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Abstract

The topic of the research paper revolved around modern
information technology and its impact on the administrative
decision-making process of private Libyan banks through the
research problem, which is the identification of information
technology in its dimensions (computers and software - system
software - the contribution of employees) and its level of influence
on the decision-making process in Libyan private banks.

One of the most important objectives of this paper was to identify
the relationship between modern information technology and the
decision-making process in private Libyan banks, in addition to
identifying the obstacles that prevent the use of information
technology in the administrative decision-making process. The field
aspect of the research was applied to private Libyan banks in the
city. Tripoli, and we turned to it to the quantitative methodology
that depends on the questionnaire to collect information. The study
population may be workers in the private Libyan banks. A sample
consisting of (280) workers was selected based on the schedule and
(280) questionnaires were distributed and were retrieved (250)
questionnaires, all valid for statistical analysis purposes, i.e.
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89.28%. This study has reached a set of results, the most important
of which are- :The existence of a strong direct relationship between
the independent variable represented in information technology in
all its dimensions and the dependent variable represented in the
decision-making process, as the Pearson coefficient reached 0.7 - .
The existence of a strong direct relationship between the
independent variable represented in the calculators and the
dependent variable represented in the decision-making process,
where the Pearson coefficient reached 0.73.

This study recommended a set of recommendations, the most
important of which are :Working to raise the efficiency of
information technology users in private Libyan banks and develop
their skills through training in the use of modern technologies and
software .Introducing modern developments in communication and
information hardware and software in private Libyan banks.

tdaddall
ALAAY ALY saldll (8 LY cdaanall Ty Tayse culaglaall el
iy Aabial) Clbigiase (e (g5 G (8 (Y Lealing S eyl
A lally Al ciladarally cag Bl 5l Las tctlagheall adas i das
ES 35 Laje s g 5SIY) A asSally cdalsallS cilabaially 4 bandl
e e bl ) Ayl Joall aties 8 Ls SN @lialal) aladiud
Aadiall dpeliall Joal) 8 Lgaladind ey (e Clgin e 3o (gl 0l
eyl Ty ¢ 5508 ey 213)) Ll ol ol el Jualil) Jan o 5
Alall Jo oy Laty eJlanall 138 8 Lelicall Jgall Lgy caaris 3l 3,00
Gl (a5 (2004 ¢l jpan) daalsia hads Wjun o ddsdlae AN




JhamtedF 2020 e T e\ BT NS

e Ao 31 AL e Ll L ¢ hyad) g Uil 3 cyall Sas) daal
lag ccahball slas) dlee & Ll Bpeall (g il Caalagh ang tdjladl)
Al pal) Jolin g A yeall AaSall 5131 PLs e V) Sl ¥ Cilagil

Ol Ak sl eBle Gy

syl A

S Aaal 4l Al cilabiial) Cabide 8 A1 @bl Sasl ddee )
iy yag cdeyun (ra Claslaall LinglsiSiay 535 Ll tleesls ahal) Calaal) 3uias
3 Ayl aY) @bl ALas) 8 Laslae) el clasteall ysn o8 Ay ddlids
Lensl i€ alasiad A Jglim Coga Aadyall oda ol ade 3lug . JlaeY) cilalaie

A el e LlaY) S Ga cdlay) bl a3l e cilagladl)

flaiadial Llll Cijliadll 8 Ciloglaadl Liagleis aladia) (gae La—1

¢ Al Colead) L closleal LaslsiS alaiel Jidy Aagyal) slel) g Le=2

Gl Masl e lagly ccilagleall Linslsi€s Hlainds dadipll ol yiaiall o =3
eay)2y)

Syl Ay culagleall Lngl g€ o bl ) d8de elln Ja—4

sdaydl) Asanf

B L)) Aagalls (3lets Tosumge Jolims LgisS (3 (S dubyall oda doaal )
s alaa¥) aa gl Aglas dul)all sda 335 (Al dga ey eyl Mlaal, dfial)
Olerioadd) o Slasteall Jaliiy Jumss Jageds (b Cilagleal) Linglgial Jeldl) ol

TR dandl) Basa st Ml chal) 33 ey Ly cclasledll el




Hk 2020 Lemsd T A N AL

sdfyl) Cilaal

Al Coladl 8 lasteall Laglsi€s alasial (sae e el ~1
) bl s dlels e cilaglad) Lasle<s il sae e Cahatll =2
Aol 8 Slagled) Linglsi€s alasiad (g0 Joad A cligedl e Cihatll =3
Aylay) bl Al
Lin sl 35 alaai) 5ol ot b algad)) Ll o S cilaagill (ans aais —4
) Sl MAT) dlee (3a3 A ilaslal
syl Z\.s..gc‘g Zeaias
il Giyaan) iacadiall Cijloadl cplalall b Al aaine Jan
5 Lalgdie A a8y ¢allyla e (LAY s ¢ el Capadll
Lensen cdiliiad (250) @i iy cdiliad (280) cae a3 cJale (280) o

(%89.28) Ay (5 ¢ Slany) diatll a2y dalla

(1) :pds Jgand)

FETTFI Ll Copeaall o
%33.93 95 et G pme
%36.43 102 =N G padl)
%29.64 83 BESM T PR

280 g saxal

Ahl) il

Lin gl alad oy Ailiaa] As @ld ddals ) A8e aag 1Al AL jdl)

DA 3183l Adac g o Cplalall daslsa callail) cilinays cctbualall) silasbeal




82 o 2020 s e A N AL
T >
) il e s

135 ey dilaan) ANV @b Abla )l A8 aag i J) duejill Bl -
DA 34 dulee s clanlal) pladd

