SC_

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

UAL MOHANDIS

"T.V. dloall @19)" wany Juuaidoll dia (uy)
&yaall aylill nd ggpito panl,

Joell yujloy wido ¥ Gule]
JRAH g9y guwaiall

alildoy (padlgll (uwaiaoll el drwaiall albpull Jga duwljs
Glgiaw ¥ dgloc 6uag jlialg aunadds d4looll na auiall




- - i B f = o
Saadl) Ga Lale 050 g oS

£
dain) ghiall LiDaslivay 4545 o ég
JSald A asld) dagal) B

el (pa ES) B Jand e

Bail 49 dgale Jola ki e
_auiiesty) 8k,

. Aalaiiwal) duaigl) e

LAl Aijaa duaigl) @

MECHANICAL

|

= i Sall _ - _ !
pLlaiaad deaniall  sulasall 9 ' 5 '
- - | g T ==, |
Arabian Consulting = 1 ‘ 7, Ph\l=

Engineering Services ELECTRICAL
oleis pluas yala st R

P.O. Box 146 Riyadh | 1411
Kingdom of Saudi Arabia
Tel: +966 | 4643538 / 4652422 /
4645685
Fax: +966 | 4659647
info(@aces-ksa.com

SUPERVISION-PROJECT MANAGEMENT



A, o o-EBEER @

%SC

HEE e
cualfoll dyagouall Al 1 i 4
ump COUMEIL BF INAINIERR MO LFDH ATLAE v
Al e dilfgllg datldll | wslell pigal
Gih Ssfeiv & Firs Prasctlan Confsrance

G all go dldgllg dollul) ywalul poligold drodall wjlaidlg cugaul §ljgi rogadil Ggea
"Subg wialg dolludl juleoy ol JIUI jleul caal

e gl AoagT | iy By BN AT i 3 a1 ot ] i (i it Gt 39t e W1 U g i i (5 Bt 38 Al
Aoyt gty B 5alt S haleali coylonili g Aot 591 Sluadale s 35 (1| (padglly (rsaliinlly (it L1 5oca (rwaigall
clagm ! B el AL aleatt Bt B Crwiigall Baa e wlh A ogh daladl SO G sl S Aol gt g Sadlowll [pus Ll 05t

ATV el Ve o8 GRIGH LA VEYA Jhie Ve m eyl dunadd iy o las )N paga
At B smsanili g o | i) |9 (sl (ot bl il g e |y Aot S | il A1 SIY1 e o o5 b (31 a3l 5Ly
-iosgad| e pall ASLall zyli g Jin 13 (8 Gl t (e dalBaliy

+0igal] jglag |

A(lbsid 3 Avialt i adaTl) ) A suiangd! LA UAGT B oMt puslne Funiiad adl
BT (puy 3TN g Lt g3 g Lilona Gyl ! (e AalBa01 9 RaDLut | solae Guidal wijlads o

-3 - lgia SaLATl) gyt g Lgablowl B pae g Lgad GBI 90181 3513 -
(T Ao it a5 « s ) 35301 (5 Aband) Raladl «

B G BalBall g Ba St palaas a1 RN L a8V madall iy AAT| a3l 593«

= "

2o AN Coond o LB B (50 sonl | Jps BalB bt g Aadld i Sldlala «

rbeal) Bsl aales aucise @
SN el | Jud Agalalt 319N s dage v
<KV kel 10 3 Agalalt (a1 39W1 Jaud O0le) -
SF oV 29381 10 B AN (o g alt g Jaal! B gl pabiad dage o
Cruntigall 293 gaudt Wingl) aBga Lo 1 s @y Bguw Dudng yall Aalall B159%1 +

AT ) e Ralall (8159 ¥ 1 Sigomidt Siliainle AL
qaretpconf@saud!eng sa

,fg‘

rdagl I e Laall .},Uji' ol Liaso SSa

safety.saudieng.sa |

oy

Mﬁ il aay

dnallifiy  mi e sie seialas ity sabia Fod iwéﬂ

e (2] ©0 e

www.saudieng.sa @Eng_Council EngCouncil1 920020820




= SCZ

chaidoll dgagewll aigall

SAUDI COUNCIL OF INGINEERS

Judl gle g1 allo g goapliaic a W1 gulao g
gligull polipypallsicalyj.p gleddl age gl jla gi Jraa
il cua gl jyjell ase joli (ajlio o

gloshu JI guad@o g1 gile o (nad@o A

il piljedll (ngli (ngiie dlileliae .o 3l gulao Gugd)

glayall prdlpl g oile gy cdwgy o glalé 3g 010 3 ol gy pluy
Jwell ke g pralpl g1 Jeito p

‘r_'!'_\l_!dln_l.lm\n“\n.p

ploll capitoll
Juaill aiyd gledldlljla g Jyoa s
aalaall el lollaie 1 glise .o &)l yulao uy)

agoall palpl g glod w .0 il g
H U
aiall ple ol AL-MOHANDIS

Jaill 8l
_ : guidloll dgeudl alall La)jaai dygs dlao
agghL_130a0 gu il_a p oV 17 gulauwel - @1£vV 8aedll gi (39) daall

allall dil xiec gy r0a0 il guydy il
ylaillldlilaie g oaplla ycl cathlll aell capw palill yic .o
Jlbdl glaylw gy axaal ]

Hill o

dgoll dila e gy jyjell aic

il o puwly cilulpollg alsjLioll e e
11791 galidl A0.51 .
mag@saudieng.sa :igyisl] sp

K. S. A. P.O.Box 85041 Riyadh 11691 .aall uglic
Riyadh:Tel. (011) 2942999 Fax 2405855
Makkah:Tel. (012) 2844242 Fax 2843377
Dammam:Tel. (013) 8439288 Fax 8439286

© 00O ©0 &)

www.saudieng.sa @Eng_Council EngCouncil1 920020820



dlhldoy guadlgll guuaiaoll pljl] da1q)" wany Juaiaoll aa )
Jlgiw ¥ dloc 6ag jlialg dunidu J1d £gJilo AN |J "T.Y. dalooll
Cyaaldl Aylill

apuaiall alapudl Jga dwlja Joall jujloy wido Y1 (i)
dslooll na auiall JAUART Jga Jrwaiall

agll a grodgll Jgaill dosga aloLill 63gall
(1) - ¥.¥. angeuwll gneill dclin a



JL Al

dalooll 19" cany guuidoll & guy)
cyaall aglill ia ggpito panl 'v.Y.

Gunidoll dinge wll agall 6jla] gudao gu iy ngleddl J-1oa jg-i9all wd ing
dlago j 18lg.avlaall @ als ia duoii ¢gyiio o Al Lail "v.¥. aage wll d§)”
e ulg Glai e l_aill (ale sloicVl o dnge wll slnidl jjjail ax @id ha

L 3)ls) palme iy 5T
5,3 (e MY 2ie 43 o u il
n
Losgadddl %) g_daj.” Js—==d!
2 aatatl elelaat edos Yoy
Muaie O | ae (1 Hyg ude oy bl
Ll Lginy LgiSlgng Al H11 02 g
Lalanl) H3eY) prend ALalS Zan | o
aad Lgiewly Jee Aad &ilu il
e 085 i ozl ) S|

LSl Linald s s s <oy 31
Aast 3l gl byl 35950
J33 g9 pin @il 3llaty Joomil
Sl g9 pue 2 gl Lgmpy 52
CYT e gl 3, el dude
Gl A a sl ool Alasd o
039-S3 tim § Y 35151 3L
2 3gpacdl sty dadil] oo
Ol (¥ Sy alndl (yals
e ey 39w (-lolge S

gl )l

pals gslandl Juex 58l Liny
O Obals cllll ondy 5 281 e )
Golio ¥l suge S99 Supallae
i oy ez el LSUI 5 el
o bio ouge 9 99 o rallaue o
Obelas Cys dazma ¥l SUI 5 el
gt 390 Jf 52540
el g AU 3 5 LIS 5 Lo

cemaall gy 3l s e gagandl
OIS O asy 431 (g5lazdl sl
Cye dedad dadill e 3Ll slaiel



4, o0

el iy iphenl Aglld

o Aeaigll 5alg S o ool (el
2 Lol aill 31y Jeal 35135
SIBLL g0 sgead el sloc
gl @lS all5 SIS Lggalss
Jesd gl o golazdl usTy
gladll olglinl le Josd Gafiug
alogidl aByy (S gl
29 sl A Slsag d iyl
JEI1 38 50 50508 G Lags s
gl aali 21 Hlogl 2 s iigl)
Leiloast syl pushanll UM (ye
@llSal 4Bl (4w S5y Lgomal g
2 gl ol lg 139 3)l5ay
laaly CyeSal cdighly s Line M 3 aus

(Ol 2o 3peiill Laga

oV 17 quluwel - alsvy aedll gi (99) axell

2::30

2 aauell abhiadd Laias
realas gy @ A alall ALY
e 6293 S g 39 o15Y1 Gl
IS 31 aW ulomag Aalall LY
clicipal o dtasilia gl ag 3
reoighl 5318 Branl 31 0Y el
el eyl slacl v, 31
ety alaa¥ iyl
el st el o B (Opsrigall
s WIASy gl s
Ontigall ol sl z—bin
@l il ColSU ey Las Lal
35139 g Jeadls Ll @ g3 Auwiigl)
Al Gl &g yall g Bpalill g}
s aigl @l il (IS Ca s

U 0 o s 2 STsl sl il @i
Aol atasdl oy s ey =y
e Logll dlad = 3S5)1 udg (losll
2l ! :ga@uijj\mc.j\
SlmlodSlall 2 A aiglla iglly
pla¥lg sag ol oyt el 3 sl
G39auadl untighl > slaiy Juals
saskaty alaza¥l (1Y Sgine o)
A Lane ¥y gl SISU Jae
plaa¥ly Lglolsaly Lgilyud by
alea¥ly Lo Jaall culs ] 2|y 3isgl
Lo ) sleiiul g gl Hlan slxyly
ok ¥ sl mtloia Lgllsaly
;LLM\V,JG_‘.\J,' ae Lgie S e



Jloitw\lg 8)laill pjg

T 59 4 huae 2SI & 3801 ol
e Lele Lo ydie olea¥lg 3,0l
Al Bl Cpanigall dusgacdd| Aigll

sloally gl )

A2l sy e 4Ll Bl Iy e

Aol 551550 a9 4l
3030 bz slnely udy eyl LS
sl 5l el Lessenios L

JLall

aguyll gljga (1 Guagi jgisall

danll pjg

35050 Galzma slinely s 3ol a3
Lgaaguuing Crtigall A psgacall Lyl
Lol Giagi HeS ! Slal @ S
LS &gl @e g g e detdls o

Hghi gliag pleill 6)ljgg Jrwaidell dia
dpuaiall alajioll

gl Ligll 5ga (e I3 Ly
@l 3l 5 gl 2 Lo wtigall
2 g Loyl aslatl oo iyl
LR -0 PORIRCH PIUN-[S:
LAzl 1282 (| aall 35 LiS pyglant el 15
2 Bl 3318 01 e 5585 e !

gl B 43 LarBY dueill

2 opoma 3l Adlall clily puasd clldy
ol 1S g dall LIS g el
Odn il eyl el w2l 2
ossslISl Bal g A Les I3 | odg
orden @alicusg 3198y puian Uy
syl g Loag Bl 230y day 11
A 2 g uieall il sl

oo gl 3 nganll 3 gl ety
@l p3mll 5uglat 2 @alail) 35159 goo (yglal!
030 055 523 g | i (A paanigl
ilaglall 4ia 3 )lalg igh! slaia¥l 3l
Al gl @ alaill 351 39 a9 pe Aiiglly
Lgand) gl o wlaglall Jalsg day )1
‘I—.-iﬁy-'&”‘ bl 351599 Cpwaigall



4ido pasloiclg palyuil
Juidlg A dhldoy guadlgll guuasiaell ol
Jlgiw ¥ diloc 6j4Ag

gleddl dil jla gy Jaea jgisall

aiall 6jla] gulao guys

Jlea ¥l paen e aalilly ol )
eolEtl aalall ol oYy
slaie¥ly caduatlly ol sy
gl gl

35139 g Gy 30!l @ gFi
2, s el A dai ol
il sy Labiell aSe ¥ J5lag
5,159 g Gaeudi! AN Aol Lsena
ey el W A aiilly Jsall
O o3l A pasSadl sl Ll
12 g Jeally Sl pall Goglas Jo]
Gl g sl (21 o) @aba i)
O igall agacdl gl o
R EA R - AR YYY

oV 17 quluwel - alsvy saedll gi (99) axell

pac Juuaia ol dng owldl dipall 6jlal yulao jid
lagoadlggurio gl Jrauig Jgid nle addlgoll
Loyl gulaolljpdlos . Glgiw O e aipa Jdi dalaoll
dlildog ido jlial aaall guadalgll guuaidell pljl]
wnidoll dpnge wll alall G e dad

b el all sia of Gl
ol Lo 45 o Bl s
O b damma ¥l <UL
o) c3b agall g 5 alline
Adalall 505y lodedl ulme
ountige ) gie auas Bia¥l culgll
wslg cya STl ey W Aal3) ol
duazd dblaay Sige slanl Jae o

O ddgall pagacall Lol (e 4
S dam gl O (gsladl oLl
agall Ay S gecadl o lio (40
sla 2 ia¥l el goell calll d tads
e gLl gl Bueal 4 S5
el e LS oy n 33LanaY g duguniag
Loyl 3515 3 3l A swiigll
il Jaall g gacad) Cruaigall

sy AagSantl el laztl 2
A S5 @5 il Biagll uthy Lol
gl (o gl slaie¥ly Cagintl
Adgiun 15 Cnntigall Aysgacd]

ouloma iy 33l aus GLI3 x gl
ol o Jex 538l A gl 3 510]
saa o calal 5 golazdl ol
9 gl ¥l Ladlas! @3 bl all
clnel als yat 1_\__.4_‘3 sl
claales (pa azml] Zigll 35030 Guloma
NOYREVE P SPIP-PN LR KPP [pgir¥
S S 201 (i al il AL Sl
glaall olS &g duwaigll CalsUly
T e nwaiga ol
255 51 Buiga sy ol g Sty
210 S aglly ol sl @ gt
Logaadl A pall ASLll 2 | aall
3 p—duling icaigll Aiga Atgl a9
Lo (abinll psladl 2 ) aall
Baga 5u3 2 bl 25914 ol
Sl ) oWy eoaigll Jasd!
e Linl g A peitl] glLiag ilagl!
Omdgand) il e o 5all

Jaally @gin 3o 0o e



JLall

dpwaiall aolpll ale 7¢. (o iS5V pnA
clacVlg duuaiall alépuallg Gildell

Wy
i Ir'.-;f Il."f.

.‘I”.' . ’lrfﬁ ﬁ
vl |7

NG i ih

L ———

LAl sl s

33921 iy Lgils (pe 3 peuniia
a5 Gl eaigl Jasll 2

daidlail guuwaiaell dinge wll diall dedg
JAAAT) drwaid 3 olpg dlaiio j1agil
Jidgll JALa g0 7 &, go j 181 ] Jny
i@ 1ia sa il alsyidl sa 2y a_aigoll
| ygaall gon splaoll oda aili . JLaoll
y | aball dgaoll ¢ alio 61y Lay pg_di il
e diall go Lopag guunidoll gl
ildallg grwaidoll o l@ilacl plaai wl
Aln¥l @3 wiy 3 olpll J_hal awaiall

)FS.JJ‘ ‘a\_y.” L;Q_AS” Hjs‘j
Al oia o lolall e
oless puds Gl g

as)jluell duuaiall dluuugellg Glapidl 6gea

ayLitiwVlg dyingll & waiall aildallg als il cpon gy waidoll dage wll diyall ey
Jghi l@eo dodl wollg as)lioll dSloall s sy iillg clidl glady & Lolell cilSyidlg
l@oadi ill cilga_illg ciljoigoll (ae dlejg oca JUA (o @Slaall 1a giwaiall Joell
. pdy_wig guage wll gy waidoll aleg didoll ile plell gaill go lls 1a Lol , d_fall

CRsaEl g &) ages 3 Lganadiy Lgacs
L Lgied e 74 I Jum
ceal® Crrnigall Byagacd] 2ighl o S0y
Legoudl el udlg ol 1a33L1 (e aaally
Ol il e gl Lgee iy canlus il
gl gladll jyslant 3l lally A lel
by e Lid oasand! raaigl! o
LYl 03550 5303

YV 0B S gL salal
CaISU gl 2l e il s a3y
Al oy 45 Lanuly 3 wuaigl!
Balesy ok G wiigll pliasl
eyl SilygutlS ciatiell Lgililic
G el itly el y aiplly ol bl
I gl Cean IS g Lgalais
B il gl dl (e otall 5l

O Wigll 43un g L1 35lasl ola 303
Slelbally@lS ) &l (e (4o o >
AS5Lall Lgud 5y bzl A gl
Aoleyy iyl pllaatl gl
Lgeuss o3l sl dladll a @eg
e aladl paddly sga Loy Al
G-2lsn Lasg o Lgad onlalally 2 igll
O igall sgandl Algll allad oe



il Ll gt

Jhialg clidl agd (ale Jgpidll deoly ailla quyyai

SC_

CHwaidoll diygeuwll diall

SAUDI COUNCIL OF ENGIMEERS

dwaiall aluubwl

;w‘“’ﬁ

=ity

P

1
-2
-
% 1863 1M war

e galeollg Jgpill s aa el lall & 9ola ¢ o grwaidoll dnge wil & fall & dail
angewll aall Jyioil & oolall (ra adl hll i waid (il eldaili & fall pgdi
il el dlll nd ellig el idll ag 8 pale il all ayai gl @ dla] Laga guwaidoll
Jleahll @ oy @ golall jdoy pV. 171/1/V guyoall pgy @ eolallg @ fyall gy o

)oYl allal aY) sy g0 g8 Y
A5h ety Apleall albl,nidly
S aalsyl Al slasyly
ALl iy Al @l nd
O dlesdl aal bl yud
dali= A gl Jlle 35S g5 .3
ALYl (g dslatly an)lann ¥l it
ceeiSliss el 2 o | ) ool gl
(& polge iblic LAl IMa G LS
2 il y s Lidl pLiady uiigh gliazll
sl Lol ey Bysganadl iy yall ALl
Ladlieg daelandly a gl o slaall
2 gl gladll Lgga gy G oyl
G obumill Cilx lale S8 ALl
Los cLgas Jalaill 205939 urigll dalss
A0l A uaigh 2l 5 elaid @ sl
S gl po ! o 2 gelially
Aol cdgll 2 Ll J3 e ouglis

&) J.J.Sj ‘4__9\.!4.”3

oV 17 quluwel - alsvy saedll gi (99) axell

DLl yans Sty slas ¥l oia o1
2is gy Awnigl ey SLals
Lo yally 3. LaSH [ uld I el Lasy)
e @8 cpl Al Ll 3w aigll
(s ol Gt Linly g pall b
2yl AL el Las Yl ol @i
@ 4T Al 3,505 e sy G
rontia yaihe @l e 3ladlglaa Vb
A aigh Slaasll el @iy Glle
Ol el Apiey Basladl 2 al 2 001y
Sl cul e Uagll o sen did )l
e plie LS dslsl elelhall eal,
Gl N Aalis) . awtia (o yas diala
gy Lnaladl a5 ;j U_u@\_am o
gl SLBMEY A8 yitie gl s Jany

35S Geanl Lo oLl ;u@ Y-
LS MLy rewnigll ey By <Ll
cddde @ g 325 LB A aslantl A gl

Liagl! 5505 ulma Sy 3Lass s ool
olaidl Jran 5538l Cprantigall A3 ga
581 3L Ilae e @3 Al o Ligsa
daals paaellalidl m Sl oy dls
e yguazmyg calally Jo il aga Il
el ol Jadia gl Aigll 35151 ulra
s (e 55 3Ll il ]
Auaps S (552l Analadl US55 35
e obuguadl alllse (s yee 58l
O e 038 I 3L A wnigll 3 IS
Aedlaill ol ansdl suee g35eall tian
Bl Lliaall (ye sae cLall 2 53,
gl @ldMEY S iiia el o Lgaal (e
SLa¥l el 2 S a4l gslaal Cal sl
eoin 5310 Ll gl as 5 of e
Ol ALl (g S et Baalandl St
Gaoudly celidl 35S e Ol gy
@ "FE" dusigl eluwlul ol Ll



JLall

e @algi " guwaidall 4La diogac”
@l aayiljiwyl Jgaill dhai

—

Op aganl! duaand | ¢ Laiz |
et s BJ-f;l-G Tm".ml .:““JM' e it
Sy w.ﬂur-n;wmﬁﬂ

Vo.@

<

-

©

a.fL  J oy )

@aiar puél nillg IV (alelllacloial aa guuaidoll angewll diall diogoell dieoall ciyél
oiljiwVl Jgaill dai lc ddalgolllaioado a il aljlydll golase.alyll digray cgyylo
Jtillg dwolall laiygs nd guuaidoll dagewll dirall 6jla] yulao Joeol oV 1A - oV. 10 plal
ddalgall gl aala).oV. 10 plell aiall agiwll yydill alc adalgollg ,oF. 1A ple ll Aiai
plal alilwall uélyo guei il ddalgall ellidg ,oF. 10 plel aiall oliall ul_wall gl
dreonll aljlyd g1Le ddalgoll aila sl éyagaiill & Anlll ailaei a le & dalgollg o8 171
PV 10 plall ge diyall aljlil yydi gc (ndilig plia gaje Lo e ge iigyitllglyghn drogoell

rall gl o 58 Al ol | Jooed]
LI Al 3515 ulora 3,58 I L
a3l Apagen! Apnazll ppnmdl o S0
ornewsigll” ol Lae¥l e
2 @ @lSLAaY sl asgenl
Bpaganll Lpmand! sLanil agy i Al
S Glmol @ g Lay (J3Y e
Ay duaigdl wls,adl
eSSl il oL anul
o2 gl & @ guge L@l ples
518 a5 Ol e e Lgidl )l
Ll e Lgile ol Lgas
ogsantl OIS s (opaigall 2 gagal
S5l e g Leaint o Lncu

aalall uaganll Bpnandl ol Glislit) e
3L IS5 (e 5 pate 3l il 3 S 1Y
¥ 391 Lgl IS Grawaigh! (e 3 08
Higg! agp s g3l gl 2 Lga e
el alSE I oniigall dyagacd|
2915 e dsL oty il 5yttt L gl
G 354l Byl (e agall il
B ol @l gl I3 oy Langl Lglig
Cppawaigall Lgaads ) 6,591 35galy
e Lo e raniigallcniadigll o LTy
[PPSR CE i PE TR JC N PV
Guagend] Zgnandl eline! (43S ¢ Slyione
Jouta3 Lghaniie 2l amad | JSs ¢ M| e
Was L) dalis| (gl By duatnl sl

3505] paloms (e ) Al pLain ¥l Ty
Joz 5l rnntigall A ssganadl Fagll
pdBy gastly cosy 0 gglazdl
ety ol lyamill @ ol e L e
Owtigall Agagacdl Agll gy
ole 1audin «uaigl Jlall 2 on Lalallg
el s 3ggandl jallaty | eall Aseal
ige 250y 3 53l5 C3lSag crutiga
Lol st Ol M | yaiin s L gl
O o Odgacadl gl sae 2
e dont 350l ol Lisea cnliumill o al
pasae i ! ol s i o

Liga £+ (e ST
58l gl alall oW ol il (s



..............

T

Gadudl Jdag adaill ggygji Jila guaiao

== w—

o —

dpaall ¢ dgo J-ilu grwniaoll dinge wll aall ¢ja julao wa dg
Jily ol ol & Uaid hao jlj Lol Grdaddl gLl J—da JLaol 1oll @ olall

415 4 0 s ag Laus o Anng & dhiall sy 6 g L Adlao oy AT il
a4l oLl ca liro o ull_hg 63il_wl p A J_ila d@ eolay d waiall

4351 (g pall Liiie a1 &3l
dailad) &l > Jil> g e
Ligae g9 3 aadlyll g, ally
1 Al el Ao bis Glady Las S5l
! ol B lius g g 5 oS !
B abie da e llea ] s
Lol 2 3al @alshall Lgsla dtgs
ol deall & s 355 o 19 au® (L0l
dadlas 2 daill 3iLe sy 2yl

S il ol

oV 17 quluwel - a@lsvy aedll gi (99) axell

AL oLl 2 e e 3 3gall (oLl
Al aBge I La Sl gl 3Ll
g Mo M Gaadd LT Jas 2 oleall Zalall
e gt Gl Bug gl g il Sle
Sl A3kl 3wl g a0l & oIS il
oLl amill ol g5l e aBlll g
Lzl oLl ye caaSla yie call 10+ gomiy
e 2T e Fgallal oy l) A
cleliny) e pamtl wbl5a L oLt
Jads s o Lgie s W Ol wid adle

(geiy dlazll 2. 51501 Jagll Jgaiy
il olwell 3 aladl 3y yoal) e
o9yl dmne Ol gl
il gl a8 s
4S J:S 99 oy 5o el gl
aalatl 3 salloe HeSall A iyl
I3 a9 Alaoed | 30 e e gallal (o
dol ey die oo il g il 3L e
el Eus b aanl Jal pagpg il

Cudgl] (e ardine 7yl ASas|



JLall

gliwds dlilaie .o pj41 (adall juwaiall diloell
d.uggsuu CHejiho dila LnJI Juuaiall LJ.o_v_lJ | adl]

".9.

il 4

“' hl."'
A '& &

ﬂ-tl-l_';'m :
=l aldl raalg ¢ ganat

T

& Uaall Ao @l ol il Al
JABCllL) Oyl VviaSadl Jglal

. ?mﬁ ail o

in e it

”; Rea
£ .

gal @sall Jglall' al walnoll jaigallg pitc cuwlill (aaylall guusiall dilall oy
uusidll Joell 1afly gliwdy dlilaie gusidoll cygdll nda aildled adlhil (aall " Jidiwall
guiloll o4 Lod .guuaidiellg didell aoad lol Iplai dngewll dupell d@dlooll 4
algall 1ijg aniial (adl ndilall ia aljll jacg ganll jlga gusgeuldl gucgizoll Layl
sl apill gow (gl cljgll gulao guiy ge @l Qi july (aigsll glwyl ggdiid
Lgylo by dygd @aia g ailyll acldy ariygall guuaidoll dreoa aiolai (il .eljloll

2 23Sl Jiad ol alllase gl
Aacolill 4359322 L3 3 350 e ALl
maminl 335l g5 lal Lty e
crne il it Grratigll cpa 31,330
553l 0y duay ;S5 Assliayg e e il
aobiial b oy e olddy uaigll jue
s renntigall Byagand] 3 Sgll 22
L > 3w ol Alajll dsganadl ol 13l
LasS (pe yaiaad | el J15 2y Logl!
ol i il eyl asls

el aal datles @ gelyial e
29 gyl clilenl! Jlma 2 dagll
ailaniiiag Jg yud) bl 3o cye s Wl 2l 5!

