollinearity

[. and that the sum of squared errors (SSE) approaches 1. There

always exists a k>0, such th#®k) has smaller MSE thafs |,

which means that MS(ﬁk))< MSE(E .Further details on this
issue have been provided by [6] , [9], and [8] Finally, if
R*<Rfor al j and R<09 which implies that

VIF =1 -R°)' %0 then we should not wary about the
existence of multicollinearity.

3. The mante corlo design

A simulation study using 1000 samples wdtliferent n was
conducted for to determine whitvalue is appropriate for ridge
regression in @ variable regression model. The performance of
the OLS and the different ridge regression estimators are
evaluated and compared. Furthermore, a brief description of the
factors that vary in our simulation study is discussed in this
section.

In  most simulation studies, the meaquaed error
(MSE),variance inflation factor(VIF), arful of the proposed ridge
estimators are calculated using a fairly low number of explanatory
variables (two and four are the most common value diVig) will
choosek which gives stable values of the estimated parameters and
small VIF and MSE for differenk values. A linear regression
model with correlated independent variables is considered and the
different potentiaR; values are computed.

4. The Simulation Study and Results _ _
Through simulation studies, we could geAAr, ALY
AVIF | and ASSEfor the different values of k and r using
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samples of sizes of 10 and 100 after 1000 iterations and assuming
b =( & .b,)b=0.2,1.2,0.8 andx where i = (1, 2), which have

normal distribution with an average of 0, variance of 4, and p of 2.
We attempt here to compare the OLS wike0 with the ridge
regression (RR) based on the selected k values according to stable
of AL values, minimum ASSE, and AVIF approaching 1.0 for

the various values ofr,,

Table 1.The simulation means o@l[, @ @“ @J VIF and SSEwhen
n=10

r2 k AL | ABl | AsseE| AvIE
0.100| 0.000| 0.887 | 0.376 1.009
0.009| 0.878
0.855| 0.000
0.490
0.209| 0.000
0.042
0.302| 0.000
0.084
0.404 | 0.000
0.142
0.519| 0.000
0.221
0.553| 0.000
0.245
0.610| 0.000
0.289
0.654 | 0.000
0.323
0.710| 0.000
0.369
0.755| 0.000
0.405
0.803| 0.000
0.446
0.855| 0.000
0.490
0.903| 0.000

o
o
o
o

o
w
\l
N

o|o
(@] =)
o
~|©

w
DOIRPIOIFRPIOINIOIN[OIUOOIOIDOINIOIOIOIOIOID[O],

o D)

OIN|MNOO|O|IO|MO|O

O|O|0|0|0|0|0O|0|0|0|0|0|0|0|0|0|0|0|0|p|k|o|o|o|o
O|O|0O|O|O|O|0O|0O|0|0O|O|0O|0|0O|0|0|rk|O|O0|O|0|o|o|O
R RORO|IRCIAOINININ|IFP|IOICIOOW W W|O|A~ 0T
PIRPIOOIORO|0|O||O(NO
OO|W|OINO|N|OIN|O|FR (O |O|FR |0k Ok |O|FR|O|Fk|O
AlOIN|O[0(O|W|O|O|ON[O|O|O|RM|O|W|O|FR|O|O|O|O|©
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0533 0. 0] 0. 3 0.24 0.99
0.986/0.000/ 0. 4] 0. 5 0.00 36.17
0605 0. 3] 0. 3 0.23 0.99

Table 2.The simulation means of; @ @“ @J VIF and SSEwhen
n=100

ri2 k AL | ALl | ASSE| AVIF

0.100| 0.000| 0.888 0.376 0.001 1.010
0.009| 0.879 0.375 0.009 1.000
0.855| 0.000| 0.500 0.537 0.001 3.718
0.490| 0.406 0.414 0.209 1.000
0.209| 0.000| 0.991 0.030 0.002 1.045
0.042| 0.950 0.036 0.042 1.000
0.302| 0.000| 1.042 0.382 0.004 1.006
0.084| 0.946 0.323 0.098 1.000
0.404| 0.000| 0.556 0.635 0.001 1.195
0.142| 0.509 0.572 0.092 0.999
0.519| 0.000| 0.198 1.070 0.023 1.370
0.221| 0.053 0.813 0.223 1.000
0.553| 0.000| 0.878 0.194 0.001 1.440
0.245| 0.683 0.242 0.160 1.000
0.610| 0.000| 0.830 0.244 0.001 1.594
0.289| 0.6231 | 0.288 0.172 1.000
0.654| 0.000| 0.426 0.667 0.000 1.750
0.323| 0.395 0.519 0.166 1.001
0.710| 0.000| 0.508 0.568 0.005 2.021
0.369| 0.430 0.454 0.182 1.000
0.755| 0.000| 0.460 0.605 0.000 2.329
0.405| 0.405 0.460 0.188 1.001
0.803| 0.000| 0.463 0.588 0.000 2.820
0.446| 0.402 0.441 0.199 1.000
0.855| 0.000| 0.500 0.537 0.000 3.718
0.490| 0.406 0.414 0.209 1.000
0.903| 0.000| 0.875 0.125 0.012 5.469
0.533| 0.448 0.332 0.250 1.000
0.986| 0.000| 0.469 0.533 0.000 36.70
0.605| 0.383 0.385 0.233 1.001

M ¢ o Copyright © ISTJ wAmMYcs WIAK
wtr XYbKOFM am4



Ayl g g
Volume 23D C /1 K juraiiest siones s Tohasigy s

)
October 20200 3 H < I ST .J /\Q

International
Science and Technology Journal

vl _ &~ 1 4A y© -

Through simulation studies, we could geMEl', AIEZ',

Aﬁ;' , Aﬁ;' , AVIF , and ASSEfor the different values of k

and r using samples of sizes of 10 and 100 after 1000 iterations
and assumingb =( §, ,b ,.b; f) #0.2,1.2,0.8,2.5,1.2 and

xi where i = (1, 2,3,4), which have normal distribution with an
average of 0, variance of 4, and p of 2.

We attempt here to compare the OLS wke@ with the ridge
regression (RR) based on the selected k values according to stable
of AL values, minimum ASSE, and AVIF approaching 1.0 for

the various values of R .

Table 3.The simulation means oﬁf, 152] @3] Ej VIF and SSE

when n=10

R2 A_ A A <

i K E, g, E‘ A@ AVIF, | AviF, | AVIF, | AVIF, | ASSE

1 2 3

R§:°-565 0.00.0q0.2[{0.5/0.3{2.29/3.61|2.453.46/ 0.0

R =0.724

Rsi:(’-sgz 0.40.130.2/0.3/0.2[0.99[1.12/1.02/1.11/0.1

R =0.711

R? =0.608

R =0.495 0.4qo0.510.3/0.2/0.0{2.55[1.98{1.293.73/0.0

R’ =0.228

R 20732 0.30.330.2/0.2|/0.2{1.06[{1.00{0.801.25/0.1

R’ =0.503

© - 0665 0.4qo0.0dqo0.1/0.5/0.3{2.01(2.98/5.885.61/0.0

R =0.

2 =0.830

Rz 0.90.040.1/0.3/0.3{0.86[{1.00[{1.101.08/0.1

R =0.822

R’ =0.726

) 0.qo0.310.2/0.6/0.0{2.88{1.77[1.25/1.91/0.0

RZ =0.426

R? =0.480

R =0.478 neg ndH| NPH| ndn| ndn MOM nog noy nod| nodm

R =0.494

R22‘0347 nong neH| n®T| NndAT| Nndn M P M ®p M ®p M®n| ndn

R’ =0.360

R,f‘0288 neéH noém| ndp| ndp| ndn M DM nog n oo nod| nodH
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R?=0.483
) nenq nNOH| NOH| NOH| ndn M ® MM®|  ydn MOy | ndn
R; =0.914
R:=0.875
) neén nemf ndm| ndPo| ndn noy M P H M P M noy| noéowm
R, =0.465
R’ =0.762
R =0.907 neén ném| ndm| ndén| ndo nom MAdT odn codn| nodn
R’ =0.672
R? =0.846 nepg ndm| NnPH| nPH| N PH nog MOM noedg MOn| ndm
R? =0.459
R22=0199 nen ndH| nemM| NPT | NdOMm Moy Moy Mdc M®o| ndn
R? =0.390
R =0.271 NOH noH| ndn| ndp| nodm M ®Mm MOM| M®n| nod| ndm
R?=0.798
20871 neén ndc| ndo| ndp| nPH n®dg TéT MPn H®T| ndn
R =0.
R =0.083
) nen ndén| ndH| ndn|f ndn MOMm M ®do nor M®n| nodH
Ry =0.631
R =0.348
R =0.073 nogq ndc| ndo| ndd| ndn M ®p M ®n mMm®n MOM| ndn
R =0.320
R =0.124 neyM nén| ndo| ndc| ndo MbOMm noy M DM nogp|l noH
R? =0.903

nogq nodom| nodm| ndn| ndH Mn® mdpna mMpp MC 1n o
Rf =0.999
R?=0.994
R: =0.999 neT nodm| n®H| N PH| 1 PH nodp Mmda ndoh Mdg nodm
R? =0.946
R? =0.999 nogq ndén| nodm| ndp| ndH My ®| 6y H MT Y ynm| non
R? =0.994
R? =0.999 noT nodm| NnOH| N PH| nDH nooh M ®n noo Mmodn| nom
R’ =0.984
R? =0.999 nogq noén| neém| ndp| nPH cod| dhecnd wmdT MMmm | ndn
R? =0.995
RE=009g | NPV NOM| n@H| n@H| n@H| n@d) A 8ned  ned nowm
R =0.079
R =0219 neén neH| ndc| MmOEm| Mmdm SM®aq mM®PH MPT MPT | ndn
Rl =0436 A