A3 oy Alaaa) AN @b Al ) Al aag Al Le @l Bcagll -
A Ma3) dlee s caail) ey

22 oo cdiliaa) AN cld dhala) 48e dag AN A @l B ajll -

LAl A Alee g ¢¢plalall daalio
:A8Ld) bl al

A fall A el el )5 bl Alasinl s ol sing (2007 ¢ ouds) A s —1
CRTAR BEN 5 W5 RCH I V- S PV JUPRCR 5 I EC R cY A R
1Y Bl A salel) el il g b1 alasiad s e Capaall ) Al 3 oa
13) Lo 28 3005 e Y1 JLalV) S 55 (grane B e el 11 A3 8 43 yudl
o (535 el 5 el ) o3 aladiad b dilan) AN o3 Lag b s (LS
(il sl 5 Sall g ¢ bl gl 65l puinll) £ a5 el 2 sasal) il il
ol ) alasiad dal 5 A ccloadlly il e Gyl ) dil)
) Al clagis A Y Jlat¥) @l Hd A jaall 513 Eaall daalal)
ISl Al Akl S o yral) 5 )3Y Apaad) Gualell zal yall 5 ol Alasn
3y Lalail 22055 a1 L) S (5 e JB (e cidle Aa
el oL ) ks Lo ¢dlac sie da 53 e ganall () 5las Aadail g ¢ Jaal

el ol 8 Alaa) AN b (3558 Al 5 Aabiie a0 e %




Jiapid 2020 e T e\ BT NS

el sl 3 € Al o alall Ja gall (5 a3 ¢35 yaal) 51y Eoall dsakell (L1
SSEUPRRNIIPERY PRC W PR A P

Aol e lagheall Lin gl iS5 alatiad T2 ia o8 adll) A o -
"Alae dud )3 1403 ral) Ay jall ASaall 8 ) sl G Ay plaY) <l ) all
A 2ol e e shadl) L sl 93853 alaiod 1 e G el Zud i cidagid
Y Al il s a1y A el ) ASLadl) b il ) gl b A s
A gaall A pal) ASLaal) b ) gl b il shaal) L g1 5585 sl (3 il Lge
8L o) ecDlalaall Sla) s yaii€ ¢la lad) o all Calaa¥) Bias 6 dealiad) )
A pal) ASLaal) b il ) gl b ol shaal) L 15585 sl (o Gllh S5 clanae
Nl Aatiall 3 ) gall JiY) alasin¥) Gabad ) A saced)

e Ll Aaal) clashaall Linglyi€t 1 0lyins (2006 ¢ manall) i3
can " el w0 Aae Sl Ay tdleeY) cilaliie 8 A oY) il i A
L) @) sl e cilasheall Ll alasind A ¢ S Alslae ) dudal
A Cie’jy i) Cilaal bt Ailial pie et 25 cle i) sl b
g )laal) rAnlay) clelbdl b doaas all S8 e (10) Leans
Al Cualdy ooyl g Unill g claasll g Uni g oY laall g Uy cdeliall
i lil) IS EN 8 Slogbeall Linglgi€i aladial b el o) gl of )
a9 Ak o Lansloi€ill s 53 e S | )08 _ gy U (uSa

LISl ol b il ) )

p B cilal) -
:cilagbaall Lin gl i€ o gga




Jiapid 2020 e T e\ BT NS

laysat Tyl @1y ecilagleal) Lingl i€y cilalaiall alaial 3,881 &55Y) 8 3la))

lan) (o LaglgiSall 038 Ciagad i cdlibidall dulaY) Culgal) B ully 5L
(Sise Cndy oY) Aled) (ol (aean 8 B Al 50 Sy
Al 5)03l) 5315 8 agel Laa $535a0) Cpaty gz WY) B dejud) Balig landl)
eV clellach elaf 8 abigilly sailly oLl 8 Ladlaal Guiaty cclalaiall s3g]
2006 «aladd) allae) Aialio Clgaly (g (e Ll il 238 0jisi L e
Ofinlall (e 2ael) 8 (e adslis 25 clasleall LinsloiSs aggie o) LS (3100
casgtall 1agl Ll HUY) apaas o8 1A ediid giay realiaia¥ly opySaally
(Opanmall G el V) el ) Caalill 138 B e ) L) dasilal Wy ol

(26@ 2007 ¢ purar yi '\;) OSA Baten CDA) 2ap Y

el Ao cilasleall LingleiSs (4700 <1998 (g lual) laayliae) e i

dallad) culluls Whal aal migr Cus cpandl Lgians ddadidl) oY) (e Ao gansd’
Lo ) ki LAY gall digrs cagalall 2lasinly Ciloglaall daypull
gl Da e Sl 8lSlaey CIB ghall wigss (D Ja o Aaliylly
Calide dallae ale” 1Ll (340a 2002 ¢ Ahabudl alaial) Liles " Cigulal)
ALYl Caplaall Jlay) 3 5o Lsall Lgalasialy Bina Bilag e claglaall gl

«lanaplly ccuulsall gloil aen’ 1Leil (3502 2004 (&l Leile Loy
Clgaly JICaly agemi I8 o Lig ) Leling clgilelilag lge b jialy «lgbaety

toble ABludl Caplail) (ya gy A @l LYy Cpeddieall (o jseas




haghi 2020 s ESRTANCSINRNE
Glanayy il ahadinl o gyone Sy S5 Cilagheall Lagleis of .1
LY sl
Mg gyiaa gl ccidi€agl can g Lo JS Gamh Cilagled) Laasleis of .2
- .L@.EQJEJ 6L@3—uﬂ)@é} SL@.A.:\LABJ 6\.@}‘)5‘5 “LlLA}LLAM d.:daﬁ —daha JJL«AA]\

(i) G\Sally iglly Adnpally il glaal)

g bl ¥ Usa (e doaall pgla 8 Clasbeal) Linglgis cilaias Jhas .3
cg&:L\LMY\ ;\SJJ\J cEJ__.\..\il\ (gL.\J\ M H\J cSJ_M\ t;}l_);.&\).\j\ J}@LS
‘t_fjjﬁg‘” J_"D.\j\j ‘L"‘M\J “;\_sbl’:)f\j ‘Q—l)l’:}“j PG I | P -

Sl CYLAY) Lagl g
Agfyally cdesaally e sihaall) Cilasteall glsil Calite an Jalam Lyl .4
(L 5y

tcilaglaall LinglgiSs Avanl
G335 Ladgag adeg cdalaiall Ll (gynll Cocarll cilaglaall Langlyi€s 354

tsb et (2010 (pan) Lenaal iS5 cdasaall @Al AAT) Caacal

ialaial) Jalia U 3 3y @i Glaal e Clagleall LaglySs Jens .1

el




gl 2020 s S BN AL

psghe Gl o) s (Al il ae CaSally Alaiud dadasally abas L2
Lias Ll 5 Blalll Lgde dad cilabaid) 3 Slosled) LaslgiSs culludy
laglaal) yeme AIge e Cililly Ajall LY

cOdlalall (oSl Cailad) o) e dead Al ¢ chlgal) daan 8 e lis L3

Oy lgaladl G el 5538 830 e cladaiall Cilasbeal) Linglyi€s ke .4
Ly cdliall cVLa) Gl s spgle LA e clgan pe cilalaid)
Agans ae sl

ol Glaglas 5aclE e 0jdg Lo sl Gigan By craale .5

Craliall caBglly A8all cilaglaal) yues PUA e cchhal) a3 ddee (piad .6
clastadl Jaly (305 5ol b el sl s g ¢l dand

a8 e o Les tdomdiliind Clagles 8226 by e daliid) aels .7
Dbl el aady sl 5aall dadiial) ) Ly clasbeall pa Jalailly
abaiall Lo sy

cilaginall Laglgi€s Lailad
O Loy o 5aad Lgles (pailadll e degane Dlasleall Lunglyi€l