Ay ol ISl
s 0 4l e gl S5 L
ranntigll SLo3¥1 3 350" 2 L s aen]
il gl ¥y etll 2 e i
dusnigll 3lg) (pa LSS (pauis 03942 yudad
SIS o il B alaie 3y Sl
iy 43 Orsnntigall L psgadl gl

aisla o e 58 5alns (a5
Al 3)lal Galoms ) gsladdl
Ly puaiglly g i dll (gHldie uaiglly
Balawg 3,510 (- uloma (ggune Gyluge!
‘aLco}J Alall oz (4 s Hg€
Lo el ASLall (e rn S 35 Bl
ol sue untigll @ gianie 293 y3sand]
ALl 2 gl Jeall 051, ol
reeg Omall Slsd sgend! e ity
U2 cne 113 35 @a hgal il 3



Liasly ¢ anladilly e piitl] —agSnll
ISl oladl pladll Juadsy uas &
FagSondl callanl] 3355 3423 2 LA
AS U et s

ol 1w e, Bzl g St LS
LS aall ALl el 25, 0l
lieanl & genly aaizmll Houtl e
gsesill sl a2 ol alailly aigl
Laglaill (pe 53Lana¥l goud oot 51,5
90l Sl S Liia Il Al (3 S
Joliry ey Bumio aigh ¢y e g
Jlai¥l S 2 ia¥l Coladl Aaal
Labaie coume jtiad Ul Jolgilly
igan |yl gl GUIAS A8l ¢yuct
oyl pllad 5 ey uzill b ¥ell s
Esamin Bamill @adl Gl (g sl
Labaie 2 Al olyuxil e
LS Lgiaam el AL Gl s Line
iyt Il 5 Ll Can
3ol ASLally (s pol Anala 2. @i
Lty oS00 3L 01 g Iy il
35S uewg 3ol 23U Al 2 aiia
oo 1 SISl iy ¢ all ol le
AS ol 2 Lgalass 350 6!

oV 17 quluwel - a@lsvy aedll gi (99) axell

o debin LaS LUl g 533 ddee IS
O 05 ¢ T IS cilslanally @Sl
BJ-A-U tb:._;}” LB:A_.JA: (d ..\53 A‘ALA.AA.”j
cool Bl ima 2 o lae (S dy IgY)
Sl Sl clS s Auagadl oSl )]
ool 3Ll UL gl 4y a3,
Iy Og—le OB by (L33 00959
FY-TYPawYS - Ny WS- JUR | E gl

LAl e
Ln...q.\al_i'z.n\/’ uEJll‘QLJJLﬂO_mAI\j
zt.c}l]l‘v‘_\Laa.AA_w_d ” |C)_A )4_45.‘.. ndfl | ods
i Lial g L g Lial 38T Lglasd (ol
Lgandgs @3 ed el 3 adheadl g Aal el
Caguall HLS Lgmiiay Auale ilada A Lle
@ S ut) Jla 25060 01 ALl
oulell e 95590 Calgal s @ gieis (pa
2 A4S Gaall bl alm g

sl Baal (e g0 Gaandy Lilen)

ool Syl gl (539 aadl Guntigl]
Lagdn -l Agelicall & gaitl] A lal
(Gl gl glazll

o plussand! plemall oLl LS
el ol a3l sacy Gmaall
Ll lpusill sal datles (e
ol oas il aldeall Jlee 2
ISy ailaiding Jg,mid! bl ja o s UL
Gty @l 2 o 4 o Ty ¢yl
o o by Lgunny e 503 )08
Sla¥el 2 A Leiwa gl sl 3el j Lo
Slgh 58972 43 6L S,y Bl
e opleladl g 3y ynl laiall sy S
A ally el wloagics @es Lgiag
@Sl @ Ayl Joalall L
Gl el 325 piag W g 5o T JS i
gl @Sl pias g ildaall u o
ool lslams juae o lall (e e
g g, Gaadas @3 Gl

oolazily 4 5 g p Y 5 ey
LS Glcan Lo 5ol g 2y 3 21
oo Jlae 51 Bl assly iy all de pug
Aoy pu S ¢l 3y el sleall
OV (e s ) 3lg 1l 38 yal cigunall



JLall

Jldlei jloilwMlg 6jlaill 6)ljgg (puwaiarell diia
Jaaf g guuaiall Joell jujloy wibo Y

glanly (a8 yadl ol (oSl JLadly iigl)
2 o=l e bl yally ailogad|
Sl e slindlly ALl e pres
segec i (pag Aaiidl Hlagg

Ao Lgiis Bt Alestl o 1 5Ll
ey bl gall Agegs Baslin] Agadel
Sl de g pdis 1aals Jib oy Lolsl) Boa
oLl peal coieis LS o gylaallf
o) Lo el gl ol
35 slls gl (ya Lot e O9-Sa Gy
e pdaidl jani gl pdaiig
O Egll g b osial| A i) IS
s L] (g iSOV Lgadgs SO
ewaiigl] S e 3L A a8y A senl
sl @l (e e - glan)
-opd ylall Ba dadd

"YY e dsgandl ds, &SIl iyl
BIS 2 T yall g s @ msl s 3
Aai (s g ASLall 7yl3 2 ¥ Lt
ol 35,1 Gl Al sl s ¥l Josl
gly )1 andl o caga sl el
g5 ol yamll slasly 3Ll 2 dtigl!
ouaiall yslaty Juals g lay¥ly 335201
aloaia¥l oY) G5 tiun g5 535—anall
A Lana ¥y il CalSU Jae aglans
Al alaia¥ly LglolSal s Lslyud o5
olel s Ll Gugunia jglatl Al

Ll gl Hleitinl s L Jaal!
OIS pan Lo om0l golaiall 053
Lilimanis’ Caltiney Fpmntigl! IS 5015
Bl L3 31 Ll ool 5l LadasWL ozl
oo ez Lol wlllg (3505531

Jioa g isall éale_w angl
8)1a] yulao guiy (agledyll
Cwaidoll dagewll diall
g0 ¥l gai JLad| p iail
giillg aallaall cildall
gruniall J oeoll jujl oi
Joell & Igljol jaiaji gga—
6jljgg auall go awaiall
dloall goa jlofiwlg é)laill
,oll dwo 60 Crpoiwl aill
willoll pljill o A5l ellag
cLnadlly & lolell als) illg
dogiall aahilll guuaiall
Jgo é)alall gagaljill aclgdg
alo b yné)ljgllg a_fyall
.d4looll @Ghlio g1o1 dloall

3ae e alallell off (gglazdl (ol
o2 53 2929 pue Lghe Aegiia lallins
Ayl 3 s> 3 Bue ¢ Lgiil (Aigll Ayl e
@ (51) s oain 88yl Gurals e aigl)
allabaiea sga g6 1Syl o Syl (s
pae palia b utiga (s lgadss @
aude (gl sl e el lalail) slael
(KA 50 5Y f ke S3gau ukige 3529

o alitliay
Aes! o) Aagll 351] malms ey OLT
SIS e sae g g Laal e lany
JeST e Lellaels asai 3 5ol Ayl

< adle Bagom Aoy
b alasl oia o solazdl S35 Lage
gegdll ilgr jojenl dalas () an
gladll sl y3ee 392 by bl gall



LSISaY g5 yagall A Ll | CaMA| oy
38l saeg dpamall fSlially 3l
Auagdl Ll 2.5 Yl Gglady s > uY)
28T sleall unigll Radlie @ Comy
el LW o)lag 5KV & e 333 0 0y0
G2y 3 Slan¥l el bball 2 g5 il s
Ololgoalt Bomy o Adlen duwain 343,
e @llalazelly @ualatll e ol
il e ol eLlas] sy g Jla 2 aaall
REPURCI [ SO - I W< P Y
cazall 2 Lgde gaill dog o dull uny
e (S 3529 oo (gglaadl STy
Obosll le ytilie 5 i sy oty 5l
deeall 3392 25 I G352 (-bolslly
i (1585 Cgs 4] riogly - rntigl]
e 130 e Bilaa ok Al Ses
renia (S (gl e Wigll $OL] Aaal
i gl e Lingly i ety 5l ol
gl pBgn IS ma LDy el
O PV i Sl g SOV Aagacd|

cllet) Gzl ol (aSUl pBsag @l

oV 17 quluwel - alsvy saedll gi (99) axell

i

e 3Bskaall a5 sl conlo Sle
e 3alall Glhs¥y ol tabaill o e
el o Y oy (A S, A1 o CxsU
O ey ST oy g9 gl (e saliall
IRV PE-SPR - V-1/ [P PR (P
Z\_a.n_'a-_n %M_U A}_E.db QM‘}
.M‘O_CE)A\_‘AJ‘ u—a'.‘"‘):‘” _L_:\}é
3Ll sl 5,01 alms iy 28Ty
o ondllell e @lel a2 Wl oy asu e
5\.&.“;; aslatlzt! E:udd 3.\.410)‘_'.\3?.
S U ol 0l s 131 s 3
a5 Gl dog pal ol g 1S
o @y omasd il e Jyaadl G
bﬂﬁ»@)hd—ﬂuﬁh\"dy.}wl&ﬂ
22885 gl Joaall ATl 5n 1B myg
2939 ol 3gemill J e uwtia pLS

gl (e Bucinag Alage diwada HaleS
dagdazeill Al s LT o yond| il g | e
@ LoISel 395 0950 Ol J kel uenatly
sl el b _\__..Lz:‘a.a_aﬁ ‘q_g]la\:.ﬁ

Ol com alaily dog s i o Lo
ol Gl 2. a1 o (Ul L il
ol s 55 392y Lghe iy LYl
S99 pae ydas gl gl Algl 3L gl
a3l aelaal A dllna o as il
9+ Rgaall LSS e Jamuuny Aigall il
LELaY) Jlee Wy eale g yill st ,las
s galisiy @l labaine e V)
Led s o lS i ol il (ya 5y0lin
o yal) eyt Ly 3 igll e
@25 6o 91 Sl al e 2Ly 3asual
oy IS AVEYT/VY /8 slig VIYYY
1S il a s gl oSl ealis 09 S0 ol
by U 2 Jaald L2 pita o gl
com il il A3l Badig da 550
iy Cprmsnntigh! pmsan Ol (e o ST
Cradgans i) 3 ) 5l CaSU 2 plalal
3l ol QAU LS ey Jaall i yde
e O e STl oy LS L
Oediga S (e Lgadgi @iy ol lalazel
Byagacdl Aigll S0l Cpoaians uaaia



JLall

alokioll alily " pidoll Jalill" ge g
6221 droMuwll Jgally drusiall

s gaad) L pall B SLL gl
Gl Anala (o g et s HgS
e ] st 3L gy yull 35 au
et dani alil ppsall oLty
Sgandl Gladbis Guaighl ooyl b ¢y a
Opmddgall Apygand) gl HLdiiua
gl ¢ age demma yuatigl
e @l pl puaiglioama g )il
o3y sll s At (e el ]
syl (Lo sle (e (g ra9 i
gl s s @Sl e By, Lo
O ALV uloms guine adladl al s

Ayl pme &y yggen
alie @ Adosll ILall agdl 2
el! sl eie M 3 alal” £ 9 piin
il 4 @i g2l s Lne VI gl
il el B I3 250l 335l
il 2 s Lzme ¥l Joudl e Lgases
Auadlea¥) Joull 2 gl clelait
oyl oyalatlg ol sl Jols Caugs

Slaaladl Slias I 2 bl Ly bl
Ao yadl ASLell e dian Il cilgandly

) J939 pagadd|
)L.‘S (e dde M)}J‘ C'L,.dbﬁ 2 &i‘)uu}
bl polivglsmbladl2 plsid)
Oeoighl cadd gj‘)-,d-” Byl Luaigll
Oy 0 ) d9aina uigll (o jual
258 Ay dl gl Aaes
geadyyudl 3ol A sall il 5Ly
2 50l B! (e alll e Ll 53l
JT IS i) il g Awaigll
350130 e sgest) @usl ol unigl!
B)le Hguad yll Aglly igl! slaze ¥l
el sl ¥l A ka ¥y 3350 iV
dgazma yoli Ho Sl (LS, gw—\ie-”
(Ol L ol s oy e ol
greadl e Il e i dlis unigll
sleie g Sl AatasY ud I oLl

aingewll ayall diaial
Joall diiyg (puwaidoll
dualill' Jga gl
slo i cllg rws iall
Sl "@idall dolhillg
Jl yalga @Gaidy dadc
dai 6a dipyoy dilgal
o)lal yulro gurdy dyley
Alail gulyo guyiyg drall
Jia dauniall dlohioll
8alew a0l wyl Jgall
gleddl Jroa jgisall
alail Jga go clacl jghnig
Jua daunidall dlehioll
éalewg (doMwyl Jgall
aiall ple guol alalall

Jealall acaal a gl 2 udglg
ool paial (Ldgag Ll igll slaia¥ly
2 sautl plaill pamdg el el
da s A gl 2 sl que¥ Jloa
SlaieWy Joalitl e ole sqall
Optiglly Aigll ,oslay 2 (gl
Olaldl e (g puslomll ol yatiaal LaS
2 eglornlaid angll 2 asladl
OFS Al ad 5 e gl sl e
= A Al Lo lall
abladly wliugl doguwe HLS Lo yna
Al aie¥ 2 ozl Al
Loty Ll @513 20 gl gl



aslpidl phaiil jlan cliil guagi quwaidoll @i
gyliioll yoigo na yaliallg plell giclladll gu

ange wll ajall aioki (13l gylaioll 6512y quolall (1age wll joigall g1_ngl
cylitoll 8jla] na a8)liioll alaagi aghiil galel igla) jlan el dily .y waidoll
g0 ggiy Cng Ldloleoll @ llacg Gubaill doM_w ile waly idilg aleljayl tidig
Aoy il alaliaylg gajall agaail (Gudy 2 wo Joc gajlayl jlandl pl ao o
asolell alag woll elpal ellag yalallg plell gicllhdll gy a4)Lsiolly Lapagi
dinge wll dig)" (GAlhail xey glagll dodollg & faall dlajoll dblgoel ¢l lig.d ojll
aall dsloall A yli na aVlaoll @ als na éuaii ggyiito panl il g ill "v.¥.

PRRRANIE VTRV P ER RN
s YT Bsgadl A" 3L
YLl A 8IS 2 8ais gy y e @il
i’ Gy el Ll s 5 2
o 83l By ilereas Lgalaal
il M| clads due y3 Calaal Lgia JS
Aalie cilelld 2 3,00

Lagll sglaell (pa spaall ya33L1 J5lisg
alall ellaall gy aS5Lall Jlma 2
eolall mong coled (palidly
Ldgag Liboms Az Litt A9l oplzelly
oo rilly Al A talie il
3939 gLl gy i1 10 gh Al
sy Absatll ailcnslly Bylall
ASIsl A pelalily & eyl 25
conelladtl o 35 LA o liie ol
Jeaall Bogl e tputall o 50 @S >
O Chmaaiia sy gl e
aladl cnellazll 2 crslally crnanslSY)
el A SLell Jals oya olsdly
Jae g p—ei3ll Giala e @l LS
Leeal @l o nlge Bl Liminiie
oo pra Al Aalayl Jletl a2 il
S S (ya dyaall 4 sLi o lne
Bl el s ke Ll

oV 17 qulauwel - @lsvy aedll gi (99) axell

Lol (e ol bl 3345 Al (355
e ASHLal Il da gl A bl s
o ALl (o tpally (o patiad) S
A edal A% el gl L1
Amioly bl 2 Atsley 5 yatue Aigil3y
Onellaall cny 81,0 2 Lslad,
G-ally (epladl 2 slaly alall
il 5ole S Jaliy Hlas] 2
colgagill o2a i -l s -3l
olille anigll HLal duga s
Wi aals o) il Caalll ]
gl 3L 35U T G cnniigll
3055 U1 1Ty 410 dueaW 212 2
UL oy i) el a3l g€
lg-alll dlais 5 5alse o ol
O dazmn ¥ SUI gacdl Comlisoige
cobio wgall g g9 « o pallage s
SOlabis (s ez ¥l SU 5 e
oM Bual 1 35gmll 0 oy alll @glai
dabas yes o ciall culeg adl B8l
b e 3alan, M ’LE._‘.E:J Mg e
ool el &gal Il 33y Ley gL
Bl Ay yall ASL ) SLaels g
SLEYL 3Lais Led @lLall J3 oS (e
Lt leg piia pllad Lo (asSn|

sbamdl en Sl I3 e oy Lo
gl Al 35ls) (ulma s
390 b dlad Aulg way nwaigall
5515Y @3l > 3l ¢y a A ualnl
293 ol o @t il gLt
S paladly alall cnellazll o 381
alll e ¢y an Lo 311 s ol
Ll dialnly OISVl 559 Jsant!
35139 g0 Oslailly Orwiigall Ao gacd!
VETY Gom) YV L3N agy ISy
Jlaly Gadia a¥ V1 galet 3algll s
R8T g ol ey SuieeS

Atigag pudige A0 (pe
O g 3505 adma iy AL
Gealatly 310 Lyl cians eslngl]
Lozl @alill o @l
ALl o ellaall gy S5 Lall 3ty
e 3Ll s Ladl 35051 2 alsdl
e 3Ll lad Ao Ll Lol
oo Nl g g gl Gaamal!
il Lo Yl ol tbitl s ol Ls
bt 55000 24 bl ol SISaY
Absatll aibwndlly o lall pymds
29 woladl 351 2 el ga gl eeud
1 ol a3 20301 slsleaal!



JLall

gunidll didoell pgig dlulll jajeo

e, jruwaiaell diage wl

deoaoll deola

— T T e

._ e

®

| aizall ple guol alalall gy g giwa jgidall a4l

salai_wlg Layl] goiiollg awaiall didoll yghi gl awolyl sgaall e dyoal
alelhi §—day Loy dSlooll d_ygaiill gyl sitoll 1d dywaiall LSl i go
Jaa d Lalall il aiols gid el_lig .clhoall § ngll 13_al & oj8all 8alydll
2070l & 2ol (waidll didoll pgig dpalell LAyl juolall o) eall AL iidl

O3h g B By Aoy ol ey
13 juaie Joae (258 e Syl 4l
ol 2 e SHla A gl o Sy
Gl o pe A5 LAl e dat G
ca el A blisl d gl msl
2 Ll Lguh)y muaby gl
AP0 o e IS (e pudy LB
bzl Bl alegidas mdes ol
Adall did ag gy g2 (o pall 2
Lmarill dgaladl @ gl oy
lalany Lgepeat dmddlmea 2 (S
Aus slinel fpe e gama ol il ol

sl 2oy adlg il

il A alall YLl 2 dag ele
1o5dus Lo 30d A lSH cominl (in

AL 2 A gl LIS
sl o pall Gl aladl cna¥ gl
M o gl gl a9aalall by U
Jiay 9 pdun ying Anazel| Anal dalas
53 gl S A B 2y 52
Cogs allg ale JS dunigl LS 4y
SIS Gy Apalall Sl ¥ i
At Ly ing L g Dllad 3t
Raaa¥y L nll ol ald) 2 < gl
IS 7 sl e Lid Adgudly

Sls Gl die @ sl Yl

Lol 2 aSI 2 Lolall ol
el el Al Ol o paall
alaalondl 2 Auiigh @l 2 Lol
Lsadgh A8 Lgiais (pag cdrgacdd
2 Lgiealis an Aaazll daelny
3313 A3 gans Apuwtits 535S gy y53
Spwolalinl pee i il le
o oy gl Adle olaes Jea!
3 jaaie Aaulad 2an i a3 A_SI
LSOl B uigll lmiais 2
Ay Aol Ay e Luall
ol 2 Tasdie A5k eI Awaiglly
o9kl s Aralandl dy pad Lay dads



— ol N

il Lt S

Jabydh dalallg nibuiJl prondll

guliril pgronill g agppeogragrunidaolldapngowllaiall d gL
gabil yujg duley ani pral (nillg (aolaa yi4l Jjial) glaic i .lalallg
S8 ggujbuygall §aia g il Jlaphllisie gusidall dyg)dllg dalyll
Olalwll pyaly) guidall Lyl dédhnio giol aic @l aaiialg .galydl dino

Lagacadl 350l 55150 Lulma slncly
e Aueal (39 el cnwigall
Jelal 59adt 51 ¥ (oslall ola S
g3 o gy gl aasdl Lally
sgunll s L5ty A SLatly Las¥ly s Lidl
Logacdl Aaillydeliuall jola Lo
058 ol Alme p By Jlell Tan 2
Aaill A a2 Alelall bl Il sl
ALl Lgdgas ) apalaal

ey gl coald Uil s oy
o sl cugl! o yall lia @ulals
Cnsiadl 1y all ailios Jlee¥1 L,
oy Lo daanly s Laiyly Ll plazy
PO S SPWE T PN U
B UPY S PSP PPRE I |

oV 17 quluwel - a@lsvy aedll gi (99) axell

o3 Ol 1l By las 2
Hea (o yall 2 2 gl L 5
gl 25l calyganall |
Al LYl (bl wyasd wllig
Bo Lol ey Luiiaa ¥l s e Bl Y1

- gl Lgauss Sl esleasly
Asacd! 2 5uglly alall oo e¥1 ol
cAolall s 53 Sl nigall
RUWEPRC Y- Sy, FRPRS ()
Ang (e ASLall oogin LI 1, b
O dgiy Lgidg (A joe g dygald
ALl 2 Lol LAY sncl
A tils Lunys 559 ol ae Ty a8
el ]y s lS Byl allazs
Oy O Va8 e |l S SLEGY)

ook & e el 33law Lo
ol Gle Al Lt 45,05 UM
@aly gl 3ol (o a5,
Lgousi ol culaasdly mal ol
SISy gl e Lgugeuid
Apaighl olS A0

L) 3)10] palomn gine -2l LS
ol puadgl! cnwaigall Aysgacd)
O gl (e duay (6500
Logll pauaz=ll liadl 35l 5 19-al®
s9ba 3l e egd aiiSy el 2
Al ol madl Jomtll Abas
(o el G (s digall gl
2 A gl 3 ige , elay I Lgidis
A gacadl 3 yall ALl



JLall

dlajlall nle cudl cyylno guuaiaoll ayyail didlail

[EITREE S EN | U PSE IR E- I (PR NEENN Y
5 bl (358 e e Lalall 3oL
a3 i 1l e Jgiaad
plens ol giuns yasdy cdalaidl algl 31
o, A i) ALYl (aISU)
LTI (e cms sl e

<o LE g Sl ¥ g s Lad | Ay lia

Cpannkigall i) eyl slels 3 igl!
OxS Ly A5 sl 5 Jglan g g gl
ol ool 9ll e slatiel @iy oy clanize
e S ol ol 2. Lgluis |
gl el il @dall allsi 2
2ol ! ol shane Hlol 2 23LasYI by
el ol Ball el ol @ a2

ange wll aiall o_odg
¢ 1 olipg Jruniaoll
utle dayjldaell dala agll
ojLaill 6jljg dalajlall
gglai dalail jlaii_wylg
olell jpwaiaollayyail
uile e ull gyl o 1 a
clliy pgdy dyn.d lnjlall
Jlew guage w (ralhgo
5o13] e Judadl w s 3L @ty oSl
3LV o Ligsn &Sty yuglaily il
abla cslSewlyud e sy I au g
oo gl peasliie 2 3 Labull & nniigl
ooty gl ! Lgale by 301 Lo sl
ailuliadl 389 crpagadl Lgralsgs oil)lgs
230l e el pdl La yas all esllel 591,

J1ageuw guaido €. capagil gglei
Jgleill ple (wara) dyiudl yjlgell dhoii Ggain g grwaidoll dinge wll diall dddil
adc ya s Joell ge grialul o (1agew guaidlo £.. J aulio ayagag (ayd pagil eljidoll

Jo ‘llﬁJg.tn._lg cJabl digaor dypauldl yjlgaell duoii (ggain pdo (1d gaguill 1aay gl ois]
Jaalallaell aono jgidall ayaill pcal plell jaoll ailig gijiell xoao guaidoll diall jlitiuo

Byutuall ag Gy (nwiigall il
gyl @l ygadly mal pdl ey dly

el Byt @elualis crnigal
oe oy gl 2 llas a3l s Sl
Ladaalil ol slaely MW\
9 gl i @esg Al Ay yally
Gy agbol =Y Aygllall ol 150l @ ls]
Geazmid Adole Aige dnalio G 1oy Jaall
uulio ygalisonsand| pruntigall ills
9= L Oyl st A o L
R L e PAL

bl 0 @ glialiy @ gusus PO e
Ol gslazidl s 38all o Joall g
slewls Ggaiall sy 3% as g Ligll
gl pal) gl pex bl
Bgug(S3gau putiga bt gmiili gMlg
ool yugil adls Ggaiiall g2y
Jeolgill I (o @l ALl diailsgll
ASLal) 2 AlaLal bl y ol 5l s

Bl Caliza 233500l Ay all
Cagn Aiagll oo gslazdl 558 geangl LeS
a1 CSLamIl gy oty el

O il gl Gle BLaYl @5 e
oo rall slmb Aaalill Bgaially Angl!
uiga £+ e Y ALl A la gl
908 (e Jaall e i Ll (50 (6350
o putad Ly i gall ey LSl
1302 5 o gt deslill aiidagll (o 5l
o @slaid! Jopan 58 LIl geiingl sl
&y el 251l Bgaiin s cadin ] Zigll
go—osl! 11 s Jo > conlall ((ous)
oLl duadogll o patl byl dealat
e I ALYl (o wnigl! Y5 gl



A9 (e dMagoll (Grdaai plia;

e cMAal gio
dpuaiall dimall

dalooll (Jgaa jo

dslooll Jganll Jud

aolipll go carall

® ﬁij

nle aal§ill pagi l.'_IJ.J_L‘T.lq_DJ| Jo (Ganill il agilao|

Jagll ulan | Hag Jidgl dalooll ajla

SC"" apall plAai all Jgaall
ollell na dlgy al 14

chawsidial] psgeul| c.u,l,-‘:u‘:l.ll

SAUDI COUNCIL OF ENGINEE

afally Jauwillg




JL Ayl

spall aiall jlod ge gileyl

SAUDI

SC_

Caiaoll diyngeudl dall

COUNCIL OF ENGINEERS

Aoy el lag dfall jlo i adl wo ailii gy waidoll dnge wll & fall ailel
dalfoll & ialll eay fyada i@l 8jlal gulao JA A o ddilwoll a_ilii sl_oicl
ol aljle il gal Al g iggidlyl i ygaill ailii ddil woll a_Le caly il
agng @lw cLdg ia Laic gl eyl o i illg @ééil woll hlgal & dilhollg
Jigyidlyl ciagnill pliai JALA g o d hall gia grwlwil clacll Layle
Julill jSj0ll 16 Jag wngalil dilae 4 wa ponoll uni go Jall Spall gls dya
Agjlil a0al jgi ponoll ayai go I8 aga cllill jSpall ol i iaall spew g Jiclowl ponoll

2

(ﬁ.‘ua.nﬂ dg—oms Yo Agll ¢l Lo ,0ad
e il gl eyl S5

38,0 55l o 2! comngl LS
AJ..\B}'@\..mu_lcd_.az_u_@_mdjsn
g3 A aales¥l Il ca g 5
Jj\.al‘ Jaa.‘g‘uu LS “Q:OS: ZALG.Z'Lﬁ
3 pdue 0)aBg plus Lo SB35 510
salgdiggon N aalsl . gy, _aYl
B 53S0 LAl umd ey e S5
A @alis! Sl Y dies 55039 3lue
NS RVETI SN

ALl by S5 (e el Yot
daslguall (amy cisas Ll O S 2y
s A a bl &bl lally
Lo Hletdl 05 S5 O Cotais
digas (e yuang ABes yulyiolgg
el e oy LaS iyl
aEh Al ¥ 5 S, 3L
Lol cladaitl et AlelS Aga
O Wil cmmingl LIS HLlaill
oladdly Aol d, Sl Bgaxtl
ey LA Jo¥1 38 L 55l

Aas (e L35S 2oLl 02 3T
oulomas Lol el ) Syl
2 gl A usgand! Ligll 3,150
LI (ya a5 Awalsndl dLsiyg0
sy Lwwaigll Aigay 3,01 I
it gl Lgons ot sl el
iy cpmmnntiall elallaty el Laa
= A,y 2 gl HLad A sead
ASlgag Aliamal) 3l ol Lglemy
gl @bty Jsoill Als ya
O ST Lga ehls ully « dealall



Jud dodlwog.dlilgll jalgslllaio pcy nd
ge gilblell guagewll g waidoll caylhgi
waidoell dpge wll ay@ll Cuold . Joell
elppb aVgldoll 8poc (u @4l go gleilly
alaniill ulanl go Luaido Y. go alldo
(00 .a44ilsollg dtirollg dyilyjasll
Jial oig .diall pe cailiagll aliny Igoad
Jeal . paeo dlldoll dof (joo Luaiao 1Y
a8y all na awsiall wilhgll o ax ¢
O @alaidl Juan 5558 0 Liagll 3515 ulma iy 7 309
cplog 2 crrunigall Bpsgacd) Ligll 33> (e S 10
Aol els yatlg elaitl gMA (pe Auigl iyl
rcolal 3 58 5 ay 63 e S350l Guaigl! 3 e @ed
il Jomill Layaoiy ((gagacall sLaidYl 2ein 2
2 Lealiall ety (o311 ountigall A asgandl Augll
o2l (e 3 B g ¢ il el 2 ATUa ) Caases
ol Gl Lagias comagend! graigall duddasl|
¢ il Jaall Bgus 1 Joi ) 2 Bgeio (yguzmy 1|
38ls s Yo ¥+ Ausgacad| 83552 55lity dagill 18 0 LS
<ol gl (ylogll Aeaii 2 £y 30l pulma Lgule

2 Lgaberal (e 5y ee (38 1i ol ezl , Sa LS
OIS il Lasg e auile gl dewaigh el s LaSH Ga a3
CsSiin LgY Aol &y i b s ol
bl |W L)La.d‘ (RS

u|J|_LL3| Qilii

=

| = |

@D )

%,

e®

Jyall go ygleilly g wiidoll dnge wll aiall dilcl
JLEAE Al e "gulid" o gdillg gulydll (ailagll
/1. Cuwll pgy adc (nillg (FE JIjlial) JgUl nidoll
Jouir &un . ploallg 63ag galifll go J5 na . @l €¥V /1
agiaoll awasialls | a wiall alanaill jagr jliayl
d_wnaiall adyilarell & waiall .a ilyasll a waiall
ALyl & waiallg .a gclinll & waidll d_yilyoyAll

0585 Loyl LM o o LS
e 33 3 Ayslal dog padl @al ¢ye
calll 3l aatigh IS 5L e
Lady Lle Jyamdl LI A alnl
Sbia ¥ w3l g0 By e yuigs
Llolall ol dee 2 @ alus g
Eillsg e cneumill (nwaigall
cuaiell algad! 1d Gy dwaia
g oL A S I 5 (ya

ALl 2 gl @bl LS

Crranigh) HLa ] o Ligll el
A ally 5:Lal (b Il ug
e rnntigal] Ll A niigll
ol ole @ el gyl s
B LY el ¢ 3085 « Jaall
ol il s Lsnnd) 35-laS
cnlelally Loutigl! A ige dylas) Ligll
slaie ¥ allad 5 las I3 cye Lgsd
Onesdgl] Camy 11 Grsaigall gl
gl @Bl e sl gl



JLall

auiaVl duuaiall aldpill Jga dwlja

aslooll 1d

Jgleillig jloiiwill dolell diiall go 6jalaig grwaidoll dageuwll diall G5l
awsiall alsy il Jga & wljas, sl aogiall alanll yagig 6jlaill 6)ljg ¢o
elli galg gc alols & wlja alacy Jac @iya Jid i gi ¢yaLdiloall dlolell auialll
dpuiall il anlall alajidellg Jglall gaer gl dalayl | alspidlg wilall
auiaVl als il go aell jloii wilg 6jlaill 8)ljg JuA (o g_Loj Jiillg a_idgoll
ayogiall alaall o ayliiw] rgéc ile lalgaa re d4loall a dlolell dollell

Ay igeld gl Ayl
peetigl] SIS 201 Jaad Gyl ) uingll
cluogilly Jalol 21,330 ¢ Auia Yl
Gty gyl ASLell 2 L glaat el
Loyl 5y ely380 ulenl

S eslsll @al oy o Liasl 5 S3ug
)l s I35 (e Lguitlie 5
231 A igl] ol G lale
Laigl lS, il suas ol
SIS sl allay Lgadley 2 inV)
o dzeal I A BLoYL caqaad!
@Sl o3a Jaal dalgiing sl
CrassTiy A SLall J a5 gl Jae 5L 5s
Lenigh Lgtlael ope s 5 5Ll
Lle 3 ol Al A Slall J il
O B Lol )38 e ) Bagaall (5s
onbogiy Jaid malipg ¢ (ol ous
sbeel I3 fye 3 il ol o 1
Cradgaeall o cunigh! 3851l g ali
NENH IS O PP Y 3
L s3ad el by L BSLall ola ]
agd I Ldath culgoell g 1D (ye
$Uall Lae 3y Aalall & linall Laaod
AL 2 gl antigl!