. 2 3 0. . . . . . .
R =0427 0 0.130.B|0.6|0.6 85/0.92]1.13 11/ 0. 4
Rf=0.036
R 0265 0.4g0.080.2(0.8]0. 2 .03]/1.36|{1. 26 .16/0.0
RE=0.210
R =0142 0.240.070.2(0.7]0.2 .89|/1.08/1.02 .96/0.1
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R? =0.356
R =016 | 0 0070 0[0. 7/ 0. 41,55 1. 14/1.191.520.0
R’ =0.161
R o5 |0 10 14000 6031 110,91 94/ 1.10 0.1
R =0.025
R =017 | ©-§0.770.1/0.50.4/1.01/1.11/1.161.06/0.0
R’ =0.231
k0004 |0 10.690.1/0.4/0.3/0.92/0.991.030.8950.1
R =0874
R-oses |0 0 290.2/0.3/0.2/7.93/8.636.797.190.0
R? =0.853
R-oser |0 90 210.2/0.2/0.2/1.00/1.031.000.990.1
R'=0823
=087 0.do.230.2|0.4|0.1|5.64/6.12/6.307.040.0
R =0.841
R-ogs |0 G0 2¢0.2[0.2/0.2/0. 98/ 1.000. 981 010. 1
RE =0.956
R 0o |©-0.180.0/0.6/0.1/22.829.9/2.164.280.0
R? =0.539
R o076 |- §0.160.1/0.3/0.1/1.13/1.2000.870.980.1
2
R=0%9 10.g0.140.0{0.6/0.1[16.4[21.9/3.36/4.580.0
RZ =0.954
2 —
R=0T% 1. 80.140.1[0.3/0.2[1.09[1.17/0.97/1.00[0.1
R =0.782
R =0.951
R -0es7 |0 90 280.0/0.6/0.0/20.4/22.93.3635.70.0
R =0.703
R -oer2 |0 710-290.1/0.3/0.1/1.02/0.990.821.020.2
RZ =0.970
% -0gss |0 §0-280.0/0.6/0.®32.822.2 .7138.0 0.0
R =0.973 ]
% -ogra |0~ 10-230.1/0.2/0.1/0.99/0.981.001.010.1
R =0.977
R -ogss |0 §0-280.0/0.6/0.043.7/24.67.6137.4/0.0
R’ =0.869
R -ogrs |0-90-230.1/0.3/0.1/1.28/1.19/0.991.240.1
R’ =0.912
R 00 |0-§0.300.0[0.6{0.049.1/37.6/7.3129.50.0
R’ =0.830
R =007 |0 10.200.1/0.3/0.1/1.07/1.06/0.891.000.2
R? =0.940
%oz | ©-§0-3¢0.0/0.6/0.0/16.6/4.61/6.5314.70.0
R NOC Copyright © 1STJ MYCB WNDAK
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0.d0.2d30. 0.3 1]0.99]0.86/0.95/1.00[0.2
R? =0.880
R-os0s |0 40-330. 0.6/0.0[8.25/1.82/3.18/5.93/0.D
R?=0.710
R-0827 |0-90.260. 0.4/0.1(1.20/0.85/0.97/1.12[0.2
R? =0.395
R 0269 0.00.390. 0.6/0.1|1.65/1.36/1.48/1.71/0.8
R =0.327
R =0417 0.20.370. 0.4/0.1 09 0.940.991.0910.8
R=0365 15 go.340. 0.6/0.1 .57 1.2¢ 1.44 1.920.0
2
R =0.172
2 —
R=032% |4 30.370. 0.5/0.1 .04 0.89 0.9§ 1.120.1
2
R? =0.481
Table 1.The simulation means o@l, b_é“ 53“ @J VIF and SSEwhen
n=100
2 A ~ ~ -
R K g aB | a8 | A& AVIF | AVIE | aviE, | AVIR: | asse
1
2 —
2}:2‘122 0. 0.314 | 0.265 0.632 0.008 | 2.884 | 1.774 | 1.254 | 1919 | 0.007
2 —
2}‘2'232 0. 0.251 | 0.241 0.466 0.080 | 1.170 | 0.951 | 0825 | 0972 | 0.176
R =0.494
% =0.347 0. 0.236 | 0.714 0.717 0.007 | 1.977 | 1.530 | 1.567 | 1.404 | 0.005
R? =0.360
R =0.288 0. 0.130 | 0.509 0.557 0.069 | 1.126 | 0.961 | 0.990 | 0951 | 0.237
R’ =0.483 11.57
RZ=0914| O- 0.218 | 0.218 0.219 0.007 | 1.935 | ~7 8.007 | 1.866 | 0.004
R? =0.875
Ri=0465| 0. 0.168 | 0.168 0.315 0.057 | 0.882 | 1.295 | 1.114 0.857 | 0.175
R’ =0.762 10.70
R =0.907 0. 0.159 | 0.156 0.418 0.346 | 4.197 | ¢ 3.045 | 6.490 | 0.000
R’ =0.672
R =0.846 0. 0.170 | 0.217 0.278 0.249 | 0.986 | 1.183 | 0966 | 1.094 | 0.150
R? =0.459
0. 0.253 | 0.102 0.743 0.167 | 1.848 | 1.848 | 1.638 | 1.371 | 0.001
R?=0.199
R? =0.390
0. 0.282 | 0.092 0.581 0.158 | 1.135| 1.135 | 1.064 | 0964 | 0.136
R =0.271
MQT Copyright © ISTJ wAmMYcs WIAK
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R:=0.798
, 0.644 | 0316 | 0552 | 0292 | 4960 | 7.748 | 1.089 | 2.709 | 0.015
R:=0.871
R} =0.083
’ 0414 | 0236 | 0398 | 0053 | 1.170 | 1.353 | 0.712 | 1.019 | 0.263
R =0.631
2
R'=0348 0.682 | 0.364 | 0907 | 0462 | 1.533| 1.078 | 1469 | 1.141 | 0.017
R =0.073
R =0.320
0482 | 0316 | 0668 | 0391 | 1.131| 0.890 | 1.099 | 0.929 | 0.240
R =0.124
2 =0.903
R 0421 | 0155 | 0491 | 0235 | 1036 | 10 | 15532 | 16019 | 0.000
R? =0.999 1
R? =0.994
R? =0.999 0193 | 0213 | 0214 | 0212 | 0938 | 0998 | 0995 | 0.998 | 0.166
R =0946 18.59
R 20,999 0006 | 0179 | 0263 | 0549 577 | 9820 | 178.86 | 801.56 | 0.000
R =0.994
R =0.999 0189 | 0212 | 0216 | 0212 | 0961 | 1.004 | 0.996 | 1.004 | 0.168
R =084 0008 | 0174 | 0547 | 0267 | 8339 | 9640 | 19767 | 111202 | 0.000
& =099 . . . . 4 . . . .
R =0.995
, 0197 | 0208 | 0211 | 0207 | 0955| 0.972 | 0.966 | 0.978 | 0.170
R =0.999
R’ =0.079
. 0.205 | 0.609 | 1.153 | 1.191 | 1.084 | 1.280 | 1.772 | 1.743 | 0.001
R?=0.219
R? =0.436
R = 0427 0134 | 0325 | 0658 | 0698 | 0857 | 0.924 | 1.130 | 1.115 | 0.419
R =0.036
. 0.088 | 0.264 | 0822 | 0237 | 1.036| 1.359 | 1264 | 1.165 | 0.000
R =0.265
R =0.210
) 0074 | 0260 | 0716 | 0218 | 0889 | 1.079 | 1.023 | 0963 | 0.106
R =0.142
R? =0.356
R =012 0078 | 0048 | 0749 | 0420 | 1552 | 1.143 | 1.143 | 1.191 | 0.000
R =0.161
0.139 | 0.067 0.61 0342 | 0115| 0911 | 0939 | 1103 | 0.123
R =0.345
R? =0.025
R =0.178 0.775 | 0.195 | 0551 | 0420 | 1.017 | 1.119 | 1.166 | 1.060 | 0.003
R? =0.231
R? =0.094 069 | 0192 | 0488 | 0362 | 0920 | 0995 | 1.029 | 0.952 | 0.102
R =0.874
A 0232 | 0230 | 0397 | 0241 | 7.935| 8633 | 6.792 | 7.193 | 0.002
R =0.884
R =0.853
' 0214 | 0210 | 0265 | 0238 | 1.000 | 1.034 | 1.004 | 0997 | 0.158
R =0.861
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R =0.823
R = 0837 2235 | 0.239 0.409 0.191 | 5.649 | 6.120 | 6.303 7.045 | 0.002
R =0.841
R =0.858 0.208 | 0.216 0.251 0.227 | 0.979 | 1.004 | 0.986 1.018 | 0.160
R =0.956
R =0.967 0.181 | 0.028 0.695 0.185 | 22.86 | 29.94 | 2.168 4282 | 0.002
R =0.539
Ri =0.766 0.160 | 0.152 0.395 0.192 | 1.132 | 1.199 | 0.876 0.983 | 0.196
R®=0.939 0.184 | 0.024 0.663 0.191 | 1646 | 21.92 | 3.362 4583 | 0.002
RZ =0.954
2
R =0.703 0.162 | 0.165 0.344 0.220 | 1.092 | 1.169 | 0.975 1.003 | 0.181
R’ =0.782
R? =0.951
R = 0.957 0.279 | 0.031 0.692 0.033 | 2043 | 22.99 | 3.369 | 35.720 | 0.005
R? =0.703
R = 0,972 0.199 | 0.140 0.333 0.161 | 1.023 | 0.990 | 0.823 1.022 | 0.223
R? =0.970
R? = 0.955 0.294 | 0.034 0.631 0.036 | 32.80 | 22.23 | 37.734 | 38.011 | 0.006
R? =0.973
R? =0.974 0.220 | 0.186 0.225 0.197 | 0.984 | 0.997 | 1.004 1.008 | 0.180
R =0.977
R 0,950 0.294 | 0.033 0.663 0.033 | 43.75| 2463 | 7.615 | 37.448 | 0.006
R? =0.869
R =0.973 0.225 | 0.131 0.348 0.156 | 1.284 | 1.190 | 0.994 1.239 | 0.189
R =0.912
R =0.968 0.300 | 0.016 0.662 0.030 | 49.12 | 37.64 | 7.315 | 29.586 | 0.006
R? =0.830
RE =0.967 0.202 | 0.187 0.300 0.147 | 1.069 | 1.059 | 0.896 1.008 | 0.206
R? =0.940
R = 0,783 0.301 | 0.01 0.677 0.046 | 16.63 | 4.613 | 6.539 | 14.739 | 0.006
R =0.847
R? =0.932 0.234 | 0.151 0.309 0.175 | 0.996 | 0.858 | 0.957 1.005 | 0.202
R? = 0.880
R? =0.503 0.310 | 0.008 0.678 0.046 | 8258 | 1.820 | 3.187 5.935 | 0.007
R; =0.710
R =0.827 0.207 | 0.057 0.402 0.157 | 1.199 | 0.848 | 0.971 1.124 | 0.198
R? =0.395
RE =0.269 0.395 | 0.015 0.654 0.110 | 1.653 | 1.367 | 1.485 1.715 | 0.008
R? =0.327
RE =0.417 0.324 | 0.061 0.498 0.161 | 1.053 | 0.944 | 0.989 1.074 | 0.146
R? =0.365
R =072 0.396 | 0.016 0.656 0111 | 1573 | 1.206 | 1.481 1.926 | 0.008
R =0.325
R = 0.481 0.335 | 0.015 0.505 0.172 | 1.008 | 0.854 | 0.980 1.124 | 0.150

M Copyright © ISTJ waimYce WIAK

wtr XYbKOFM am4




International i bl iy iy

Science and Technology Journal Volume 23p C /1K ot e o ) Q
1 8~ 1aA y°© - October 20200 9 H ISTJ/\
5.  Conclusion and Discussion

In this research, we referred to the multicollinearity problem,
methods of detecting of this problem and effect on a result of
multiple regression model. Also, we make a comparison between
RR methods and OLS by using a simulation data (1000
replications) In each simulation study, 1000 ridge regression
estimate and VIF (variance inflation factor) and SSE (sum squared
error), for different k and different were computed . We noted
ridge regression model are better than ordinary least square when
the muticollinearity problem is exist and the best model is the
generalized ridge regression

We notice that:

1- When r approaches 1 the problem is till present though SSE is
small but VIF is large in OLS and RR and the estimates are non
significant while in RRthe SSE is still somewhat low and VIF
approaches 1 and the values of are significant though they are
biased. Under these conditions we selected the value of k besides
drawing with the least bias possible. Accordingly, the RR is better
than OLS when theris multicollinearity problem.

2- In the case when r approaches 0 the multicollinearity problem is
somewhat nopresent and we notice that in both cases AVIF
approaches 10,, that ASSE is low, and that estimates are somehow
significant and close from orike other.

3- When the multicollinearity problem is somewhat present and
we notice that RR is better in terms of AVIF and estimates.
Therefore, in presence of the multicollinearity problem it is better
to use RR rather than OLS because estimates arsigraificant in

the model
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Comparison between design and simulation of patch
antenna using Math CAD and microwave office
Applied Wave Research simulator

Waffa Mohamed Abdullah Ahamed Elbarsha
Elsitiy The Bright Star University
The College of Electrical Faculty of technical Engineering
&Electronic Technology BenghazElectrical Engineering Department
- Libya Albriga - Libya
Waffa.m.elsitiy2017@gmail Dbsu@bsu.edu.ly
: bbb A1 OF
Bluetooth, Zdz t+1pd!a edlda G5 AW &z | K OuwuG:14& -1 z!;

. D21 & ¢ i GWH3G!2A. iRdyiDAYKEA WLAMN, RFID,

°. "k Oh! Gnh 6GP OF&1N ¢Y:.k .DZX . Kk

y1azya.  ¢CAnAaNy 3 'a UGS¢l Adpaidz T OladEs! a

OF&a ~! & at OFA&atn!a 1 N; +&1 Lj0& Ij~ Nj

.(Miciostrip Antenna)” . 3~ ! &

¢cG*G, dz O, dGLj v p&-_, 1GA ~ 3T Oveo T

microwave office( + ¥, 1! & & Gn1 MateCAD] G* Nja) N dzG
1. . dzGLj " ! & {AWR(AppliecAWave Resedrchji G| @ ! &

Abstract:
In past decade has witness the introduction of many new

wireless technologies, including Bluetooth, WLAN, 2.2G, 3G
Cellular telephony, Radio Frequency identification (RFID), Ultra

wideband (UWB) communications, and more. Each new
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technology requires innovations in antenna desigachieve their
full potential.

Low- profile, low-cost antenna supports the operation of many
modern communication systems. Microstrip patch antennas
represent one family of compact antennas that offers the benefits
of a conformal nature and capabilibf ready integration with
communication systems printed circuitry.

In this paper, we review the micro strip patch antenna design using
the MathCAD simulation and microwave office AWR (Applied

Wave Research) and comparison between two results.

1-Introduction:

In this paper, we exhibiting the patch antenna, Advantages and
disadvantages of patch antenna, Feeding Techniques, Design
procedure of single rectangular Micro strip antenna with Mathcad
simulation, and Implementation of Micro strip paihtenna by
using AWR.

1.1Basic characteristics:

In its most fundamental form a Micro strip Patch antenna consists
of a radiating patch on one side of a dielectric substrate which has
a ground plane on the other side as shown in Figure (1). The patch
is generally made of conducting material such as copper or gold
and can take any possible shape. The radiating patch and the feed

lines are usually photo etched on the dielectric substrate [4].
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Radiating
slot )

£ &

Ground plane

Figurel. Basic features of a patch antenna [1].

1.2 Advantagesand disadvantages of patch antennas

Table 1. Advantages and disadvantages of patch antenn@3

Advantages

Disadvantages

They are light in weight and low profile

Narrow bandwidth

They can be made conformal to the host
surface

Lower power gain

Their ease of mass production using printec
circuit technology leads to a low fabrication
cost

Lower power
capability

handling

They are easier to integrate with other micr
strip circuits

Polarization impurity

They support both linegrolarization and
circular polarization

Surface wave

They can be realized in a very compact forr
desirable for personal and mobile
communication hand held devices

They allow for dual and triple baraperations
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2- Feeding Techniques:

Micro strip patch antennas can be fed by a variety of methods.
These methods can be classified into two categodestacting

and norcontacting. In the contacting method the RF power is fed
directly to the radiating patch using a connecting element such as a
micro strip line. In the noftontacting scheme, electromagnetic
field coupling is done to transfer power between the micro strip
line and the radiating patch The four most popular feed
techniques used are the micro strip line coaxial probe (both
contacting skemes) aperture coupling and proximity
coupling(both nofcontacting schemes) [4]. Figure (&hows the
commonPatch antenna feed In this paper we used micro strip
line feed (inset feed) becauSase Fabrication and Impedance
Matching is ease either.