(2006 ¢s3lgl) : b Lo ailadll sl aals (gAY il sl

g S 8yslata Ldhjaa Bacliall (SLY) Jead Ll i€l s clileadll i .1

Glagleal) oo SUila Leas e Al coppaall Bl ma 1ol panls .2
sy Asgan Ll Jeasll (K Al (534

IS ae il 8 iy Cisas Alaindl Gslhladl) cdgll of ol sl pads .3

10



S 2020 e T A N AL

plaily Gl ety Jelin Cagan Aaii AN aa il 2led) sl 4
(a8 Sy Siias 05 o Liaglyi€all padiodd < adlelall .5
losi 3l many Lo st ¢ lsa) Jals Opaabiiny Jlai¥) Al 8 ()5S Liallé

Aha) e delal o

(P asall iy g 8 AL Jli ) A0S ag il SUN L6
RCEA [PV P AL\ IR R TR LR SRt

(LYl ilashaall Lyl i€ LM s e A als g 130300 S 7
o Lo &Y 0Sa D (lsa¥) IS 8 Lelee Apjhaials pia e caijuyls
ALl allad) (ggine o i guy) Jasd

8 A Ao guall Aleatl 8yga) c dany) A it i diagll A6 8
DY) 4 D A Al ol Al e il Sk

ADES 8 Lglens (e s o axdieedll (Ko adf (o 1Ay iadl) dALE .9
il W) Colal) s i 68,8 Jlail Sl Gk 0o «OlSe (8 ]
Al Q) Cinlgl o(Jsenall)

s lalie €l T Qo) cplogill Aus oda 4 a1 L)y gsall .10

oAl el agiall LI 138 (he gl i Cum callall (g B39
sclagleall Lin gl gics il
(2010 ) :lganl clasleall Lnglgi€al Caillsg 53 <l

LaaY Leae Jualaill eclilad) unn € A e (5<a9 ccnlilad) e Jguamnll .1
Ly ) cdadaiall

11



JhamtedF 2020 e T e\ BT NS

o Lehalin) dam Lablaty cilaglaally bl QIS Jusas oy cdalladll .2
tlgie clilee 33 o dalleall Jaidig ccagulal)
538 3 Slaglaal Lebigats (e il cald 651 ¢ 350)) Ul dalles -
Legng Sraain ST Adiae QKT ) clasbeall disad o5 tlogleal) dalles —
LAaala g damly duilgs ilaslas (6 3) €A,
Cbdilly ¢ Ll e il By dtha xiy ipagaall dalle -
Jlal b Bae bl (agaill Aalles adai Jandy D wlyally dylay)
A3 Bygeas lgdaye g (JSEY )y aguailly i)
Aallaall 22 uagd 3 ¢4gal) ilasteal) Aalles iy ilsal) dalles =
tgmlal) ol ) 8yale Gaaill 3L ans Tk ciang 3 L s 3k
Badaa Cilelya] Laiily dguagil
S JICET () gally agually ddpall ilasteall Jugas (4 18)pall dallan =

LAY Cunlgally S G lebisat sl ccapulall e L))

DU (e ccilaglaall AT Lals ilaslaall Lnslei€s 23308 tclasleall algis 314 .3
lsas et (K il glaa) audatiy il dalles iy cilogleall Gl cAalledl
Claglaal) 2 sale] Llals .yl 5l ¢ jpm sl cpagaisl ald)l J<i Ao
s IS Lads (gan 5 A ¢ al IS
Cualgal) Jadlas claslaally Glilull (338 PR e rlaglaally Gllull (345 .4
bl ¢ - @aY @iy b aladin cclasleall L€l (64Y) 554230
Gl ALl al#V) tie Al sl 8 aia g A3 5a) cilagledlls

dasaly agulall ashig gl dalall die LgielB Cgulall aalaiin ¥ Al (d5234])

12



Jiapid 2020 e T e\ BT NS

e ¢ La) jraad) e il B 3abidaa ) Glagladly el
2180 s a0 clebpas IS gl <8 0385 Y dgguall Claslaal)
gre Jalail) Qgualall audaion g «J8l b—m

ol aliiine dallea dal o t@logleally ililall #latialy puag a5l i) .5
Ciih Al Ll cpglie Jada Gigalall axdie o ¢ AT ardie ) Lol
Aalleally ¢ lajiadld Bals Llaayg gile Gilagleall

Ll slaie) Pl e s g AT ) adse (e lasteall Jla)) 529 :Jal1 .6
(e A seal) Yy cpeliall HLaVS) dabia
e alasinl Aaiydl Gllledll e pal Lagle€all e of clld ag
HARD ) 5ea¥) alasial e 50l Lyl goall ol cculualally cc¥ Y,
(YY) e JelSie ailaii o Laily .(SOFT WARE) syl i «(WARR
(Lgilas s A R (e Lty cctlelaYly ¢ IS8y calalall (gsilly 5345
el Ui (g5 gt cdalal) Cjlaall letiad Jia) JaeY) Gaalail) J<aal
Al aghi e 50l Lysdl (g lly «ilonandly Bgal) o cleLil
clalaid) Calaal gaeal ¢ L) culyhall A e cilagakl)

rlagleall Liaglgi€s LSl elyg adlgal

(2005 caulal) :aul
iy T tmadally olally cnydall 3lgall danlis) Loy duaing sAualidy) 8oy .1
521 — ) JUe Laly) 52U —aileaall JUad dpaliy) 50L5) Ll (s

\_13‘95‘5.\53 ! \ A.d} s(é\_u_\.\H\ J)}.A\ 4_\;1_\.1\ DJL\) c_\\_AjL.A\ e_):ué\_t;l_u\