Lolana¥ aleasdl pliad 2_aal¥y
it salal @3 A SLell 2 A iyl
Lol el g el mad elas 2
Aelall A Lol Aewnrigh SLLSI Jams
S Gy G 53 G 5 3SL1 2
0 (o e e ¢ Alma Bpunin
et o el Gl 3l sl
o1a Ly g3 Ll Auewiigl Jlae¥l ye
ASLall 75 Laslael @ cls sl
Aol @l pl J21 4 dl sga 5 (492
Loyl gty AShesll 2uin V)
gl B paigl ol LI 5 yglat
13 e pngll 5 paaal JLa 2 il
Oluad dile o5y g dila s JLo|
sl il (o a1l (a5
59 ASLal by Lpuwntigll el pllsd
Gl el ¥y (g5l gLl
Tlo0¥ el 5SS, (e i
2 @ G Agilagll Aygaiall da Lasl
IS e alsangilly Ll yull w55
Sl b ) 5L 3
Liun ) Lgllal o9 sally Agaiilly
coald oo celypdl ulmay | i3l
3Lty el Bae B <15 2a
Lo (a9 AagSantl algandl (e agaad!

@S, sl 3Byt m bl o S0
Zaalla i Loy gl Barin 1 st
i sms e alS all Al 38y
AeasSomll calgand! oo Aadgll sg5all e
8 (e L o p) o puil] @5 (a9
oo Gty g HLaTi¥ g 351l 35159
e O digall A gl 3 Sl
Lol A yonaintl e 5lslily 2 alai¥)
ol ) 2 onlg My clS ) all al by
S ) gy (el (e 3L
calgasaie e idly A gin Yl
saliall sl cls yall altss of L
Bac Jod e15s | adma JOL5 (s
943 iyl g guingalle « gl
Jurmaly Lt ¥ @S 50 e o5
Jammdl 5 5Lttt M Aalall 3!l gt
daslgiall 32 5Lainl il 5 e
oL 3 g Bwladl sl Yl
el Gpaaal] s ] 215 el
Highly sl 3,512l 351 39 cno
Lsgaeadl gty 5Lt U Aslall
G S olail) dlie S e tigall
o9 olaina ¥ &y andlis jujes
SLea¥l 593 3aniy daiigig 53]l

A Sleall A ygaill CalaaYl G



el iy iphenl Aglld

puadll na gjail (adiaal (ad olijy

)
¥4
i
<4
4
-
3
e

aTpas
e ilzal

dynge wll agall 6)la] yulao g he gijialdl pali gjladio guaidoll dale w py 4
dalall @ pyyaill 6jgal plia n1d ppadll & eolyy & waiall 4 g1a Jrwaidoll
waidoll dnge wll aall Laiaki il 3y Aill 1 ina grwnaidoll Jali
Lyjaio Y0, gni Laya ¢jliig o pndll @ oolyy d waidll d 115 ¢ o gl eill

el oyl gl sllacly . all
Liigey Luaied douiey Lo o il 2 ISI
(A Ly 2 alall e tlall ILstlyy
353) uloma guine whld il il (ga
Aalaioy gl Bl CoSa o3 2 Agl|
eud ] gy Atigh Ay @l
Aalaie 2 Auaigl! A0S (Mo g gl
ALl 3300 55050 Al LaS . qpeadl
Ored! (e lies A LlGay @uadll dabie
85k M5 il 2Ll 4 il alal
Ot digall A3 gmad) Bl oy (yglail! S
(e Aalailh A e liall 4y, leutl 3 s 5a0l
3505 gon oty 38 5l Ly s Ja
LIS als LS ayyLontl o300 oyl

500y Auaey bl Camtia 3L

oV 17 quluwel - a@lsvy aedll gi (99) axell

@l L onSHLadl ol I aug
©ohlee drais Jal (e B gl A el
Jleme 2 azig Lo e age Moty
Judl Gty pbes L 1A Aoyl
Ln:; 3)3.).“ ol M fya agl) el Lt
el agals 315509 patoell A gles 3oy
cowigall yatadl yushaill le Alvalally
2559000 0us eulatiy cusld 2l o LT
o] Jualiy )53 59 puins Lgia da g3
8! alastl elaV et 5001 S
2 s C:'t"“ 63)5..”3 ce¥letldals 2
untiglly igh! old 2o, Luntigl! e tls
Oy gl Glmamsill s 2
4 e 5193l @33l uniigll aga
<L U‘S-ML‘-"‘:‘“‘ Lg,n._m:- 0Udg Buaay

dnull 3 pgutl oldladlg2 wlidel s
uadl) dasloe dwaig 348 2 cuals !
ontigll a® o alil ued 3l &yl
Aaal pie el oyudigo ) S g 2l
e plle (o s g8l 3l e
258 Al B gl 348 ac Balawg sag—al!
LI see @ Ly i il (e Hlluse i gb
Lassen e Analamll Lay )5 LslS o Le o
ol ol el yll o a bl 3
oy Gl @, S LS 7 il ]
e popeadll A dlaie g sy udoes clinely
e o> g padll A ahie 2 0 adggn

gl Lwntigll lladl) qlais
alus s Lalalla o2 g)8 asiy
i 359l ol denl e 590l el dlas



JLall

Hh (g Al (sl angaiaolip

Jrina gruniaoell gilyell g sl a olipldl guwaiaoll diyge wll & iall dofiil
mpﬁiﬂlldjb di1ro g1a (grawanidoll dwaiall dlypa_dll pyghi) glg-ier a)Aill
d_a go Léhail 3 oligl li_a ilig.J_ila é dhio 1 aa fall ¢p a gulao Layle
Aafall i wyl Jgaill a aal d woldll 6jgadl a fall §)la] gulael J ool

L ETTRRY] H‘)—i &l Q\_ual;-..‘b
Slnnzll bl 3.&—&4—&3 2\_@;_»:
e ity Aaigl! Aigll bygial
BML&..AQLA)J_}L:@BJ..\J;A&LA
ol Ly izl gt e e
(0 ey 35 Lall ylo g 2 Lde o nlie
asaad) 2ighl ol Lale il oo
golitl 12 catad () asw cnuigal!
el sl ool (B Be Qe 2
|M‘q._\la.ﬁw‘ {:)J.«Jj ¢d3\:~3 Wq,_ual”

ALl (tng 3lolie By 2 el

ool Guaigl] @ g i sote Rued 4 a3
untiglly axlgllae e Guiglls gl
¢ i) G antighly Juall alll e
e OS5 ¢ Caluall alll eyl IS,
JLai¥l oilslga s ra ali pull slome wal
ALl @iy 3 Dlas el 3osuds
32 Luum g 3yl Ll e 31, 51
Sweaiy olaal Ll 35000 Lassae
ool pigl! @ealal) ol iolsll
Lol cpnntigall 2 psgacadl A Sgll e ilel
A Lad) msl pdl (o 3 dBay a9
2 gl pglaim el daje e
A ! a3 alll g3 ALl 3y a)
35130 Gl Jaadl Al ¢y o LB
Jometdl A Lasd A cwalil 355031 2 gl
Jeall CBugs Gl A Sgll ! i)

3alacs ol gl ol gl @by
el 3 (6 el Alll bae (il
O ecnsigall B usgadl A5l 3505
alilase Gonigll pabiodl G ila
Sl 2 5gl) 58 (adimn uyg il
3Ly o pandl iallie gl
eyl 35080 Gaie ale JT s
sl ae whla @i gl 2
WJls Aalhie fpe unige VOY s
Zo G sl el pdl Jolis
Onodigeld gl A lglly oy pard!
sskailly Lglemslnul  Lgalaaly
5515¥15 puntigll lyLgag pateal| gl
Cilganlly plall 3)laly Aaigll
g yidie oy 3gaall By BLally i3 L
cslmalitly el el iy degSintl



alafidl g 3yL=e3ll 5415
Wniatry of Cormman B

e o-blgall g
[}
N guaiadoll (ajije

Sea 5 s § ¥ 1 (9t ELILSCaly
: I a1 s St g e i




awlpy i

s na daoull Jaia hlaio plaaiul
drwaiall gyylwolls

agall

J1Jga cloinl jgaal ol cag el wo &yl gua_idolly a4y all pao J il
il ddjeo ] lg i Gy gdg glaiavl ] dyl @, lay plag

S0 il pa) 12g 4 Ulalas
Joall Sln b3l 85 58 s tlall
Py pamd) il Jguoslly dsagdl
Aasdl )ls oy gl I asitl
Slae¥ Gudi alac sl wlisy Al

" 333 090 ol aally Jlaal oy
AalaL| Lgaa5 38 51 5,505 conog il |
ks clalaial (3 ye5 iy Bl udy
el Baudas g Lkl 35050 2 el

"

gLl 35050 2 Easl

Les "+ gy pLaa 1 AS 101 e Tt
meamumﬁdww Ld
oY s 5 gl lan yuS gy e
OsSs By By Byl 3y« Lid
It a2 3 S, a0 Jlae¥ 5,55 SL
e 5l Ol G Joaadl B bl @29
pallg il 98 g9 pall oy ulud]
el a5l YT s ke oy e
o o ol Bialaa o135 BV
Lo (e >ST o Bladll oS jatl A28

7/
l-’.’,-‘
--,.
u
Il m '. 30
’
AL-MOHANDIS

o
e
-"o’o '



J> daad) oda alu il 5 3
Il

Jae 3258 ps cd uaigl] x|
ez alidll @ giacllbgpg - adl
il AU Bl L e
Sl S5l Laga 333301 a1y 5 sl
Nl S e £ -

39360y el el A B clBgl Hua - €
- sl Jasdl 35

o Lsgens 351yl il 53 Lyl -0
Lao (g 5z Jaal!

bl s Uas Y (e Jgems -1

:ulunVl G lu g dladioll ajaade

sae — '8 gl soladl 53y o
Bl 52 0,080 cedl G YoVl o
(3Sawadl JS s cllalaies) @ ¥l
aEt! oo ‘zu_a;m (o G
LSl IS um 3 ania B gyl
AUSAL jime e 35Ual A
sauaill Lo L e Limy

I Jpidon 4330 ] e g
Almins god Asllall A aglls
Aleall sl el udi alaiiuals  Loles
Yy E Cnis 0 9o culially
2 5,58 3 iaol, 3 Ylae , S35 4
@l ale” Jom unigh! Ala
55150 2 Aol prd) Al

aSoull J51@ o cliil «

Access) Jyosll 3 to Alls 54 u -\
ol i Lganseis Al (Roads
il e 2 olwaSs Jgias - Y
- Jgoll 3k Gus A Jaadl
Ayl Lgtls g ol sall (any ad =Y

Sl amy Jeall Gojs Ty
JSa da bz ala sl Lgasiay
Tag Aol 2 2 ISl pinga 3 Saul
AU el ALV Gl pemmy
ol Oy dar 99 Jaalt (32,8 Cemny
+ Jolge dual dgad ALY

| Cgaaly dad

WWJNA

Al Jsa bhis

Lk
dyagh b Aa ¢ e
s g Lai 3

Bl 5 ) i da 2 pli )

5 ey BRI
/

iy gl

Lot b i p g

oV 17 quluwel - a@lsvy aedll gi (99) axell



= 3_3.\4: «;.bj_x_f u_«_ﬁ_ﬁ_}l‘ LJL‘—‘L“"“

8 70 Ji 3l (693 38 5l oL

- ladll Jaall 2
il ALl et Lol Lelaial lacl LS
e Bilouo gl o Laily e J1 alaill paasd
c ol ellan T ol il 5 dians Sy ol ol

1330 )| Axm 3 gL 1 g gt 2B -
ol 3,51yl A 53 p L) Jaall G o dan -
@g?myu_ui_@p;f Laa 3 uglall uie
RN PP PR S [JEN PN DRPURT-- TR
onaddl 35l ol clebu P Jeall calal

a_wl)a

:Jglall Jadlg alundl JuAai .

A3 Ll Jalgall Juloig Bl sy (Jaadl a5 pos Coslaitly) ot gl T

1 Jsuast) Redit (3yka -

Jyaosll 3yl Ly sllac! e waian gl s Lo O i il oY
25 Lol Laguni culim Ll 55,0 arimioain LY Lggimius L0l 3yl
Ll e 58 0 @b Al gduat! ea)-'b)é::!‘ Oe Yo cpllall Jeall (4w
Jsosll B b cllalaza & wlya 5,3 10t e an i ) 6 ol

A dalasell 2 LaS puogdl b e (33 IS 3352 54] Aauilly

Byl Lglsung i g Jgamsl 3 o S Lal HLA s Baing e L (s
Gy e 553 130 Alio Lol LSl ol s 1m0y 2By Aypllal
Ay el A3Lall 3 ! gt Aragall Jaal) 94> 4539 5 55 Jsal!
: A dalasntl 2 2] 3l

taiie JS iy Aluall oy b ALl
laatl pan s BLuall Jlae jsandy
oliely ags IS al gl ALl das 3351
et lnl oo Jaall el el

N PENPA{PYI S (Y
clael ey 3,5 A5 Jaadl 3o ada oY
Aamloe a1 ag an bl G ,o
gy Jlee M sale] Lgmmins ol
el ol 5 (6T59 w0 agn gy ag
G2l oSt o L) o by
gladsly Aogilly 4018 5,05 690

abait Joall 3309 cudd Guaigh) dog LS
G (e gl G plal dy 90 Blus ol 2l
s 32 el 1ha sliely dugudy gasg <UL
ol 0L el Jaadl p ol

s Ofaly -0

Bl oyl e Joall G2 ¥
Sy Las @laie JSCi 4515119 Ay 59l
35350l ol all £ Le 0 1S s 1531 e Ll
Loase Loga 133 3 ity Jaall cile L s Lt
B JSI Jasll (e (ye

a1 e ek aall 33 23l



— ol N

il Lt S

ol oY 2 a1a olues 3l
el L5V g 5LblSe ol i,
JUac¥L

el espnl sla 2 aalslal a LS
alazil Lglam el ag 2 cnLalall
cosbigiall gy Jaall 3oy 795 <L

o3 Jrsall eSS Ll 5l
ALY Al

Onl el 3l Laie cablga s Lail @3 LS -
193 J—eall 8 5o @ a0 g Sl

el Bl s pateal| (g3l
3 ol | il 1 plasl ity
n.u“_.ug.L.mng yﬁ@\_%u @samgulﬁwwwg|m
S JunaY 2y e 3lalSe sl ale okl bl e 20l LU g

: anillg dudlyoll «

Joall sl i€ jabat Aas Sey el 2 &S

Cligiallyg jalnl -2
2 gty e il AL I35

b_s‘z'lcx_._é.\).m ‘_A.ﬂ_ﬂd_t)ﬁ|..\_ﬁ
\ 6’}&4‘ U.N dj_.aj.u o..x:_tl‘

Rl bl st iy il o ol L g s Sl B

oyl ey la
e

=]

bt iy e it L el

o i e ey e

FPECH T

s i Uyt o U

[ SFET NN e

e i 0 g Hﬂwmjfﬂ
gl e 115 b ey

Vit da sy

Tall s jath

535 Jtall iy y—aaly (/1))

L ol polazl Jaadl G ya da sy
AVl 2 il L

lslya¥l Jead AU codgll)
G LE ) g @ (Aumymiatl]

Ll dlddl B Ciagd) ) Lald 5 jadall cilasl] ) gl
115%
111%
110%
105%
101%
100% 57%
94%
95% a8
0%
oo%  B89% I I I
85% I
il Eapedl Eapdtil Egpdtl Eaelll Eapdl Eapdll Eaedll Bl Eaedll Eapd)
| Sl LT pmaladl el el Cralall o eall

ileg,adl 3)la¥ 2 yall Jdull s a1
(PMBOK Guide)

oV 17 quluwel - a@lsvy aedll gi (99) axell

G @lall ey ¥ Bnall algll Jassa 2 3353 G001 L itly 38 5880 550] &y
- G Loy aalSy Gudaill pungae dalad ;.zde\L,!c.S);ljﬁL@\@ﬂ.ll\M



wulhell guao real gei dwia jLituwo
dngauwll dnglgnll daluwoll dia

pliad 2 Alelall ol i) a3l 5y
S99y e et delisn oy el
Slidaall 331 50 (o Lgale 339201 ol
alhdee 2 adlasd G lall alusiulg
Ca IS i g Adl pell culiall 25

Y 5505y

2 Ael il 335t Giilad dcod]
+ dcodaid ) Sldaat!

Grantigag Cn gt o ol (1

il ilosillg Glatiall dyisanll doydll e 53gall ot
ilaill p4all ga Jioella ciloall aililihg cilalial guli
doaill gl aiioll e ailay sao gile Lulé agall ale

M it A e Ll elS, 2l 2
Omatll delin 23 )M elually
Jlme 2 dal ol eliall 2. 10y
ige Gaoadll S )b oy (!
i) &y aglanll dpolaill el leally dacs

LY 5305y caisa)
Jua¥ gL A Laladl 555 ol
Guams 2 Gpaaidl delio ploal 2
el ) paglailly e Maall o A A BMe
caloa¥l 3 dady A atill cal dealt

e ilasil sz iyl cle LasaalS o 53l
L3 (a1 il s Jnnall L 3
Lngil Bl pe5 39l el cealis il
sl @Ilall Ugadiny 0l &y lia
2903 33921 aggana Helas I A loYL
Al olianl s el i o
Llazall ol laally sl sy oll
Leoall culansly eslmmill WIS,
il 335201 I Jpamstl Luas s Shaalt
535l ol un o 3l (y—s o2 o



3151 Lgaumgs gl el spuss Lyl
3 jacma dumgie Byl (13S0 Rala 3 la3
i) Ul e BRI o oy WlLaing
SIS il Sy ulall alu il
Jlae¥l 51, S5 i 3 yuially A tagil|
o e e sulatloda o eliag . a sl
sldily (Sl da a2 | inlgill (4 e
Jslondl asasd e oo lad 3.8 e 3l
Ol U5 (pe &S pnadl JSL Al
JalSal da gl syussy

alisle sl Wl ol awlgll Jads
@ lilly Lagast) @ alill 2 oyl
Jeeiy slacel sliuly) po,¥ coss
Lo ogll alusledly (oabat!
il ged A JEL da sty il aga 0
alb L W bl el ?Lu;y\
ﬁma:tjfaw}” hatial 35150 Al
Ol Aeliay Lol JSL g
Slgis e 8 juplall Gyuniaty
—Yers) Ll sl bl
ol o lall el 33 3 Ly (YoVY
Iy a iVl gl sl sl
Jaill ilsag dmlacdl @ Lidl Jlosey
@lane S5 @a lidl Jals Jogamilly
Sl @laig al Sl Jabg jeimiall i
mdl 3isdy o] ol LA
O e Ll @ platt 2all el st
Sla¥ly ealitl ol ags il Jal
ALY Sl oty e Ll il
Bl s cla Las | olall (S
ALY it A mball Ll s
Cnalailly (A lo¥) @l aall aiiany
(Onoail Aelin 2 cnanslS¥Iy cyas sl
Y 00 S atlyg) A dles i sT g Sal
(Rl a2 58V

alaglall ol g2, bl Ll ey
3aslyie Al Iligs (Laglssully
[RUPTE- -1 TU R DO - WU | P TP
S ) Hhal dga g (e ol

oV 17 quluwel - a@lsvy aedll gi (99) axell

MQQASC_AQAQU_AL:MJ LS
Elileall I3 o Wity y w3l (ya
2 45lan ¥l 3y tal) al il Latisl)
aldeatt 2 3 jagal el ialal dae
B3y CallSall 5 o le el 3ol
cagll 2 Jlae ¥l oy agllall Jlea¥l
3ol

e Alaliadl 3ag ot o I 3Bl
lieatl o JLmi¥ Jugus 2 L]
Ol Aelin 2 3 atiall alglly
S PE W1 [ WP PO TR
Janl 3 3 0y AS5Lall e Jaall
Jaabstl

2 ALl 3ag)! Gl pe Ol
1 o1 (352 () Aelie

0 (o Lalall 351531 al 3201 2 320 e -
<2 Maally crnanlaly (a9l 5 cnlalad!
eyl dalasl e 2 Vi
iy A3y o Lalall 2L iS By3guma -
Sl

(e Aegazma age coald LY a2
sosedl alb¥ell fya prdatl on yLan )
sl ikl 2 (TAG) 3
el i Sy (ISO) uplaay
aiall Al A8y ¥ a6 Lann )
(TC) aat oyl 2 Lgsle 51T
ENEN NI Ny UL P NPYIVE ¢
telin2 daball Glawl (pasu il
Ol Lol (e Bl yulan puing! (sl
Rolill cilellaall 2, sl S 5
oo andt] Aelin 2 &l
ol ALl Cppanal

b N eyl Lelin LYy
e Ml el A glma 2 sl ylaall
| g’ RS g (0 36 LS g i LY
[ TTRRSRENFVIRE-L R SNENGA S 2
AlusS yuslally ol Lall sl 5 3
sueld LA G e Ulag A guma
ada i) 3. eS8 g deliall

iV I U e Lalall dalS g ¢y el
ol 2 3ok 5y alll

clileall 2 @ ol 3 alu sl (¥
ey otz (SPC) aslasy
bl elleall 2 cpaladly

Juasg AU 35151 2 5 gll AaS Juls (V
.‘a\.;Jl e Salall deS

NI (sl e A tlan A S Lie (£
3ol Lluall wlilee Jdad ol ally
REN VS (PRERN - I8

@loiin g L5Y Mol il Lin | @i (0
-3 9kaa

S g dandl 2 2L 35L55 (1
alalsdly

celeniall Al 505l 3505 (V

2 el id! 3392t Guridal cdlalyg
1o Lo Aot OISyt

SIS 5l 251 a8 ol @gas ()
PUPSTS VPN B S A E WO BN |
3392l Zoa Ll Lulall 3505¥1 al 5l
onbalall 3818 5G9 59| ABLES L0 (¥
lislglls 33gal falie ol o-le
P

lalaall 480 54y Goedatlly dadazal) (¥
<Ay elad]

3 skl g el al) alasial (€
WIS 2 Al el bal ala sl (0
lleal!

ol o Alalid) 339301 12 1
delie Oldes 481S 2 L5
Goriad A0 (g3559 Gmaeadl
e Jo—ant! (11 e Ll 253520
Olked g Sloglat! dgloul maLG
W {wifl

A a1 539 B gl lagles -
Ogdaddl ddas —

Al S 5 A -

ENEXISYES M

.QL‘».«.A.“ |B;3:_. u‘jﬂ_



M LaiVi

. = '-.___ . =

"

ALVl Laglgidi ayl] Ciling Lo e Jeluii Lo 14
|isg daglall aldy il 1a Al ogleoll Jal yig
i@ g sa_ildl aldy il Ll Lialdil caly Lo
At all go paldll Jiall Jga ar apai Log Jlaoll
(5G) gu—olall Jally wapop nallg apal sl
lAloyg S(5G)I dalo dayeo all Jgagll g—lglhho
gl sl Lingna) adilall gLl ge ca iy
IPENITERSINEINEl S04 adidai gginlll cdgiy (niog € (dcjull alle
ol € i..iq0 0o d1idi Jnilna o ai cinipw ilog S iled
Logleoll didig ciylaivl &)l =
Jliall 13 a a al G hill pip w lo Vloa) el_lig
A (e bl J5 2 Lgim auiiion (P14 -2)AAY) (1G) Jo¥1 Jually  pallias ] JLall 1282 5,0l 3y
plosial Ty i Lllo S8l @Il e 213 Baendl OIS @31y Ly 1 Cog-tin Ll Cbage o301 el i

ple 2 led IS8 2G) SLAN dadl I el a B e juw AN I e e 300,85 Gaudy Led! Jsen!
claglall Jolgaga Ty Gitly aV 48T W depull caaanl |5 baig (Kbps24)  eudly sy 3 dloly ALl Sl ¥)




2SC=

el iy iphenl Aglld

2530

Jen1 8@ (e Juo L) (e a 5ally
Jend OISl 5 0 5 S5 038 wal|
(5G Innovation centre) ,walsl
2 (Surry) s Aaslnt ol
sy <0,V 2 dtimdin e Ll
e G Lzl (e e 55l
e alai¥] Gl Ll sl ol
T0T) < ay Lo Lgaal (pag dscl yume
alailgy 3tly (Internet of Things
Loae Lol 3linta 3 3023 o e (ysScis
adga slomlS Aagdl algll p2ey 2
e Calio 3529 (e SSTI gl 551l
Sy pESI La yud g S5l A5 2
Oa SV elagdal I slayl
3l 093 e 3l s ezl Gl
lagl Al Sl Al 2 7 lis -l
L 3l e s 3 amd B Lt
Jseoslly ¢ 1 gy JLadl 3935 Clla
el Jum) 585 b slllanl| el )
End) oreasiall e JoalS S by
DM ) Adadll @ gilalasly (user
el gy oy (A mladl gl ¥
ile puay oIS ass A usl!
Bl Mg Juls . LS STy el
a3ty bl Jsbol 3L 350 Las
B ol ye

(@S bl <8 Y o iney ¥ alusll 2
e dd coo > gl Jlall 1aa le
SILat¥ L 1905 4l cdings La ol
Slghedl gy 2 e 0395 o) pagall ey
- oI alll s L ) aslatt ala)

1. Andrews. Jeffrey G.. et al. "What will 5G be?." Selected Areas
in Communications. IEEE Journal on 32.6 (2014): 10651082-.
2. Rappaport. Theodore S.. et al. "Millimeter wave mobile

communications for 5G cellular: It will work:." Access. IEEE

1 (2013). 335349-.

3. Bhushan. Naga. et al. "Network densification: the dominant

Oe (5G) I ey sty La (1 3 5Lty
Sl Aygas @25 ¢ bl gL ¥
alelamyl o ¥ Ll gl 2 Ly
orin Ll Gy pslall 3938 A1 4 madhe
O il odad il guai Lo p 563 )
i ad LS LS A dle de yu
A aloyl Lgllgsl Jzal2 (Gbps10)
Siay sy Laie 5 S (olaziVl )
@ g1y (Latency) , sl
L s el Slga Y il conll
Lol e, 5T 5lga G alibadl s
Jel e by bl A sl 2 79l 45
(millisecond 50) ALl
Omaal3! Jnd! iy oo 253l (yag
Sl e funal 2 Lgain
sl Qb id LS . (millisecond 1)
alelioslallolsin yoall2 diel yuna e
e,y ALt e Ll g 2821 gL
S olall elagls ) 3 alsyl
4,83 U Lasgy . dy il Ao Ll (s
Sueatis (5G) Lo 1,350 5l9a 48 5
sl e Jabaall 2 3 dle 3 e
ol HD ddany gyugd elileS ol
Jean O gy 35,01 LIS s

iy Leiy (Laylas g1 sl 2
3wl 35 V I Calll
B iten 2340k Lale s Ly lai (4G)
2 aladialy el cpe 38T L i

Wil 3 sl (3G)

t > | e

Ol L dpglatl a il 350 (e
(MMS 3300l daileug!l) Lgin Gracas
o sl Judl 2 4 15 0 B3 ey
(Kbps 144) I (2G) 2 (Kbps 64)
N Vgimg s Lall 21251 (2.5G) 2
e Bl o glay 13 52115 (2.75G)
e LS (B) sloads gl L jgal
el Ll M @ 5 EDGE 3z )
Loyuchas @iyl ) ale 2
2 3lae) Lgi Alaatl b5l (35
e eolS Ll W1 (Al ae pudl
Agslil YLt @l 2 dogomle auis
ULl J-85 Ao juw 4 pgtad ey
Al Lelale e 5 3olas cdioy
Ll 5lads 653 0B ully (Mbps 2)
((HSPA) Liijeal Lo Lgia 5 yglaitl
G P VRN PP PN NES TR ) RERIEN
ey 36 AY)) ale 2 (4G)
Al Il i 2 oo Ll Laing e lil!
Of a5l (ye Ll Sy LS (Mbps 100)
Al Jead o Ll 91 (Gbps 1) Al o
A L o eSS eyl Ll
@IS 201 e plaitly < Lalall Ty 3 1 a
Jleth taa 2 slall Joliny Atadd
@1y (5G) I aia I Jgmsll gy
Al cemany A dmadle o
(Gbps 10) 315 13 Ja & e puud Jouos|
Jedl 2 ey ool calacsl Ve 2 atly
IS a1 ! Lglimy o) !
A Jgasl padgia (O i a2
.&l;uolﬁr«-ﬁug@ﬁl%

Magazine. IEEE 52.2 (2014): 8289-.