© ' @

Let/S
A 4

Figure (2) Patch antenna feed: (a) Micro strip line feed, (b) coaxial probe
feed, (c) Aperturecoupling feed and (d) Proximity coupling feed[1]

Table (2) below summarizes the characteristics of the different feed

techniques

HAp Copyright © ISTJ wAmMYcs WIAK
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Aperture
Coupled

More

excellent

alignment

Good

Easy

21%

Proximity
Coupled

More

Poor

Alignment

Good

Easy

13%

Inset
Feed

More

Poor

Easy

Better

easy

2-5%

Gap
Coupled

More

Poor

Easy

Better

Easy

2-5%

Non
radiating
Edge
Coupled

Less

Poor

Easy

Better

Easy

2-5%

Radiating
Edge
Coupled

Less

Good

Easy

Better

Poor

9-12%

Coaxial
Probe
Feed

more

poor

Solder

poor

()
Q
(%]
<

2-5%

Spurious
Feed

Radiation

Polarization
Purity

Fabrication

Ease

Reliability

Impedance
Matching

BW

(matching)
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3- Design procedure of single rectangular Micro strip antenna

with MathCAD simulation:

In procedure, it assumes that the specified information includes the

di el ectri c c o n)gtteaesohantdréquescy)ffasdt r at e ( U
the height of thesubstrate h.

The procedure is as follows :

1. s p e c i fiyGHz),thnd h(mm).
2. for an efficient radiator, a practical width that leads to
good radiation efficiencies is

V, 2
2f

2fVe ()

Where v is the freespace velocity of light.
3. The effective dielectric constant of the Microstrip antenna is
given by equation as:

1
Ereit =& +1+ G 1§+12hg ’
2 2 Wl @)

4 . Wh e n w i s f ound t he extensi on
determined by agption as:

(6 +0.3)(Y +0.264
DL =0.412h hw

(ereff - OZS&(F +08) (3)

5. The actual length patch can be determined by using following
equation
. ¢ 3 (4)

Where Letris the effective length
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VO
2f, /e

r

L =

eff

6. For arectangular patch, typical input impedance at the edge of a

patch range 100ohm to 400 ohm, can be written as[4]:
2

—00 2 (L2 5

7. The mutual conductance G12 can be calculated as:

o .
GlZ——lzoo2 J,(K,Lsin@)) ©)

Where 4 is the Bessel function of the first kind of order zero.

8. In this paper the Micro strip inset feed line used for feed the

patch, so the equation given for calculating the feed position can
be written as:

Yo = L cos Y(y2Z,(G, +G12)
p (7)
Where 2 is the characteristic impedance 500hm).

Gin is the conductance can be obtained by as:

Gin = !
12Qp?

9. For two slots spaced by a distance L a part, the E and H plane
radiation patterns may plotted using the equations [3]:

sin(k"TW cos@))
k.h

E(g) = sin(@)
> cos@) (8)
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H-plane (= 0°,0° ¢ g ¢ 180°)

sm(ki cosf))
h cos(ki cosf)
kh cos()

2 9)
E-plane ¢ = 90°,0° ¢ 7 ¢ 90° and 270° ¢ 7 ¢ 360°) [1].

H(f)=—+5——

Figures (3a), (3.b) show the E and-plane radiation pattern of
single Micro strip patch in polar respectively.

225 315

270

(a) (b)
Figure.3 radiation pattern of single Micro strip patch in polaryp)&he
(b) H-plane

10. The antenna ia resonant circuit therefore; energy will be
stored in the system. it can describe the energy stored by the
parameter Quality factor(Q).

Typically there are three loss radiation, conduction (ohmic),
and dielectric losses. Therefore the total qudagtor Q is the
influenced by all of these losses and is, in general, written as [3]:

1_1,1 1

Qt Qrad ac ad (l 0)
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Where:
Q is total quality factor.

Qc is quality factor due to conduction (ohmic) loss.

Q=hpinm (g is the conductivity of
Qradgis quality factor due to radiation (space wave) losses.

_pof, el
Qrad - Gh
G f— GlZ
w
Quis quality factor due to dielectric lose
1
Q= tand
(tanu i s the Isotsrsattea nngaetnetr ioafl tthaen Us=

11. The efficiency (which increases as h increases) may be
expressed as:

Q.
Qrad (1 1)

12. The directivity is one the most important figureé merit
whose definitioris given by:
4
D = max
Prad (12)
Where Uhax is the maximum radiation intensity can be written
as:

2
Umax — |V0 |2 (ﬂ)Z
2hop* "/,
Where:
Vo is the voltage across the center of the slot()).
oi s the 120" .
Pradis the radiated power can be written as:

e=

2
P _|V0| I
rad — 2/7
oP
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13. The gain G is given by:

G=e*D (13)
The gain increases with resonant frequency and h decreases with
increase in U
Table (3) shows theimulated of characteristics drastically changes
with changing resonant frequency and dielectric constant of
substrate by using Mathcad.

Table (3) the simulation results for rectangular Micro strip

antenna
T
® =

o
& = 5 5 = o| @ o
o > —~ —~ — —n
“1&| 3| 5| 2 S| °| " 8| &| -
O N—r N} N—r )
8 2
2.4 49.4 41.2 429 | 476 14.4 219 | 096 | 5.2 7 252.5

2.2

2.45 | 48.4 40.3 42 477 14.1 21 09 |52 |7 252.2

25 | 474 39.5 41.2 | 477.9 | 13.9 20.2 1097 |52 |71 | 2519

2.4 | 48.7 40.3 42 498.6 | 14.2 205|096 |52 |7 251.6

2.3 | 245 | 47.7 39.5 41.2 | 499.4 | 13.9 19.7 | 0.97 | 5.2 7 251.4
2.5 46.7 38.7 40.3 | 500 13.6 189 | 0.97 | 5.2 7 251.1
2.4 46.6 38 39.6 | 5475 | 134 175 | 0.97 | 5.2 6.7 253

26 | 245 | 456 37.2 38.8 | 548 13.2 16.8 | 0.97 | 5.2 6.7 252.7
25 44.7 36.4 38 548.8 | 13 16.2 | 0.97 | 5.2 6.8 252
24 37.35 | 28.7 30.2 | 582.6 | 10.7 10.4 | 0.98 | 5.02 | 5.9 312.4

46 | 2.45 | 36.6 28.1 29.6 | 582.9 | 105 10.8 | 0.98 | 5.02 | 5.9 312.2
2.5 36 27.5 29 583.2 | 10.3 104 | 0.98 | 5.02 | 5.9 311.9
HMM Copyright © ISTJ wAmMYcs WIAK
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9.8

24 | 26.9 19.7 21 4056 | 7.9 87 1099 |52 |53 |5261

245 | 26.3 19.3 20.6 | 405.7 | 7.8 84 |099 |52 |53 |5256

25 | 258 18.9 20 4058 | 7.6 81 | 099 |54 |533]|525

4- Matching techniques:

The operation antenna system over a frequency range is not
completely dependent upon the frequency response of antenna
element itself but rather on the frequencharacteristic of
transmission liné antenna element combination [1].

They are many matching techniques such as-ha#fvelength and
Quarteri wavelength Transformer that can be used to connect the
transmission line to the antenna element and which ealesigned

to provide acceptable frequency characteristic. There will be used
the Quartef wavelength Transformer [2].

Table(4), which give the exact line impedance for N=1,2,3, and 4
section Binomial matching transforms, for ratio of load impedance
, ZL(Rin) to feed line impedanceyZ(Z.=252.2ohm(atF2.45) ,

8 , Zo=500hm).
Table (4) Binomial Transformer Design

N=2 N=3 N=4

ZI\NZ | ZN\Z | ZAZ | ZN\Z | ZAZ | Z3\Z | Z\Z | ZAZ | Z3\Z | Za\Z
0 0 0 0 0 0 0 0 0 0

5 1.1 3.31.2/2.2{4. 1] 1. 71.658| 3.04| 455

Figure (6) show the simulatedi:Sparameter for single patch
antenna with matching and without matching by using Mathcad.
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frequency (GHz)

Figure (6) The simulatediSparameter for single patch antenna without
matching and with matching(N=1,2,3) .

S11 with out matching.

Sm with matching (N=1)

Sm1 with matching (N=2)

Sm2 with matching (N=3)

The most important parameter that shows the antenna efficiency is
voltage standing wave ratio (VSWR). The results tabulated in table
(5) are obtained VSWR for singpatch antenna.

Table (5) VSWR for single patch antenna

Without with with with
VSWR matching | matching(N=2) | matching(N=3) | matching(N=4)
5.045 1.402 1.183 1.087

5- Implementation of Micro strip patch antenna by using

AWR

The software used to simulate the Micro strip patch antenna is
microwave office AWR (Applied Wave Research). The simulated
antenna using AWR software is shown in figure (7). Where, we
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used to plot & parameter, Gain, as well as radiation patterns. The
Figures (8), (9), (10) shown the simulation result by using
software(AWR).

Figure (7) AWR Schematic of implementation of Micro strip line fed
patch antenna.

RL —==DB(IS(1.1)])
L e 1266
- S

/‘\ 2.399 GHz 2.4503 GHz
s . |-5.955 dB -5.906 dB
- N\ w//
=)
\-
\\
\ .
-10 \\ i
\ /!
\ 2.4285 GHz
V' |-14.07dB
N —
-15
23 235 24 245 25

Frequency (GHz)

Figure (8) Return loss of single Micro strip patch antenna (dB)

Gain

- VGT (SinglPatch,1,1)
(Deg)

2 22 24 26 28 3
Frequency (GHz)

Figure (9) Gain of singl#licro strip patch antenna (dB)
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SinglPatch E_Plan

N

SinglPatch H_Plan Mag 6 dB
ag 6 dB e T WD 7 Ang 23 dB |Max
d % 897457 dB

B >< Mag 9 dB
Ang 0.0029 dB

(a) (b)

Figure (1)Radiation pattern of single Micro strip patch antenna:{a) E
plane (b)H-plane

6- Conclusion

The aim of this paper was tGomparison between design and
simulate of microstrip patch antenna for use in wireless
communication systems. The WiFwiteless fidelity uses the
frequency range from 2i42.5 GHz (IEEE 802.11a).

The inputimpedace of patch antenna it
with using Mathcad. So it has been used matching technique
(Quarter wavelength Transformer) to improve matching ,where it
has been found the VSWR 1.18by using Mathcad ,will byusing
AWR was 138. 2q.

The othercharacteristics of single patch it hasbeen found, the
directivity 5.2dB with Mathcad and 4.3dB withAWR. The Return
loss at center frequenef27.43dB without matching and5.72 dB

by using Mathcad.
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Abstract

Studies the corrosion behavior of stainless steel 3dlétding
using gas metal arc welding (MIG) techniques. The corrosion
behavior was performed by potentiostat at scan3ate.sect in

3.5% NaCl to show the polarization resistance and calculate the
corrosion rate from data of linear polarization by Tafel
extrapolation method. The results indicate that the MIG cladding
increase the corrosion Tafel slop, while decrease tharipation
resistance compared with layer cladding of SS 316L on low carbon
steel. Cyclic polarization was measured to show resistance of
specimens to pitting corrosion and to calculate the forward and
reverse potentials. The results show shifting the falweeverse

and pitting potentials toward active direction for cladding samples
compared with different parameters. The clad beads in lines due to
argon gas was used with samples; used to interpret the cyclic
potential dynamic polarization curve are indhgl pitting
potential, repassivation or protection potential, anodic to cathodic
transition potential, hysteresis and acipassive transition
potential.
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Key Words: cladding, stainless steel 316lgw carbon steel,

MIG cladding, corrosion behavior, polarization cyclic and
potential dynamic Polarization.

Introduction

The corrosion behavior of carbon steel weldments is dependent on
a number of factors. Consideration must be given to the
compositional effects of low carbon steel and welding consumable
and to the different cladding processes used. Because carbon steels
undergo metallurgical transformations across the weld and heat
affected zone (HAZ), microstructures and morphologies become
important [1]. To join metals having different properties and
without losing their properties, Cladding is one of the most
ef yci ¢hads forntlee bonding of those materials. Several
methods of cladding such as roll bonding [2]. Austenitic Stainless

HMY Copyright © ISTJ wAmMYcs WIAK
wtr XYbKOFM am4



International

Science and Technology Journal

ST aA g

hu1

iy p gty Ay

Volume 23D C /1 K juraiiest siones s Tohasigy s

October 20200 9 H ¢ I S T.J

X

Steel 316L material is used in various industries for gas drilling,

oil rings for removal and protection against corrosion. SS309L as a
filler metal has also, been used in such applications but due to
more percentage of carbon present in the material composition

(0.030 . 0 8 %)

as

compar e

wi t h

316L

resistance [3, 4]. cladding of three different layers of SS316& on

pi ece

of

mi | d

steel

has

been

(O 0.

studi e

on these different layer specimens. The result of this test shows
that the piece with one cladding layer has low corrosion resistance
rate as compared to the 23pieces having two arek tbladding
layers. The best result is shown by specimen having three layers of
cladding on it having corrosion resistance rate [5].