13



haghi 2020 s T ged Ao N AL

el Jls PLA e cclanally 2 Luy) LS Ll e 2380 5,08 Cilasbedl)
O AN (Pt 8 286 ey cdglas gl dgally aclall 5ol g
ey (o) cllan gy danys A cduagl dals o Claglaall Linglgis
i caclis 2 QAT Cuils e L ALalSie daglita b aysilly o LYy araatl
Lal Lz Lyl saga Javcag cddleall elaf e 5la¥) 4408, 5005 e cilasledll
Jlasll jac oo adlall LS 288 caulanl) alUas dali] saluyy (gl (631 uilal)
£50 GIACy claasdes 52l cAaadetl) Balall & Jilgl) oA Bl dgalgal i)
Cilasteall Linglyi€il 50 o 09 S0 aliging cdasllaal) Lualdll clgall i)l
el ddee b auls 0

Laslei€s of _ g laaYly el llia of cagd ola ¥ Lo laddl) gpwad .2
Al B lead sty (loadl) a3 Lawls o0 el 8 Cilagladl
(lad) clead 1Lag (e asae cllae 8 Gllg (8 e BilsTe (S
ol A aley 5oy g4 1y (5 S5 aty L daally (Y Laily codlalgally
eldsll (8 il Jilasll joal 58 Lo ol clgaaie due gty cilarall
o dgag Gaselg®le cliling slall ¢ Wy g oleal Aa i€ agliall callladlly
cileral) saga Graad 8 Tlg Laga 133 Dlagleall LingliSal ()18 cctualil
K Uiy ¢ g AT Jametl pLa3 1 llS Jliag ¢ ol aaleill 8 dpaerl)
228 (e iy Cuas L Lajd g (Bidadll Cleldlly clpnsall ydeng (Ao ySTY)
At csilagally ¢yl A eliacly cAball cilessl

Lty Lgnile ) Aaadlially dapd) y3lnll Ao s agdadl) Ao Blavudl .3
asall Clading cilay Gy clgilows anl (e Tanly adeill maal ¢Y) Ciladingl

Liagl i€ ) cildandl) J€ iy L asgaill 1ia QLA ¢dliny o aalal (pe Gaad

14



Jiapid 2020 e T e\ BT NS

c32al) aetl) all sy A duyidl 8)edd Z e aaely Juadl & Cilaglaal
c@lanll aagll Ay adall 13a (Aanll slall jallas paen (gyiay by A
Bade jsem b adll e ey oLl il cille phag (Blall sl
O 2l dlee Bl clagledll Linglgi€s cpdy adly (bl anen e
by Lyt s «lilally alaill Judat Sl gy esSlaall 23l 1lgie casail) 50U
o Aagal) Jilasd) e SESH a8 YR e Liss Sale cilasbeall Linglgi€s
cOnng 8y JS 3 dpaletll Al 3 yals gl g cabailly aladl dulec
casl e laa¥l Culall 3 b ygian L) lilias
sletiad 8 el dlage oo ilagledl) Linglgi€s ol slalia gl Le Ay .4
3 ¢l 0l Bae A Gasall Alglan iy coplls Al Aglaeg ¢ oalall
o Bralall Ciladinall 4l L)l Jalgall aal Claslaall Ll i€ can sl
5real aias 1Bl s (e cional) A s of oS Al sl s
S ALY 3axdl) jalel) an igas g $E cllasally ladl 8
32 Loy ¢ palall gl ay SN Gagany SN ansies A ccl3adlly 502V
alplal) Ay Jad Cul GLEYL Jla cbaglaal) Linglsis gl G Y1 e
a8 Lol P A halaa¥) clpdadl) Masly Jolall aing Laily Al
(2009 (dia)n) g Uil a8 ileall S8 el Cliady (e
:daal) Joal) 8 cilagheall LaglpiSs aladin) dalsi Al CHSEal)
O 23 d9ag o Jlaall 2 8 el Al cGlad¥y clahyall e LIS i
b Slastead) Ll €l JAaY) 21a31¥) ) Jsemsl) SB35 1) e DSl 2l
(2009 dzala) 1l (e el Jsal)

15



Jiapid 2020 e T e\ BT NS

IS Lal ol J Jlae (8 dsaly Aty by Sl dgag pae —1
by (ol iuy) sda dawal Galling (pals <o cilaglad) LaglyiSiy cale
b o Luaally Lingl i€l aladind Gends aolsB Sing g LgisS (A el
o sl i€l o3gl JiaY) alasia¥) clilaie (el (o DU daclea) danll 1 sl
Gl 1My eclaglaall A5al) Linglgi€all oz Ll Ciglad aldiel axe =2
Bg e (o Claglaal) Linslyi€il anladnll dueal (allis Cim cibiginnall pues e
A235Y) Cilaiine cpalis dinliall A5l alals dhgi (Cfundll juiaatlly alacy)
lia gl gl o3 (S
55 4 Abaally (Jlaall 138 8 dacadnal) i) a)sSIL ddladl eDICa) -3
3She @lill Hgal ) ALSYL clguyats Walae] (ggie (aliasly ¢ jolsSll oda
Ssally psa¥) cilubue 058 Y BLAYL (Jlaall 120 5 Jaalilly oyl aalass
s Ayl clalia) pe Ll e

Y lae (o3 Galalall il g doy)aY ) L) Gy Le ALalill 5oadll —
G355 13 ¢l ila G aalilly Jlaiy) Gaah L ¢iloglaall Linsli€s lasi
(LA 03gl Aledl] ilalia¥l ae canlin Y dalail araan ) Cillaall dilgs
S XVNN DN 5] JPUREC A PSR PP P I
Lae 8 aY) cliadl LA Cilasbeal) Linglgi€al LaaMially dayod) i laill =5
Al sadaas duria dodee (linays Heal e raliall Lyl jlad) dasy
Laa ¢LnslsiSoll 03gd asyud) anlil) ) GBS (63585 caslill pre Cigyda 6 Cunasy
causlial)l S8l il e dlailaall 3)lsall e he @)l

16



JhamtedF 2020 e T e\ BT NS

rcilaglrall Ll gi€al Auludl) ualiad)

lpe (e Lol L cAaiaal) layualing cilaglaall Linslgi€s JLay) ol 2l
Maah 8 daadsl) Lgimaad V] @lld Log celpn 3 o daatially dalall cilalaial)
Al alal) o1V raans Il ccilagall Slaly ccilobaad) 3iwig cclyl 8l
LanslsiSs Lgia 055 ) dadli) alil) sal oe Jaly caliiall dunil i)
(31-3002 2004 <)) : L L Slasladl)

ol U5l s (Letlinlas asall) alal) galall LD clls (s :Bgadi-1
22y ¢anl) lguans (e Ak dant) DLi3Se dan)l ) Ll (B i audgal)
iR sy