4. Webpage link "http://www.techrepublic.com/article/does-
the-world-really-need-5g/" (302016-03-)

5. Webpage link "http.//www.radio-electronics.com/info,

cellulartelecomms,/5g-mobile-cellular/technology-basics.php

" (292016-02-)

theme for wireless evolution into 5G." Communications

A7 gubhuwel - a@lsvy 6a0dll ga (99) aell




30 aall 1d clgall

Hy—ai s

causi dolail doal

abawiwell nd galpoVl jLidil

~ghall praly] gy

o elildjo gurido

allhino (Hospital-Acquired Infections- HAIs) giduiwoll (jo duuidoll sgaell
aulc [@naljcl jahig gadiwoll go garidl [@pwidy il galoll gl (_q_UaJ
JLisiil goanll gla.aalivo plyoly gulno aoalleicliadiuall gl éyag Ly
.JLa.uLLu.LoL._ﬂIdnﬁlanﬂdlgwﬂlmlmﬂldogm_uuwojlgmuol}oﬂl

NS RYSUNI LR I W AWATE 51K}
Il g 0053 3,3 Y1 2ilall oLs
2 ooy LaS gl el bl el yg Sl
Jigggidl g CanSall Al

el asiadls Gosula il o)
I A etk (g guall JLEDI (e asdl
Al Jsosll  (Airborne) ¢lgglly Joxud!
ey 1D 3oy oo Bla s A
Gy A Al sl gall 3Lc e
et JSU daguay g’ oo Lo S5

by Saall o pall oz il xo Lgia
oo paill Buag by Sl HLiml A alisy
by Sl ol JLa) a2y o by ,Suall

‘el
Ggaall JLEDY S Erand I 5o tally
xey —aldl (Contact) JLas¥l
(Droplets) 313,31 ol @l ) taztly 4aldl
M ey . (Airborne) sy glb J oy
Syl L oz sl g Al Az, Ll
Sllaall Gajls (e Gl pazadl (e

Lol ilel ya & wenl Il & 8Lyl
S A Gl a1 2 @ sl
A2 s gy ] 53 sl5 gl
3asm sl Lisll s @il ol 5Ll ¢y s
o dndly ddiianall LI ey gl 2
i) (pa 3 eiSU g9 all Jomm
2 U Lajgs I 2slaYl (HAIS)
2 Uiy Ll L35 Ay | Jguosl!

bl G yally alua¥l

JA‘};B_\.L‘_,.‘.L J—A:A:!szu\-i-n Jj_.mol

uAL MOHAND I EI

.
)
O
-‘:"0
Leae
veing

4%

3

*
4

L)

el
s

w
- ©0
D

I
ll¢

&
NASY¢
3R

*

"
Rt

*

.
AN

’0



%SC= 230

el iy iphenl Aglld

g g (01 (S LD Al Aax by 51911 3 ,5t0 . Y

(Filtration)
Oreelal) a0 e wladind 12 e lggll )38 90 jumiay Y
L Sl (m o1l At o uaty Lad g AaTLatl lly 19 Lt
5: L8 5Me alu sl oI @iy Ipm e Lgama Ja 3l
o= ¢l5a0) 2 31 5all 3 a3 ully (HEPA Filters) ayle
O olial Jou 1 744,444,474, 4V ¢y L3138 0.3um
National Air = (HEPA Filters) 55 LSt ale 53Maglgil

Filtration Association NAFA
Char 1

Recommended 1e51 and meneriee ratng fot filter tvpes A theough |

Peanetration Tes:

G 2 o 19¢M (o drwlio OlieS dagis -\
(Fresh Air Supply)

iS58 iy A ey gl apitd ol sl 2 ay
sl e Sl iS5 6 S LSl el Sl
33uasmll eIl o 3315 LRI Ll sl e 00935
claalgll el oy g adill 2 38,8 g3 STl aualgll 2
LS ¥ Aol gl el paind) 2 dysqull bl s a3 3l
Ventilation 2013--ANSI;ASHE/ASHRAE Standard 170)
(of Health Care Facilities

Scan Test (see nole)

Filver Comments Mininium efliciency
npe Methad Aerossl Wethed Aerassl ' rating
1 g ; : 90,970,
A MIL-STD 282 Thermal DOP None None =
at 0.3 pm
B MIL-STD 282 Themal DOP None None Twro flow leak 99.97%
test at 0.3 pm
q AML.STD 282 Thermal DOP | Photometer Polydisperse 99.95%
DOP at 0.3 um
n ]
D MIL.STD282 | ThenmalDOP | Photometes Pokpsparse il
DOP at 0.3 pm
MIL-STD 51477 or Polydisperse Two flow leak 29078
- AL cTDFsIse: | FemiBop | Fhotomster DOP test 2103 pm
" 99,9999,
F IES-RP CCDO Open Pamicle Counter Open at 0.1 o 02 um

1 Chart 1 NAFA Guide to Air Filtration, 3rd Edition, pp 5.6. IEST-RP-00186-, IEST-RP-CC001.3.

B M 21 3a Y oia (o pa3 yiang a9 5 slegll e Ladidl
clislll ola (e palill Alled 4 jlo Auzmwaid] 353

A Ludl 2 51 9gH s O oo (p0 BIS Ak Goudiodd .0
(Air Change Hour)

Gl by Sull sueg ety LIS 2 3u o A5 b ol a 5 taly
slga Il ,all ol a has @ﬂacicuaﬁd‘ Led o ot
L2 51 et wilgll le 3 lapdl 2 Lyl @alid LS cagla
3938 2156l Aewlitlg Angliall yadLadtl GuGad . 1
(Supply Air Conditions)

plasinl canliy Ly £ Laddly Aysbo 19 351 pondl B 53 g (5n
oAl Al g da 3l

Capall 39300 o 19g1 anied Ay plag A pw Blet pe .V
(Air Velocity and Distribution)

Ca,all Jals (Supply Air) 55540 sle gl de ol o LS
(An,all Ja s oy gl Aataiiagd culiy 3, 315 2 3 qal

oV 17 puawel - @1vV sagdll gi (99) axell

AU 2196l Aiwlio Agloy Bl .Y
(Humidity Level)

L) Ayl 1 ol a1 2 ool Aabail @ el e
Al Buslo 11 O LaSalle JS 7T e a3 0l s ¥
V- {PVISE i [ XI NS TY TV PRE{P-E N | PR s RUE S VLAY
e iill Slgandl 25 puiio clB355 (e D dn Lag Gl Ll
Ll Bl g 01 o 5ot L 51 39S5 (gLl
ol il g Bl (ya 35 Algle sl y3dly (V- 352) T
el e (o 51S5 Gigus Adlain | 33055 eIy 5Ll ey
slg Sl gadg 2udat |

Auwaid) (998 AalN | pluviuly edall . ¢

(UV Radiation)

3ally (Cooling Coiling) a ;! clals ol smy G
sl (g5>3 a3 (Dain Pans) ca iSal gl (Filters)
Il i ol Sl e Glg il Sallg sl yuall (5



ol B dalol 3 Slea 5l clilia (455 ady JBYI Lo
T U sy Jg el @A s 1 5y (5201
Byaall Gl pa¥ e Jall 3,8 2 Lal Lolsal gl
933 (9-So (Airborne Infectious Isolation Rooms)

A3 ,a00 i e e e e 2lagll

di

Slyall ey Lgd o miseds Sl cslibeadl (3,2 3 & ol
Ol s/, Y Al (Laminar Flow) da_ais Lgdl 5934
Bazmy Loy Qliay @ O comy el S5 e pBlgn uyusd
2 Mt . Y5 uie (AirFlowPattern) s1s 23S o da o
ol s JalS 355 < 5ll 1935 05 clabaall 3, 2

LAMINAR FLOW

LINEAR SLOT DIFEYRER LINEAR SLOT
DIFFUSER % / DIFFUSER

:?;rnﬁ-‘? 23
Iie
ELEY BERRE PR ERRERE)

AIR CURTAIN

RETURN
GRILLE

'

NIVLIEND M1V

RETURN
GRILLE

OR WORK AREA

>

(HVAC Design Manual for Hospitals and Clinics) dtilga 6)liw 3gags dldoell aaye na clgall gijgi 6)44 :1 8)gia

21941 dogas e Alralstl .4
(Air Pressurization)

ol Blastl gonatl HLAT (ya asdl 2 Gagll B, tall s
(s dnin gl Comgo daiss) il ol slogll dog s
aallay BV I Ca B IS e s gl L1 3Gomy Lo
coLisT ISl da o9 L (S Lall oleiWL eyl JLail aue
9 3iS IS 519l dogain Lo Alnalall 3 ceal 51355 4
Llall a8 9 ol Jie B8 galilaall (5,22 @ go
udadll (b2 5 Ao

Loy b ISy aon iy 2190 Dilniid 2 9595 A
Collall oWy o1 9611 AS v Gamy

(Locations of Return Air Grilles)

£loal O3S ililaall oy 2 Lava alul 3 Laaitl 2 LS
Lol . pnaie i g aui oo e Lis)) e 9 8o 5301 Ll o) cra g )
Airborne Infectious) ayasll (o ,a¥ fpe J3all 3,8 2
Uadieis Geia (o )9l i (4950 (Isolation Rooms

o2 e e all

L/
LISA
l:-."’.--_l
th 1
%% N
N i % 40 3
04 o
o OO
e . »e
AL-MOHANDIS .....‘. e
LY
S
FRSGRE

*



2SC= 2iz0

sy | CLEANEST CLEAN GENERAL DIRTY w——  OUT

SUPER
CLEAN

EEE® EE® &® ® O O

(HVAC Design Manual for Hospitals and Clinics) 8)glaioll JSloVI gy clgall hon ddlle Giga e clgall @Sy p4aill :2 6jga

Jltl a2 com s 1 Atlall g A yeal ole [l el s laslall al 2V 24U 5 @eall Guaigll Lo
ASHRAE Handbook- HVAC Applications. Chapter” gl iadiioall ols gl ca oS5 3 alaily 2 anztl adladl
ASHRAE HVAC Design Manual For Hospitals" ;"8 = 3,2 fya a3 2 S8 oSl eols Lost 3l yo e (oo pdl
01-HTM 03" ailiay ;0 Aaeslsll w1138 5 "And Clinics a5 Bt 5 A lit] 2s |01 25l i L adid |

."Specialised ventilation for healthcare premises .(HAIs) Ladieal! pe Sl ool (e

t R |y |
1. ASHRAE HVAC Design Manual For Hospitals And Clinics

2. ASHRAE Handbook- HVAC Applications. Chapter 8- Health-Care Facilities

3. ASHE- The Environment of Care and Health Care-Associated Infections.

-
ey T ;
=41 e oV 17 qubuél - @15¢v 8194ll ga (39) aaall
ol e®

»



JL_d o i

il janio /guaidoll

il 8)lalg dwnaiall (g piwalo

Ay dpardals @lel |y umlas pog
gl udgiy alily aelgd oLis|
O dalaal 2 ad LSy il e caslanl
olall a5 2 5 p alie B3Me 4 (155
Lol 3ol Al g5une dagll 008 ariung
gremall Hgadl g Jadlly 1iag g 0l
plae 2 Joeall mosLil) 55100 oSt
SablS @IS pall @l 8 1385 @ladl g
3515¥ ilagll 58,01 Gl 1A A gacd!

"Joiuwoll jieill dallenl diogaall

s dadalnll d_oyjell & 01)i"2030" & Alaoll & 1g)
id oy lal (y3all Jgaill nd -dlil l@dag- skl
80 alai adlg) pal gog .ghlgallg ghagll dalno
dllio Jac diy agag sl 1l (n1a pghillg & yoiill
dudgallg ayinill & yigll Galayl . lago jalg 4g
cyliiioll Agaii ella yog . jghill ella daiblgal daojill
digllboll 63g-allig aa_all Gdgll 1a dp waiall
opall a_dell diljiog gy g al_anlgo w g

Sl 4a oS 4l ud ASAL| Jod SLa
cadlSall 2 sl b die 2 5]
G oyl el sl s uge 2
¥ ol —alil alain— 3 5allise 0 oylel
oy (33U Jalonll 3Ll Sz
235 gLl a5 Al Joud —alll oi-
S0 Ll #5390 ulma 5153 5o
s -(PMO) gLl 5,505y (ilogll
i3Sl gl e 3,40 13 o

ewadl )l Ly elual] 2aaatl 08 02 59
23 gl el gantl gyl su Sl
2 e a8 GuSay Gy Lpsga]
e bl el s s I gol gamll
@25 gl szl cagll 2 Lgalaal 3uass
Agll A5l e (e e e mi 1]
eamelll I agtly oy 5 St hanll 13 ay
e)hul‘uaudeﬂ-ﬁdhah—uﬂsy‘ ailgz=ll
i YL 1 1S g e aalgll Asgusn!

l |||.Liﬁ£|
AL-MOHANDIS

RN |
PO
*




SC-

ele S (Resource Leveling) 5,151
30 i 2 Jalgall @al (e 50 s
IS Yl g gL

O Jaman s Luell s e dg 929 (1
S e laslall Jolsy Guwdid| wililec
ST U @ polad] 3515Y byl
@39 @bl cpe 32l an¥ w2l o
1385 ol daLazelly Jaalll Sl 58,0
st 5255 81 S 5500 350
o Jolail (o Yo suinl y 2 s dlolas
elellaall 23,3l & waigl allsy)
EVITR P W]

alelaS b e plusdiua sg g (V
S oLl gl e i Alage
Lgmll o) (a1 Gt saad | Gdams
Al sl 2 5 ol g pill dolin
Slael @ 231 g1 slel o 0y90 il gl
RS pilly ¢ (Jolall) ,a31 bylall
Slex Lg Jomy Gl gLl Lo g 0l 5
Ttasy aoolg Jae (338 Jslatly sl
WIN-) grandl 7l ga Gaasd! zLsil]
(e 2S5 BLYL SN g8 (WID
Aol 39 Ll

Oyt Lo 3y Al i pglsl (A
Aaes Juals @ilel ya ! Lggad Sl cslgad)
Lgmsbiie Lo 2 L 36T o palglial
By AUy A iall Colgand) e (pse
dninia A sen g ola 100 il
Lk calslall Joall Satane Lollsi 3ules
A5 e e Blac g Bpale Gl Lo
s 0y £ LS 52 cpdglatl sLaiial
oeSay Las Jound¥ Jolatl le 2pun )
ol e L)

+ Ao Mt
Aania,laY A lite 3 ale 3 a s L a5
et AagSatl bl A BIS yyliie
) Al J e sl 58 A syl
olaall ) sl

oV 17 quluwel - @lsvy aedll gi (99) axell

g gl psen pa Joalall (¥
4l Lgawuss @u (Portfolio) UnsmeS
2ol g BilSal S Ll i Lgasss
slie s Lansl e Jgammll gLt
Bomge Al cilel | e ) ALYl
Jaxigdpladll g5 uwe p 8y 2 ol
Al 3alaty 2GS | 5
LAdela ST daall

LuagSol ilgadl e agaall llia (¥
AodLal 13l ¢y e Wil s 3
Ore O g Bpsatigl] 51531 Cans
Lot 1 3oyl ol g Lol &g
O Griieses gl oa s Ladlyg 215!
RSN G ol lsl 2 ¥l od s e
e S ol gl el Bl y e ¢y s
2 cilgad! Gl B (an 7l aue 20l
Budall dmnill dogll oia

eoladl i abalgsy ol dgguus S 2 (£
Sigen gl ] AgansSnd] ilgd] (yn
G 3l elsl e ylomyl ISy
Ayl pae IS e el Idy ilgad!
L3 2 Lay o sl S5 o iing
£ 3o pllazily culgand! cllal Jo¥1 Joheal]
e 53 ALl @ @ilagl e s Olgin ¥
A5 L5 o gootd Acuntigl] oLt
elee alge Gle 5,0 a33011 eyl
el il ully @y ALt Al
Lgla T ope cilgantl

23 5Ll A aigl 1Y adds (0
53158 e a3g Aalinl| dpagSanll ul gl
c35gl dumgil ol g Caliew o 3L
Ul e Bl & cminiia ciluog s Ll
> A Al s LaSl (o b gyl
Lcantigh ¥t 2 3 atladl 3,0 50
S 5363 S (e 33l g Aabizel
sl Al (Bl A W15 Ayl I e
S iy gl udi 2 sladl (e
2085 Axlasd g g ol Lgd il dgadl (e

Lals 0550 o Jelall 093 @2 ) ms Ll
S0l Lgla e ) AISaL o2 s Jod
s elleg et dabas le ol IS5
Liins cBgale sl e e (i
Les Jsenll 2 sleall colossLall ¢y o dmgia
200 11y s, Jaladl 1 aola  Ladle
OsSe oYY Skl Ay, Lt gl
el ¥ 3Yg el gals 38150 dilSals
e e U 535 Lo 3933 Vymanas o)
s galall 335,00 clls (3l ial

ol a4l caals (sl gl ol 12
SV olat) a0l A waigh Jlora 2
et e Lole gy piey 35305 (oo
3y el Bumill sl YglS g sac 2
Sl e cdelad o gl Lol
a2 Les gl it wls s
Gl aay GLIISy A agal 5 Sal]
BNl Clmanl e saall e 2 zalitl
(ol g Ltaally o agSall llazll 2
plos 9D Aliine Lo Ll 2. (S
gl gosliie Joal o 2818 2 at 35001
/ eaaitl / 2dg¥ Al pall) Al
Yl adgall olelaat ol 13y (ogaml
Lol Jlaa ¥ (yo gLl e yiay
LelaT (e cilgad! el cas !
Jotgalt paad pasle by Ledy
Al 00D £ LAY dasil

US e e llacs gl o2 s Jiw 3929 ()
el Apiigh W Al e
o 33815 JS L s (01 st
el ala e Candg Al y3 5!
ole el (S5 @ Gl caagill il
Lagas il )l die 13 Las Bagantl yulaa
Lyl sl gass ooSlgs ol Lgh (p S ¥
U 2 S T N[ W SVE NU |
3ol Lo A odis posliie o L) cllawi
Jag ololgll ddiuna G5ine a8 ligial |
e sLadl I gy (e LY



Jilgiall claVl ddllay jglao

. IJ) o

UM

Juyll cllhdll na

dlpay - gipall gladll na gjlgioll elall & dlay Guhai" glgiey & wlja o cja
:oglell nd piwaloll @y Juil pado day "dillkll nigleill widell ale drdulai
jjellasc elloll dgola - dwaidll als (na ()l d waidll / dyclinll dawsiall)

iijlall alno dlil Jias g dlilsie /0
aolpllg gylitall glhhdl plell yaoll ili
dycgig aliyylg 6geall pigleill widoll

aillally allall

utlel gg 41 gl ety cAl oall jg 20 gl 1le gialdl gy Gloail e a agy
clhdll dluwugog d pogiall dlwuigoll damyili wMl @& hyall 1a jgao
Jglhall jilcl g a llall jg aoll Jeay (nadl giylaill cladll cal Ay, apall

2 aoliy de alias gl Galu¥ly
2 Lyl 33 Ol Aol Liasioms
Gy Caliey & 5l VI A Ly 3
e Lo Laguni s & yedaiill Lginuds

Awniell U asglly
el =l ol ade gautl o pls 120
FUastl ciliwaga ye Aadgall 2 Slgul

O~ Ll Moy il w5kl o
Slewe Gua | Sle Al dulys &
L @e s = 3l 2 Il g L))
gladll clabaie o 2. 0935555 OIS
2 s Maall ysoma piai O oy I

sy ey ,31 el
ol (6 il g Uaill liisn Ol sy
Lgadai a5y plat lads amy S Lg!

2 e glall Sluga ol el s
O il o1 5Ll Lgaa LYl
Jsaall L L | 2l 5o Lasgons
dueal e @ ,0h LY Budos Gl

il o gl 2 I el
Y A e sy e D
250508 o lgtl Y aaltey oylgias
Ol Lt T e 1l plazil cilataie




glazll el alail &> yide cljllsl g ¥ 4 jaic Lag
Aabaiell U piogl ey 6yl

s L Le 3 38wl g A L) Srluw 3t Y ol

¥ 33150 S s L 9% o lewnsll 028 0¥
Oe 903 Lasy 1418 LI Lglgunl ol laiin ol e
Cpuammas g cLgalaiily Lgmal o Buuslal Tuwahl] 3l
gl Guamd Hglmll Ay 5.8 55 wlewnsdll o sl 100 2
Ugall elucdl! JLas) Loadl (Sl pag s Masll Loz 2
zo5eil 1aa sl oo LusgSm

iy 2 318 00 ST L lamg ¢ U 55ty Gudg & Saal|
" 1yl lalaill 203153t o131 Bl gl
2 eV gl ga 2 Masll sy sl Sas Liduue 031
renzmy AU sl o Bge Jaliu g Aummsl yi ¥ Aty 51
Al 7l 2 Lo U 058 S g uussall I ping !

g a5l gl
o) I gl ol pigag cloial 0w S5 ol Lis a3
oo Lailg el sl sl slaiel o Al byl 3 sl

.@JL.‘LJ.‘ Gogeaigenlaaill (it J5 8 350 0 dla s e

s aal! j9ome

Al Sldealt joome

9adlg @il joome

o (VBT )

o gl 1m 3uamtd 73 Laid) Jumdl ol Ity ccbal 3yl
Gy Ga97el] Gl G md il (gl 355l 5a
< Haall Loy Cl_‘:-..v ;%Qb.\f:.”j .5)‘51\3 &;\LJJ-A-’-” (Q_é.ua:\

Al

+ L Lo 3 el g ALt O bucwt! + LAWY
2 Lgalaial Jo O5Sau Gilg bl (papo W 100 2
{Lg53ac ol Lgibal 30l as oo sLaitl (e 3991 gl e
oha Jigpatl 1S 53 solins (ge cmdl Jal (ye ol 1S

L Hent!

& Maall ygme

Al Sldealt ygomae

sadlg @lall joone

9

& Maall yome

L {RTESY)

A 1l Sldeal! yaome

9ol plad) ygome

oV 17 quluwel - @lsvy aedll gi (99) axell



a il

Ol by cileanssl) o2 g frang 31201 £ LSV Lay,
el Sl a sl eladad ! gl 3y i) A el
CL'JT O92 Jdass 3510 )

Ade gaull) Olods) ) Oluwge : LIS
a Al d gk Lesl e cilewnsl! ola g s Jolaull

P LRYE

& Maall yome

Al Sldeall jooue

9adlg @il joome

Luwugall Adle 1 5lse el 3uaad N gy ()l oy
3aomsll 02 gl 039kl 1531 & By 73 903 y9-Siauw ALy

e ple zagad & lasly
L3 @l )1a) s g puid! gUadll ilige Jala o) Jsal
glad Ll e Lgas oo o) ol e dMataly U0 5515 L

o (VBT )

s Maal) y9me

Al Sldeall joome

9adlg @il joome

:‘:,J\Jﬂjzm TS LM}_L\ '%Qb‘.\:ﬂ g, C.ﬁj_‘u ujs.t_j

@aodel eSaall jp a2 e Saally 39emill 05 Sy 0l Lo
e gl JISaT 38185 A3l (algan (il Amliall il o

2 Maall yoome

Aol Sldeall ygome

9odlg @ladl joome

t o | e |
<ol yaN daaw p e 131 B y1af Aladi el Glgiay Ay Acds (1)

(7) Get Abstract: the strategy — focused organization
(8) Translate strategy into action — the balanced scorecard — Robert

(2) Building the Balanced Scorecard in Public Sector Organization
(3) Third Sector Performance Management and Finance in Not-

for- profitand Social Enterprises  Graham Manville(ed.) ; Richard
Greatbanks(ed.)

(4) Key performance indicators for government and nonprofit
agencies / by David Parmenter

5) Balanced Scorecard STEP - BY — STEP for Government
and Nonprofit Agencies ; by Paul R. Niven 2nd Edition

(6) Balanced Scorecard STEP - BY - STEP for Government and
Nonprofit Agencies ; by Paul R. Niven 2nd Edition Exhibit 1.3

S. Kaplan and David P. Norton

(9) Key performance indicators for government and nonprofit
agencies / by David Parmenter

(10) Balanced Scorecard STEP - BY - STEP for Government and
Nonprofit Agencies / by Paul R. Niven 2nd Edition

(11) Balanced Scorecard STEP - BY - STEP for Government and
Nonprofit Agencies / by Paul R. Niven 2nd Edition

(12) www.anpad.org.br/bar.