2.1 Experimental procedures

2.1. Samples Preparation
Austenitic stainless steel 316L was used as a filler material, and

its chemical composition given in Tablel, AISI 1018 steel was

used as a base material because it is widely used in industries for
making different components for different applications.
chemical composition is given in Table 2,

Tablel: Chemical Compogion of Stainless Steel 316L (wt %)

Stainless Steel 316L

C 0.025 Ni 12-13
Mn 1.52 Mo 2.53
Si 0.7-1 N 0.06
P 0.02 Cu 0.3
Cr 1819

Table2: Chemical Composition of Low Carbon Steel (wt %)

Low Carbon Steel
Fe 99.2 Mo 0.005
C 0.18 Ni 0.002
Si 0.019 Al 0.061
Mn 0.44 Co 0.05
H MM Copyright © ISTJ wAmMYcs WIAK
wtr XYbKOFM am4
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P 0.0080 Cu 0,028
S 0.005 Nb 0.005
Cr 0.013 Ti 0.005
\ 0.005 W 0.05

The specimens were cut from low carbon steel plate and one of the
surfaces was cleaned to remove oxide and dirt before starting the
process of cladding. The SS316L of 0.8mm diameter for
depositing the clad beads in lines. During MIG method argon gas
was used with 8020Amp, 1720Volt and speed 20dmin.
2.2Experimentation for Cladding

Two samples were used with optimum cladding of SS316L on low
carbon steel using gas metal arc welding MIG method, and the
welding machine was used as showing in Figure 1.

4 -
Figure 1 MIG Welding Machine

The samplel at 120A cladding current, 20V cladding voltage and
sample2 at 80A cladding current, 17V claddirgitage, with the
criterion of obtaining a sound cladding bead with good bounding
and acceptable bead profile, showing Figure (2a) workplace MIG
welding process and Figure (2b) shows the welding lines.

Effect of current (), voltage (V) on reinforcemenhi¢kness of

the cladding), penetration (depth of fusion), dilution (percentage of
dilution of the cladding layer) and hardness (micro hardness of
sample) were examined. The samples were prepared after all the
cladding process was performed. The samplesewaut in
perpendicular direction of the cladding, after cutting process the
samples were cleaned then placed in mould and marked to
facilitate working on the samples.

HHAN Copyright © ISTJ wAmMYcs WIAK
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Figure 2 (a) workplace MIG erIdi procgg3 Show welding line

For calculation of tha dilution, the reinforcement and penetration
were measured from the cross sections of photography of
specimens. Both the thickness and depth of fusion were measured
using Foxit Reader software at several areas of the cladding as
shown in Figure (3a) andrerage values are reported. Dilution (D)

of the cladding was estimated using equation (1) [6]. Thickness of
the cladding and depth of fusion, are shown in Figure (3b).

OQa 6w Qe pnH88 BB 88 8 Bp [6].

WhereB = Penetratiorfdepth of fusion), and

A= Reinforcement (Thickness of the cladding).

Dilution is defined as the percentage of base metal in the cladding
metal deposit. If the percentage of dilution is high, then the
percentage of base metal in the weld metal deposibwilligh and

vice versa. At a higher percentage of dilution level, the surface
properties are not enhanced to the expected level because of the
presence of a higher amount of base metal.

On the other hand, at a lower percentage of dilution level, the
surface properties are much better compared to the base metal
because of a low percentage of base metals in the deposited weld
metal. Hence, the cladding process which produces a low
percentag of dilution is generally preferred for hard facing
applications [7]. The basic difference between welding and

HHM Copyright © ISTJ wAmMYcs WIAK
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cladding is the percentage of dilution [8,9]. Quality of cladding is
primarily dependent upon chemical composition of the cladding
metal, dicated by dilution of the base metal; the ideal dilution is
approximately in range from 5 to 45%. The higher values of
dilution may lead to excessive mixing of clad material with
substrate.

Penlration (P)|

Base metal

Figure3 (a) Photography of cross section for the safghl(®)
Schematic representations of the procedures adopted to calculate
Dilution[6]

It can result to lower hardness of clad layer [10,11]. A typical
result of overlaying with conventional arc welding processes is a
high dilution level of the coating.
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2.3 Preparation of the Corrosion Test

Figure 4samples were cut and then area of the sample relating to
corrosive environment was 0.25rAnto keep this area constant,
the samples were coated by resin or polymeric materials such as
Teflon or polyester withhe defined area. The sample prepared and
connected to a copper wire and then were cold mounted the image
of prepared corrosion test samples is showfigure 4.The open
circuit potential was measured to a mirror finish, rinsed in distilled
water and gired in desiccators. The electrolyte reference used was
sea water (3.5% NaCl). Polarization experiments were performed
in iGammary corrosion test devizwith electrochemical standard

cell with provision for working electrode, auxiliary electrode (Pt
electode) is shown inFigure 5 Electrochemical measurements
were performed with a potentiostat at a scan rate 3mV.sec

SN

N

Figure 4 Samples preparation for electrochemical test

Figure5 Gammary corrosion test device

The main results obtained wezgpressed in terms of the corrosion
potentials (Eorr) and corrosion current densitydgf) in addition to
measure the potentiodynamic anodic polarization curves were

HHO Copyright © ISTJ wAmMYcs WIAK
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obtained at a potential rate of 3mV.Sgcand a potential range
from 0.55Vto 1.¥ (3.5% NaCl) in relation to the corrosion
potential.

3. Results and Discussion

3.1 Effect of MIG Method Parameters on Percentage of
Dilution

The value of the percentage of dilution at different conditions of |
and V is given in the Table3.

Table3: Variables levels and observed values of percentagef
dilution

Welding Current (0 Voltage (V) | Dilution %
Parameters | amp.

Samplel 120 20 30. 2

Sample2 |80 17 13.9

The effect of cladding parameters (current and voltage) on
dilution. It was observed thahe current and voltage have a
positive effect on dilution. Because the dilution percentage
increases with increase of current and voltage. In the dilution is
maximum samplel (30. 2%) when current and voltage at their
maximum limit (120A20V) and dilutionis minimum sample2
(13.9%) when current and voltage at their minimum limit (80A
17V).

3.2 Microstructure of Cladding

The microstructure of SS316L cladding shown in Figure (6a) and
low carbon steel base metals are shown in Figure (6b). The etched
sampleswere subjected to an extensive optical microscope to
study the microstructure in the base metal, heat effect zone,
interface zone and clad metal zone under different magnifications.
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Figure6 (a) Uptlcamlcrostructure of clads
Deposited (b) Optical microstructure of Low carbon steel

Microstructure of samplel; base metal, interfacial zone and clad
metal zone for120/20V are showing in Figure (7a,7b).

Figure 8 shows microstructures of the sample2 clad made using
80A-17V at Figure (8a) Interfacial zone, Figure (8b) clad metal
zone. For cladding, a dendritic microstructure was developed at
fusion boundary due to fast cooling conditions; Figure (7b, 8b)
more globular structuresvere observed at center of weld clad
metal that exposed ferrite content in Figure (7b) than irFitpere

(8b), due to the increase in heat input. For heat affected zone
(HAZ) and (1Z), the microstructure is critical for clad depedit
properties.

JiaE ' LTI Y "

‘J-»" .“ J { {” % l ‘\\‘

e, YRTTRNS

(Substrate) R b 2 Saify 4 ;‘.?‘t\\.»

Figure7 Microstructures of the clads deposited samplel
at (a) Interfacial zone and (b) clad metal zone

HHP Copyright © ISTJ wAmMYcs WA
am

K
wT X4YbOF ™M M A



International Ay s 5

Science and Technology Journal Volume 23 C /T H s e s T e

1 &° I 4A ¢ : October 202003 ¢ IST-.I/\(

The HAZ is the area of the base metal that microstructure and
properties is altered by inducing intensive heat intontetal. It

can be noticed that narrow HAZ was obtained for the examined
welds as in Figure (7a, 8a) that observe a continuous phase,
without micradefects such as pores or cracks along the interface
zone, allows having a good bonding between the substrdtéha
cladding material.

(Substrate) (Cladding)

Figure 8 Microstructures of the clad deposited sample2 at (a) Interfacial
zone (b) clad metal zone

3.3 Electrochemical behavior for Cladding clads deposited
SS316L on Low Carbon Steel

Two samples were electrochemically invedigh the other
sample was taken from the substra&S 316L on low carbon steel
interface and the other sides were covered to prevent any contact
intervention. Both samples were anodic ally polarized starting with
below the open circuit potential for abut 30minutes at room
temperature25 Qwith solution in 3.5% NaCl. Corrosion rate was
calculated using Faradays law using equation (2)

Q
oY o e Ow888888888888¢

WhereCR = corrosion rate ind( a7, icorr = corrosion current
density (* fwd ) , K = Faradays 3constant
G & 6waw) and d = density ifQ o & ).
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3.3.1 Polarization Cyclic Test

Figure 9 (a, b) shows a polarization cyclic graph of SS316L on low
carbon steel samples. The polarization cyalives for samplel
shows a starting potential at 477mV (that is characteristic of
austenitic stainless steel). The passive zone finished (at protection
potential (Ep) at 277.9mV. The pitting nucleation and a right loop
are obtained; the cycle finished wighrepassivation breakdown
potential (Eb) equal 443mV (that is characteristic of pitting
propagation) and a positive hysteresis due to the irreversible
damage by pitting are also observed. The corrosion rate was
0.12814 ml/year. Figure (9a). Marxel PourbHil] concluded that

on the SS316L surface an irreversible pitting was produced. In
other work cyclic polarization experiments at SS316L were
performed and pitting nucleation and propagation were observed
[12]. Shieu et al determinate that SS316L pittmgcleated and
propagated on an under surface, leaving the SS316L sample
useless [13].

The polarization cyclic curve for sample2 shows a starting
potential at-509mV, but the breaking potential was not observed.
The loop is on the right, indicating pittingusceptibility of
sample2. The passive zone finished at protection potential (Ep)
equal +372.3mV and the cathodic curve are on anodic curve. The
cycle finished with a rg@assivation breakdown potential (Eb)
equal 265mV. This indicatethat the sample2 caagy presented
chloride attack resistance Figureg®

Croie Pulsrwanos
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Figure 9: Polarization cyclic curve of corrosion samples aftt
30minutes in 3.5wt%NaCl Solution

(a)samplel,and (b)sample2

The corrosion rate was5.673m/year Figure (9b). A sirbidnavior
reported Gaertner et al [14], for a sample2 coating @ B8n a
saline electrolyte and observed that the sample2 coating was very
resistant to the chloride attack. For some materials, the pitting
potential coincides with the corrosion potehtiahich occurs
when there is an oxide film on the material surface prior to the
polarization as shown drigures 9 (a,b)Due to the intersection of
cathodic branch with the traqp@ssive region of anodic branch, the
value of pitting potential is the sarae corrosion potential.

3.3.2 Potentialdynamic Polarization Test

FigurelO (a,bshows apotentiatldynamic polarization diagram of
the corrosion samples after 30minutath solution in 3.5% NacCl.

For cladding of SS 316L on low carbon stsajiven in Figure 11a

for samplel and the data relating to this diagam® 3mV/Sec,
potential range from 0.55V to 1.3V and the oé&wcuit potential

is -0.2239V. Figure 3.5b fosample2 and the data relating to this
diagram are 3mV/Sec, potential rarfgem 0.55V to 1.3V and the
opencircuit potential is 0.2049V as shown in Table4. Cladding
plates of SS316bn low carborsteel, with and without polishing,
showed lesser.
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The OCP time measurement is considered as an important
parameter for evaluating thsetability of the passive film of
samples. As indicate that both of low carbon steel cladding shift
the open circuit potential (g toward active direction. Thus
samples ofcladding SS316L on low carbon steel using MIG
method thermodynamically less tendsn to corrosion. The
behavior of cladding gives unstable surface/electrolyte interaction
through the variation of potential with -20Volt, 80120Amp and
speed 20crimin.

Table 4: Comparison between corrosion rate of samplel and sample
2 for cladding SS316Lon low carbon steel

. Corrosion rate
Specimens| |cor.(MA/CM?) | Ecorr. (V) TR
Samplel 3.5 -403 0.041
Sample2 3.1 -337 0.0359

0.05

Corrsion Rate, mmiyear

(sample1) current (sample2) current
120Amp and20Volt 80Amp and17Volt

Figure 10 Comparison between corrosion rate of sample 1 and sample2
for cladding SS 316L on low carbon steel

Figure 11shows that the potentidlynamic polarization curves
exhibit the pitting corrosion potential of weld metals produced
using different welding current. It was found that increasing
welding current (sample2) from 80 to 120amp and speed
20cmmin; shifted thepitting corrosion potential from 277 to
390mVSCE.
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()

| : ;
Figure 11 (a,b) Schematic illustration of potentighamic scan
(a)samplel and (b)sample2

This might be due to the smaller dendrite sizes and lesser inter
dendritic spacing in the fusion zone produced by faster cd speed,
and the pitted area was adjacent to phase boundary between
austenite and deklferrite as shown in Figure 11(b) these results
are similar to that reported by Wich an and Loeshpahn [15].

For some materials, the pitting potential coincides with the
corrosion potential, which occurs when there is an oxide film on
the material surface prior to the polarization. Due to the
intersedbn of cathodic branch with the trapsssive region of
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anodic branch, the value of pitting potential is the same as
corrosion potential.

4. Conclusion

Based on the results achieved in this study, the following
conclusions can be drawn.