-(control processing unit (CPU) alladll) 3l dallaall 52a5-1
.(memrory unit (MU) dulad) 5,S130) 5,813 5aa5 =2

.(control unit (CU) (,S;.\S\ Bang —3

-(Input / output) zLAY) [ Jaay) sass—4

clalaa Uy dahadlly Balal mabidl e degene o Hlie a5 tbaanl) =2
sacld b aalgiall wlibal) Ao dosthall algalls aladl) (Jomiy ccaslall a2
LB sala malys (KSPSS)  Slaal ddaill s3alall el Lgtay cclill)
IV il Bals alyg il ilpal) alaely cilblaall malyg cygiaall e
@313 Jaat A g cogulall Jlaag) 8 slal) ias ) b lasally
i ol Ao 0l s LS LalSy s canhals adlay] Slaagy caiias Jilags
o) Alaasy gf codetll iy Cogalal) (o s ) b il lld iy gl

17



Jiapid 2020 e T e\ BT NS

e Al gy a8 Aediihg sane dlgar Syl ALl g &)L )l

Lablal) aelgd =3 Joankt Glaap =2 Syl sy —1

O Ao saae (e 038 Gl tlgl e clill) acld (b tebilal) ae -3
Glaldl e 23e e O3S Gl Bacl allaig cclibull iy Jooall sda (4
‘UJJAIS s‘.;b.dl-un) "Gl sac 8 ujs.a dading i<y cLu‘z.LuA Login Lasd A_L:.\.\)A!\
Aaiiyally (Al ) Slilall (e degend 1Lgl Liad i3ads (1802 <2005
Lo€a ol Al Aahisall calalall 32al ¢ fnd anana (385 gaslally 353405 Lialaia
Uilall aclg Cajd LS (7200 2010 «asdaiall) " cpaiied) Cilegandl o (b
Do oy cdihaia ClBle Lagin pand 3 «lilal) (o dabaii desand :lgils
S l@lssh ge L) o cled) ALY o clglasd (o yal ¢lgela iy Lguias
(2002 pall) "gadly (e pulall dlac)
LAY AAT) L8 lghanluag cilill) as|gd
(2010 <ashaall) 45V LAl a3 bl acld i

s Aasl e 5laY) ae by Les ¢dlald Afane cilaglee e ddia e .1

a3k bl Jas el clalal) alas (uSe cdapki
Ll S5 axe Aa Adal e Jalal) L3

el Gilalia dayull Llaawy) .4

18



JhamtedF 2020 e T e\ BT NS

lagladd) K5e b oalaladl 2V sae e Y).S
Aadigall JS1 aRsh (655 e 8 Lkl Jadad G bl Baa 3] .6

raluad-4

A cpulall Gl e desand sl o cuily) gl i) aggha -1
Gaiad At idia JsSsig o Lo Gob 0 callal) Jsa 542 adle s
s Sady (Ll (i ddaaled dadd Al Alad) tdiid Cilaal
L Ll haials 23amy 55w LeasSl eclaglaall Hacia [rae caigi)
Lajisly e3ylall ymdly Loia 5l ol (e tlainiay 48ies clglad g Lal )

(2007 (Jalss <Basa) 'Alseus

aladl ol Adadl) ClKLEN e degaad ] e Load cuimy) Cadad LS
Gl Jany s ) esaaal) Adlel)l Gl (agh dals GlSy S e
(2010 ((5203) " Gmns lgans Adyiall ol dsasSally cdaiadidl)
Al Gloals 38 ooy Awbiall dald 3418 3K E o' cy) s 2
ASs padiudy "Aadisall pladly ale Cabite cp lastead) Jobiiy rans (Al
Glerds (Web Browsers) cilabaidll (e dabisd) cui i) coluis culyuy)
Aty aadl él_@.A )'14.3)3 «laglaall aa Jaladll <t ‘(Web servers) gl
il Jgbens alla cpraaiiind) Jsaa alal Sila Lleal) (has g cdusdezall
Gileadogall & cuil Y| lud janny Al b coly) A<us ) SEN sl
Lol Lein Asgs Lylim) e se b 385 cdaasSal) mlliaally cilaalally 5,8
iyl G Gl Wl lagh (172) 108y Jsaally (5)laYly oLidy) Call < 30,

{(315-3140a 2010 «0g,ATy Bedl) .yl

19



Hk 2020 e S BN AL

Jac ¥ alle b lgnaal dolesled) il Sicd :dglagleall Sl Laal 3
(3702 2010 «inll) :lgarl ag clgShias Al SlulasY) e

Aozl Al Jae) oSyt ae AN Jigasiy Clagledd) 3025 oy ks .1
NVESIE)

Lo eyl 8 AS)Lally c22d (pe aally Ay 80U anl) Tl (e .2
b Yl JlaeY) ojladl 2y cdbigalls Al 2lse Phials rasas
ol

e o Opeadiiaal) G Joalsil) LIS ot ASealld casd e Joalsl) 3
oo Clelalll ciabine cilad J dibine galyg) Juadill ali gariiy cdilite
vie ore Linse (opaadiaall e degana oy V) llall mad 235
Al Ay aally Jal CallSs ity edpadinl) il cileLaaY)

Gob e cedaall Lglatie Ghayen Gadysall Cladla Sagal e dslesall oSy 4
(0 e Ll dalie 0S5 ol Ay call Qg8

doae peal tlastaall (e Logay Sila Laas (gya cilily saclB daly) .5
Aoy s il 80K ez

A ) Al B

O Ayl @hhall Al ddee o) s o bRl AT g Aoy Adaall jaea )

‘5\ uJ‘HS‘))JJ\ Alas) dlee &m‘\iy‘ u\ L;\ ‘Lﬁ)‘ﬁy\ Jaall k_u}:e_h\
2\_*1‘)\321\ uil_lajl\ g\d\ Aie L@_u‘)u:a 6_"\&\ ‘)\‘33‘}“ LQAA! ‘)_:ﬁaﬁ‘g ‘):m.,d\ 2\_5::2} BLYES
Lﬁ)ﬁ.ﬁ&‘)‘}d\ J\AJ\‘\_J.A.GU\LAS Mls‘zjcmyjsﬁhajchk;.\w PN