Jipadll apoc (alallaie Alla

Jike oyally
Lo 3o L G
daasdl S Lgial ol us ey

Lg iy

aead Al cUlia

O coms aslaadly gola®¥l a0l 2

uteal ) 231 5] s puaamd! 19 et L s Lol 3
Baagac (sSiu

A 00 (yeg Bunale Aoy 2 Al yullg 3y Bly (e
Bagid Aayjally M3 2 9oy e poalall cad
e g Lgteg 5l 3o ylall e Bullall (e iK1

AST ki, alagt G 2 ley @a oo
o Y lae aadl ol Cawlill Gzl Hlas ) Aulee 2

Liall ko o 2yl tass elell I3 sl 315

e ] i o O JLYI le &y panll Lilagt s
@@l sd (sl |9 oo s L oLl e Loy
13 Cya Jan Wy s ey 3L @

aladl de sl ¥
LS 131 ¢y gl S Bl I Jgamgld Lk
Gl ol Lo

o9 43 el o el

15 B caadly o yally SY1g AYI ye
ocl 98 (o ik g ¥y

: e )
o 47 j-:::‘ oY 1T guhwel - @15tV aedll gi (99) asell

JLa

duwaid palga

ol Gl 2yl Jaadl o)
oo 195 wiaal g Logs oIladl 5ls1 12
gl 2yl 2

o3 Luci g ogalasd dic |53

YU [RPPN PN FVVEN pCS
[PRVSPIPTCIPEPRIIA

il E5l Ganadl 3]y yaeadl 3Lie

g yenls Buuigl! 3y M slamy 0f 11
LasLas cya Igin g Lgiliml 1559 LeI S e
ST alelyale diglay Laleg ags o Lagy st

culd o e Lgliol 3,
elowadl 2. 058 Lge sy

O mall B8

Sl glard! Ca)ylia e g culal ;a¥! G4
Q9

Gali J8 2 wllas Lpady

a0 2 EME Gl LS

Sl 338 Ll cale

gl ¥ 503 Libeud 2 Ll
oo By il

s 53 o Liag Alas] 3 Le Tglany
33 ay 19,03 f

eyl 0igd s Lang el 311 lotl N
Al,e s

ALY e Sl o8
Il Jlex clilia oY



a_wl)a

a3l (o odgll Jgaill dosgn
(1) - V.V, dvgaull

"sadyll Jaaill dadga’ gla Glalall W@l Joniig jgall dlio & &gl na Los
dolall Junldill go aaell lilgic J4iug ddgoell pileall go lapay Jjias allno ga
adaniall jgnllg ddaljiall pyalaall Jluig aiolao j il Glslaog Lis aliai aill

prealie cpgls LSl el
PRI W W NI e
olmllaiall 38 &3 55 . ad I Jontl
e a8l Aggey Asls 3y
wtly sl b3l nb sl ]
JUELI 13 @igs e Slly y Lalitl ¢y e
e b Pyl A aSon iy
guhsj_a.ﬂn Lea ol nmllains
e¥lae alll Ok dagng "g,,z.)_n dﬂf'
o ling eulalaieg ualis oLt (5,5
£t Lega Lllal " ad 0t Jomatl” 5 tmy
Gl ! A ylall S5 sy JlacY)

sloly aumill Guaend Lgie 32 Y3 s
3215 La ade ¥ 3:LaS 5 Allady JLaeY!
colsT el ol (e auzull 12a

SIS U B
Ll gl ol LAY s (el 3309
Al o eyl 359, o gl
sl oy o @9 Jlae Vg LSyl
ol g il clallaalls galall (e
LalalSty Lgiunumiy Jlee¥l 2y sl
" i oSoal " eualill oia @l (e
ULl Byl a3l gyl
5 ey aldall s

Lnoga wladle oy Jlall 10a Jgl=y
311 Jy ol Al 2 LS L sl
Goslo 2 e 5l ds 3y ¥ pa (o il
sde i o ] ey ccledle 4 ud
Loz @ Olo il (e s by o bl S
4 gD B dillis dmy i sl | 3gle

B9l Ll ol 13 s 1
5 sgiall @ ¥ el Azl s
> skl an sl Hg Ll ool e
Sl Alee waa Il alaglal
2 i) ol elaabal) oy s 5alsYly
bl g Gley Jaadl @Yl 24



SC-

2 Je=il sl @ sl izl @
B3l e Aaghis aluuuly
G wlimaydly (G 3y clbladls
ilaglas 381 pep iai b iy (e Josd
3eLiSy Jyo¥l uan aluiuly peud
Oles a3licy LeS Aaladia 2 &ilads
Lewnssll 3, 8Y o lie &aud G5 un
Aiga 32 je Lgygey Lgidacy
adly u‘un Laglaill 315] (pe WUghuue
Aaglaill ola cilST ol g ST A |
Aol ol Aulma

el aga ol 08 bl @
IS alaladl g 350s] g gom
Lueg abily jubgl clldy Jlady @ laiis
gl yaslaly 5055 pe ALalSy A 35850
O cmdly Slas ¥l Julaill 3 ulia
oo LS st b gty sl
Olent 7 aiwe JSin albsbdl A alia
IS Lgie 3ol anw¥lg L ganas 5 el
Lladgis duail! Calual o alen

L pdedl el S5 13 5 ad) 55l Ll e
Sl e cormy Lo Ll
g 3 dgus el Jemill 3l
Jlatiaal e 35318 A tage 53158 5By
callad ol 5153 30y Lgldady asl Ll
Laluaty gy, daglass o llany LS
oo Alas g Aale il 3 3y yd uls LS
<slilly sl Ol

sliy! eliwsl! Sl ooy relideall @
Ao 11 gl ey Jlad i Ly
OISR P PO EC R NN |
(@l Jpmmild ¥ 5ol (ylanial
Creiny i85 sl oL 231 Glld oy sy
ENTATE Pt A T SV PREN TN PV
bzl pe byl e Lgildlac g 45 01
bledly 3y tall el agtaitly 3 a3
sl

30l S a3 Jomil O | Laig

oL 2 a3l 5155 s O3-Sy
ol Laliyg A sl Jaing s)lals
Lelitone 3um3 ! Jalgall @l cyalimly
333ae S 48 culmainl o S i Yy
ASlge 2 coaand Lg¥ "ulsg <" )k
el 155138 a3 1 S5 ol
Al il Ll (e psall syl
o Lgielio Jlme 2 2000 35 a2l
Tt e 11 Jp il 2Ll 3 et
Slomals Rl Sle L 3 ) il ¢y
£183 Ly £Lgnily  Jualgall uyis 35l

Il 59359 355l audy e lilac!
Ladly Bl 3glad o a3 ) Jo=illy
3Suelioally Lagumlly 5ua Aligls Aoy
Bwsie (s Leilissly LgilisSe ca by
ISy i oy g w53 )
ol Glewsl alalany 5 duwe
85 JS s eqilalles (S35 At
ol SISy il s taall s
leans3ll e a0l Syl o g
S Uil ezl ye 350y
8yaBy Jeadl 239 a9 IS‘JJL s
04gs ¢ sl dadazillg gl Lo
Laslsllg HISuY oy e 0y S slacdll
ora 39 bl @l Guaan g ol Sy
et LeS Ll i yally L gllac]
Ul (yo JLEEY lilas el Jyml]
PESYIE S SRV EE  |

Yloma iy Las cdgen | )3 ¢l gaelins

il 3 4 3y Ly s ol
o2 Pl (9-Sa Tagag  JLENI
g pgdas Jou pag Al Led 359 3
oo ule Ll L 330l Aaslie @5 Les
LLa 15 693 oIS olya 3S ol punlial
Aol

b ye ad )l Jomidl Gl @
&yl 2515005 Sbledly bzl Jade
A Jeml o el

Osleling (9 Sasg Hg-tanys ulidl Lo
bl bl e 1slaiel (yslol g
il | dalaieil] e 3e 30t Llaal e
3l 22 Ls 53l @5l anly
S PUREN. R S PESS > PRSP
salel Ol Jgul Hlo 4y 201 4 uS 1 3l
553 gl @5 Lgle |alate! Sl
g i Alas STy sy dac]
ciylng Aligls 3,1 4T Lgide Ll oLl
£l e e Bl ol inl) Lyl
138y " a3 1 gy ol 4ol 5ie
Galig el o 5l o i 2 bes sl
alasinl alugl¥ ,umy ol il
PP BTV S HIRIE PRI
ezl JLasl 39359 oY il yihe
Bana collolih a1 Jgmtll” g
poedl el G Al 33 Sl
G Yyl aaly ullee ¢ iisl po—gda
5anan Jleel 313 (S 31 Adas oy e
Logd pSatly dlagmll 2l 2 5 1Ly
BaaS 1l ! ez e Lgumiy
(e 39 L yulolg Lgieals @5 (yog Raait
a3 Yy 5 Sall s s Lgiligly]
VS PUS JOC JENJ N RSV L WO
Js=dl yags lagsg Bualy dskes clbias
Slacizes £ lid Lodein bilSal a3 !
Guisd s A el dieway A eialis A JLad
Bl Y Calises cladn 2 (550 i
0 Oediensg (ndlbgag nSlgione (s
Wedes yie @ g L]y @l e
32 Lo poo 38 e Aculinll calileadl (ye

Cauaily Jeeaill Za U clel Yl
35 LiSI cncamd ) p el p ULt e
agaa aleus Gudaiy sLayl ey
@l Jsdl OLd (Bdg ey A sy
o I lnniall Ly asall JS
01 Guslamy 3 mll LSl aluzny)
Aglblas e supand! Jlea¥l z3la



Lisliaig Lgple suaig e oY1 2 Ligls
4 psdy Lo daSyantl pialy ol il
53 Ogenu a3 S9! Gliol ey
Bl ogl Joamy Lia LB 3yl
Lgigatimion 3 jan A0Sy Luciais
eIl slael 93 @gblanly mgmtlal
TP SPPURIL P S-S Y I

-3 liglly aial
SUYI sy rgin Lgils 2aS gt b a3
e lgall o A cgama 3 iainta a5,
SlBMall @S5 il il |y Wy @lailly
Jandl Laghaia 2 Lealo1 ol L o
gy -l laallg Cala a¥l 4 pusd e
b3l e LS gl daalog JS il
559Lll & Lwag el umBlintl oy o J L5
Guamil (6355 Lgils Ao iillyy 3l
ol Calizes s 0031535 Aalen Juadl
(292 728 eyl (leis pe wllal
plladl a3 AaSeantl Gl daguws asgans
S YIS (@S elad ;Hjujléap ]
el 3925555 G ALY ol Y oy
ole Al Aysm elagie Joads LS
Adgieally Jouaall sgamiy und! gudl
oyl all sl (g By 3)la] e
e 385 108 aa GBI g Bull
dagdasently ¢ 15 Gaall @51l gl
(6alue Byl BaSndl (e Juinall
Lalaadly ae Ly 3 anll oo Aol
Gead e Jaal daglale (pain Adghually

Lglimdl il y Leal aal
3 i aS gl Galie @l g3l
JSI9 VLSa gy IS gy (s Glamy
Jg? dele Golaly o> tluliae o an s
130l conddlanl Jos " Jarg e all
©8511S 1315 cOygasny bl e 15LS)
Bl o 13 g ey (s gl
Flatl Gl gt diilab 3a gl

LIS 55195 Gasd «IMag ondldga oy a

Lair 3,505 5l @ 5sla 5L Lo s
Lo el 00 23 iy Joe Ll 5 iy
2= G 85 slaS Jelin (155
Lasgs sy JLas¥l 5 sady. sl a ey
SISal I 3utiang 3 alies eslaladl 2
Lo il @gilawy @gilawdiy cnabsl!
293 3 Lidg . qgilrlgay @ gilalazaly
el e lgall pngd 3 eSgall”
Silg ddaiin @ el Jalaul 1o g
2 cmdly dil jomay L5199 ¥ slany
Aaniall Taude w2l 05S5 i dluslis
Yy uiag Lgium il yicl g Lgal aal o Lial g1

lall Gl ¢y
3oyt by con e bl 2 oSl
Slewwdll suelice J:s‘u.n‘g.g.ﬂ_uu_g.‘a
cleasll 300 A lger by auzll e
o9 o) G Lludy mllall Gl
gl g3 59 puall g Hslaill diin Jo ellaims
oy el 2 3559 lewnsll Hlogl i
alS i 5 Lagils 3l Ladl 2l JSL st
I3 0y il Bl 3Mae o 5 58
3l @ Smy Ll y Lomgin A aSynll
darinyg aatietl wllall Lol o
Fwesil! o (e ST L gLy Lgelnyf
Lopbemsdl ity Lgalaal 34355 Gle Joss

a_wl)a

JE7 V- I ENP LN i | PRLH WP -0 | O

Lalally 2o Lal pcioell clid g o
Ol e a2 Il A anslSIy A laally
13409 - @gliney @ galunly @ gluals
ol JUE a0 Jyoml 33
5 juaie Raning (1| Al Ayloma By (4
ElealSail Wgs 6,3 Y1 it po AelSie
el elig | pains 9 7159 3 pilie
gl ol altladl! paes Lenbius cllany
rtls Jelas Ly 2l 1y Ay la¥l;
A8 po Gl Ayl @l s judoiy
GlaziuV (ya Legs wIgig s paiene due sl
% alam 5333 Jady g3l ol

sl ailellad ¢ya syl st I
by oz ¥ el Jomill 959
Jeld (s @zmly Jo et g Al
e sl (S e tlatll Gl pien
G blmiadly @l 5 i) s Ao gazma
ol LSy Jeall i S la caa o5
031581 (pe yaumy oy Lo ol gs g
Jo=ill plod abies o Blgag eVl 2

iy g ¥ g iy <3 )l



RSz,

el iy iphenl Aglld

211130

Al dolas 2 Gl (Bl ool
sleiel 2 1y @eelis aue 5l Jlae¥ly
wed LS 53V aedl e @ gune
JaLall slaze ¥ daps Gul3 2 3 oSgonll
ol ol Aatint) Jaddl olasgd
Mg d Sl 3usgdly IS sl o
bl (e B30 sia yuolic N 25Ul
Slinslally ol aMa Yl @ gal judilly
LSl LY i Ay il
AaSead) i iy - Lgule iy Lay
L yeasitl el pall o A A 0y
L5IS] S Las cslgg¥l ayusi
Coua (il Llad gl Ll i oo
oliall 3l st 5l Jun b5 e s
domll daghain a2 AaSsadl e lasy
G a3l Pzl s Aas HUI e Ll
LSl b &8 e cgama clolim
3ileall SIS Sl Jie A e yall g dnlsul!
IS e Lol il g Jlae ¥ dalaily
clbeall JLaSTa > slie jué ol pilis
2l o=l oSy nilel )2 ¥y
uobiall 2 aabztl el yantl b dages
S eiiall LIS Slos s LS cnlisSllg
el AN aSleadl e Aea Ll
LuSsn S5 gy pslatlly Jpaailly
g Uomanly Ly " b 11 Jgoutl
Osdanng so Lol oSy ISy JlacY!
o platl Gl oo Luline Ls3ls
IS ol a¥ g il | i Godos

Bacly o yd 3l g Juolsie

e ey liall da Gy 4l
e Lglalag eilaglall 5| aialaill
lall g 03192 Al g il Yoo JSua
Jgo ey O LilSe o 5 Vg bl gl |
a1 2 sl o 5l Auesg i3l
Lol Aigll l@diad (a4 dohuat
9 Opabgll gl Ayl punlall
04s (aiily ¢ @il ghune @glied
sLaghly Jlae ¥l alal te 5yt Hoslall
Las o pill pies 250315 35 aally
sllall ISV, bls (o ca iy
Lelal i 9ol ¥ ave e undy
el G A By A saeld
e 5 BLISal Calbge S 3 pay Laies
O asdn g pdais ol 1503 (39 4ililguns
59dua Cllas ol dile 503 13 dua gy Jale
e 1D H 0 Y gy sLia¥l cn il
i gy Lyl dais Gle (o llay ¥y
Ol Oogams a2t 3k 5 31 5%Y1 3yl

olady @ Loy lgazmy
@) Jaoill Aadl ) AaSgmtl Jaal 12gas
Bueslall (pa 1oty Sealis Jae 58 52!
Lo A1 Ade i 3 y5umy 55-tatyg 251
Gealiy ulols 1 2 Loy Yy Loy poand!
el J o g Al o LAY 5 atius
GuaiSSg « juiTg agliiy (9-SB bl 2
AP PESTINNE BN IV E P
JSOL 3Bl Jgmill ligSn
35 Syl 108 0y o 5 Bl 2 i3
BYSSURPIES (PIFUS (1 Iyl |

ety Jaal) 8L m Ilasy (IS
Oy - pellall oSS Bladl (e Ui
il Yy oaslgall i aue Al
Aol 3| e Bad s Al e VI
Lo o paldl o (Jiio (9985 Mo 5Ll
ail5aY Lang oy ol > a¥1 Gy T
PRI

Ot Agan o3 da D Lileuss st Lt |
el Ao Lol daliea LT & oSt
el Sl 35a Las ool o at!
N yall ailio gy Galaill el
Lo s agallans @@l 53 510 ez
3,508 o dana s (i L glindt
lalodl (s g A dpuall 5 Ll
515301 1 an 5 Aale bl A vealine
S5l (e Toms 5153 S (0 Aliazil]
iy 6 gl 35 Ae Lual g .3 0 ISU
228 AolSal aBlimg 35l idl 3,51
dagzully JLady¥l e Leg bl

5 alls HL sl ¢y e o2 1L 3 slas
iloglaall a3l aelailly & Lgall
slesls guisl (ogin s cpalagll Gan Lo
sy il @ gin a9 JS (6 a9 Janll Sl sl
e clgbolan] pdatin 31 daydl sgac
LB 2 g (uogdll 550 Il dany By
i aslel e Bl s maab
ool Lgagds ¥ 8y sy elue JS deling!
2 alsl o pall i 3] i colga
Leale Y12 2e Ll Junal 1S Lot
OV P SIS SV Y

+ A9 i ¥ ) AR L Olowtlaall (aad ALLEL ilatf

Ecosystem : e il daont| dagtais

Enterprise Architecture . iz - Lo

t R | et |

Risks : tajist

Stakeholders : Latf Ciswuai

George Westerman. Didier Bonnet and Andrew McAfee. (2014). Leading Digital: Turning Technology into Business Transformation.

Boston. MA. USA.: Harvard Business Review.

Lisa Welchman. (2015). Managing Chaos: Digital Governance by design. Brooklyn. NY. USA: RosenFeld Media.

ASgll s 1l 38 e - eualiag Silxllains aeSsatl wliwlud . (2013)

oV 17 puawel - @1vV sagdll gi (99) axell



di

aigoi (Gulaly Galjoll dilun dylleag 6clas gaj
Juall alloll anall na JgaVl éjlay alygdi

daliivl & ilall galuo nisig & ilpallg Jue il na Jgall §jla] aaiol Jgaill Jul A g o
dwjloog (G i Jually a alolla Lally dilpallg Jre will L hd clai wl g uidillg dlol il
500 o ) i5V ilioll J1e itig dilua 1 lc a_duhig . Jg il §)laY Jolbio (lio i a3g oi
dolAill & ydgigo Juwaig.d aliiVlg 8ag all Jia claijl gl aiJl 6clad ¢ aja_ic 3 iig ,ol_.ilio
Jiloll Jj—ellg Guall & aaldo dohilg cLayaillig aypillg ayganill anlils Jrilioll na d odoll

Loyl ASLAl 2 gV syl 2
Jss 2 1Y) u—mi»-“ Oy gl
L) Gaamly . el (sl - alom
Syl & Se Ll Sty coald
2 el Lell Jouzaly Lgilaag 2l
Lesladasy 331,115 Jguo¥1 3505 Abuns
Cn osmd i o) amily ALl £l
Jea¥1 3,150 2 il Lal | JLunalg 3 dall
Sl (s sue ) L5l 331
Andlaall gLy Lo JS5 A Lasa!
(Y 2 bl olls eal um_u
lsell 5y danll 5 oilly pwsill -
ale dslos caaiall 1| Jead J3a¥1s
ol 3yu il 2 L JS i 13 ag Y+ Y)
Lelai¥ly ALl oo @S s lni)
At Blaally Jgiall el yud Ludls

Basgll pauw g elo¥l 35 de 0y Lguesis
45yl Bluall jtay (Jaall clels)
Joaill 3y de psen 2 ullll s
ol ol Blin] ASW Bl 2 Bleal
I e il i 6,51 Bl
Lgianly sl @l Lle ZL gl
L g by asa Ll 3505
Juicii ade (V1) IS (pe Lasgie 350504
LIS Jadn 3Liia 0+ Cpa 38V Wileng
ALl alsndl lyall caalally
i 1581 e Bl g g 25!

02y aud et g Sladitt
G-l Led dogale Loy A ST A Sgll
2 Lganl g \.@Figuwbmu
6Mt ddle L aux ‘u_u.' (_,Aj Ll
el 138 50 0555 0l < S5 3,lal 2

Gl Al (1 50 9 33001 (e Cogl|
Bleo 2 J5ua¥1 5515Y Sl z350dll
IS5 it A szl SSleally L
g ohianll laY) cnwusdy ALl

conlaladl o151
Judt Asde 2 ALuall g Jiiild
Aeluall

Dyl Jend] 2 SISl aaias
331 pall Lslally Sl 2 Sl
JalS5 i (a Apal | 2 4l 2l
o9 Diluall 4 dally 2,153 clel oo ¥
Juaadl plad 2 3l ol ylal pued I
Jraiall eleas @as @ Lilally
Ll aclla¥ly Al 2 4Ll
9aalall 3l g g )Ny yumeiilly 3 ) Lall g
Gyaladl Dluall e LS caallaidl 35000

m b
UAL MOHANDIS



LSCS Sasd

s e gt

sl ¥ D G yatl g agaddl g dacegil |y
Jsao¥15 51 5Y i 39 yustad LS -
! (ulialy sgazme Gl le iy
eliastl @ Lnally izl o151 Lle La 34
NEZEA BT QU ELS FETPY S|
b iy L gl gl ¢ LTS -
s3aall (e L) e dagert Lailslls
\ﬁw VY 3 3 il g ALl g Joild
) 2 3gaill Gunlas 31 uld 3ueas
e ia ¢ yu il Sl adeg £ o Le
Lot ol Al <151 il 250 0"
(IS oy 3l sl le 531
waall 2 Bleadl A ) ¢ Ais LB LY
¥y Bleall wlidls <Ll

Bloall Jlec! 2uali 335> 339200 .Y
ksl

Jeall bl SL3Y ¢ (e 301 LY

o ! dagin 13 eli¥ 3 Bgiga - €
LI 22 ol 2l JlacY)
Sggieadl Bleall aJIS5 L0

@ g1 3,515 s el 390l Gaalas
e Lle yuatingdlade 100 Bllas Lle
Suadi e Jardl g il 2 B lall an
Gl alel ¥y cilidanll e sae s Ladl
USea 3sle] Lgiag gl i Lgil s
gty da ozt clel pof iy
5 ES PPN/ NN L P [ V. P
380,01y Jgua ¥ elal bl Jumeatd Aalai]
JUac g JSLaL) Julowd L olaily  Lgyaaty
(ool g I i Lot Ly
ligll 55153 elel yaly i alail 1,0,
mlaaae o Sl Lgaasy dgaill

ealy Jymill g pds sl ael 3y S
WEINVY|

55031 2 i gLty Blaza¥) )
B! el yuall Sl (33l 4Ll g JouoY!
IR SIEY F STSAPRTIY S RVAIPI-
Ol gl ons Byl 33 yal g3l L1 ol
Bl Juiaat| 2 ol Lall Jumdl g
lgale cdintly il puzill Agalge i
) i L Gl sl el s Y
£13¥1 e o Sl 5L 3 iy H skl
dansly dacugillg 530l gl I3
laually Jal s ge 3500 @uasai -V
Oy ALl 2Slaal 4 Sl 2 2l
Lelalg 38 pall cplogiy 33gonlly dual diaa¥!
Lgislaly Jsuo¥ Bkuo 2 5uanlly

ol ittt 31 Gulidg Gudattly sl - €
e LYy Bagandly cadISall Lo Tytay
el sall 35lellg a8 pally b yuatl oLy - 0
s aslaglaty 73 9—adl Lo gy 09
el el g dal i iy
NP {

il bl genlillaitly Jaadl Bl syasiel
Jgeo DU AalSie 3,505 ) Joomill g9yl
Bann 511 (e dualid il alaiiulg
P JCO PR P01
() S o e B e Szl
I3 g Al ylly Jdtll £ ¥ 1 -
by syl 1 ol 51 bl G-is3
Sl g &Il el ylall gy 35l
Gl (ylal e ooy < Lt le el Ll
L yugla o Ly S0 ! slglaally
G pall Hedadll Gle Uilgay xSl (33204

gl Lalosy! ISl @lts Il casl
-3l Jiads dilal

LI Lgnalaly Ll pae aslas Y
O ST A Lgudany Jumy 31 Al 2
Il W Ay Jlael oty Lale ¥
ALl Ligies 78 ey 535 ( Jsalilly
Al sl e
Juadadl ol elans g5iwe 53 Y
s bl g i ke ey Bl
Lo A gleall clagtantly £3L el
35030 a0l 35050 St dSlaall 2
AWgandly da dasill g sl JyiaY!
45 Bluall fis Bluall wldees
aslaae¥ ol Al Lo aadl
Sldee Adled e ;35 gMIg La juds
SIS35 A el & Bgi5ey Aileall
IS g JlasYl

e A gaal A SUI A gl e S
Gamily alyamnll L5 A gl
Lgalaaly Lgus,
el 5 ST 235 oll Jooeilly
32 LaS a5 Cpeumill g sl A lil5
3ades Lle dasloyg datai¥lg oY
B 52 LS sy cre il |
Jsa¥ Ailual LelS el p
@leaslall Sl o 2 Lally Jalmilly
(32l A lusy Jads Jlame 2 2 dlul!
clagbilly 73l Jundl e (il &
3o, 35050 Bleeally Jiiall Jlee 2
el yuill yuglat eslllaillg ¢ Sl 35130
Al Jals Lae Ly Blenlly Jgaall 2

el VY

| ).@.“.l Y
3
el sl < gisal s.-am-' Gl

E"“JJ u*bl" e_—-—-ﬂ.ll"

*ilioll 8)lal aa Jgall 8jlal aigai Gulaig Aaiill Jalpo -1 J4uill

oV 17 quluwel - @lsvy aedll gi (99) axell



Wi i

i e = e le?
ey Tpehy IR Shbl | et ki ATS
e gl U e A Gl | T R Kt
ECREE s To s o e D
ﬁ‘:l‘--‘-‘“:;:rj;ﬁ sy oy g e
i 4dy 2 fu B el el iy el by (oo
5 913 S Sy okl el el e J 3 o ) ws @ bl
S et . - - ..
b S Al ol e UL Eb%hj@fijduug
ey Sy gy gl A | L y . e e X .
Bal e J e P SRS 4 G 2P ) e 80 P [PRES P - PN - UPPeS | PR F-1§
Pt iprmireas al=bh ° “u g
L o el ke - ; Y 9 . *....n a.\:-).n J: .
Rl s 0 el s S| A o Bl . | [T
K g eSS e ® ledlgopll Bolie ke
dE; Gk AA, N n RSl dishe i S
a1 e
b Ay o s il
gl b oy 2l E i L
J.:r-l‘*v;ﬁ;-wﬂ:rﬂﬂ-: hkﬂ““*ﬁ L) .
FAECE e Y
e AR A e
S e
Ty e e
X% w Allad
L
[ I I I
- o - -
W i o g e i ) sa0- cui i ) Wbl o f P . mu,.lo m:sn.w.

389 Lgiuenly Jo oW1 5,1Y calsgll
BT LERNES I [P TSgn E .
Geadat) 3l el y AalE 2 sl
=l g3gedll il lesg cilel !
Lo M g gl ¥l 1oy gl
3Ll 4 el sty gl Gudad
ALY A nll eSS ca il e

I s !
100
I o

e o

1o
-
TN LI I L ]

[ENRU G ]

ks il B iy B
s ] ll

tiliall &)1l - Juall asloll diall :cajoll*

e GIlia 1 LA}.AA&;C!“‘)}_,‘;O_A
(b (e oY A yhg g Ll 2
el glailly Al wiw¥! Glaial
A U 11 LTy s ball 35 oill
ook @ Oal Ml sl Gaigny Jl=ill
BOTCIR TN B U PYCH B e
oansg Gl L3 (o Bogll o1o] Lo
629 Lol 2 p L, A adll SISy

1085
I u
- ]
o AT Gy e gl
iy gl 5 1 g i

iliall &)1l - Jpally aysloll diall :gajoll*

‘,—tﬂdpﬂ‘)—"ﬁijwm‘ EJ‘A!
1ald ok ;‘A;

£o e Gadait) 31 ulid @bl (e 1S
il ALV o (g0 (il
d}_ta;}“ 33“‘;&59"‘3“. 3 uﬂl‘ Gdag
ASU Al Lgnsenl @ gay Lgilagtasg
LLg.a_uja_d.._. ¥ Q‘;‘P:Z” p@hlﬂ)‘u L‘-U.:)Sj
w}ﬁ:guaﬁchéjga_b}ll Lisyg

s S L 9 gy

Olealy ccalgll Lle Gudattl 51l
A yallg dall enlyo a3 Ly g dal i)
CA}@ ‘a‘..).:-_uu ) ‘,_\.c%_)..xﬁb u}a.’a}a”
amd | elsl oYy Jyo¥l 5l
. . 2

i Lo Bl 2 el 33
Bl crmiilly AeLall A L3Y) Hlea
NETN Y Aol A

uAL MOHAND\SEI



»S5C2

273730
| Gl Jalge
.MWE Gl abaetly Ly wusi s Fledl
’

waldad

el gl

Omeid o Jga¥l B500) Z35 e
(IS o el sy el !
21391 e LSl st g5 15315 11—
Lleall 5de Gyiua sle dragall Abiainl|
SSBY 3B g daglilly pamall & olail -
el yeaseill g dal i el odas (ya
il £ 35aill e Gollally

JSLad) Jom A abal A ylasg Godas —
30 0L 2 (485 )y ateal] Gpranmilly
Al snl eldasdl ey Jeall

Sy palalS ds Lt Byl 58 739l
ol pall Bilually Juadoll daglaie yglail
Al 2 KU 3l 2 Al il
35120 2 5eatll ALaLtll 3yl Gy
Lmtsy L Sgns e JpuaYl

Cidleandil

Ol a0

elabeadly Jeadl asly cilel y o ¥ s
JalSI ket 61 L 1aY1 Gl iiay
Uilao L3 2 Js 0¥l 3500] 35t
Bleall IS5 2 slazxil ) Gl
! e Ay Sgdall Caliel Aygiadl
allead! 20 i S dalisl Yo
Lo LY g s Y1 Al Il il

Aelai¥ Lagigag (ya jllg 339219
e il | sglailly A el ai¥I Gylaialy
Gl anllly amdll ol y ol slatiel &
T sy ol leall da ol 50y ainy
el 3500¥) @, aly ( Jea¥l 3,050
alilad! 2 A ianlly alawgilly
Al aslsly A0 dimy Lgadusy
Bl Il aldeally ailel y ¥ oLa iy

LR Ry -] PPV REN PR i MA‘ =5
gl WQM\@)ﬁtLLm!j‘\zA,J|

93 ozl E;)\.&.L.um olasd %CL_:-_U‘ Y

Toe Gudatg e Jgman¥1 35030 Jlra 25 4 31
Joil] G platl Al )1 @ yp ualal] 2 A1 51
Gualatll (e ilgall HLglsl e 3503l Y
oY aplae 2 e lailly el
zﬂazs,:bdme&ﬂumjﬂ
Gy Jooeill Calual day)y .
) ) S Al
dulac 355 Jall 3o 3 51 il 18 i 0
8 dlg A pall il &y 5.9 Jgoeilly yuit]
2 Lluall uae 2 Jaall G2 p k0 1
02315 e Jaally 7350l 189 Gl
el paglalitf g delLiu ¥

9k @« p ) Zag—adll Lo ey
305y JelSte o Lazall 23y a5 sluels
LS gl 2 Ll 5515Y 5 oY
oobdy Pl e Rl e dGlay
bl g capnmilly Ay ol il 5L
318 L gl 181 2 Lol e 3Lyl
JSEI) Jgen ¥ 3515 JolSia Lol dom il
O 1S e U g L Sl (Y

Calual

RRT

sl Cypaing A gacdd) Ay pall ASLLI 2 JounMl s)uggﬁ&m@sﬁo}s Ol Js—a¥1 35150 2 gl dulle Laus @i &

4 psih Lo JS2 Aleil ansill Joo 59mal dumgio =

RENPWES | JLa:t:ﬁ 3 ,SCn 3)‘)‘; Sliegia ©

Lode Lgmdlons ISl Jomd Aaliie cilingia @

IS G ozl palatl] Gulma 93 2 J51531

Or0stly cdglall e 381,80 73000 =

aslausd! )ls:ubﬁlu“ u:\.l.u:ﬁ.ﬂ dalah —

+ Aol Ll g Jait) Ol g

cAled) aniadly Jueall (oo 55 dulec @

etV Jaaall e 2l suolaul e

Jgod! 3500Y el ety 5500 dalss e

aall gacg . Juall d ySlall aiyall a ailuallg Jag il ple o guagall giageall gi glal w /o ilsll

ule Jnla . Jgnyl é)lal . daljoll 81l ailuallg Juo il nd diw 1§ e i aipa g waidoll djxge wll

.Jjivo dilua jaog .ajino gyjlio 6jlal pro éalaung . ilioll dwaia d piwaloll

oV 17 quluwel - @lsvy aedll gi (99) axell



Ld)

BT e E e el

L

g0 Jailg 850 6aleall ddhio d duiloiall jgndlly ar il ito wilay jol Lilg g1y Sio
ellag ulgill agiao 14 ail péj anl alayg Vg ljgado gls aillg LAnll aoaag d_LDA_” ojlaio
J1ua g padll 13a LJI dolc dy 14 loaicg .Ablaillg aaphoell (andllg dlilgiall B?_IJ.O alea
.a4looll aagi ae) jyjellasc elloll ol il of (Jog wald wll alilel ¢lgloo (jlag @ 1346 plc

gt e s )0 ) L K5 0 1S5
ol 12 Sy
el e A ganl 13 @ Lall IS Ol
(ien JslS adsg @ Bl uni g 3L AN

nailig (i o (a il 1aa 3510k

wu.‘b‘).na.\a.tjl

il g lall 128 193 5 S Grawatigas
.3y97mgag bl BT o llin Yo ¥
Leyb bl g auad G Jo=B o
gyl Sy et o 515 LT

134l @i 10 Liagy M Sl 12ia
i) i) el lel a2 cndl &
p_,,\gjwe)lq_uub‘ﬁqu_a.w\

i 1 Ll dalis

ASey B2t puad
S Ll 552y Lall g3 ae e
Js2ly Ll s ilows oy Lesic
elslead! ol il Lge Mg Loy BT oy

(oo 1 0Las| ,adll 126 4 g L3y
reoly 3 palloue L Lallzan 3 e
el o pallage Gl Gulzs 42 alay
3 el g Ol 21 A (gl ys (g2

Se3all e L0 5L s ayy sl
‘J-"-"(‘-'u-‘ﬁum‘ Olsall 530 -
@u\@\ﬂlﬂﬁwﬁsﬂ@w
3L 350550 e o aly aSLul

e 589 e e I Sy of Jid



2SCI 350

il Lt S

1

1-

.ai'_?b

R T T

it M nrjr""f"'
—:==—

4—&4.,\.41‘ ‘-\\_A}u./).” 5\ 4_‘5\):5.'}4."
\M‘Mﬁab‘m‘mﬁ} (,-l-m-u

B Bk ¢ LAl

@& gloedly ssgazell junill o
alalatl el elsy yumalll by 23505
e pliein¥ly @l HsSeall 455
sawad (ya yandll i 2 d Sy La
Cre ool a 3lanl o3y . Lgale
232 09093 o=l Jax g jundll
SVES NS

Camr , gbatll Gy ey il o3 s 4 e
LSy 20 3 Sgheall calgand! (e cpurall
souldl (e JLENN iy paglatll (he

oV 17 qulauwel - @lsvy aedll gi (99) axell

3)‘}3&93.&‘ Z\_ul:d\ Mul«_’)’.ﬂ dasg
@uygulﬁg;\_@,_gl il a gl
OBy B L) A 593 (s 5 Laygs
Calaed) yumd ol s Al &5 )laas
2y ol Al Slasl uga
OSy Hlboypll ,mdllougi Las
il A liall codd A ¥ gy

§ a2 sl o @ ey Gillag !