1. The cladding curranis an effective parameter affecting
heat input and melting. In this regard, it is the most important
process parameter which influences the dilution. Increase in
cladding current leads to increase in dilution percentage and vice
versa.

2. The smaller dende sizes and lesser irtdendritic spacing

in the fusion zone produced by faster cladding speed, and the
pitted area were adjacent to phase boundary between austenite and
deltaferrite.

3. A continuous phase, without mictefects along the
interface zone, dving a good bonding between the substrate and
the cladding material.

4. The current has a positive effect on the reinforcement,
depth of penetration and percentage of dilution of cladding
process, where increases with increasing the cladding current from
80A to120A.

5. The voltage has a positive effect on the penetration and
percentage of dilution of cladding process, where increases with
increasing the voltage from420V, while found high of
reinforcement decreases with an increase in the voltage.

6. Polarization measurements reveals that corrosion potential
for sample2 is less negative than samplel, indicating that former is
more corrosion resistant than later in samplel. The higher
corrosion susceptibility of sample2 was due to less protective
surface passive film, results in high anodic dissolution rate. The
values of corrosion current densities also support this observation.
7. The similar between pitting potential and protective
potential with corrosion potential are the most important
parameters foevaluating the material pitting corrosion resistance.

HOM Copyright © ISTJ wAmMYcs WIAK
wtr XYbKOFM am4



International i bl iy iy
Science and Technology Journal Volume 23P CJT K ittt s g s

hu1 . &= I aA y¢ = October 20200 9 H ISTJ}\Q

5. References

[1]C.G. Arnold, "Galvanic Corrosion Measurement of

Weldments," Paper 71, presented at Corrosion/ 80, Chicago, IL,

National Association of Corrosion Engineers, March 1980.

[2]Zina Dhib, NoamenGuermazi, Monique Gaspérini, Nader

Haddar o Cl adrtdn stgel t@ dustehitic \wtainless steel

by hotroll bonding: Microstructure and mechanical properties
before and after wel di ngo; Materi a
Accepted 29 December 2015 Avdile online 7 January 2016.

[3] Rao, N. V., Reddy, G. M., &Nagarjuna, S. Weld overlay

cladding of high strength low alloy steel with austenitic stainless

steel Structure and properties. Materials & Design, 2011; 32(4):

2496:2506.

[4]Wang, F. C., Du, X. D., Zhan, M., Lang, J. W., Zhou, D., Liu,

G. F., &Shen, J. Microstructure and Mechanical Properties -of Cr

SiC ParticlesReinforced FeBased Alloy Coating. Journal of

Materials Engineering and Performance, 2015; 24(12): 4688.

[5]Vedant Singh , Virender Singh, Mander Anand Mohano St
of corrosion behaviour of S$16 cladding deposited by shielded

met al arc weldingo; 2nd I nternation
Mechanical Engineering doi:10.1088/17899X/402/1/012130

(ICAME 2018).

[6] Tarun ,Bhuvnesh,Kulbhush andarun "Prediction and

Optimization of Weld Bead Geometry in Metals Arc Welding

Process Using EDptimal Methodology" International Journal of

Science, Engineering and Technologyolume 2 Issu 7 ,OCT

2014.

[7] Hassan sasdawi "Prediction and Optimization o€&ld&V

Bead Volume in Gas Metal arc Welding of Aluminum By

Response Surface Method" Master Thesis, oct.2012.

HOH Copyright © ISTJ wAmMYcs WIAK
wtr XYbKOFM am4



International i bl iy iy
Science and Technology Journal Volume 23P CJT K ittt s g s

hu1 . &= I aA y¢ = October 20200 9 H ISTJ}\Q

[8] Pradeep, Ramesh and Durga "Comparative Study of Hard
facing of AISI 1020 Steel by GasWelding and TIG Welding
Processes” IOSR Journal of Engineeriif@SRJEN) elSSN:
22503021, pISSN: 2278 Volume 2, Issue 9, September 2012.

[9] Mi | | er Guidelines AGas Met al

Corporation Miller Electric Mfg. Co. 2012.

[10] Liane and Mario" Cast Handbook of Cladding Technology
Ai2nd Edation , 2000.

[11] Marek and Mt Dj ' ' Coaxi al Laser
Anylesis of Process Parameters" University of West Bohemia,
New Technology Research Centre, May 2188rd 2014.

[12] Marcel Pourbaix. Biomaterials, 5 (1984) May, 1224,

[13] ChunChe Shih, ChwMing Shih, YeaYang Su, Lin
huiJulce Su, Mau Song Chang, Shirgong Lin. Corr. Sci.
46(2004) 427441.

[14] F. S. Shuieu, M. J. Deng and S. H. Lin. Corr. Sci.
4(1998)12571267

[15] W. F. Gaertner, E. E. Hoppe, M. A. Omari, R. S. Sorbello
and C. R. Aita. J. Vac. Sci. Technol. A 22.2.,rAgr 2004.

[16] C. Wichan and S. Loeshpahn, "Effect of Filler Alloy on
Microstructure, Mechanical and CorrosionBehavior of Dissimilar
Weldment between Aisi 201 Stainless Steel and Low Carbon Steel
Sheets Produced by a Gas Tungsten Arc Welding", Advanced
Matelials Research, Vols. 5882, pp. 80816, 2012.

HOO Copyright © ISTJ wAmMYcs WIAK
wtr XYbKOFM am4

Ar

Cl ad



International gyt A0 sy
Science and Technology Journal Volume 23 C /T H s e s T e

hu1 . &= I aA y¢ = October 20200 9 H ISTJ}\Q
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ABSTRACT
The concrete cover protects of the reinforcement against corrosion,
there are severalbrrosion conditions in structures at Tripoli area
Sea water are using in make concrete mix{u,2)

Sea water and local aggregate were used Reinforced concrete
specimens were prepared with different water to cement ratios as
well as with diffeent concrete covers.

Specimens (cubes and beams) have exposed to outdoor (Av.
Relative humidity 50%) and climatic chamber (Av. Relative
humidity 85%) environment.

Electrochemical behavior of the specimens was monitoring
for two years for both envanments|[3] Results have showed that.
Water cement ratio and concrete cover have a significant effect on
corrosion rate for specimens mixed with sea water for both
exposure conditions.

Keywords
Concrete cover chloridei corrosion reinforced concrete
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Introduction

Concrete has been used from many hundreds of yéénish the
ability of concrete to withstand the damaging effect of
environments factors. [1,2,3The physical life time of reinforcing
concrete buildings is mainly[2,4,5,6]

1) The corrosion reinforcemenf concrete structures protected by
concrete cover provides mechanical barrier to the movement of
water and oxygen necessary, which barrier depends on the
concrete quality.

2) The embedded steel by concrete, which means that iron oxide
film rapidly forms on he surface of embedded steel, this film
arising products of cement hydration.

3) high alkaline occurs corrosion of reinforcement,

difference in electr@hemical potential within the steel concrete
due to use of mixing water of high salt conceinbra segregation,
bleeding, unequal compaction in permeability of concrete.

4) alkaline environment destroyed or cracks of concrete, reaches to
surface of embedded steel, that reduced the protection of
embedded steel.
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The objective of this paper is to sfuthe effect of concrete cover,
sea water with different wateement ratios on the electrochemical
behavior and corrosion rate of reinforcement at different
environment. Testing program is summarized by the Figure (1).

Testing program

C.C.E

A 4
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Fig .1. Testing program
Experimental program, Material, and Testing
Effect on sea water on the reinforced concrete specimen and bar
were studied in two parts. The first part of study involved the
effect of mixing water on the reinforcement with different cover
exposed to outdoanvironment. The second part of the program
was an examination of the corrosion rate of the reinforcing steel.

Material

Cement

Normal Portland cement (soog-glhames factory) was used in this
study table (1) content of chlorides and sulfates cement.

Table (1) chlorides and sulfates contents for cement used

Chlorides% Sulfates%
0.1964% 2.160%
Mixing water

Type of water were used throughout this study for mixing, Sea
water from (Matred beach chemical composition sea water is
listed in table (2) anthble (3)

Table (2) chemical composition sea water

lons Sea water
Chlorides mg/It 22198.79
Sulfates mg/lt 3100
Bicarbonate mg/It 244
Carbonate mg/lt NIL

Table (3) chemical composition sea water

lons Sea water
Sodium mg/It 12275
Potassium mg/It 510
Calcium mg/lt 640
Magnesium mg/It 1392
HOT Copyright © ISTJ wAmMYcs WIAK
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pH 7.8
TDS at 105C 71075
Calculated TDS 40359.79
Aggregates

Local aggregates (fine and course) were used in these study
chlorides and sulfates contents and some properties are listed in
table (4)

Table (4) some chemical and physical properties for aggregate
chlorides | sulfates absorption density porosity

Fine 0.0106% | 0.3530%

agg

Coarse | 0.0673% | 0.0396% 2.37
200 ° °l 2.6% 6.57%

Clay and silt content in fine aggregate 0.51%

Steel
Plain and deformed stebhlrs with diameter of 12 mm and vyield
stress 320 Mpa were used.

Compressive strength

results of compression strength results have been obtained for 28

daysod6 specimen for each type of wal
The results are listed below in table (5)

Table (5) compressive strength results ( Kg/sg.cm)

Mixing WI/C ratio

water

S.wW 350 300 257
PH results

PH of water cement used in concrete mixture, and starting PH of
concrete specimen were obtained and listed in table (6).
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Table (6) PH results

Mixing water cement Starting concrete
potential

S.W S.W

7.8 13.5 11.9

Total chloride content of O.D.E

The results of total chloride content for specimen exposed to
outdoor environment. Results were measured after 25months for
all samples.

S.W
Chloride content 2.492%

Results of testing

Samples of bars mixed with sea water, the results obtained from
reference electrode potential test of embedded steel with different
(w/c) ratios and different concrete cover, exposed to O.D.E .the
results werdisted in fig. (2) from table (7).

Table (7) Electrode potential of embedded bars mixedvith S.W
Exposedto O.D.E (W/C 0.45)

cover mm Time
25 mm 45 mm 65 mm days
400 425 400 30
380 405 380 60
335 410 335 90
345 305 345 120
325 285 325 150
312 297 312 180
310 285 310 210
304 348 304 240
HOWM Copyright © ISTJ wAmMYcs WIAK
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Samples of specimen mixed with sea water, the results obtained
from reference electrode potential test of embedded steel with
different (w/c) ratios exposed to O.D.E and C.C.E

The results were listed Fig. (2) from table (8).

Table (8) Result of electrode potential of specimen mixed with S.W
exposed to O.D.E and C.C.E

Timedays |30 |60 |90 | 120 | 150 | 180 | 210 | 360 | 390 | 420 | 450

wic | 045 | 605 | 195 | 188 | 188 | 158 | 150 | 198 | 221 | 204 | 203 | 215
ratio "o 75| 565 | 292 | 245 | 250 | 305 | 150 | 200 | 397 | 85 | 402 | 400

Samples of specimen mixed with sea water, the results of
corrosion rate test exposed to (O.D.E), with different (w/c) ratios
the results were listed in Fig. (2) from table (9).

Table (9) Corrosion rate (Cr) results for S.W specimen
exposedo O.D.E sample 1 HEu

wi/c

concrete cover mm
0.75 0.60 0.45
9.996 | 16.05 2.034 G1 25
20.25 | 10.05 1.779 G2 45
41.87 | 22.06 1.525 G3 65

Samples of specimens mixed with seater, the results obtained
from reference corrosion rate test, with different cover concrete
exposed to (C.C.E).

The results were listed in Fig. (3) from table (10).

Table (10) Relation between corrosion rate and cover for S.W
specimens Exposed to C.C.E

wi/c
concrete cover mm
0.75 0.60 0.45
2.9 3 3 Gl 25
3 10 22.5 G2 45
10 20 42.5 G3 65
HN N Copyright © ISTJ wAmMYcs WIAK
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Discussion of test results

Graphin Fig. (2) obtained have similar trends in relationships
between potential and time show samples of thessults
embedded bars have concrete cover 45mm for all specimen show
potential greater than of that bars have 25mm and 65mm concrete
cover.

The resuts potential of embedded bars mixed with sea water are
the same results for 65mm and 25mm cover concrete and cement
ratio 0.45.

500

WIC=0.45

=—g==55 mm

w=45 mm

200

25 mm

100

O I I T T I T T T 1
0 30 60 S0 120 150 180 210 240 270

FIG (2) Electrode potential of embedded bars mixed with S.W
Exposed to O.D.E (W/C 0.45)

Graph in Fig. (3) obtained have sianltrends in relationships
between potential and time which the results potential of
embedded bars mixed with sea water increase with cement ratio
0.75.
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FIG. (3) Results of electrode potential of specimen mixed with
S.W exposed to O.D.E and C.C.E

GraphsG1, G2 and G3 in Fig. (4) represent a sample relationship
between corrosion rate and concrete cover with different water to
cement ratio. All results have similar trends in the relationships.

With comparison of the graphs G1, G2 and G3 its evident that the
reinforcement embedded in concrete mixed with 0.45 water to
cement ratio have the lowest corrosion rate than the specimen
mixed with 0.6 and 0.75 water to cement ratio.

In addition, corrosion rate of the bars embedded in concrete mixed
with 0.45 w/c ratioand cover 0.25mm have the same result of the

specimen mixed with 0.6 w/c ratio and cover 0.45mm. whereas,
corrosion rate of the specimen mixed with 0.75 w/c ratio and

embedded 45mm from the outdoor environment has 0.092mg per
sg.cm/year, which represemt$% wi/c ratio and cover 25mm.