Adg cdalanall L_&J I3EN JSL.?J Aagig ¢ e J< L@.ﬁ e)."a:‘j cz\_*\‘)h\;]\ Qt:ijw\ s

20



JhamtedF 2020 e T e\ BT NS

cOgasaall udi Joa o35 Lgalane liiyy SN Caped Glialdl (e aaed) Jolo
plicls LAl data ol Jab Jlad’ sl LAl (2000 puar sof) Ciie 2a
Alay) byl Cipats gty A Calaal) gl ccaagll Sl taled Ay ol
A Gaa) tiaky ¢4 B (b Al Alalu e ua HIDU el sl e
(2000 ¢233a) Alladl Ciie LaS. (2000 09879 g laddl) LYY o)) Sigild
(Lo dlSia Jal dagyladd) Bladl (e desane o JLssl e ple’ tadl e )l
Iaaga cdony AV Canally 39l yualic a3ad vay e Jue yuad 5l dail

cJaad) daadl el

1)y RN AT Lear

G Aol Lol Lehalayl S alaaly 4)laY1 cohall sl dolee  aas

1215 . Lealgas «Lgalaal Cdlaal e ccilalaially ccule Laally caly8SU Ay ym Ll

$) tons clagladll Bigy DDA dandl Lghan Aenal) ailadl) ) e of o<
(2000 < uer

Aalad) i pally cdabiall Glagleal) e salia) e uaddl 5)08 daan L]

zlie 58 Le ey (b sy Caad) S aga (e o) Al b Gpaiy a5 2
leglea (e

sl b SaA dal Bns culluly By s .3

LKA Jal Lmye ddjaa BclE 4

abiiall gy gt i cllaliall 5SS Bileliy (s5ise o) .5

21



JhamtedF 2020 e T e\ BT NS

Olgsanall Cligivee Calide o dadiial) sl paan 8 dadadl Ch)El Glaa .6
b

Ay clhEl g gl

JSI laslaall dpaal L ol 5adans (3yda 401 ) Cagiaal 0y

vl Ll s =2 Jguarl da g0 i -1
Ned oSl Y e Caem =4 Lginay ol bS5 dagy a3

e anis Al claglaall (10 G5l Anp cas =6 gk s =5
LRl MAS) sl 5-3
LAl Galaal paas -3 Alad) paan =2 Ll Al agd — 1

sl Jay s =7 L ) anil e Qe 6 L AKEL) (auiis -5
A Jadl das -9 ) Jadl laal-8

raplall A5 cligas
(2004 < undl) 1L Lo bl Sa lizad aal Gl oSa
Glelaall Lo Al cdradal) cililly daelaal) cllae¥) gk -1
) axe ) Ly (535 lly cdiagal)l Cilalaially «ilinglly cddac Lial)
LA Al g gunge o Lpala@lly Luwbud) chlaeY) ik -2

stigal) i gy Jpanall ciledeily pelslly Cuilill digpa pie =3

22



Hk 2020 e S BN AL
Ay LA i Aalie aies ) Cinc —4
£ i Laa Sl 383 ke 3 (il prey ol Sl =5
nlalally acssl) )3 bl (sal A gjenal
Liaal) Cllalls 53ea) Clady clgfilang gy aney cclagladl) (a@ —6
gty Lghial
LA MA Auley cilaglaall Liagleiss dBe

oY) Slagladll st o culad JCa adiag AlaY) )l Slas) ddleld o)
{(2005 ¢ 2L) Al

o 0935 LA calia Jaganall Ly A6 ) aillasyy ilasbed) dnnds a3 (-1
gt byt LeisS cLgl] ahailly caio dliala gsi 2ty calbaill 138 pe 4B
Lyl AA) gluls 48 yaa g canal 8335l Cilaglall

ey LgaSl (e Bale Il g clasleall () Jojsall dala Hlake oln=2
I Cipalally el e Lol e € IS LeaiSy tatialad Lgiaedla
e g irad Aay A Uil (e 508 Slegena i) Lo Gy pald
claglaall plasial e LAl calia Joja) 508 Guldl ulsia jag5 Gl
gl 8 L3l daal g Aslan) mebull 3kt

Gl e b mliy ) 8 clasleall el LA alias Jggesd) )23
e &l caUaill anis e 49,0 Cuaaat tAabiall Aabiaall il caUsill dalal)
Al LSla Y alaill LasSae Ll Conlia Jggunal) aass

:%A.ud\ lad)

23



gl 2020 s S BN AL
L) ey (53 clatll iem gl gl e A jall s3a caacie
e gana o AlawY) cladly ¢lau) ) g bl pea b sl dlal)
Lilian) Lol a8 o el 3)<) (ulial Uiy Lgmseads 25 ) byl (e
daa LAY elliy (SPSS) elaa¥) aslall Ablanyl 2a 5l s s Al sy
s Al pal) Calaal Baas 3l bl (adaia s el 5l Lgies 3l il il

Al e

LAY A dales (2) :ady Jaad)

A | G A | T 51 5_jadl)
éJ\,.u.d\ L',..ab.nl\

2 1.11 322 leiesshoall il cia Wadlad 25 3 il all

1.13 3.10 ol

&l ) al) Al Loa JllL L oy olaladl j

1 {12 377 DA L e Lia b o peaally o slalall jaldy

Ladadl &y i

6 e 23 il Bl 8 e sladl) e ) geanl
1.10 2.31 el Al s Al

5 1.04 2.33 | 23500 e 50 ey Aland (A g Il o el o 58
sl
1.09 584 252 Lelthand 5l Ao o i) Al b 5 8 palll]

AN A Agleay Y L)

ledas sia dad =5, Aial) ol lila) o Jaadl ¢ ilad) Joanll DA e
Dad) AAIEN 858l vie dad S il G (3.77) 5 (2:31) o bl
s g (Ladlas) 2y all clhall mils e Leayll Cayaaalls Oglalall

24



T Ao Nad

St 2020 et

e Jymanll) sdall 580 aie dad (8 il Laiy "3l Aa 29 (3.77)
(2-33) (olon Jacsgias (bl A835 A0ad Cre 2y craaliall gl 8 Clasladl)

'VI .l:\lAA" 2\;)‘3:’}

sl 51 (3) 148 dsaad)