TIPS PR
ERIEENPU U U [ W VIS S T ey
;|);:Y‘ H)J SJLLE.} C_A_A\E)da.w
O ST il g @3) Al

e e sl JLatl faa 2
sy Wrest Parkz a, iln,
e 8T 3 gl aYAIAYE ale 2 4
L:g)\.‘u.nu.u.\.%ﬁ ol .,\J’j.‘a\.c VA (e
L a0 a0 £ L1 gl 1ogs e |
Iaa dlilal 5y a5 , nalld Sla e ilSy
38 ol B3l 595 0 pag puaigll
5,58 da dcly ady yonall gt el Il
e o Ja 1 128 S0 Jlecl Jar !
Ldlal oyl 2. Jid uas juadlly S
adiua I yumdll Sy aBg .Y
dag ol 2 Gt ans (6 Sue
ST Jleel Joomy ol il oyt oLl
uﬂu—u\.‘z\sﬂl\“\\" ‘ALQL@LM.S.D
S ! i) L) tjufm.n



21933 O 5 Sy 5ol iy
G Al Hloat nwg yall (Sang
2250 el 3515 asdi Vg Ley ol o
oaias A513 wlt yag3 Js dadad o lall
Jio Lo i 13 1 Lol (g 5051
elaieg 3elo¥ly cilgsally qellall
e oclolgs a By Lo,y el asdl
et 5LanYl Ggiae Ab pal el
Slaw¥ e JalSie Lo 5Ll
Hlawl o Giusy a3y claasdly
Lwed o plg i ol elatl 5ol

(9 Sy Gl M M Call e

3158l IS 5l 7 giie Jang 58 LS
il 23yl sl LY
335 a5 LY lun 283 35kl sag
sl e Linly 46155 yomal e
Calolall (a dile il 23,30 sy
clS il oia 5L o uls, adl2

PURESTIAIMLIINPINES
oleldsdanly@las Lo jndll gyim
3Ky & punsh ) A elal) J5a 350
Lge 53Lam¥1 (ySas 35 o 1) e g
il . olill Hols lealin el

L

Aokt ppaill @es : I
VIS QO P A SO - TS
aaliie jgual a3 Ul Bl
MY (o s ygumi @0yl ol Al
ol e 3y puadll 122 A8leil
il a2 Lolla 2 e Hga]

Joall (3150 i s sty

ailgad! (e Jee HISa jumall IS U3
a3l tag ol 5,63 L agSan
@ isall Ly 5l ol )30 e
e grju‘f—“aij‘l)—‘ 852 e

G Ll eyl e L5 s Y
alils gl oy A tlall (g yontl 5,50

conmlad) Qi ) e 9SS

il
iansll SBla¥l 2 alils el
sagall e e¥La Wl sl s 3S,5 G
Aol G pundll s ole )

O—e .,\_'3..\.1_“

a-«wjm Qu\?}g&‘ s bwaly
3 pma (5-Sg Jrex G jiadll 35105
celdly o yendll 2as5l 2 gyl
ey LIy G 35 et Gl

o,
l-’.’,-‘
..,.
|| _Llﬁal % 58 3
. ‘
AL-MOHANDI ' ‘
l 0'0'
‘o’o.-.



SC-

Jeall 23505 @ 5 451 eislgl)
Sty of 2 3] JSiy Business Model
Jrais LS 55580500 0395 of st
Camil) 13 a (yo g Jo Ui s 121
oia A eundl bl s ol
e e craate] Buaasl el
pows 3oL agu) @y J>all

!
a3 028 351500 gy 2 das S LS
Oogaally Ldlally cile gazeall ilans
Lalsl e camill Jaeg Jo il

A Gl 3 sl el Lt
cleas aud azs po bl agu 2l
allily olS o all CsISeS sl
Slalitly Jlae¥ alwlily #1951

EPAES]
Az L01 @ xall business Model gy
o Aralio 5L acY) SIS 3] oy
NESIIN: > PLRVE R{Py FBN RS
O3l e i 533 Ea Ll

Lis by el caniall
ol e saleY a sy hall Laoi s
2 ola el clylal 5, ma ol 3Ll
G it 5o 3l 1 gy ol s
FU-S PRSP R R TN
oigs - alaal z0,15 oo LU oia o
Al ¥y oty Y5 116555 A hall

.U_"z-_‘\‘)tvj Lﬂ‘):u Jal_.ﬂ‘)ylj
&:..l).ﬂ

fo a1 e Lale AO .2 Sy Caliuudl 53 )
Al 3y — Jleadl (o pa5
Loalnl 4 gh . iSe (alawll , md.Y
42 Loy Bua Ay jjallaue wllll a Ml
ool 3y = LagSon) kel o
3. English Heritage
4. Wrest Park in English Heritage

5. Construction History Society

oV 17 qulauwel - @lsvy aedll gi (99) axell

G @) @laall (S 3 lla|
il @ gl Gabe (e ol s
G el Sy il 2 Jsmly
P LU PUESPRCH BTN PPN | PISVEN 9
Jally @lally HLaeadl plazial
(gals (y Sang A duandl 2 535 2l
Slea¥ alusial eldl @ le G Gi
sl 5 sl dabinll s a3l
e 35l ga (g sles @glan (4 Sans
sl sl sl @Hlas gen o eelazm
Lgosennl @3 by 7yl Abul] Lol Aalaia @
el )Ll Sl e 33T S

e lue Jiluyg @ lawls

Ot La Lails 5L5Y1 02 a 3,01 2
Jeew Lo e Jgudiy SN Al e
s dola sae Lis ,S3lwg ayly)
(o e p iy g3Lis] S g @
Lol Jd icl )3y g TN agadse
Ganly (CwlSon) igo Cale ungy @
iSang g SV pBsll 2yl (e
adl g lail

e ddl GlSay T3 g aase @
3Ll daspl ity JLazma|
3lasy o Jsa eily lasleny
el

Alms aly pady 218 uag @
L rwliagd sl &l 5 0y 0 30 Qliua
JLals S LSy

ISy Camil ol pid Joms dmgr @
il gl dlag

Lecaill oLl il y939 2alSII Ca 3lgll @
Lolidl il Lo Wl (5939 adlslly HLSU

g
oo yall 5 S3 glatl Ll eyl a3

IR IRIER Y
Calaly asd il ydl &1 dusge
Auaa¥l i3y Lilla s 22,591 oS LY
Sly gl o A 39 o &yl
dous aSIU Gmy ¥ ddyiin @ tae
25 o) 3L Yl 4t 5l 4 st
oo Ggals ol g g Lillan
Aoyl g elacss 355 @lling . Catna
35l Zgaa¥l @ild Ll o Y1
Oy Y A s Y1 syl i3
ol Jools pmall 1aay . datall @Jlatl
ol By i

(=5 Gl S de
ola a2 @l S gsiaad! Lge Lz |
Al Gl

Jlak¥ L alaia¥i : Lald

el - SLaYI 50 @Sle axy Y
01 Jil Luylall da ey Jatall sLan 2
Folb 35 me ¥ g5 5 a8 all L all
Casal] 12 ik o 130 g gunr &l 3l
SSL sl azs Lol g alcuadl
Silewg Limg 223l 02 Jgimgll Alaug (ye
Jae 284 %Al o2 gl Jgmsll ol
I 293 e Cazill

el 9oV S AlalSie Al yy Aa e @
el SH g ¥l tall e Al )
Ol Guyetall (S Cms >l il gl
il 2. JalS ag didls ps iy
S 351 ala sl Al ¢ S
Cailly gl @alall

Teaalall LWy @l gl e agaall @
Lajlatind el G Say ol
Adlall Aadad JilewsS Lgalazmialy

A Aedall il amtll 5,1 @
ad Al @ et Lganlial () <oy
@l (0,850 c dadga 2 o =il S



di

Jalall clladll plell cladll a4jluo

cayill gaall Joga >

cylitoll )13l na jliiwo yuridlo

Litoll 44if

Jayidl e waiill aydpol @5y i go dlil anny jujellaic ellall & og4a cidail 1933 plc 1 a
Jalall clhdll ¢ o a4l el aqgill ia aljaboll Jilgl o Glaivl 13a jiie)g.aalpi wlg
glhdll a_agill spal alplio dliag .6y ilo Joell pldll aualdll Jigodl j agi pa_cl
@i Ty dn ysall paell 1 a aagill 13a éaily jiei & yillhypll @ ogdall gl ] .gal All
olaiVl lia joi wlg .gualall gydll o aliyiloill dila Ao @ olell Alay wll dninAi paldo
aye Loy @ olell ciloaall gyl o pagi gia galall gLl ely i) Ja i gi gl ojghi ¢ o
cladll a9)L o) gl Private Finance Initiative - FPI jal_all J_1goill ciljalioy 1992 plciio
laylgi 3 io JLoell & 0g4a (i@ wg Loaic(Public Private Partnership (PPP ol allg ol el
Lagyl o wlél  1agi na ale aa_oiclg pg_@aoll 13_a plaai wl 1997 ple 1a p 4all

Gl e oLl plaztl el 5l<al ¢y«
i gl Gui 29 03515315 Jusetlly
dgi Loutie bl 3505l e da il
lies Lag gooliad) a3 M Lgilsl ol U
a5 Ladl g adle adlen ) CadlSs Cpe clls
allad La gl 3vos Buiay 333 0l (-Sas
w0305 Leg (BOT i — it — L)
plaall iy of iay alladl s ol poles
aldbitly ala b au=y alal
ES=illy 213,00 aghy Ol Lgila y3mas

a8 dmaiall el 3ol Pl
psd Olgaday T+Ls 351,11 & malls
iy Al Lgtlael Lo 5 S5l
Wboy J iy 4 ualy e e b ie
ol gy il ¢ Lazll 1 331,10

gl M 4550 cil sy e
aleasdl jiagig polad) 2 yiiay LS
bl geellaall oy 2S5Latl 3 s,k
2 sl alaladyl e o olidl
salanudl LIl Caaguy gLl 3500

gliazll d > gull ol Aimiindll ,o ualy
2 logan Lt polatdl jn 2 alsl
I ilagSall s o gLl 35001
e Lg yas Gl Adlend 1 CalSall ¢ye
o ol Lggasig eplad) i
O e LeS Aaiit) il )line 2 al
gl 1208 La a9 3,58 (6,50 ol aae
5eliSed aluiwWlg 4 ansdl 3oy > 0y s
Jlee¥l le 58 ,ully Bleally Jiil
oo Yo . Core Business il




SCZ

2 e (agail 3oasd clligy aoLladl
dogoele gLl ga 70V I Jamy o IS
3 LaSs Lgbnin Aalaialg myLid 1 390 2

adle
LagSondl @3li Ay gacall gy pall ASLaLl 2
Cydio Al a2l A e Bl 0l 2
by 1 @By cldedl ulma 5l 550
alatl Lad¥l wayn —aVe)A/E/)
2 5L Agot) Al e JalS (e ca il
Jurisg dgaty ol glladll d o yall
ALl Sy Gl lausdl s Biluoy
dagill ol al (e sl oS Lgs
i i) rag ol pLiaall plazll
2VEVY ale jum i I el)ie 1l o ulome
Lelel<s Jﬁ-’EOTOS-ﬂ:‘YL?—A O e S g
385l Lgad oyl off ol olsdl pliazll
s dayl gy cmdlaal s By (alels
S il 3gdall (e dcgamad gl
s9aall o2 Cpa Aol e Laylos)
Aage O W1 . Jailly Laially sLidl sghe
Loy J155 Lo 355001 (0 ol g a9l
a2 Y apanills (3igage sl
Lajuol all s 5ud Bo e Awlpus 4
e i @l eVl (s3laiBY el
eobie ISy Lgaudaing Lgunslios agdy
@l yabie cpe ¥ Agday 155 Le 31 4S5 Lat
el reSlg ol 35159 Ly g5 o>
ol Gyt ISl gsliie 135 Lay
O g Loy ol auBae Siecl y oY)
e 3Laia M Lawl g Wl e cllin ol 4
ol jghaig e uai2 dagill s
L yal 5 2alall 331,115 cilausl
TV Ll L giligioe 23 agSmll 4y
i aggae 2 (gria it Gzl
Aaazello y s ol (381 pell alall gL tai)
Lia (a9 e paig e s ) gzl LS
Aiae preigall Losgaadl gl oy 53
B 1 PR SR P BATE SN W
2 aaa iy gLl 5515Y el

Jemzmsg e 32l i€ Aglall 3 ausdl
T;L&m[@)ﬁ Hﬁ@dﬁdﬂ“em;‘ e
BRI UM N A 9% SOWES [NV ST
s pae alall pliadll oy ey 13 gy
Lo e agisddle 3 dlend) o JISS

#oLE Laga (g—ainn g e IS Aysllall
ST e

S il Ll (e paall i
Lyl @bl sk e Lalas
iy polsl pliazll | Laslial
e 38,0 (e AuagSatl il gl (S
Gl Lo (e Yoy Baewd I LglLac |
aall el oYl caadedal i @l jugmilly
On ST el i gl am 2
gl e 11 el 53 ) sl 1Y)
Goleadl @udailly 3 530l 550 laoLa Tiag
550 Il etsad 45l of oSy o
S el 2"y Ly 3yl
el Gle 4l 58,001 (o mall (e oIS
Gl &5 919 Al g Sl @ Lall
oolae Loaa g Ll mammin IS 2 d a0l
AL ge 5l Aayotd s 51 50 91 0 yr Lis
2 Ogmaly 1aa¥l 581, i comiinYy
2 @la ey ag.Lllgal s
glazll Gamg 4ol e 89 3,08 9
LS 13 juaie cilons yiagi 2 dalual alall
Lol dalual ol g Liagll 3as
@ 2By lansdl ola 055 2 4L
(UFSVREETIVREN [ VA PN W OF-5
Ll 0 o gl 0 il Slie
SSAy eliadnndly pusladl Ge agaal!
Fllly Opzmdly Ada¥ly Amiall
1aa Gaadald (3 plo (ye AagSntl 315!
Loguns 5,38 J9s cuslinn! Lgrag I
Jotes Lyl o1 301512 ol 3929 pn
] COMPUPS SN JE EPWEN | I PRI N |
AT e Y T JLAL S e e
bl ol (e 6,50 Wl5e 52> LS
S 3,58 Gl e sLiadlly Ll

POTIERUPE:-W - I PREN [ PE- 7 PN
Jagailly @raiatlly ol plladlil 4
alaitl |y . Juaall Blaally 2_amily
sl el sl |slaiel ok
O JalSIb el g Il g )
i 451 ) oLl g Ltaall alall ¢ llaall
Ol ) agig il yo=ll 35> 2 @ Sl
Space availability and facilities
@l alatl plazll 4y 2 performance
Jil Regulator s )| @ Laill ey
O Al 4y .lgasil) pa gl 10
da dldlnie uyusn ?L,Jl g laztl sl
o8 051 duing yas ol pllaall 2z
Lusles 3 Ll Lgliadsy bl

i oy ) S 03 Al
lgd e digllall & ausdl 49 S5 Lanic
@ Ol8 (3 katly s LUy £ L 1gSILS Gl gall
AT PR PUPRUICH PRER DLW P
e (g Bdleny <2 IS 6l ALl
29 Al il giedd poLidl 02 a A5 lioy
ol (pa Wilge Glo Jmmy e Bl udd
G gl Al il Sy slansd]
Cro S alall g laztl sl il e Jams
Loz golid] o2a Jigad s 2 J15a¥!
R pde G L5 5B gl i ol
caly) alall pllazll a1 IS 2L
Osileds Ayl ol 1l 5y Sdin 3 4ISS
La 053 (S 1S 2alall ol Sy sLals
G5 STl aslal Lggan sty
fo il 12 g Juaity el ¢ Ll
(Lele Jumomy 301 5 gl 23S 5 Lo oo
Sle ails yu Agllall 3 ausdl 318 130
Y ol A el ol dalaill 3ol LIS
OsSa9 Lo a5 a9 2y ol pllacll oLs
Ll 3amy 24! @ueatl e Yyons
oiay CadISHl iy dal Y] 4 8y
OIS Pl ¥l 7L sSS ol juas LglS
Ysus olad! pladll jetin Jpalll dag
Gl s o5t Juadallg aibeall (e



Crras 59l I o tailly (g zntl g1yl
Ly | yai il 12 gl gl &seleal]
oo 29 Lghasiy d )Yl @ aladll
Sall s ol el gl Lal glo¥
oo easlul gl sasusdl cilen sl @gaisy
Eaalall ol s Gadat oy -l ol Ll |
O lalas Aol 0 tg8 i cllhg L g
S 1Y gl Gugenls 58 gt ¥l
Vgius 0550 sy bigiall lels das 5
e Geiilly @ alall ol 3ol oy o
Ji59 Lead! zLs 3l daiell ol g
Juwes 2 Lgan b (5005 ol sl
p:mL&.!\a.'.\A@._.._‘]a:Jb Logins « Guutanll
Yydeled oyl )3 M zloemy Il 2
JaS o AU AL Ha65 e agtiay
JUL 2 Jagall pu g ol gL Lzl
o @l O LaS gLl (e g0t 1
)l o) ol eslesl yiu¥ 1, 3]
2l gl e Lgalai @ Lo su
B S e B patanl 3ol pa g @ 3
VEYE ale Y1t @ 8 clydsll ulzma suo
colad) i as andlal 35l nes il i 5
ool s el 3 et ae o W1
OFE T P EXP PN -
O ol Baladl Ll (ya 530 dl5ke

el cisaai Lega il

S5 &5 Lstie 815 ¢y e ol il L g

oans Jasms @ 5l oLl ol pliaall
2L Sy ilgll St ) daladl cilansdl
LB el CaylS5 03 a3y o L
oe il @y oo Jod gl gy (1Y)
EERRYWSG PU A | I PSR- | WP Y
Sl G Olel Gl uge 2 3iidly
3l alxll al® a By alll 4 tacs
e gl sl ol Al
dasill G ylall @l ee Lgildaea o ais
e Aegazma Ll oLl plLiagll g
S aag ol alel p ¥y bl
olbalaitly el elball (o degame 7, b
bl Jding Azl dyslaidyl
el Bl y39 yully Auaulaially sy yiall
e 31 il Loy yag, Las ol ¢ Llaal]
b s Loy Aalall Aabiztl cileUaatl
Sl A gtV s L lae | o s 3y
i Gl Agaiid] el pully agsladl 2
el sl ellass , sl JSo (- bIol
8 et oLl 3 ia¥l il g Aominlly

Lo iy el ygSily it
i oLl g Lazll da g3l Gl aglall e
4 65 Gl ¥l el o e daglias
gl 10gly L plasug Ladsait Ml
Sl Gy il ) 4l Ly Lo ST

R,

Oe YV gl 5 g (pa ualstly ol I
alall cpelaall o 35LaL) g5l 3,10
Al 33l 2 i oo oLl
Blell sy J51 s uaill o
eobie 2 atall cluledly @ alatl 2
2 alelly Adgall ol =l 2 a8, LA
ool Zlam VI 2 L 138y olad¥l |
Coslaall en 2 (A S Liall 2 wulitl
AsLadl a2 3 bgatl el wwnslly
ey pdill g daglanill 3 501 2 L 1S,
o a3l s Sy A SHLALT apLad

Ol yud9 lan (30 dar S ules
ool gliaall 4o gully al aua¥l 5 Ly
a2l Hland e sl el ynaniy
AU 3,Tslls Bl Hlendl 0585 Lanien
108 el @y B B alall 300 jall
gl 3ylg thoia e sl aieNlg dagull
daditl 5Ll ndseds Laieg . pgslad)
2 (ol glazll dx gull il gun¥l s3L i
Sluo¥l o2 a culi Lo @3 . gusLad) jy g3
18 e sl g 3 Lenie i )]
e asii dlex 329 pute 05Ss of -Sang
loledl @y ol ga gl oia Sals
ilgad! g 5 s daglazilly gl dunls!
ol @al usl ga lgaamy aatixll
csllall S Al dagtll 13 aud an s



2:3:30 Sc:

ohactwWg 5 lansd 5 5159 : : > '
Ministry of Commerce and Investment (iuwsidnll dgageuadl alyall

SAUD) COUNMCIL OF FMNCINIINE

A aigdl S uillg ilSoll wlealg

H-tz‘_WMIHﬂ‘jih.mi?hé:ﬂ}
SlaSi w1 g 3 ylanilt 5139 9 Crswkigall 203 gawll Aligh (o @STLdile BIE] 9 aasde i Cammud Loalad
t ot L (pe USTEN 9 (131 9aT1 9 Aalast Ly N e oy |

LAY B g o1 Slbali A jles puie Joaal! §)lw paus )3 392y | =7y
Crawcdige s Aadge Ollaladati fe aslin A b

ok s L 01 1 IS o L ALY 550 | ‘/’
gl s o2

Lilice e ,d @89 mul (e St f ﬂ Yt el asee ols asian
asde s diliataine clilesdasle \y N0/ SLacl) AES Llog (nd yate N\

Laga 3+ I3 pasdn M dadodh (e s %;}f:é* o alye¥ iy Ollalastl e GiBslaspils [
5 1g1 Jud f a5 e e |

B i 93 § puiiin (53 90t (yiidig 3329 | ?ﬁ N\ doged i Glizh pie (e asla
GBI Ol T pe JaT ¥ Aise | BT Ly 955 dintlaesi S8 58 Guals |

L add G| Anllas e AST Cow \ 9l LBy Jlo 2 ciwlie Jats slowt [ efh \
Laga 1 JO& paus il dagpls | b IPTITIV L TIORTER. | POV PO PO o (=

Ot i) AdaliSe 5L diie pegs pily /[ SR
Subadiall diwligh 3a1g8T1g | el NN

IS (e el pis IS wdigl) duaise 33 Sl padnd §1 e (rwdigall A gaud! Dugl! ¢l @3

(9 pIST W LgaBdge 5Hl) of Al e Jlad Wi

e 00O 00 o

www.saudieng.sa @Eng_Council EngCouncil 920020820



JLa

JaabGll eljaoll alac|

Jagill joc g1 goal aic p

agew clloll dgolay gutirell guuaidoll jus

i Sl jumd din g @ gule 55 106l
sleie ¥l ane 589351331 Lo pusd (s
sl a0 g (493 daly i e

(Pl 513 sls )
ol Ol 55 O W1 L ¥ alusl 2
Bl 351531 (38 (po e Le e
i gl Ayl 5319 KU ol s Liall sy
loa 2 oy Ll il e 3 sl 1265 Gl 13
Lgie 3Ly Lgla Lo Jaally 5L aual
il y £ 1591 335 > 3uE>0 2 @ g
ol Al elalaitl e151 2 5 et
¥ Liimy Laltaiz Lolal s il

gl allad oye 1ty

sau Jac jlas gl doghio (¥l gylayl liedlg ia J-oliall o]
aiidr 9g4i alAT 8agaall Alalidll alae] iag ajall os-a gl
Jrdliwg danlg pe alwl alhayl go pisll nd & ogago
Joao Ja iy ggigoll 1i_a (ale @ lldoll od_a 14 cg_mJI

dyla| doghio J4 na I_LLIQ_OJ_usu dlalidll alac] ggal |J_b.l
Laahal gy Jira dljhh\l oA_a alail Lwlwl A olcg

el 206 5l s O Joid daie s
Cruall sgag LT claliall (e 5 oo
@&l ALl e s 131 @ glen s 13y JgY!
O Sy« sl aal Lo 1518
Anelll 2 3 it 9ga <UD (uSe el
iy 35191 4] Jogies e (uuing 3 puo Ll
ilgd o Y1 el din Yy Llald s
L) 5Ll o2 I Ui a3y .l oY1
die alll oy LA ¢y pee il )
Hlia o Gdias (pe A 158 Laim oln g
LLE 2 o STy @i jud g SIS
SLES 395Lall 3 400 oSIg |31 elan g
Loz ) 182 oy 3 45 e ilima 611
laa2 susus ol d: L2 1s lals
Myl pazad! 12 e Tgaaiels Lol
5,301 o0 e L Gl 795 @gud ey O

23l ale cpe J31 U3 » S Lity Yy
ool dalall 351001 gas 2 aze i)
Yl blal ,aie) 4lsie
Bgagaedl &g el ASLall 24 agSal
OsSHLadl 4 (23l (lallanlly o Bl

-l 1a o 5as sl
LYl claghaill 2T ol ga g3lsll S
ualid 5158 e L il s 2 SIx il
alel ¥ Lgad ol 05-So u B30
s sy aa Bl 5als € g g ol 2 laYl
reolig Leadl 058 1 @ gl 5ol
53153 G gl sl 5315 S o2 a ]
Lgals 2.S,15 2 ,la¥ Lgiaglaia Lgid
oo a3k glioms Ll Sy 1S Ll 3
ol G 5S0g 09l Lgandly gl
Sgzeall ol a pay o pailll g sl

AL-MOHANDIS



ayindll agigll Jlao nd ghdi guaia

S92 S0 Juail @ yiyvo d ha aal gg-ay ailh - a dlajo L"nTLn_Lc
Lyldoll @ el 138 .,ailih g d lajoll el iy yili sy ogat pg-d)l o