In general, corrosion rate of the embedded bars decreases with
increase of concrete cover. For all graphs, corrosion rate of the
embedded bars with cover 65mm and water to cement ratio 0.6 and

HNH Copyright © ISTJ wAmMYcs WIAK
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0.75 have more than three timet the specimen embedded in
concrete have water to cement ratio 0.45 and cover 65mm

45

40

35 -

30

wiC
25 ——0.45
55 y.. o 60
/ wic
15— B 0.75

1e

FIG. (4) Corrosion rate (Cr) results for S.W specimen exposed
To O.D.E sample 1 HEu

Embedded bars have concrete cover 25mm for all specimen show
potential greater thaaf that bars have 45mm and 65mm concrete
cover, but all samples with different water to cement ratio have not
reach to passivity or greater th&#00mv which indicate less than
10% probability corrosion may be occur. The PH values of all
specimens were aunad 12, referring to Fig. (5) and in spite of high
PH value surrounding the embedded bars, they located in corrosion
area. The embedded bars in concrete mixed with sea water come in
compatible with the corrosion results which will discussed in next
section

The relationships between concrete mixed with sea water and
different w/c ratio were show in Fig. (5). Graphs G1 and G2 are
sample of corrosion rate increases with concrete cover, starting
from 0.88 to 1.327 mg/sg.cm/year for 25mm concrete cover to
2.43 and 3.704 mg/sg.cm/year for 65mm and for embedded bars

HNo Copyright © ISTJ wAmMYcs WIAK
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mixed with watercement ratio 0.75 (G3), corrosion rate decreases
with concrete cover.

It could be concluded that the water cement ratio has an important
effect in the results, whereas, corrosion rateghe bars having
concrete cover 25 mm for w/c ratio 0.75 having about 6 times
greater than that of same cover in w/c ratio 0.45, but this effect
decreases to 1.5 times for 65mm.

45

ry
Q

w
u

w
[=]

(5]
wn

——G1l

) il G2

_ =

5 25 45 65 85
Cover mm

[y
(0]

[
(=]

corrosion rate ma/sq.cm/tear
n o

- &

o

FIG. (5) Relation between corrosion rate and cover for S.W specimens
Expose to C.C.E

Conclusion
From the study, discussion of test results it is conclusion the
following:

1. Corrosion rate in concrete mixed with (0.45% wi/c) ratio and
cover (0.25 mm) have the same result of the specimen mixed with
(0.6% wi/c) ratio and covéx.45mm.

2. Corrosion rate decreases with increase of concrete cover for
specimens mixed with sea water and exposed to climatic chamber
environment.

Hnn Copyright © ISTJ wAmMYcs WIAK
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3. The possibility of corrosion increases with w/c ratio for
specimens exposed to climatic chamber environmentnairdd

with sea water. whereas, plain bars show less than 10% possibility
of corrosion ratio. For different water to cement ratio.

4. Water cement ratio has an important effect in the result,
whereas, corrosion rate of the bars having concrete cover (25mm)
for w/c ratio 0.75 having about 6 times greater than that of same
cover in w/c ratio 0.45, but this effect decreases to 1.5 times for
65mm.
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Abstract

Scientific experiences in dealing with sluaneas went through
urban development stages, and until the early 1960s, the
governments of these countries ignored the existence of these areas
as a temporary phenomenon that could be overcome by economic
development in urban and rural areas. This negiffected the
official plans and documents of these countries. When the
governments of those countries realized that slum housing is a
tangible reality that cannot be escaped, they tried to address this
phenomenon by changing their policy and orientatibias &imed

to eliminate these areas without taking into account the residents’
capabilities in solving their housing problems, to new policies to
deal with them, and in cooperation with Ngavernmental
organizations and institutions have taken upon themeselo
confront this phenomenon and deal with it in accordance with the
conditions of the urban environment appropriate to the needs of
their local communities.

The aim of this research study is to shed light on the study of some
global experiences of déad with informal housing areas as a
general vision that provides an opportunity to benefit from them
and serve as a basic base and guidelines for policies to deal with
them. These experiences have crystallized in a range of
administrative, legislative, ban, social and economic aspects
related to dealing policies.

Keywords

Slum Housing Global Experiences Administrative Aspects
Legislative AspectsUrban Aspects Social Aspects Economic
Aspects.

Introduction

Slum housing expresses a cultural gap amdoil in the social

and urban balance between the countryside and the city, as it
expresses a segment of society trying to solve the housing problem
on its own without the government, by providing adequate housing
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for its living conditions, and thus it iaes as a reflection of the
absence or weakness of the role of urban planning and the
legislative and executive authorities In several pictures; This
makes this housing lose legitimacy in terms of possession,
planning, and important urban elements suchinfsstructure,
public services, and lack of observance of the conditions for
construction operations, in addition to its lack of social
determinants such as: privacy and social harmony. Slum areas
were considered a reflection of growth processes, popalati
income and access to cheap residential land, which helps in
obtaining adequate housing at a lower cost, which results in many
problems in cities and new areas and urban areas such as
infrastructure problems, congestion, transportation costs, and
reducirg the quality of the environment and social interactions.

From this standpoint, it is not possible to find unified and unique
solutions to this phenomenon, which needs several studies,
research and experiences from different and varied aspects by the
policies, urban authorities and the private sector, which they often
ignored. As the global experiences in dealing with slum housing
passed through urban development stages, and until the early 1960,
the governments of those countries ignored the existendeesé t
areas as a temporary phenomenon that could be overcome by
economic development in urban and rural areas.

This neglect affected the official plans and documents of these
countries, especially when those areas were not signed on the land
use maps for nban plans for cities, and they were signed on the
basis of vacant lands that have not been developed. When the
governments of those countries realized that slum housing is a
tangible reality that cannot be escaped from it, they tried to address
this phenmenon, but it often seemed to fail due to bad
government policies, inappropriate regulations and legislation, and
the lack of a real estate market in proportion to the demand market
and its social and economic conditions, in addition to that.

Political ofientations appropriate to future development and
development processes. At that time, the governments of those
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countries began to change their policies and orientations that
aimed to eliminate these areas without taking into account the
potential of the ppulation in solving their housing problems, to
new policies to deal with them, and in cooperation with-non
governmental organizations and institutions, they took upon
themselves to confront this phenomenon and deal with it in a
manner consistent. With theonditions of the urban environment
appropriate to the needs of their local communities. Through this,
the policies of dealing with these areas have evolved according to
the criteria determined by the physical, social and economic
conditions of slums housy areas.

- Objectives of the study

The aim of this research paper is to study global experiences of
dealing with slum housing as a general vision that provides an
opportunity to benefit from it and serves as a basic base and
guidelines for dealing policieand to choose the best as a basis for
the policies proposed in the development and development
processes of these areas and the possibility of controlling them

- Study structure
This research study is limited to the following main points

V Experiences relal to the organizational and
administrative aspects of dealing with slum housing

V Experiences related to the legislative and political aspects
of dealing with slum housing.

V Experiences related to urban, social and economic aspects
of dealing with slum housg.

V The most important lessons learned from the experiences of

dealing with slum housing.
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1. Experiences Related To Organizational & Administrative
Aspects Of Dealing With Slum Settlements

1.1. The Experience of Preparing a Regulation For
Developing Slum Settlemets
The experience of preparing a regulation for developing slum
housing areas aims to set the appropriate regulatory framework for
treating these areas, and this regulation contains the foundations
and general lines of basic concepts for developing $loosing
areas, and leaves a space of freedom for the secretariats and
municipalities to set the digital planning standards required for
development (such as population density, land use ratios Building
surfaces, etc. ...) according to detailed studietuof sireas in each
city separately, with the recommendation that the developers and
engineering offices cooperating with them prepare detailed studies
to update the data of these areas in the city according to the city's
special circumstances.
The regulatio focuses on setting a developmental and
organizational framework for the distribution of tasks and
responsibilities between the partners and all relevant parties in the
process of developing slum areas, with an emphasis on the need
for coordination and wi on the success of such projects and
exerting efforts to prevent conflicts of interests and visions, and
the keenness of all participants to overcome difficulties, converge
ideas and support cooperation between them. The project to
prepare a regulatiorof developing slum housing areas in Makkah
Al-Mukarramah is considered a model for implementing this
experiment [1].
- Objectives Of The Development Regulation
V Proposing systems for building in these areas to ensure optimal
investment
V Facilitating the accesof citizens (residents and owners of their
buildings) to contracts if they remain as they are after
development
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Improving the socieeconomic conditions of sluawellers

Adopting the principle of sustainable development in
developing slum areas

Supporing the trend of engaging the private sector in the
development process

Stimulating the investment side and urban improvement to
increase the economic return and include these areas in the real
estate investment market circle

Finding means to reduce theeation of new slum housing areas

or the expansion of existing ones

Stages Of Preparing The Development Regulation

Initial studies of slums by counting all the slums within the
boundaries of the area, and then collecting current information
on theirphysical, environmental, social, economic and security
status

Defining and classifying slums:based on special evaluation
criteria according to the following classification

Slums with investment elements to encourage private sector
participation in theidevelopment

Slums that have no investment potential

Slums with potential for selfnprovement and development
Slums need urgent partial treatment

Determining priorities for areas: according to their
classification and scheduling of implementation tfee coming
years, taking into account the security needs when setting
priorities in order to achieve the highest return at the lowest
possible cost

Methodology for disposing of real estate and organizing
ownership: for the possibility of involving resideés in the
development processes, ensuring private ownership, and
procedures for organizing ownership

Determining the urban, social and economic dimension of
the development processedy defining the objectives of the
development processes, their typesd dhe most important
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foundations related to the urban, environmental, social and
economic aspects of slum areas.

V General Provisions They are related to the procedures for
preparing and implementing the regulation and the timetable for
that, and their fobw-up

1.2. Experience Studying Urban Development Priorities

The experience of studying urban development priorities is one of

the important tools for managing urban development for cities. It

came as a result of the need for local planning tools that address
the current problems of cities and take into account different local

conditions such as the limited technical equipment of some

municipalities and the speed of economic and social changes. In
itself, it is a coordination process that takes place between the
secretariats and municipalities on the one hand and the other
service sectors on the other hand.

The study follows a digital scientific method characterized by ease

of implementation and the possibility of experimentation and

evaluation, so that it leadso arranging city neighborhoods
according to urban development priorities. Thus, the program of
providing neighborhoods with networks of public utilities and
services is set within the framework of actual needs in order to
achieve the optimal path for urmbaevelopment. Various changes
are the most important of which is compatibility with the
distribution of public budgets. This is what gives it the
characteristic of flexibility and its compatibility with other

planning studies [2].

The project of studyingurban development priorities in Saudi

cities is considered one of the models for implementing the

experience of urban development priorities, which has produced
many lessons, learned that need to be monitored and analyzed to
contribute to building new l@d intellectual models to deal with
slum housing.
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- Priority study objectives

\% Achieving integrated coordination between sectorial
agencies to implement projects

\% Directing urban development, and rationalizing the cost of
urban development

\% Reducingunplanned urban development

V Training of local agencies and national cadres

- Work stages to study priorities

The idea ofurban development priorities is based on dividing the
city into planning units (neighborhoods) and differentiating
between them usingopulation, urban, service and utility criteria

to arrive at a descending order of neighborhoods according to the
degree of priority in urban development, and preparing executive
schedules that include neighborhoods, their priorities, and needs of
servics and facilities. Consequently, budgets are distributed
annually by the authorities responsible for the various utilities:
electricity, water, sanitation, telephone, roads, education, health,
mosques, according to the neighborh
tables, and the study work stages include the following points

Vv Collecting and updating information: it includes
updating the basic map of the city, then dividing and identifying
neighborhoods according to the approved naming or numbering
project, evaluabn criteria for each neighborhood according to its
needs and the most important problems it faces, and collecting
demographic and urban information, utilities, and public services
for each residential neighborhood.

\% Analyzing the information and calculating the points of

the elements the information is analyzed in light of the selected

criteria and prepared in a way that helps to calculate the points for

the various el ements of the cityods
of public facilities and servicesedetermined in accordance with

the general standards of the Kingdom. The point system is used for
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comparison between neighborhoods (Point System), where points
are calculated for each of the aforementioned criteria (population
population density building cases public facilities ... etc.), then
points are collected for the different neighborhoods. As for the
criteria of great importance (public services utilities), a
multiplication factor (relative weight) is calculated for them
according to the immtance of the criterion, for example, the
electricity utility is multiplied by 3, some public services x 2, and
the water utility x 2, as for the result of these The stage is a table
that includes the different neighborhoods and the total points
calculate for each neighborhood.

Figure(1): Model neighborhood division in Medina [2].
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Table (1): Calculating the value of the urban elements
neighborhoods (excerpt from a study on the neighborhoods of
Medina) [2]
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\% Determining urban development priorities  for

neighborhoods Points are collected for population and urban
standards, utilities, and public services for all neighborhoods and
neighborhoods are arranged in descending order according to the
number ofpoints, using a computer. Where a special program is
being prepared to determine the urban development priorities of
the various neighborhoods according to their needs.