3

L)) | dl—awm) sl 5 adl
‘éJw‘ ‘ﬁl.ua.“
/\J.\ﬁ)s}_lu)..a.d\ 6.\13)5}.\43\&4}4»&\5)@1
2 1.35 3.30 | iaie claliial ae s Gl shead) e LS
DA
s :..JA:l’_lﬁk_.ﬁ)_uaAS\g\J‘ i
3 1.13 284 | T A TE e omma RS

")\‘)sl\ nguhd@)\)@ggﬂbﬂ
Jiall Canall 5 5 5all ol a8 o puala) ae Loy
1 1.02 3.56 | Jaadl o) HE gasie e Je Las Aalial)
Sl
s Gl glaa s2elE ol 8 O gudadl 3 jeal aalus

4 1.13 2.62 s 2ol el b nlal B el oo
1A M) e Lgl) ¢ s N S
Olad) 3 sl Gyl 8 Cgalal) aladial )
5 1.08 2.41 PR
1.30 2.85 & sanal)

Lo gie Al g, Agial) 2Ll lla) of aadl (il Joaall LS (e

seluy) 28I 8550 aie dad S cuilS G (3.56) 5 (2.41) g o olaad)

DA (533% e g Lae taaliall Jilaull Caaally 8al) i aaad & Cagailal)

e 8 il Lai " 3815d" Aa g (3.56) (leen Jacsgian (raliall Joall Lsal

25




T Ao Nad

St 2020 et

e iy (2.41) ilen Tagias (A

alballl cilbaay (4) pd) Jgaad)

Ao, | Gl AN | L AT 5_adl)
(5)1..4"‘5‘ g..al.u;l\

5 A 5nall A sl Sl sl Alaail

1 1.27 32| T ’Jf .
Jad JSa el )l Aas) ddee
. 58 Cradls du o ulall laaa pll Aladt
3 1.32 285 | T lall Sbannl plasi
&l sl J\A.l\é&k;_l)..\ﬂ
CUlo el Caa of du gudall Cilliae ) Alad
2 1.22 2.91 #oeld Sangl fupulall Shaayl plastd
LAl A vie L) g s ) Sy A4
Lagal) il sbaall Jalis 3 5 <0y ) bl
4 131 2.73 sl B o s S 2l el
L) Al Aas) 8 aelud Al
) 1 .‘ 1aa “\.«g'_| u\ J_A\aﬂ\ - i i

5 1.22 250 | S R
‘;&gm\_xd\
1.27 3.22 & saaall

) lghagie dad #1555 ARl ol i) o Jaadl aiblad) Joandl DA e

Gl aladind) 1 dY) 853 vie dad S il G (3.22) 5(2.59) o

s basgio (JLad I8 cbhall Mas) ddee 4 aalad Bulall dnsulall
e Jalaill podiiad) sdalal) 850l vie e J81 S Lo " 3815’ dayg (3.22)

. " J.l‘ "

26




haghi 2020 s T Ao N2
st Chlga (5) 1ady dsiad
T |Gl an | & sl sl
‘éJL'Il.A.“ ‘;..:Luﬂ‘

A S O edall Aat ) s i B A

1 1.22 300 | S sl b flidll el
Aol Jlee W) Jlasy

Cad ol 84 ) Cala | 4w glaldl <ol |

3 1.23 565 | Tt Al bl A sl e ):j
il

5 1.31 2.54 g gaalall ) jlgall alain Jsa LIS Ty il
JlaeY) ey cos iyl aladinl a3 ldS 4 N

4 1.34 2.59 TR A e Fe e
Aan )l

Jlas 8 &l g Glaily) slelall 5 1aY) xa i

2 1.30 2.98 o Sass Gl (e el 2 e
lasleall La g1 55 aladid

1.06 2.95 & sanal

el Ledaiigia dad o~ gy Al ahdl sl of asdU (Joaall DA e

Laalidl) 5)lgall elial) 2 Jo¥1 552l sic ded S il Eua (300) 5 (2.54) o

(3:00) los Tacigiar (Gaa )l Jlae¥) ey AliussS upulall plasinl 8

Joa Ll Luyan codlt) dusalal) 5yaill aie dad J31 cuilS Loty ¢ 3dlsa’ La )

Salad dayng (2.54) oles Jagia (Rugalad) Ghlgal) plasi)

. Ql;.a'a Jﬂ\ okl

Linslsi€s & fadlly ¢Jiad) janall 3 5 aDle duhal rdendyl) dudajdl) jLad)
a5 ad ¢l 5 Al Cojlaadll glay) bl s ddee e cilashed)

27




Jiapid 2020 e T e\ BT NS

Glaleal) JS elya) 23 Gna A1 138 Gulidl Jasadl oSl lasiV) 23 lasiad
-(SPSS) o) malipll aladinly HlasV) dilasy Laadiall dyleal)

(6) :p2) Jgaad)

il Jealza | i N1 Jealra )T T | swaaliT
(R R) | (SIG| &gl 4
0.49 0.70 | 0.031 1.91 9.4

S a5 (9:4) ol dugundl) (T) dadi 1 L Le Jaadls i) Jgaal) PAS (50
eyl Ao jill Jod 2y ellieg ((1.91) (gsloss Ally (T) ddpaal) 3 3ad e
Lonsl i€ aladd (s Alan) A5 @l alaliy) A8e a5ag o (fals il

LAl A3 Llee g lasteall

L8 ABle dgag o Ja 1325 ¢(0.7) (glass ( Osearn dwlas) (R) A —1
DDA sl dlas g Cilasleall Ll oiSS
o pald Clagheall Liaglgi€s of e Jay 13ag (0.49) (gl (R) 4as -2
LA Al Dee (e (%49) s
b Jiaially ¢ Jwaal) il s aBle dubal 1 AsY) dasdl Adcadl) s
B ol 5k Aol Golaadll (gsy) A Masl ddee e ccbondal)

A 1ae (el Tl Jadl) jlasi¥) 2 dgai o

(7) a8y Jgaadl
aaail) Jalza | b Y Jalza )T T
(R% (R)| (SIG | 4yl | T
4y
0.53 0.73 | 0.021 1.92 8.2

28



haghi 2020 s T Ao N2
b Lo Tl bl Jsaall DI e

@les Wy ddsanll (T) dad o ST a5 (8.2) sl dugeenall (T) ek —1
b)) 4Bl agag e fali lly Al Al Jsd 2 @l ((1.92)
bRl A dilae s lualal) o ddlas) AV il