S gLl e ol s sl e |y
) bz zlhal s Lghe < Lgii¥l
b gsladl el o o JBy Lg!
Sl Lgiag @abeatt! e 53Tl Lgia
£guy Jmeadl 2 45 gdiall (e Ll
Al al 3 5l g anad 35059
Eardd s Al

plaial pog Judiadl U5 (4o ealad
Joall Jaguid i 31 gal sl 455
el @l gdasdly A5 ) rmuingis
g S Lyl 3510Y

oV 17 guhuwel _ @1tV 8aedll gi (99) aaell

g rdall @ yleall dagdazeitly Al 5l
Aagd (po S Sy oISl (e Jay
Slolly agand! G sy p gl
Sy SIS g UL Aygllall il ually
550l g 4zl £ g il 55000 il
gordeall Azl sLa¥ 2y Lo
e 3l @ S=l Gle @giyady

oeales
&}wu—‘-ﬁty-by‘dbt}dd_um
das U By g A yatl TSl Jaal!
el gosliell 3 e 31 geal 1l

sl g Azl colal) IS (e
dam gl Ao ginll L oell 2 da dasel]
l_gwb;p;egg\w‘;_sioi
Lgle Jouatill @ 5y p)Liuall Lgaingy
o da oSS i) Jol e sy uie
@ il da Lol el 7ong ane ia
Al Iy e ala WS Lgaslal
Joall @ulads Il oo gy datazall
Gaeaiy Jaall Lpealill G oy
cJaadl el 3 a3l algllg ya 3!
slael ol s coladl U5 ey



Jlotlwgil pialyl gleol.p
wailhll doolay ayilyall dwaidll puds seo

Jdo i

cainollg & cloallg ap_all 6l g ailyasll @ aliall aeal sao groall 1 le jiaiy
ciligi_walla aloell gl siyeoll aligi_woll elliy anadl éole gl dnla ciligi_wo 8ac ale
Loyl o loiall ueg o _loiall j yaallg niell dclwy dclw ddliall ag_ag o liaii dy dyeoll
JuA aloicl A_oio) yalag 1j1ag y1ogin (o ailicgi calivog plell sgiwoll AVl wilallg
al@allg aluwgell pheo ale Liaglgidill jglai Jb i dnla a i@l a alall alc
igyialyl pliaill plaaiwl Lyl ,al wwgallg alaall elli gle Junlgill gélgo ilig & yloell
lasuai wlg adlall pladi_wl 8:lj 1 pal wg sclw nd)jgll plaill gaddi i a ex ilig

.J‘);‘j
Gl:d}?h.\_qdlb;hal\tb_ﬂ sl
)lS_’;Y‘ g5 oty 0,5 Sy 4l
g 3 319 cedla] 2 cilel a1
Wl I Angdall 2 335 50 A3l ]
L ,589 salall cllipg 532 AL HgS
IS i G s Alian 05 e

Loty daditl das Lo peme ' o W
Sl yse ity (g ,Sally o Laladl Ty
S daadll e Jladl 2 . Sl
(e Lno_caiu:;.d‘ji Fa Ul C\_"u}'
soblall oia (ysS5 ¢ Banitl alatl”
O Lgil ey LgaaSlas (pag dunsls
3 yaticuag Lands Lgilin 3oumia (55 S5
2 Lgde slaie¥ 43 S i g3 Y

lsl slatiel @ laas o potall e
dadill alaiial Gyl (e i LI
RIPRUPIEN [FA NP JES
Can Gy A Bl agl 2 g
daiill S ye ollan Yl gmlal 5l
Mg 330 s uols ol
elas 12 st aslal ALl
lgual gy 2 lagSandly ilaslad|

l |||.Liﬁ£|
AL-MOHANDIS



2SC=

el iy iphenl Aglld

230

M

sl Glasllallola st @
3yl G A0 @ Aulic
Yool Sl 30 sy 3 5L g
SR PN RESTHE X CYORIA PBVEN|
Mjw‘j‘z‘mY‘SﬁﬁSBJ@l‘
19,53 @41 i coim Ll (10 S aLatia]
ol (e dxilidl A Uat ol 0y w3 2
3ala Lg.!'abj BJJ—‘.&“LL“).\\—AA‘
‘gl.)).es_” ‘a‘ml 33)5 «:4475.% Lg.m
2 Lgls Gle suaiall LAL g€ alanll
‘)AL.AL‘ d;\AdbC).A ;Lu.gs_ﬂ Cu.t‘s
pen seal Ll it s g 120
158 48190 de ju oLl el
J_'«LLQ‘)JAYU ";vj_-;g_dbm‘_ub.\.n
lsll o)l e Lgalaty Lgga 85 Lad g
o pualy gy 3 5 a L diiiond

oV 17 quluwel - @lsvy aedll gi (99) axell

Tl AuaS a5 (S Ll 2 Lgaiing,y
£ g8 L 3Ly actial g 3508
0o g5l 108 5ty 11315 e
o L 45,53 gl & 3LMI Ll
oLl A3l oy gls . L gl g 45l g0l
oLl dadlods S5 ye iyl Cag g
La yui g 5La¥ly WLl 2 Ll
oLeall A8 sl ABUAI (o 3Lty ey

L g 2l ) Lgligmry
2 eimldly ge il 5 S5 LS
A5l alasial 25,0231 455
ALY a2 Lgegiyadnyé
il sl sl S (ye 2SS
r3lly el dagmll 2 335 251
oia Jlidiwl @t Lgie sl diiue
Gk (e A unlalingg y<Il il ool
s Lo 51 oSS Sl ol 51501
3lsll e o "Antennas”
o Slgad! 1igs damlll a0yl

Yled (49 S5 gl iy Ls o by gl )]

ujszyuiu_u.a.»g.\\.‘.a.“«ﬂ_\:tuﬁm

Jlslo lady dlle 33l Lany susl
Bl Jigo5 2 s Lalall Ty 120 0 ag !
a3 S A3l Il A el
Cre ALl A Bl alasiud oleg
3ol alasialy Jo¥1 e
" el 3l ot A3l s
Leslall 2as¥l e 3alana¥l LA
gl ABUA" any anddl (pa
e el el gl @y (A puaal
L ey s ol Gyl
ilmlania e pings Gilly | Epunal
dal ore el i syt (S Lal
128 yalaty ol oI uadall Baiil Jugond

Glel sl coaaaig et
Bl (o 5L Il Jugas Lingl s
LSS gl Gyl e gl !
Lo g M L0 3 Jagon | el



utle Jjujll Jleal dogléol ailil plii
laclgil caMial abwall aliioll

ulgall xono o iol) /p
pueill jljgr oLl (riro yurido

! pla¥l bl o dasl 521l Gyl e
Jals e dalg solai Yaalall 2 300l e
alyalatl os el JS i Y us s
ASg A gty A aaze il esle Las ¥
ald el 2 sls IS sy wo sl
eVl 2 u s gl 5y S el el )Yl
(4l 503 Y ) J3Y I Amiti sagac sLgl
< 3aae¥l oy JLad¥l A ai Caais oo
e Coomd! 102 5,53 Jaal Coo

o 5oy jas
Strong column - beam joints
Strong column- column joints

&_naillg & yoiill 8pnld sy dillg el iyl & clin J_iof
Jgeull padi (le Ldrda |jlyeo reig Jgallg dl eoizoll
olailg & alo 8)g i i wiill ¢ wgill 3ol 3 dlg L Aud)g
agilsll & alidll als 6 p4ll gaall gia & nli golle
claijyl aaal i alpUl eliiy srollell olaiyl éuya, & ylall

39al Ll oo yaty e Asliiel ju e
AU PSR S PR < -2
Lo 581 095 p e st cdgll (il B9
aiadl 313 5ms ey Lyl LalS 049 S,

Laatl plasy 3l 5
Lolas Cansl Ol Lsewtin Cagyall yag —
3 S0y 39—anll Jloasl 2 tazs - Laitl
G 9l 3g0e pa sgeall Jlail Aladiy
IS 19 Bl o @iy G 4l
2 seanll aldlaie e Gl tdg Jndie
Jsbo e dgaall Jiad (Say iy g daglall
saec ¥l (pe die oy (oS Laddl plas,l
Bs0 Aguma Hyudl plai)l 5 il
Lean oo LeSulaiday jlog (el Lgunsy

LalS tlcnin cagy all oy o dil e
LY amya sl Laitl glasyl o1
- J5¥3315 7L 3! (LATERALLOADS).
LSLESY! @laidly Jolod! slomy¥ ondlasy)
Jlea ¥l oigd Lol daglae 3l 50

sl a3 Gl 3,55 3l Lis e
e IV Jlasl Zaglat Slas] allas
gl ela)

1 Gt 3 )Sa dawcts b2 5

Joall 58U (g mtll Asla) 593 J5a5 =
92l oia 55l Jalg ale Sy saiigl!
¥) IS g e ALl 552l o
Jlenl 5 s9at Laill o puy o (allf 53

AL-MOHANDIS



Laatl Lle sy 3lis (pasgae o Lasnis Jlaas) 2azi Gy gmaingy o Leall IS
9 Sotna 2 Alazill oia e Al cilalgn! Wy Las
Bl g 3omsS Ll 38 50 2 el ol Lo 55059 Boree DU 53 Pl s cllS

Fig. (4.1): Pho!ngrnphs ol the dllllagt caused h}- eart |"_|u-_1|‘|.'h.

oV 17 quluwél - @lsvy aedll gi (99) axell



Fig. (6.3): Failure of beam-column joints in a heavily
damaged building on 1992 Erzinkan earthquake.
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Table 3 Comparison between the simulated results and designed values for winter operation.

Conclusion:

Aspen plus as an advanced software tool with the built-
in-units simulator package is powerful for process
simulation. The application of modular approach of
Aspen Plus for MSF simulation was carried out. Detailed
performance and operation productivity of a 22-stages
MSF distiller were successfully simulated. The simulated
results match very well with the design values.

It is recommended that detailed operating data can be
used to validate process performance at wide conditions
before utilizing the model for process optimization.
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Figure 4 (b) A Snapshot of Aspen Plus Model of a single MSF stage
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Evaporator Stages (Heat-Rejection Section):
The heat rejection section on the studied unit consists
of three stages only. These stages were simulated in the
same manner as in the heat recovery section except for
the last stage. Figs. 5 (a) and 5 (b) represent aniillustration
and Aspen Plus modeling representation for the last
stage of the heat rejection section. The differences
between this section and heat recovery section from
mass balance point of view are quite big such as; there
is one additional input (make-up seawater) and one
output stream (Recirculating Brine), the cooling water
in the Heat Rejection tubes is seawater and not brine
as in the Heat Recovery section. A well-mixing process
takes place on the last stage via make-up and a large
mass of the last-stage brine to give the recirculating
brine that circulates through the heat recovery section.
This process (internal mixing) is not possible to model it
inside flashing chamber because of that additional mixer
(out of flash drum) being used to overcome this issue as
shown in the figures Figure 5 (a) and 5 (b).

Results and Discussion

A commercialized recycled brine MSF unit has been modeled
and simulated successfully using Aspen Plus. More than 120
built-in units were used for that purpose. Suitable approaches
were followed to overcome the illustration difficulties. Every
stage was represented via several operation units, started
by flash drum to simulate the flashing process. Then heat
exchangers were used to simulate the delta temperature and
pressure across the demister followed by two heat exchanges
and heating streams to model heat exchanger between the
vapor and recycled brine which result in increasing the brine
temperature via absorbing vapor's latent heat which resulting
in vapor condensation forming the product. There is another
approach to model the last stage in heat rejection section by
having external mixer instead of having internal mixing. All
approaches are valid from simulation point of view since none
of them effected on heat or mass interactions. Comparison
between the simulation results and the plant performance
data was made as shown in table 3.

The simulated MSF unit is run at a design TBT of 90.6 °C and
at the same recirculating brine concentration used in the real
plant. Simulation accuracy was very satisfactory for most
operating parameters, except for make-up and blow down
flow rates which have percentage differences of 5.69 and 5.83;
respectively. This little deviations could be attributed to the
unstimulated heat losses by radiation or/and convection.



Heat input section (Brine Heater) modeling and

simulation:

The main purpose of the brine heater is to raise the
temperature of the recycled brain water to the designed
saturation temperature (top brine temperature) for the
system’s pressure. It is simple heat exchanger, therefore
tube-shell heat exchanger Unit is enough to present that
section on Aspen. Simple heat exchangers with heat
stream connection are used, steam will got cooled on
first heater and the heat duty transferred to the brine
water via heat stream as shown in fig. 2:

First Stage
'\I Reciwrculation Brne
Brine
Inbet Stexm Heater
-
Condensate 48 44 | . Flashing Brine
Heating Brme to TBT

entering to the first Sage

Figure 2 (a) Brine Heater Flow Sheet

First Stage

.

Recirculanon Brine

B-HI

BHI =

[mlet Steam —-?
Comdemuant
i

Heating Brme 10
TET cxtermg o

Figure 2 (b) Model of Brine Heater in Aspen Plus

Evaporator Stages (Heat recovery Section):

The evaporator chamber consists of 22 stages. In each
stage, the brine water enters from bottom of stages and
due to vacuum flashing takes place, vapor produces
and then passes thought demisters to hold small drops
of salty water. After passing through the demisters, the
vapor crossesthe recirculating brine tubes that enterfrom
the top of the stage (inter-heaters). The vapor condenses
by releasing its latent heat into the recirculating brine
forming product water which then collected in the product
tray. This phenomena is described in fig. 3.

sizo 2SC=

o i g

Any Stage
Product Inlet “

—teeeipe (Otlet prodict

Talet Recarculation
Brine

Cutlet Re-circulating
Brine

——t— Flashing Vapor

e
Inlet Brine from
previous Stage

Figure 3 MSF stage simplified diagram.

MSF stages are modeled in Aspen Plus by using three

built-in units, flash drum (STG) to describe flashing
process, three heaters (DEMS,PRD-TRY and REC-HEX)
to describe pressure and temperature change through
the demisters, vapor condensation and heating up
brine water respectively and a mixer to lumped staged
production . Figs. 4 (a) and 4 (b) represent the Aspen Plus
Model for a single MSF stage.

Ml
Distillase m| Distallate
{Heater 31 Receculatmg
Recisculsting RECHEX |o-Bi0¢
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Figure 4 (a): MSF Modeling approach for a single MSF stage
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Tahle 1. Major Desalination Plants in KSA

Coast Plant Name Capacity (m*/day)
K hafji 22,886
Eas AlKhair 1,025 000
Eastern i::::t 1,011,814
Marafig 800,000
Khobar 503,000
hag| 4400
Duba 4400
Alwajh SO0
Umluj 13400
Yanbu 448 346
Yanbu3 550,000
Rabig 18000
Western Azizia 4500
Jeddah 575,175
Shuaiba 677,545
Shuaiba3 1,030,000
Allaith 2,000
AlQunfudah ALY
Shugiq 97,014
Shugig2 212,000
Farasan 9 000

Thermal desalination technology is the major desalination
technology used in Saudi Arabia, most of the desalination
plants are dual-purpose power and water generation.
Due to the huge water demand, dual purpose plants make
thermal technologies more economical. Most of the used
thermal processes are multi-stage flashing (MSF) since it is
well-proven and reliable technology and easy to link with
power generation plants, major plants are listed in table 1.

Uniqueness of this work

Researchers keep working to increase MSF productivity
and performance. Process modeling and simulation is
one of the key factors on those studies, several efforts
have been done on that field (modeling and simulation).
Very few authors utilized advanced software’s for
modeling and simulation. Advanced software’s which
normally utilized for petrochemical plant processes and
complex units configurations like Aspen Plus, PROII,
Aspen Hysis and gProms. The main advantages of
such software’s that they have very robust models for
several ready-made operation units (i.e. evaporators,
ejectors, heat exchangers..etc.). Those ready-
made units normally modeled by utilizing the recent

updated thermodynamics properties and mathematical

colorations which make modeling and simulation more
accurate than code programmer applications (i.e. Matlab,
excel. etc.). Representing MSF quite challengeable in
such software’s, therefore representing MSF unit utilizing
such software’s is one of the major aim of this work.

MSF unit and modeling approach

A commercialized brine recycled MSF unit has been
selected for this study, the unit consist of 22 stages;
three heat rejection stages while the remaining are heat
recovery sections. The unit operated at 90.6 TBT and
produced around 1035 m3/h, main design characteristics
of the selected distiller are shown in the table 2 while
Fig.1 shows a general MSF representation.

Since built-in operation units already available on the
software (Aspen Plus) so there is no need for code-
oriented modeling work and built-in models utilized
directly. But still illustrating complete process quite
challengeable since process representations has to be
done correctly otherwise big miss-up will be gained only.

Table 2: Design Characteristics of the Selected Distiller.

Parameters Low temp., Operation

Product water flow (m/hr) 1053

Recvele brine flow (m*/hr) 11250

Makeup flow (m"/hr) 106,02
Blow down flow {m’/hr) 2065

Sea water 1o rejection (m'/hr) 5247

Brine Heater heat transfer coefficient (Wim™C) 2483
Brine Heater heat transfer area (m°) 920
GOR 825

¥
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Figure 1: MSF unit sections [£]




of these are fossil waters with a high concentration of
dissolved salts, making them unacceptable for either
direct domestic consumption or even for industrial
has been

applications. water

exacerbated by a number of factors, including increasing

This shortage of

population, substantial growth in the standard of living,
and increasing industrialization.

Saudi Arabia has one of the highest averages of individual
water consumption in the world. For example, in 1421-
1422 H yearly total water consumptions was more than
21x109 m3. The sources of potable water have been
rapidly depleting. More than 60 percent of the water
consumed in cities is desalinated water [2]. Demand for
water is currently increasing at an annual rate of 3% [31.
The yearly water production in Saudi Arabia from
desalted wateris around 1097x 106 m3 [4]. Saudi Arabia’s
current population of 26 million uses 6 million m3/d of
water, half of which is desalinated water. By 2024, the
population will be 40 million and water demand will be
increased to 10 million m3/d. Two-thirds of this demand
will need to be met by desalination [3].

These and otherconditions, suchasthe limited ground water
resources and difficulty of watertreatment by conventional
processes, led to the decision of the Saudi government to
use desalinated sea water as the main source of potable
water for all major metropolitan areas in the country.
The desalination processes can be classified into two
methods:thermaland non-thermalprocesses. Thethermal
separation techniques include two main categories;
first one is evaporation followed by condensation of
the formed water vapor and the second one is freezing
followed by melting of the formed water ice crystals.
Multistage flash desalination (MSF) representing the
most common type of evaporation techniques but there
are several evaporation technologies are identified
and serving well like Multiple effect evaporation (MEE),
Single effect vapor compression (SEE), Humidification-
Dehumidification (HDH), single effect vapor compression
includes mechanical vapor compression (MVC), thermal
vapor compression (TVC), absorption vapor compression
(ABVC), adsorption vapor compression (ADVC), and
chemical vapor compression (CVC) [5].

The second type of Desalination process is the membrane
desalination technique. Reverse osmosis (RO) is one
of the major type of this technique, where fresh water
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permeates under high pressure through semi-permeable
membranes leaving behind highly concentrated brine
solution. The other membrane process is electrodialysis
(ED) with very limited industrial applications. In this
process the electrically charged salt ions are separated
through selective ion exchange membranes leaving
behind low salinity product water. Accordingly, a highly
concentrated brine stream is formed on the other side
of the membrane. Also there is a new technology called
Forward Osmosis; but it>s still under studying and
investigation.

Saudi Arabia producing more than 6 million cubic meter
water on daily basis from desalted water, this represents
about 18% of the global production. The majority of
desalination plants in Saudi Arabia are multistage flash
process (MSF) and RO. MSF currently responsible about
90 % of total production. MED and Hybrid concepts are
recently introduced in some of plants (Yanbo and Rass
Alkheer). The Saudi's desalination plant distributed along
Red Sea coastline supply water from Hagle till Samta
and on the Arabian Gulf coastline as well but on four
sites only (RasAlkheer, Alkhafjy, Aljubail and Alkhober)
supplying mainly Riyadh, Qassym and eastern cities
(Dammam, Al-Khobar, Al-Jubail and Dhahran, etc.) [1].
The Saline Water Conversion Corporation (SWCC) is
currently producing 3.6 million cubic meter water ondaily
basis which is around 17% of the total world production
of desalinated water [6]. Around 88.5 percent of SWCC
total water production is produced by large MSF plants,
10.6 percent produced by large RO plants which are
combined with existing dual MSF/power plants and 0.9
percent is produced by small size (satellite) RO, MSF
and MEE plants [6].

The total production from SWCC in 2008 is 1006.7
million cubic meter. Around 30% from this production
is produced from Al-Jubail desalination plant with 298
million cubic meter [4].

The other major off-taker of water in Saudi Arabia is
Marafiq, which started operating as a private power and
water utility on 1st January 2003. Marafiq desalination
plant in Yanbu Industrial City with capacity of 95,760
m3/day. A large desalination plant with 27 units that
will use Multiple Effect Distillation technology (MED), is
located in Al Jubail. This plant will provide 2,745 MW
and 800,000 m3/day of water.



Article

Advanced Modeling Approach of MSF
Desalination Plants Using Simulation Package

- Talal AlIShammari
- Mohammad AlQhatani

Saudi Arabia is considered as one of the dryness regions in the world due to the rarity of rainfall and
shortage of surface and ground drinkable water. It is a largest producer of desalted water in the world
with a capacity of 2000 million m3 of desalted water annually. About 88% of Saudi Arabia water production
produced via multi-stage flash (MSF) plants, therefore, it is essential for the Saudi Arabia to find out effective
and economical techniques to maximize and optimize the production of distilled water. MSF technology
is too old but it is still efficient especially if it got linked with power generation plants, it is easy and much
stable to generate huge amount of distillate water per units. There are many modeling and simulation work
for MSF, the majority of them following direct mathematical approaches which is quite good but introducing
advanced simulation software in that technical work can make it more powerful. The benefits of utilizing
such software are a lot; top accuracy in term of physical property, thermodynamics, momentum, mass and
heat calculations, not only that but sensitivity analysis can been done with no time even, fast and quick
stream tracking and checking, smart connections and/or integrations in term of mass or heat streams etc.

The main challenges in such studies are how to model
suchtechnologies and which is optimal physical property
to be used. This work represents the application of
modular approach for MSF simulation using advanced
software tool “Aspen Plus”.
The simulated MSF unit
recirculating brine scheme. The top brine temperature

is commercial type with

(TBT) is 90.6 °C. Excellent results were obtained, only
a very minor difference between the simulation results,
design specifications and actual production values.
Therefore, the suggested modeling and simulation
approach found sufficient to be used for unit design and
process optimization study.

Introduction
The amount of water covering the earth>s surface is 71

percent (about 361,132,000 km2), with the remaining
29 percent being covered by land. Oceans store most
of the earth>s water. This is apparently 97% of the total
amount of water on earth, 2.59% is fresh water. Of this
2.59% another percentage is trapped in ice caps and
glaciers, which is about 2%. The rest of the freshwater is
either groundwater (0.592%), or readily accessible water
in lakes, streams, rivers etc. (0.014%) [1]. Such reasons
have forced mankind to search for another source of
water. Desalination has already become an acceptable
solution for shortages in conventional water resources.
Saudi Arabia is an arid desert country with limited
ground water supplies and dependable surface sources
in most of its cities. The available ground water supplies
are deeply buried and rapidly depleting. Moreover, most



finance the budget. Consequently, client is the one who
influences the quality and project appliances terms
and conditions. (Smith and Kashiwaygi, 2006). In some
cases, the clients incorporate an effect on broader
contexts or disciplines such as regional, international
and national projects. Indeed, it would have a control
hand or regulating role such as governments or
ministries that would have an influence on a significant
number of projects. To sum this point, the factor of
the client can directly subsidized because the client
coming in several shape and sizes (Tuner Alan, 1997).

The several project aims required by client must
be addressed in the most effective way in order to
get effective and strategic attitude to construction
procurement, and that suggests the significant role
of articulating, investigating and communicating the
client's needs, wants and objectives to develop an
appropriate procurement system.

Procedure should be examined practically and
theoretically before selecting the procurement system.
For instance, client in some terms do not map a
sufficient qualifications and specifications of his/her
project. Sufficiency of projects’ requirements mandate
a preliminary knowledge and experience relating to
planning and implementing stages. This argumental
issues heat the debate between architect and quantity
surveyor in addition to researchers (Masterman, 2002).
Clients are differentiated in two types when selecting
the procurement system. Clients are not homogenous
categories which implies that clients could not uniform
standards of selecting (Masterman, 2002) classified
clients from employees’ experience perspective as
experienced and unexperienced.

INEXPERIENCENED CLIENT:

Inexperienced client is considered as the huge dilemma

in selecting systems. This type of clients has been
described by sidwell. He identified this type by the
questionthe abilityto choosethedecentdecision between
different types of tender arrangements and contractors
are dealing with package of both managing and
consulting or each one of them separately. At this point,
the Client clearly needs competent professional advice
on the suitability of these variety methods for the specific
project in order. (Masterman, 2002 cited in sidwell, 1982).

EXPERIENCENED CLIENT:

Conversely to the previous type of clients, this type
attain a high professional level which attains less
level of hazard. Furtherly, there are less difficulties to
obtain information and the agreement with construction
works such as upgrading his way to work. Experience
that refer to companies under this type enables a high
level of success on the results and desired level. In
reality, however, it is possible to show the result of a
lack of experience in selecting the most appropriate
procurement system and overall performance is
relatively poor by the working team or project .In
addition, another factors of performance on construction
projects and be less than required. Clients are advised
to take the appropriate strategy for the completion of a
full investigation of the options available and taking into
account the factors of the project in order to implement
the good procedure. (Masterman, 2002).

Tosumup, thisessayconclude some pointsto understand
the authority of the client that depends on the subject
of discussion which is related to the client and project.
Moreover by who choice for the procurement system.

Number: (99) - August 2016
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Critically evaluate the respective importance
of the project and the client to the choice
procurement system

a

DECISION MAKERS

Most organisations are looking for reducing and saving the cost of procurement system but also
at keeping standards high respecting time and quality. However, procurement system is about
improving the operation efficiency and delivering a refund to an investment.

First of all, | will discuss two strategy’s aspects of procurement system.
This will cover the client, project under the identification and properties of
client objectives in addition to the result delivering the project. Meanwhile,
the client of the project is satisfied if the project will be completed on the
certain time and required quality in addition to the balance of the budget.
Furthermore, the success of the project depends on the clients motivation.
Regarding the parameters that affect the selection of the procurement, both
client and project need to be considered while the risk is distributed among
them. Therefore, the selection and strategy are relevant even though it is
not valid or exist in reality. For instance, the client usually has a top hand
to manage and control. For example, Heathrow terminal (5) procurement
system was successful because of the culture of trust and the approach to
risk adopted by BAA during the procurement process.

Primarily, client determines specifications, requirements and qualifications
of the project. Therefore, the cost is derived from the client as he will

Azaam Mohammed Raslan




Stage 3: Value Definition and Stream
This step of lean implementation focuses on the
customer or the ultimate beneficiary of the process. The
value has to be defined within a specific scope. The
boundaries of the processes and products or services
that are to transition to lean performance must be clearly
defined and highlighted within their respective context.
The scope should be manageable, but not so small that
it is ineffective to the performance of the operation. The
value definition serves as an input to the value stream.
The following activities are included.

Record the Current State of the Operation

Dombrowski, Schmidt, and Schmidtchen (2014) assert
that when adopting lean processes, it is important to
know where the enterprise is moving from and where it
is going to. The state of the enterprise in its present form
must be defined in terms of value and scope. The value
may be in form of the efficiency level, cost of operations,
and number of operations or size of the operation. The
process is also necessary for the documentation of the
entire operation in a simple way. The implementation

team should execute this process.

Chart the Product and Information Flow

This step involves following the product through its
production line. The various stages, the time taken at
an idle state and the distance travelled are some of the
parameters that should be measured. This stage should
also measure the the number of times the product is
moved or positioned. This information is critical for
understanding the process. Dombrowski, Schmidt, and
Schmidtchen, (2014) emphasize the point that nothing
should be ignored and everything should be documented

as it happens.

Chart Operator and Tool Movement

The movement of the operator within the site should be
traced over the layout of the facility, to end up with a
spaghetti chart, and another chart is created for tools.
The analysis of the chart should depict the wasted
actions and motions, whilst the chart for the tools will
show the opportunities and any bottlenecks caused by
inadequate tools. The operations should be analysed
with the intention of standardizing the process, and
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optimizing it to the best arrangement with the least
movement. This process should lead up to the collection
of baseline data, which will be used to improve the

performance and adopt a lean possible process.

Conclusion

The proper execution of the lean transition relies on
the strategic execution of every step and the details
immersed in the process. As a process that involves
both people and machinery, the collection and use
of information is critical. Inclusion is also necessary
for effective compliance. These steps are targeted at
ensuring thatthese facets of implementation are properly
and sequentially executed, in a way that provides
an abundance of benefits to the process. Overall,
the success of the transition, however grandiose,
relies on the people and the process of managing the

transformation period.
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and adopted as an organizational strategy rather than

as an individual's idea. During the process of making a
commitment, the manager will be expected to make a
comprehensive discourse that allows for questions or
queries to be answered at the end of the activity.