Table (2): Collecting points and setting priorities (excerptfrom a
study on the neighborhoods of Medina) [2]

F saa | Bl | Swdd)| pddd [ o8] dalmeal 5

LRELL] " ] * ! - - . .y . N [
Gl | Al | A [l | Spg Al | sl | Asaddl | ALdl | daled L

UIEE N EED

T o TS0 =
I e O N L
o A B T T T

Vv Preparation of the executive tablesThe executive tables
include the final results of the study represented in arranging the
neighborhoods in descending order according to the priority of
urban development while determining the actual needst the
neighborhoods of educational, health aneligious services, for

the existing urban mass and the planned lands, with specifying the
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preparation of sites in the approved plans for each service. The
actual needs of public utilities (electricity, telephone, water,
sanitation, and roads) are alsotedmined. Consequently, the
authorities responsible for public utilities and services are
obligated to distribute budgets (annually) according to the
priorities specified in the schedule and in accordance with the
actual needs of the existing urban mass.

V Approval and implementation of the study
recommendations The study and its results are formally
presented and discussed by the relevant authorities responsible for
implementing public facilities and services, and an agreement is
made between the municiggliand these authorities on the
priorities for urban development for neighborhoods, and the study
and its results are approved by the district council and thus the
results of the study form a plan Executive binding for all utility
and service sectors.

Vv Update of the study The study of priorities is
characterized by continuous continuity. In the same way, the study
is reviewed and updated annually according to local, national, and
regional variables [2].

2. Experiences related to the legislative and political
aspects of dealing with slum housing
2.1. Experience Urban Development for Slums

This experience is based on the search for sustainable solutions to
slum settlements in Europe in general, and the lessons learned
from the experience of dealing with them in Geedt particular.

The urban development of slums in the European countries is not a
new issue. The southern part of the region has a long experience in
dealing with this problem. The rapid economic growth and
political change in the European region durilg tpast twenty
years has led to the rapid population increase in many urban
centers, as well as due to Migration from the rural poor in search
of jobs and better living conditions. Increasing the growth of
unplanned areas a@lum suburbs has become an issof major
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importance, especially in countries in transition. In many cases,
illegal construction in Europe is well built and can be considered
naffordabl e housingbo rat her t han
experience, it has been shown that legalization, marsstand even
demolition have not completely halted the developmensluin
settlements. United Nations Human Settlements-HMBITAT)

and the International Federation of Surveyors in a study conducted
on urban development of slums in European counthnigsthere is

a continuous need within the European region for guidelines and
tools to address and reduce the phenomenon in the near future.
This study is based on the search for sustainable solutioskifor
settlements [3].

- Experience goals

V Identify alternative solutions for urban development in
slumareas
V Improving the situation irslum areas, and advocating for

more realistic and appropriate land approaches in order to reduce
this phenomenon in the future

\% The experience adds an aspect of knowledgetatamdom
development and the tools used to deal with it, which will be
useful to curriculum makers and planners in other countries facing
similar challenges. But it does not call for the same solution for all
countries; on the contrary, every country hasistory and culture

that differs from the other country, as well as different experience
and political priorities.

- Tools and methods used to formalize existing
haphazard development

\% Legal framework: The establishment of an appropriate
legal framework should initially provide flexibility in how
regulations are applied to support the formalization stifm
development. This legal framework should be simplified whenever
possible to allow full transparen for the citizen. As well as
reviewing the laws of spatial planning and public building
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regulations to ensure that they are in line with the current relevant
curricula, and that they are presented in a manner that is
understandable to both citizens, untihg the spatial interface of
information. In addition, the methodology for land use planning
and management should be flexible enough to better serve the
everchanging needs.

Vv Organizing the land market The number of agencies
related to the sale and phese of land, whether for citizens or
their representatives, should be minimized wherever possible, and
the method of commercial operations or modified institutional
arrangements should be improved, and all measures to combat and
stop the continuation oflum development should be taken into
consideration.

Vv Institutional framework : the establishment of a
decentralized local authority to implement the formalization
process, this will encourage more effective participation with
citizens, and the development siim areas should be among the
needs of affordable housing, and be included in the comprehensive
housing methodology, including social housing. Demolition should
only be used in exceptional cases, in conjunction with the creation
of alternative lands or dusing for the affected population. If
environmental protection is an effective goal, priority should be
given to the legal delineation of environmentally sensitive areas
and resources with maps provided to monitor these areas for any
slum developments, ah spatial planning laws and building
legislation must be supported.

Vv Political support: Specialists in the areas of land
investment should develop business investments in developing
slumareas across the country and use this to gain political support,
and ountries should implement regional spatial data infrastructure
strategies. And the designation of areas for development where it
can initiate unorganized construction and may permit construction
in the future, ensuring sufficient space for infrastructur@ eivic
facilities that does not allow any lower level of spatial planning.
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Vv Technical method To propose the use of technology to

monitor existing slum buildings, to detect changes and
developments, and to use higgsolution aerial or satellite images,
and multispectral data, and the main purpose is to develop an
easyto-use, effective, robust and cestcurate technology to
contribute to controlling random urban development And the

possibility to reduce therd].

2.2.  An Empowering Experience

It is the experience of transforming the government's role from the
producer to the possible in providing housing, as this methodology
appeared in the midineties when the development of the slum
upgrading approach, and dealing with issues of securingeemd
economic development, led to the realization of the need to
involve the population in decisiemaking, design processes, work
and implementation priorities in addition to To their participation
in the physical aspects of improvement. The housirsgirance
project using the empowerment methodology in Thailand is an
applied model for the empowerment experience, which is
considered one of the pioneering experiments in applying this
method. These community sgjbverning programs believe in the
ability of people to manage their needs collectively [5] This
program was i mpl emented i slumt he
area that includes 556 families, which have been owned by the
residents since 1973, and the real owner of the land was negotiated
with the local authorities on the lease for a period of 30 years,
which was tantamount to First case in Thailand of a -lengp

lease on private lanib].

- Objectives of an empowerment experience

The empowerment methodology aims to reach the project to one
million low-income families, and the government is financing it in
the form of aid and loans for housing and development projects
and development for poor urban communities provided to
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organizatons of the urban poor through development institutions
for community organizations, which carry out planning and

implementation of improvements to the built environment,

including That is housing, the surrounding environment and basic
services

- Empowerment experience tools
V Support and encourage local initiatives

Vv Activating decisions regarding investment of local
resources in social and economic development

V Providing financial, administrative, and organizational
assistance through local and central govemnagencies.

3. Experiences related to urban, economic, and social

aspects of dealing with slum housing

3.1. Upgrading Experience

The experience of upgrading is used in dealing with slum housing,
in which the criteria and indicators for its evaluation process are
more positive and it has the ingredients and capabilities available
to upgrade it and improve its built environment. It aims to improve
the existing situation to a better one by developing the urban
environment in all its urban, social, and economic aspékhis

type of method is suitable for countries with limited economic
resources, and many third world countries tend to use this method
because of its characteristic of preserving the political and social
stability of the country.

- Experience goals

Vv Preserving and developing the existing urban mass, and
preserving its communities

Vv Developing the social and economic aspects of the
population to be the cause of the success of urban development

Vv
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- Stages of application experience

\% The stage of preparing giining alternatives to solve the
problems of the region in proportion to the available capabilities
and in line with the objectives of urban development

Vv The stage of studying the feasibility of the proposed
alternatives in all its urban aspects (land usésan density, urban
fabric, infrastructure, etc.), legislative (the position of the proposed
plan in terms of legislative regulating urbanization), and economic
(cost of services and infrastructure, the extent of impact The
alternative concerns the so@conomic aspects of the region), and
the political (the possibility of obtaining a minimum level of
political support for the alternative). Then the best alternative is
chosen

V Preparing the detailed plans for its implementation on the
ground, providinghe available local capabilities and providing the
necessary funding for implementation from all parties related to
the project. And through which preparations are made for two
important stages: The pmaplementation stage in which
responsibilities are di@ed, budget prepared, and the project
management process organized. And the stage of developing the
implementation curricula, through which the indicative program is
provided for the implementation of the development plan in
accordance with the timetaBlethe followup and implementation
phase; Where committees are formed to manage the
implementation of the project, which consists of representatives of
the development partners. The work of this stage relates to
operations and management

V Postimplementabn stage; Monitoring and evaluating
urban, social, economic, and environmental changes to the project,
in order to be able to deal with these changes quickly and
effectively and to facilitate improvement and development
processes.

HC M Copyright © ISTJ wAmMYcs WIAK
wtr XYbKOFM am4



International i bl iy iy
Science and Technology Journal Volume 23P CJT K ittt s g s

hu1 . &= I aA y¢ = October 20200 9 H ISTJ}\Q

3.1.1. Infrastructure Development Project for Slums in Dar

Al- Salaam, Tanzania (20022008) as a Model for

Implementing Upgrading Experiment

The city of Dar Al- Salaam in Tanzania, with a population of
about 2.5 million people and growing at a rate €%, is one of

the largest citieacing the challenges of urbanization in Tanzania,
where nearly 70% of the population livessilum settlements, and
there are no services in While the city welcomes the vicinity of
100 million immigrants annually. This obligated the City Council,
along wth three other municipal councils, to take comprehensive
steps to address the challengeslom settlements at the city level,
and to work with its residents and the private sector with the goal
of achieving Dar AlSalam a city free of slums by the year
2015[3]. The Infrastructure Upgrading Project foslum
Settlements is part of the targeted upgrading projects in Dar AL
Salaam. In addition, this experience is a very good example of
managing large projects with tight budget constraints, and it has
proventhat successful models that receive adequate support from
local and central governments, and local residents, can provide
about 80% of the needed resources.

- Project goals
The main objective of the project is to provide infrastructure for
about 10% of theesidents of the unplanned areas as follows

V Upgrading infrastructure from a steady list of tech options
that include roads, pedestrian walkways, sewage, street lighting,
and public toilets

\% Institutional strengthening and capacity building. Activities
focus on strengthening and disseminating operational tasks within
the council and Dar AL Salaam. The program also supports
information, education, communication, public awareness, and
capacity building activities in order to build community
commitment towards preserving investments

Vv Improving household sanitation to complement the
improvement of the infrastructure, and the implementation of the
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sanitation program will be supported by NGOs who will train local
entrepreneurs to improve health awareness dandlop and build
improved sanitation facilities

\% Improving the drinking water supply by expanding the
network to serve these communities on a priority basis (figure (2)

[71.

Figure @): Experience upgrading the infrastructureshfms areas in Dar
AL - Salaan{7]

3.2. Experience Packing

The Packing experiment is used to plan and scale slums that can
expand on adjacent open lands, which may pose a threat to them
and to the resources in the surrounding areas (whether they are
agricultual areas, green areas or space areas), with the aim of
limiting their growth and properly directing their growth. An
appropriate strategy for the development of these areas that allows
them to be merged with the areas extending from them [8].
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- Experience gals

\% Reducing the emergence of new slums

Vv Controlling the trends of future urban growth at the edges
of the urban cluster of the city

Vv Allowing slumareas on the outskirts of the city to grow in

a planned manner in which all basic services and facilities are
available.

- The stages of applying the packaging methodology

V Defining the packing area, delineating its boundaries and
evaluating it in terms ofses, properties and the nature of the land
V Choosing the appropriate area for the extension to be

planned and identified in the surrounding areas and to determine
the weakest path

Vv To propose packaging mechanisms consistent with the
classification of slumareas by analyzing the current situation of
the study area well to come up with appropriate mechanisms for
development, and to identify all external influences that affect
positively or negatively on the area

V Establishing a general plan for the packingeataking into
account all the goals to achieve urban development and in line
with the capabilities and opportunities available in the area and
with the conditions of the local community

V Preparing a general plan for the extension area and
determining itssize based on future studies of the population and
the services required to be provided, taking into account the
provision of deficit in the services of the packing area

V Preparing and implementing detailed plans and the
development parties participate setting implementation plans,
providing available local capabilities, and providing the necessary
funding for implementation from all responsible authorities and the
relevant participation

\% Forming committees specialized in project management
and implemetation, which consist of representatives of
development partners. These committees carry out the process of
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evaluating the project phases separately after completion, and at
appropriate time intervals for the size of the project, to study the
pros and consthrough which the project can be evaluated and
modified. In addition to the periodic followp process for the
project phases and all its work on the competent authorities in the
development process.

3.2.1. The Izbat Al-Walda Region Packing Project As A
Model for Applying The Packing Methodology

One of the most prominent areas to which this method was applied
is Izbat AFWalda in Cairo, which is one of the agricultural areas
south of Cairo, which is characterized by the presence of
agricultural lands and intgrockets, and to the east of these areas
there are sometimes desert areas. This method is based on not
leaving environmental areas on the periphery with weak resistance
to sprawl, so that they are strengthened by providing known uses
for them, and with spefic and clear ownership. The packaging
mechanisms depend on three main axes:

V The vacant lands located on the external borders and they
are the planned logic, which represents the buffer zone, through
which it is possible to limit the growth of tldumareas. And they

are treated as areas to provide services to meet the current deficit.
The roads are graded, their uses recognized, and surrounded by
tree fences, and the land uses that are less resistant to the extension
are changed to become highly resistant

\% Inner Service Axes, by creating major movement axes

within the region, working to loosen them and solve traffic

problems in them while providing services to meet the current
deficit.

\% The internal environment area (Inner Zones), which is the
provision ofbasic services such as educational and health services,
and this area is characterized by medium building density so that
an open space can be provided within it.
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Vv Surrounding agricultural lands, where a mechanism can be

created that allows community paitiation on the basis of
creating a partnership between agricultural land owners according
to desire on the basis of setting building requirements in
developing regions and providing housing on demand, and that
these areas are of low heights and buildingsdg (see figure (3))

[9].

Flgure G) Izbat AI Walda area before & after the development [9]

3.3. A Sustainable Urban Development Methodology

The sustainable urban development methodology for dealing with
slum housing areas is based on sustainable development as a basis
for the development approach, and considering ghah housing
areas are a type of investment in urban development if it is
properly exploited and rationalized in an appropriate manner.
Hence,the concept of development depends mainly on achieving
one of the goals of sustainable development in the urban
environment from activating the role of popular participation in
development projects[10], and considering partnership is one of
the main pillas of urban development projects, and is also
considered one of the main factors for achieving sustainable
development in its aspects. Cultural and its relationship with local
communities, the environment and its relationship with the built
environment, pdlical, institutional and organizational
sustainability with a structure that brings society together with the
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government based on recognition of each other, cooperation and
support in the implementation of all development projects[11]
.This partnership dgs not only mean actual participation in the
construction process, but extends to all stages of the development
process through participation in the following stages:

Vv Contribution to project costs through the residents’
contribution of money or businessiging implementation
Vv Increase the efficiency of the project, and this comes

through consulting the residents during project planning or during
project implementation and operation processes

V Increase the effectiveness of the project in terms of
ensuringthat the benefit of the project reaches different population
groups

Vv Building the capacity of the population by ensuring that the
participants are physically linked to the project planning and
implementation process (such as forming building groups with
sdf-efforts) or through training and activities that increase
awareness, and thus ensuring the residents' participation in the
maintenance, maintenance and improvement of the project

V Increase the power granted, by increasing the control of
poor societies \eer resources and decisions that affect their lives,
and their participation in the benefits produced by the society in
which they live.

Thus, the concept of successful popular participation must depend
on the existence of cooperation and coordination &etw
government agencies that deal in the development process and
among the participating community members, provided that the
role of government agencies is the role of the guide, assistant and
supporter for popular participation efforts in the developnaeick
development process, and the role of community members is
commitment Building codes and utilizing their material and human
capabilities in the construction process. This approach relies on
development in two main axes
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\ The axis of social developmenthrough popular

participation and activating its role

\% Approach to urban development through responsible
government agencies.

3.3.1. Project to develop slums areas for the Nasser facility
with participation as an applied model for the methodology of
sustainable uban development

The Nasser facility is located within the Greater Cairo region in
the Cairo governorate, with an estimated area of about 357
hectares, a population of 350,000 people, with a very high density
of about 400 people / 0.42 hectares. The aredasacterized by
sharp contour lines, and the Nasser facility includes a number of
homogeneous areas in terms of physical, social, and economic
characteristics. The Nasser facility is considered one of the urban
deterioration areas, as the residentialdings are small, with a
unit area of50 square meters, in addition to that, these housing
units are in poor condition and are in violation of the architectural
and construction conditions and specifications, and therefore they
are unhealthy and unsuitabfor housing, and given the high
population density index of the logic Crowding rates per room are
up to 4: 3 persons / room. The urban fabric of these residential
communities is also irregular, as it is networked and crowded, and
the streets are narroand uneven, ranging in width from-42
meters. In addition, there is no possession of land, as most of it has
been seized by hands. The region suffers from a high rate of
environmental pollution due to the lack of open spaces, green
spaces, sanitation pravhs, and poor infrastructure, with the
largest gathering of garbage in Cairo and high rates of social
problems, perhaps the most prominent of which is the high crime
rate[12]see figure (4) [13].
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Figure @): Features of Nasser's deteriorating faclitg]

1. The foundations for developing the Nasser facility with
participation
The project of planning and developing the Nasser area is
considered one of the priorities of the Ministry of Housing projects
in Egyg and using it as a guideline model for development to
improve the built environment and living conditions and provide
healthy housing appropriate to the social and economic needs of
local communities. The project operations were carried out in
partnership with several bodies, including the government
administration, residents, and civil society organizations, in
cooperation with international organizations, with the aim of
coordinating and providing improved services to the region. Where
the planning thinikag for dealing with Manshiyet Nasser is based
on a set of foundations:

\% Urban foundations: linking the area with the Islamic city

with a network of roads and green areas, creating several entrances
to the area to ensure ease of itching and passing iasdleutside

the region, preserving modern buildings of various classifications,
developing existing sewage networks and making use of.them

\% Social foundations the use of new housing models that
take into account the family requirements of the residentheof
Manshiet Nasser area and in line with customs and traditions, as
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well as creating internal green spaces and safe pedestrian paths to
emphasize social ties

Vv Economic foundations providing artisanal markets and
small workshops, and services for restdeunder some buildings,

and treating the external facade of the area overlooking the main
highway.

2. Project objectives
Vv Attempting to provide a radical and effective solution to
slums areas
Vv Improving the living and environmental standards of the

ar e a ents, are providing lands close to the residential area
for future developments

Vv Providing public services and facilities, including open
spaces, green spaces, and public activities.

3. Entities participating in the project
V The government Cairo governorateepresents a partner
on the Egyptian side, and Manshaet Nasser district represents the
implementing agency
V Donor bodies It is represented by the German Agency for
Technical Cooperation, which provides technical assistance for the
project, and contribugeto the implementation of a number of
public facilities with a grant from the German Construction Bank
V Non-governmental institutions. they are not affiliated
with the state at all levels and do not have any profit goal,
represented by civil societies foommunity development, which
have contributed to supporting the role of women in community
development through awareness programs to participate in
development processes, in addition to literacy programs, and
training programs for youth to develop theapabilities
\% The local community: the principle of participation in the
development and development processes was an important element
not only for the orientation and implementation processes, but also
for imparting a sense of responsibility among th&eits of the
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Nasser facility, and that they are the main stakeholders and
beneficiaries in most stages of development. And that by
motivating them to get acquainted with the existing problems and
encouraging the participation of opinions in proposing smist

and proposals and agreeing on the urban development priorities.

4, The most important steps of the participation processes
to develop the region:
V Identification: by identifying local development partners
and preparing them for participation.
Vv Organizing: Forming councils for local partners.
V Vision: Establishing a clear participatory development
strategy.
V Building trust: establishing a bridge for communication

with the local community by meeting some urgent needs of rapid
return for the local communitgupporting some initiatives to gain
confidence, activating roles and affirming the value$
participation.

Vv Planning: preparing detailed plans, in partnership with the
local community, and crystallizing needs and development
proposals.

V Implementation: implementing development projects with
an emphasis on coordination, follayp and periodic evaluation.
V Sustainable urban managementto update plans, prepare

future plans with participation, annual evaluation processes,
review the performance and formatioh local partner councils,

and arrange the needs and priorities of the local community[14]

5. Project implementation phases
\% The first phase a phase of replacement for a number of
areas of the Nasir facility, whereby sites are identified to be
expanded an@valuated to choose the most appropriate site and
move residents of degraded areas to new residential areas, and then
rebuild the vacated sites to create other new residential
compounds
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\% The second stagethe development and improvement of
areas that haveot been demolished or their residents moved by
introducing public facilities such as sewage, water, electricity and
roads networks, with the aim of achieving the principle of balance
with the new areas

\% The third stage is the implementation of the extéms

area (the new site) in four successive stages through which a
number of typical housing units are implemented (see figure (5).

Figure 6): Nasser facility after development [12]

Conclusion

From the above study, the masiportant lessons learned from
global experiences in dealing with slum housing can be
summarized as follows

1. Methodology for preparing a regulation for developing
slums
\% Preparing a regulation for slums, this is considered as
recognition and acceptance ttiese areas. That provides the
opportunity for the possibility of developing and developing them
according to conditions and standards specific to those. areas
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Vv The regulation considers the process of remediation and

elimination of slum areas a loxigrm piocess that must be
achieved in a manner that takes into account not a negative impact
on society, as it affects a large segment of the population who
should be understanding of the development processes, so that the
inhabitants of these areas, with thegst of implementing the
projects, turn from negative recipients. For the development
processes into positive participants who are passionate about
improving their physical, economic and social environment

V The regulation focuses on the strategies requoetkvelop
slums in general, which enable municipalities and municipalities to
set up their short, medium, and long term programs according to
the needs of slum areas and the conditions for their development.

2. Methodology for studying urban development priaities
Vv Studying urban development priorities fslum areas is
considered an effective tool for urban development management
Vv The study of urban development priorities and their results

works to guide projects of public utilities and services in their
optimal path, which in turn leads to directing the development of
the urban mass and population and limitirgjum urban
development

V Achieving integrated coordination between sectorial
agencies for project implementation, and training local agencies
and natioal cadres

Vv Directing urban development, rationalizing the cost of
urban development, and reducing random development.

3. Urban development methodology forslum areas
\% The necessity to review all building regulations, laws, and
legislations in line with the cuent circumstances, and in line with
future developments
\% There must be an organized local urban administration
capable of interacting and dealing with all urban developments,
and in direct contact with local communities, which provides the
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opportunity for effective participation in planning and
development procedures, and it should be continued through the
development of new tools. As well as using modern technology in
planning and development processes, as well as monitoring
information in an easy and gme way that allows information to

be presented in a clear and transparent manner

Vv Developing the land management system and investment
operations, and they must be specific and operate according to a
mechanism that is compatible with current conditiond fanure
changes.

4, Empowerment methodology
V It is considered an appropriate method for slum areas of

moderate condition, which moves based on the demand of local
communities rather than supply

Vv It can be applied in more than one direction of the slum
upgradng and development process
Vv It enhances trust between local communities, local

government, and other contributing executives, especially when
the government's role is transformed from producer to potential

V Supporting and encouraging local initiatives, aatlvating
decisions related to investing local resources in social and
economic development

Vv Providing financial, administrative, and organizational
assistance through local and central government agencies.

5. Upgrading methodology

Vv The upgrading methodologyf slums is considered one of
the most appropriate approaches to dealing with slum areas, which
is concerned with the development and development of all urban,
social, and economic aspects. It represents the ideal and
recommended method at the presentetifor dealing withslum
housing areas
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Vv This type of project is applicable where the environmental

conditions and poor infrastructure sfum areas, but there is
relatively little land tenure

\% It contains relatively simple and fastimplement
programs duéo the small number of requirements, and its cost is
lower than more complex programs, and it can be financed from
taxes and fees imposed on users

Vv This type of program provides a great opportunity to
strengthen institutions and build the comprehensiven@mic,
organizational, and technical capacities of families and society, to
enable them to contribute more effectively to the continuation of
settlement and the development of their livelihoods, as well as to
build the community's commitment towards presg
investments.

6. Packaging methodology
V Limiting slum urban sprawl to agricultural lands, or lands
with vital and natural resources while ensuring improvement of the
local environment and the provision of basic services

V Controlling the trends of futurairban growth on the
outskirts of the urban cluster of the city
V The methodology represents a future development vision at

the national level, and the importance of having future planning for
land use.

7. Methodology of sustainable urban development

\% The concep of development depends mainly on
considering partnership as one of the main pillars of urban
development projects, and it is also considered one of the main
factors to achieve sustainable development in all its aspects, with
the existence of a structutkat brings society together with the
government based on recognition of each other, cooperation and
support in the completion of all development projects.
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Vv The participatory approach to local and local development

contributes to achieving the internatidgahgreed goals of social
inclusion, urban development with participation, poverty
reduction, and rightbased development.

The sense of local ownership of slum dwellers when they are

allowed to participate in decisieamaking processes, planning and
implementing projects, and managing and maintaining public
services at the local

Table (3): Experiences in Dealing with Slum Housing & The most
important lessons learned.

L ) Standards Concept e Pamﬂp.anng The most important lessons learned
methodology form parties
Determine the Establishing the appropriate framework
foundations. for dealing with informal areas in cities,
guidelines, and basic Prenaring the as this regulation contains the foundations
concepts for rEpdmﬂg and general lines of basic concepts for
Methodology for | Administrativ developing _infortual regulations de‘,'e]apmg informal afeas, - and I]_:us
FeDATiIe 2 e and areas, and find means for the regulation focuses on the strategies
puf . ’f oreanizational to limit the creation of development government | required for the development of informal
“Tg ation for & new informal areas. poe areas in general, which enable
developing slums |  standards of slums in L o
Mecea mu_nmpahtles zmd_nmmclpahnes to set
(2008) their short, medium and long-ferm
: programs according to the needs of these
areas  And  conditions for their
development.
The stdy of urban Achieving  infegrated  coordination
development prionties befween sectorial agencies for project
and their results works implementation, and training local
to gude projects of agencies and national cadres.
e .. |public utilifies and| Studying Directing urban development,
);I'T;:gulz?h:: Adﬂg?;gam services  in  their urban rafionalizing  the cost of urban
a jlg e ar o] optimal path, which in | development | govemnment | development, and reducing random
evelopimen & tum leads to directing | priorities for development
priorities standards P
the development of the | slum areas
urban  mass  and
population and
limiting slum urban
development.
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Table (4): Experiences in Dealing with Slum Housing & The most
important lessonslearned

Table (5): Experiences in Dealing with Slum Housing & The most
important lessons learned
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