Step 2: Preparation

Overall, the ‘Preparation’ stage could be considered as
a strategy phase. According to Herrmann and Nadkarni
(2014), this is where the strategy is defined and the
support structure for the strategy is put into place for
the transformation towards a lean system. For example,
if the enterprise is involved in production, then the
production transformation starts to take place at this
stage. A cross functional group should be established
during this stage, and the implementation should
recognize and define the key business systems. Issues
such as workforce changes and cultural attributes often
surface at this stage, and are addressed in the context
of the environed transformation. The following activities
are conceived during this process.

Integrate with the Enterprise Level

According to Herrmann and Nadkarni (2014) it is
impossible to transform the production process of an
enterprise to its maximum efficiency without integrating
it with other business processes. Other business
processes should be aligned with the conceived lean
practices. The integration process should be effective
and comprehensive. It is important that all the aspects
of the operation are accurately identified and inculcated
into a common process with the other operations. Any
outstanding function that is not involved will result in
bottle necks, or conflict within the operating system of
the business concerned.

Establish a Lean Implementation Team

A team representing the various departments of the
enterprise should be formed to spear-head the transition
process. However, having ateam does not mean that the
enterprise excludes the other parties from the process.
Rather, the team holds the responsibility of steering the
transitional process. The team should not be too big but
it should also not be too small. The members should
include representation from a plethora of departments,
suchas human resources, public relations, procurement,
engineering, and business management, as well as
various other departments depending on the nature of
the organisation’s operations. The common roles of the
team should include developing a high-level strategy,
planning for the execution of the strategy, supplying
resources when needed, identifying and breaking
the barriers standing in the way of implementation,
monitoring and evaluating the process, reporting on
progress, and providing training on learn principles.
Develop the Implementation Strategy

At this stage, strategic decisions are made on the
implementation of the plan. The strategy should aim
at developing the total benefit for the enterprise, whilst
meeting the objective of the plan. The strategic plan
should be both long-term and short-term. During this
process, it is mandatory for the team to develop a plan
to address workforce changes. It is also important
that site specific cultural issues are addresses within
the strategy. According to Dombrowski, Schmidt, and
Schmidtchen (2014) cultural issues should be addressed
by a comprehensive strategy that addresses every
related issue. Target objectives are set when developing
the implementation strategy. These parameters or
metrics should be used to evaluate the progress, and its
consistency with the vision of the organization.



Since Ford initially adopted lean operational processes,
this business philosophy has consistently proven to be a
successful strategy, and was further utilised by Toyota
to develop successful enterprises (Dombrowski and
Schmidt, 2013). However, in most cases concerned with
lean operations, the issue of focus is more on the process
of transition rather than the envisioned operational
paradigm. This can be attributed to the fact that the
transitional process is particularly challenging, and
determines the overall outcome. This process of change
equates to a transition in any enterprise that demands
most of the organization’s attention and requires a
significantly higher level of management input than any
other process. Organizations are mostly unstable and
lessproductive whenundergoingthetransitional process,
however a perfectly managed transitional process
ensures that the organization meets its envisioned
outcome as long as the necessary improvements
are realised (Yusoff, Arezes and Costa, 2013).
This article focuses on the first three steps towards

transforming a company into a lean enterprise,
concentratingonthegeneralaspectsthatanorganization
should consider, as well as on the ideal approaches to
ensure that the process of transition is seamless. This
article also explains each step comprehensively, before
drawing conclusions on the explained approach.

The Three Key Steps of Lean Enterprise Transition
Step 1: Adopt a Lean Paradigm

Authors such as Booth (2015), and Herrmann and
Nadkarni (2014) describe this step as ‘Phase 0’ of the
lean enterprise transition. This phase is critical in the
transition, and in determining the orientation that the
general process will take. The ‘Adopt a Lean Paradigm’
phaseinvolvesthedecisionto pursue alean systemofthe
enterprise, and contains four sub-processes, which are

aimed at developing ground for the transitional process.

Build a Vision

According to Booth (2015), a vision not only unites the
people within the enterprise to a common purpose but
also guides the process to its intention. Considerable
effort is required to understand the lean paradigm and
apply it to a particular company. The best approach to
implement this process is by facilitating understanding
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of the lean paradigm at management level, and then
building a shared vision that coincides with the adopted
knowledge on the paradigm. In this case, various
sensitized efforts towards selling the vision and the
concept should be instituted.

Establish the Need for Change
Studies by Booth (2015)
organizations seek to change when they are faced

have shown that most
with challenges that leave them with no other option.
This is unfortunate, as this change often comes with
trauma and in most cases is done hurriedly. Generally
speaking, timely, planned change is better. However,
if the change is planned and strategically executed, it
is essential that a ‘need’ is identified, to stimulate the
process. A need justifies the processes, and defines the
parameters for measuring the success of the process.
Hence, an organization needs to establish the need for
change and communicate it in the best way possible,
where the need can be derived from the factor that
triggered the lean transition process.

Foster Learning

Learning is necessary to ensure that the target process
runs smoothly, and that metaphorically speaking, all
the members of the organization are working on the
same page. The top management should learn about
the lean paradigm that is to be employed, and have a
comprehensive and established knowledge of such.
Furthermore, managers of various levels, including
those that will not be affected by the lean transition,
need to be informed and educated on the process. This
education should cover the beginning of the process
to the end of the process, as well as the anticipated
challenges and gains from the exercise.

Make a Commitment

Once the managers have learnt about the process
and its ramifications to the organization, they will be
required to make a commitment to the process. It is
important for the management, or the higher hierarchy
of the organization, to make a commitment to the
process, as this allows them to ‘own’ the process. It is
necessary that the process is owned by the enterprise
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THE FIRST THREE STEPS TOWARDS
TRANSFORMING A COMPANY INTO
A LEAN ENTERPRISE

Introduction:

Change is one of the main characteristics of the operating environment
of modern organizations. According to Dombrowski, Schmidt, and
Schmidtchen (2014), both the nature of modern society, and the
operating business environment, is characterized by consistent
change at a fundamental level; hence, organizations are coerced into
change to survive the turbulent nature of the market. Dombrowski,
Schmidt, and Schmidtchen, (2014) further assert that although change
is necessary for an organization to survive the market, it must be
managed properly or else the organization will self-destruct during
the period of transition. Perhaps one of the most significant changes
towards a better operational scale is the change towards lean
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For thin slabs where the gap is greater than 80 mm and
other structures where the gap is greater than 100 mm no
specified passing ability is required.

For complex structures with a gap less than 60 mm, specific
mock-up trials may be necessary.

5.2.1.4 Segregation Resistance

Segregation resistance is fundamental for SCC in-situ
homogeneity and quality. SCC can suffer from segregation
during placing and also after placing but before stiffening.
Segregation which occurs after placing will be most
detrimental in tall elements but even in thin slabs, it can
lead to surface defects such as cracking or a weak surface.

In the absence of relevant experience, the
following general guidance on segregation
resistance classes is given:

Segregation resistance becomes an important parameter
with higher slump-flow classes and/or the lower viscosity
class, or if placing conditions promotes segregation. If

none of these apply, it is usually not necessary to specify a
segregation resistance class.

SR1 is generally applicable for thin slabs and for vertical
applications with a flow distance of less than 5 meters and
a confinement gap greater than 80 mm.

SR2 is preferred in vertical applications if the flow distance
is more than 5 meters with a confinement gap greater than
80 mm in order to take care of segregation during flow.
SR2 may also be used for tall vertical applications with a
confinement gap of less than 80 mm if the flow distance is
less than 5 meters but if the flow is more than 5 meters a
target SR value of less than 10% is recommended.

SR2 or a target value may be specified if the strength and
quality of the top surface is particularly critical.

5.2.1.5 Specification Examples:

The following table highlights the initial parameters
and classes to be considered for specifying SCC in
different applications. It does not take account of specific
confinement conditions, element geometry, placing method

orcharacteristics of the materials to be used in the concrete mix.

Viscosity Segregation
resistance’
| | passing ability
vE2 Specfy passing
V2 mbility for SF18 2
IVElerz [ Specty SR for
VF1erl SF 3
of 0 tanget value,
V51 Specty SR for
VF 1 < Floors and slabs _/_’> SF1s3
sF1 | SF 2 SF3
Slurnp-flow

Fig(10): Properties of SCC for various types of application[18]

REFERENCES

7 - Mohamed Wahdan B.,Mohamed Y. El. SHIKH, Ahmed M.
TAHWIA, Mohamed Amin S.,* Repair
of Self Compacting Concrete Members " ,Master Thesis,

and Strengthening

Faculty of Engineering, Mansoura University, Mansoura,
Egypt, 2013.

14- EFNARC, ‘“Specification and Guidelines for Self-
Compacting Concrete”, European Federation for Specialist
Construction Chemicals and Concrete System, EFNARC,
May, (www.efnarc.org). (2005)

15 -
Compacting Concrete” 17st International Concrete of Civil

Imam, M., *Workability Requirements of Self-

Engineering Science (ICCES1), Assiut University, Assiut,
Egypt, October, pp.5372003) .547-)

16 - Proceeding of the First International RILEM Symposium
on Self-Compacting Concrete, Stockholm, Sweden, pp.
786. (1999)

17-Yurugi, M., Sakata, N., Lwai, M., and Sakai, G., *Mix
Proportion for Highly Workable Concrete” Proceedings of
the International Conference, Concrete 2000, Edited by R.
Dhir, and M. Jones, University of Dundee, Scotland, UK,
Sept.,pp.5791993).589-)

18 -Bartos J.M., Grauers, M., “Self Compacting Concrete”,
Concrete, Vol.33, No.4 April, pp.91999) .14-)



The classifying system allows for an appropriate
specification of SCC to cover these requirements, which
are characterized as:

* Flowability Slump-flow SF3 classes

* Viscosity, (measure of the speed of flow) Viscosity VS or
VF2 classes

» Passing ability, (flow without blocking) Passing ability
PA2 classes

» Segregation resistance Segregation resistance SR2
classes

5.2.1 Consistence Classification

5.2.1.1 Slump - Flow

Slump-flow value describes the flowability of a fresh mix
in unconfined conditions. It is a sensitive test that will
normally be specified for all SCC, as the primary check that
the fresh concrete consistence meets the specification.
Visual observations during the test and/or measurement
of the T500 time can give additional information on the
segregation resistance and uniformity of each delivery.
The following are typical slump-flow classes for a range
of applications:

SF1 (550 - 650 mm) is appropriate for:

» Unreinforced or slightly reinforced concrete structures
that are cast from the top with free displacement from the
delivery point (e.g. housing slabs)

« Casting by a pump injection system (e.g. tunnel linings)

+ Sections that is small enough to prevent long horizontal
flow (e.g. piles and some deep foundations).

SF2 (660 - 750 mm) is suitable for many normal applications
(e.g. walls, columns).

SF3 (760 - 850 mm) is typically produced with a small
maximum size of aggregates (less than 16 mm) and is
used for vertical applications in very congested structures,
structures with complex shapes, or for filling under
formwork. SF3 will often give better surface finish than SF 2
for normal vertical applications but segregation resistance
is more difficult to control. Target values higher than 850
mm may be specified in some special cases but great care
should be taken regarding segregation and the maximum
size of aggregate should normally be lower than 12 mm.

5.2.1.2 Viscosity
Viscosity can be assessed by the T500 time during the
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slump-flow test or assessed by the V-funnel flow time. The
time value obtained does not measure the viscosity of SCC
but is related to it by describing the rate of flow. Concrete
with a low viscosity will have a very quick initial flow and
then stop. Concrete with a high viscosity may continue to
creep forward over an extended time.

Viscosity (low or high) should be specified only in special
cases such as those given below. It can be useful during
mix development and it may be helpful to measure and
record the T500 time while doing the slump-flow test as a
way of confirming uniformity of the SCC from batch to batch.
VS1/VF1 has good filling ability even with congested
reinforcement. It is capable of self-leveling and generally
has the best surface finish. However, it is more likely to
suffer from bleeding and segregation.

VS2/VF2 has no upper class limit but with increasing
flow time it is more likely to exhibit thixotropic effects,
which may be helpful in limiting the formwork pressure or
improving segregation resistance. Negative effects may
be experienced regarding surface finish (blow holes) and
sensitivity to stoppages or delays between successive lifts.

5.2.1.3 Passing Ability

Passing ability describes the capacity of the fresh mix to
flow through confined spaces and narrow openings such
as areas of congested reinforcement without segregation,
loss of uniformity or causing blocking. In defining the
passing ability, it is necessary to consider the geometry
and density of the reinforcement, the flowability/filling
ability and the maximum aggregate size.

The defining dimension is the smallest gap (confinement
gap) through which SCC has to continuously flow to fill
the formwork. This gap is usually but not always related
to the reinforcement spacing. Unless the reinforcement
is very congested, the space between reinforcement and
formwork cover is not normally taken into account as SCC
can surround the bars and does not need to continuously
flow through these spaces.

Examples of passing ability specifications are given
below:

PA 1 structures with a gap of 80 mm to 100 mm, (e.g.
housing, vertical structures).

PA 2 structures with a gap of 60 mm to 80 mm, (e.g. civil
engineering structures).
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Fig(9): Filling of the Orimet test

5) Specification of SCC [14]

The specification for self-compacting concrete using the
proprietary concrete method shall contain:

a) Basic requirements given in Sub-clause 5.1

b) Additional requirements given in Sub-clause 5.2 where
required

5.1 Basic Requirements:

The specification for self-compacting concrete shall
contain:

a) Requirement to conform to ‘The European Guidelines for
SCC, May 2005, Annex A.

b) Compressive strength class.

¢) Exposure class(s) and/or limiting values of composition,
e.g. maximum w/c ratio, minimum cement content.

d) Maximum nominal upper aggregate size.

e) Chlorideclass.

Table (2) — Slump-Flow classes

Fig.(8): Sieve segregation resistance test

f) slump-flow class or, in special cases, a target value (see
Table 2).

5.2 Additional Requirements:

In addition to the basic requirements, the specification for
self-compacting concrete shall contain any of the following
additional requirements and provisions that are deemed to
be necessary, specifying performance requirements and
test methods as appropriate:

a) T500 value for the slump-flow test (Table 2) or a V-funnel
class (Table 3).

b) L-box class or, in special cases, a target value (Table
4).

¢) Segregation resistance class or, in special cases, a
target value (see Table 5).

d) Requirements for the temperature of the fresh concrete.
e) Other technical requirements.

Class Shump-fiow in mm
5F1 550 io 650
5F2 660 1o 750
SF3 TE0 o 850
Table (3) —Viscosity classes
Class TE00, 5 V-funnel time in 5
VE1] VF $2 =8
VSR VF2 »>2 9 to 25
Table (4) — Passing ability classes (L-box)
Class Passing ability
FA1 = 0,80 with 2 rebars
PAZ & 0,80 with 3 rébdars
Table {3) — -Segregation resistance classes (sieve segregation)
Class Segregation resistancs in %
SR =20
SR2 <15




2- V-funnel test[14]

The V-funnel test is used to assess the viscosity and
filling ability of self-compacting concrete.

AV shaped funnel is filled with fresh concrete and the time
taken for the concrete to flow out of the funnel is measured
and recorded as the V-funnel flow time (t_V) - The V-funnel
flow time is the period a definedvolume of SCC (12 liters)
needs to pass a narrow opening and gives an indication
of the filling ability of SCC provided that blocking and/or
segregation do not take place; the flow time of the V-funnel
testis to some degree related to the plastic viscosity-Fig(6).
The maximum aggregate diameter is 20 mm.

3- L- box test [14]

The L-box test is used to assess the passing ability of
self-compacting concrete to flow through tight openings
including spaces between reinforcing bars and other
obstructions without segregation or blocking. There are
two variations; the two bar test and the three bar test. The
three bar test simulates more congested reinforcement.
L-box, having the general arrangement as shown in Fig.(7)

This method uses a test apparatus comprising of a vertical
section and horizontal trough into which the concrete
is allowed to flow on the release of a trap door from the
vertical section passing through reinforcing bars placed
at the intersection of the two areas of the apparatus,the
time that is takes the concrete to flow a distance 200mm
(T-20) and 400 mm (T-40) into the horizontal section is
measured, as isthe height of the concrete at both ends of
the apparatus (H1&H2), the passing ability PA is calculated
from the following equation:

PA = H2/H1 (3.1)

Sieve segregation resistance test[14]

The sieve segregation resistance test is used to assess
the resistance of self-compacting concrete to segregation.
The test aims at investigating the resistance of SCC to
segregation by measuring the portion of the fresh SCC
sample passing through a 5 mm sieve. If the SCC has poor
resistance to segregation, the paste or mortar can easily
pass the sieve. Therefore the sieved portion indicates
whether the SCC is stable or not.

After sampling, the fresh concrete is allowed to stand for
15 min and any separation of bleed water is noted. The top

Fig.(7): General assembly of L-box

part of the sample is then poured into a sieve with 5 mm

square apertures. After 2 min the weight of material which
has passed through the sieve is recorded. Thesegregation
ratio is then calculated as the proportion of the sample
passing through the sieve.

The sieved portion SR (the mass percentage of the sample
passing through the sieve) is calculated using equation
(3.2) and expressed in % to the nearest 1% [171.

SR =((W_PS-W_P )/W_C x100 /(3.2)

Where : W_PS : Weight the pan with the sieved materials.
W_P: Weight the pan alone.

W_C : Record the weight of the sample poured onto the
sieve.

5- Orimet (Alternative method to T50 for filling
ability) [17]

The Orimet flow time is the period a defined volume of SCC
needs to pass a narrow opening (a tube narrowed by an
orifice). The flow time of the Orimet test is to some degree
related to the plastic viscosity. The Orimet flow time t_o is
the period from releasing the gate until first light enters the
opening, expressed to the nearest 0.1 second.

Number: (99) - August 2016
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4) Testing Requirements
Fresh SCC must possess at required levels of the three key
properties:
Filling ability Passing ability
Resistance to segregation
Other additional properties, such as washout resistance,
finishability, may be significant and specified for individual
projects applications.
The Japanese and resent European practical experience and
that from the current 4*thFP Brite-Euram SCC project [16]
have already shown that commercially viable SCC of different
types can be produced and all the important benefits expected
can be realized. However, the European SCC project has also
confirmed that the most common methods currently in use for
measurement of the key properties of the fresh SCCs are not
appropriate.
4.1 Existing Tests for Fresh SCC Mixes
Fresh SCC must possess at required levels of the following
key properties:
Filling ability: this is the ability of the SCC to flow into all
spaces within the formwork under its own weight.
Passing ability: this is the ability of the SCC to flow through
tight openings such as spaces between steel reinforcing
bars, under its own weight.
Resistance to segregation: the SCC must meet the required
levels of properties A&B whilst its composition remains
uniform throughout the process of transport and placing.
The specification, performance and conformity requirements for
structural concrete are given in EN 2061-. However, in the case
of SCC some properties in the fresh state exceed the limits and
classes provided in this standard. None of the test methods in the
current EN 12350 series ‘Testing fresh concrete’ are suitable for
assessment of the key properties of fresh SCC. Appropriate test
methods for SCC are given in Annex B of these Guidelines and it
is envisaged that the EN 12350 series will be extended to cover
these test methods.
The filling ability and stability of self-compacting concrete
in the fresh state can be defined by four key characteristics.
Each characteristic can be addressed by one or more test
methods [141:

Table (1): Test properties and methods for evaluating SCC [14]
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Below is a brief summary of the more common tests
currently used for assessment of fresh Scc :

1- Slump-flow and T500 time for self-compacting

concrete[14]

The slump-flow and T500 time is a test to assess the
flowability and the flow rate of self-compacting concrete
in the absence of obstructions Fig. (5). The result is
an indication of the filling ability of self-compacting
concrete. The T500 time is also a measure of the speed
of flow and hence the viscosity of the self-compacting
concrete.

The fresh concrete is poured into a cone without any
agitation or rodding. When the cone is withdrawn
upwards the time from commencing upward movement
of the cone to when the concrete has flowed to a
diameter of 500 mm is measured; this is the T500 time.
The largest diameter of the flow spread of the concrete
dm and the diameter of the spread at right angles to it
are then measured dr and the mean is the slump-flow.
Check the concrete spread for segregation. The cement
paste/mortar may segregate from the coarse aggregate
to give a ring of paste/mortar extending several
millimeters beyond the coarse aggregate. Segregated
coarse aggregate may also be observed in the central
area. Report that segregation has occurred and that the

test was therefore unsatisfactory.

Fig.(5):Base plate reference& slump flow test




segregate, which can result in increase in aggregate
density leading to coagulation and arching of the
aggregate, and hence, blockage of the flow. As shown in
Fig. (3), enhancement of stability involves the reduction
in coarse aggregate content and the lowering of the
maximum size aggregate. It is also important to increase
cohesion of the mix to enhance bond between the
mortar and coarse aggregate, hence providing enough
cohesion to insure uniform flow of both phases [7].

3.1.3 High Filling Capacity

The third requirement essential to produce SCC is the
high filling capacity of concrete or, in other words,
minimizing the risk of blockage of concrete resulting
from the flow in narrow spaces. The risk of blockage is
reduced by providing adequate viscosity, thus insuring
good suspension of solid particles during flow. This can
then reduce inter particle friction and limit deformability
and the ability to properly fill the formwork. To prevent
blockage of concrete flow among closely spaced
obstacles, concrete should have adequate cohesiveness
by reducing the w/f and/or incorporating an adequate
dosage of a VEA. As the clear spacing between the
obstacles in the congested section decreases, the
coarse aggregate volume and maximum size aggregate
should be reduced to limit interparticale collision in the
vicinity of reinforcement and hence risk of blockage.

3.1.4 Deformability-Stability Interaction

From the interrelation between workability properties
presented in Fig. (4), three zones as |, I, and Ill may
be distinguished. In first zone, concrete exhibits high
viscosity (i.e., high stability) with low deformability. This
can be happen when the concrete is proportioned with
a low content of mixing water and a given dosage of
superplasticizer. Concrete in this zone normally seems
sticky, stiff and exhibits a very low slump flow with a high
low time under its own weight from the V-funnel outlet.
However, the use of external vibrators is necessary for
compacting such concrete. Thus, concrete in zone |
cannot be defined as SCC, but it may be considered a
high strength concrete.

With the the
viscosity and segregation resistance decrease while

increase of mixing-water content,

SC-

the deformability increases. This results in an apparent
reductioninflow time fromthe V-funnel outlet (Zonell). The
optimum point from a particular SCC-mix exists where a
balance between the deformability and stability can lead
to the lowest flow time. At this point, high quality SCC may
be achieved. However, further increase in deformability
(Zone lll) does not necessarily mean an extra reduction
in the flow time.This is because highly flowable concrete
may not have enough cohesion between mortar and
coarse aggregates to insure uniform deformation through
the tapered outlet of V-funnel. Thus, a local coagulation
of coarse aggregates may cause blockage and the flow
time increases. Concrete in zone Ill has a low, stability
and aggregates suffer high segregation. This can lead to
poor concrete with weak interface between the aggregate
and cement past. There will be a tendency to develop
local microcracking that can increase permeability and
reduce mechanical properties [7].

Stabliry

Decformabality

Waorkabiity Proparties

] u LU

Slump Flow

Fig. (4)Offhanded interrelation between workability properties of SCC [71

4) Testing Requirements
Fresh SCC must possess at required levels of the three
key properties:

Filling ability

Passing ability

Resistance to segregation
Other additional properties, such as washout resistance,
finishability, may be significant and specified for
individual projects applications.
The Japanese and resent European practical experience
and that from the current 4°thFP Brite-Euram SCC
project [16]1 have already shown that commercially
viable SCC of different types can be produced and
all the important benefits expected can be realized.
However, the European SCC project has also confirmed
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Fig.(3) Basic workability requirements of SCC[15]

| Workability Requirements olf Self-Compacting Concrete |

High Deformability

| Segregation Resistance

High Filling Capacity

1- Increase Mix Fluidity :
- Use HRWR

1- Reduce Separation Of Solids:
- Reduce agg. size
- Lirmit agg. content

- Use optimum w/cm - Increase cohesion and viscosity - Use of VEM
2- Reduce Inter particles friction: 2- Minimize bleeding: - Low wfcm
- Low coarse agg. volume - Low w/fem 2-Minimize Blockage :
- Use continuously graded - Increase of VEA content - Low content of coarse agg.
powder - Use of powder wit highsurface - Low size of agg.
area

1-Enhance Viscosity to
reduce Segregation:

consolidate and meet blockage of the flow. The cast
concrete should self-consolidate and meet strength and
durability criteria. Basic workability requirements for
successful casting of SCC are summarized in Fig. (3).

A brief explanation of these requirements is given in the
following.

3.1.1 High Deformability

Deformability of concrete is defined as the ability of
the concrete to undergo a change in its shape under its
own weight, even in the vicinity of obstacles that can
interfere with its flow. In order to secure an SCC that
can flow readily around various obstacles and achieve
good filling capacity, it is important to insure both high
flowability and high resistance to segregation (moderate
viscosity). The deformability of concrete increases
with the incorporation of superplasticizer. Although
water and superplasticizer improves the flowability of
concrete, but water reduces the viscosity of concrete,
while superplasticizer results in a limited drop in
viscosity. Therefore, an increase in w/c can provide high
deformability, but it can also reduce the cohesiveness
of the paste and lead to segregation of fine and coarse
aggregate particles, causing blockage of the flow.
Hence, a balance is needed to increase the w/c to
enhance deformability without a substantial reduction in
cohesiveness.

Another important parameter that affects deformability
is the interparticle friction between the various solids
(coarse aggregate, sand, and powder materials). Such
solid-to-solid friction increases the internal resistance

to flow, thus limiting the deformability and speed of flow
of the fresh concrete. The extent of inter particle friction
increases when the concrete spreads through restricted
spacing because of the greater collision between the
various solids. The increases viscosity, thus requiring
greater shear stresses to maintain a given capacity and
speed of deformation. The use of HRWR can disperse
cement grains and reduce interparticale friction and
enable the reduction in water content while maintaining
the required levels of flowability and viscosity [71.

3.1.2 Segregation Resistance
The second workability requirement necessary to
provide SCC is the segregation resistance. It is important
to note that a highly flowable concrete that exhibits
adequate stability once cast in place may undergo
some segregation during the pumping or spread into
place. This is because the apparent viscosity at such
shear rates can be significantly lower than that at rest
because of the pseudo-plastic nature of the concrete.
Such shear rates can be high locally around various
obstacles. Therefore, when the concrete flows through
restricted areas, such as between closely spacer
reinforcement, it is important to insure that it has
sufficient viscosity to maintain uniform suspension of
solid particles. Concrete with low cohesiveness can
segregate since it cannot maintain proper suspension
of aggregate to insure uniform deformation around
obstacles. As concrete deforms around a restricted
section, a portion of the coarse aggregate can begin to
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SELF COMPACTING CONCRETE

Part (2): Fresh Properties, Tests and Specification of SCC

Mohamed Wahdan M. H. BARAKAT

Civil

3) Fresh Properties of Self-

Compacting Concrete

The required workability for
casting concrete depends on
several factors, such as the type
of construction, the selected
placement and consolidation
methods, the shape of the
formwork, and structural design
details that affect the degree of
congested of the reinforcement.
With the

congested

increasing use of
reinforced concrete
members to enhance structural
performance, such as in mat
foundation and moment-resisting
frames, there is a growing need
to use highly flowable concrete to
insure proper filling of formwork.
Providing adequate consolidation

of such congested elements can

be difficult, given the restricted
access for the poker vibrators
and high compaction energy
required to insure proper filling of
the section. Because of the highly
fluid nature of such concrete,
excessive vibration can lead
to segregation, bleeding,
and blockage of the concrete
deformation when flowing
across narrow spaces between
reinforcement. Skilled labor and
strict quality control are required
to insure sufficient compaction
and adequate homogeneity
Such

essential

of the cast concrete.
characteristics are
to insure proper bond to the
reinforcing steel and adequate
mechanical performance and

durability.

Self Compacting concrete is a highly
flowable concrete that can spread
into place under its own weight
and achieve good consolidation
in the absence of vibration without
exhibiting defects due to segregation
and bleeding. SCC is a product of
technological advancements in
the area of underwater concrete
where the mix is proportioned to
insure high fluidity as well as high
resistance to water dilution and
segregation. The use of SCC has
gained wide acceptance in Japan
since the late 1980s for casting
congested members, as well as the
placement of concrete in restricted
areas where consolidation may
not be practical. For examplefrom
[7], the repair of the bottom sides
of beams,girders,and slabs often
necessitates filling narrow and
difficult to access areas. Other
areas where SCC can be employed
to facilitate concrete placement and
assure durability can involve the
filling of complex formwork and the
casting of tunnel lining sections with
restricted access to consolidation.

3.1 Workability Requirements

of SCC

The successful use of SCC to fill
congested structural sections and
restricted elements requires that
the concrete can flow readily under
its own weight around various

obstructions  without exhibiting
segregation and blockage of the

flow. The cast concrete should self-
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