O gl ABDle a9ag o Ju 13ag ¢(0.73) (golud (Ogusm Jalas) (R) daid =2
AN 3T dlee g Cililal)

sl 8 aald Slialall o e Jay 1aa ¢(0.53) (gl (R?) as -3
LAl Al Dlee (g (%53)

b aaally ¢Jianall jaanall S35 ABle Al Al dedl) Al Lsdl

&5 am ol il Lopll) Cijlaall ()laY) Ll Ma3) ddee e caUaill Cilinayy

clileall J€ elyal 35 A0 1aa Gelal ) (BN Jlaai¥) z3sa alasiud

(SPSS) ilaa)l) malipdl alasials jlasiy) sty deacadid)

(8) :ads Jgaad)

(R?) w23l Jalas [ B ¥) J—laa | (SIG)T | lgasdl T
R) &gl T

0.43 0.66 | 0.028 1.89 8.2

th Lo lasdl malad) Jsaall DA (4

sl g Adganl) (T) Lad (e ST 225 (8:2) (oot Ligunal (T) daii—1
LAl a5 Adee y calaill Cilaays o dilian) AN 3

29



Jiapid 2020 e T e\ BT NS

Om dogh ADle 35 e Jay 13ag ¢(0.66) skt (Osanpn alas) (R) das—2
A 3as) Adee g calail) cibinay

e 8 aa L sl s of (e Jay 13ag (0.43) (g5l (R?) das-3
LA Al Dlee (e (%43)

A Jhally (el Haaial) A 5 Ae Al AAEY doe dl ALl jLal

Zgad ahadind 25 28 ¢ Lol Gjladll gyaY) Jbal 3La3) e Galalall Zoalise

Al Slleal) J€ elya) a5 G A1 138 (el ncadl el lassyl

-(SPSS) Alasy) zalind) aladinly ¢ jlaai¥) Jilasy Leacadiall

(9) :ads Jgand)

(R?) sl Jalas [ B3 ¥ J—alas | (SIG)T | adgaadl T
(R) Ay gl T

0.37 0.61 0.022 1.44 7.6

«(7.6) @lud Lgwnall (T) At =1 =1 L Lo JasdU il Joanl) DA (e
Byl Jod iy iy o(1.44) gl Sllg ddganl) (T) doad e ST a5
Lot luse (s edileas) AN @l bl A8e 35a Ao gals Ally cdwd)l

LA 3a3 Adacy ¢ cplelal)

R ca__aj§ il Qg9 GJS‘- dJ:' \'JAJ s(061) Lé‘gh.u:\ (uy):u dA\a.A) (R) 2\.‘\3\3—2

LAl 3Ma3) Adee s ¢ cplelall daalise

it 8 aalad pUaill sy of e o 13ag (0.37) (gl (R?) a3
DAl 3 ddee (e (%37)

30




S 2020 e T A N AL
:@Sll'z.\\

Slasledl Laglsis 3 Jhadly | Joid) 5300 o odogd Lk 4Dk 35251
b i o LAl Slas) dulee 8 BBl ol aenally o ol aass
(0.7) Cseer Jalae

¢ cludall b By il i) sl o Ao sk ADLe 35as2
s dralae gy Cam ¢ LAl ALas) dobee 8 Jhaidlly | alall ydasally
G (e Slialally galall 223 6 5i5a) caasdll sy 25 a8, ¢(0.73)
b LS il sl

o Jaed Lao ¢Aaliall Jilall Conally 5l Ll apaat & sadlall s Loy @

.(3.56) g)ﬁ LMJ:M.I L_\ML\A]‘ dﬁjﬂ‘ J\zﬁa‘ Jbﬂ\ L.SJ;:\A

e i ilashaall (o LAS a8 355 Cipuaall (53] gl agulall Sygal o
1(3-30) o) Javusias il (s38%e ilalial

et ol hyainls Qgalal) Glomayy daad e Cipadll o) (ayas @
(2.84) 58 Lacgiar J)yall (2ane

Mt e Led) goa )l oS A8 lasten BaclE cliy & Qigulall Bgal salis @
((2-62) 5y Laisias il

.

Losssias 8y eDlaal) Eabae lad) A paly Cipeadd) 6 galall aladiu) of
(2.41) 028

Al iy A QB ) IR G Ao Ak A 35853

g Jalae il Ca o DDA an) ddee 8 Jhailly ) il

31



Jiapid 2020 e T e\ BT NS

O ALl Slimayy palall 23 8 55l claiid) (anp A5 235 ¢(0.66)
fh WS Glaugiall Cua

Jiad < chhal) 3as) dulee 3 aaled sailusd) Apsadall Cilmall olasiad o
(3-22) 538 Lacigia

vie Lgl) poall (e a8 iy 52el Caagl dusalal) eyl aladial o
(2-91) o) Jasgiay cual 3las)

Locssia oLl 3a3) e (508 Cpeend (8 s Appalall Sl alasiad e
-(2-85) oy

bl 3anl  aelad 1) egall lastedl Jali 3 35 5D 2l aaley @
(2.73) 53 Lacgia

(2:59) 038 b Jee G Slaapd) aladiul Qulall pe dalail) adiind @

¢ Oslelal) Leabios & JEGAly  Jiesl SR G cdogd ok ADle 35053
Cosenns Jralae ol Cm o DDA SLas) ddee (3 JAally | sl il
.(0.61)

dnaesyl) JlaeY) Slaty AlasS upalall pladial 3 Lulidl )lgall clbid] o
/(3-00) 5,38 Jaussias

Cilasteall Lingl s pladial Jlae 3 Shon BN e lalal) 33Y) paiss
-(2.98) 5)% Lauigias

(2:65) cansliall gl b Asllad) clasleall Lusalal) clgall jisi

+(2:59) La )l Jlee¥I Slaty sl pladin) 8 ALIS ddjea 5 @

(2-54) Fusalal) chlea) sl Jss LS Loy culli o

taluagill

32



Jiapid 2020 e T e\ BT NS

as by Cojlead) 3 lagledd) Linglgi€s cardione 56U oy o Jaall 1

Aal) Glaaplly bl aladial e caupnll DA e gl
EYLaVL acadiall Glaaally 53¢ e maall clian il Jlas) -

cpladl 8 clogledly

Bl Dss qanli ally ccalondll b Loheds 5 Ayl 5))3) sl sVl 5ol =3
20n3 Ll (e clader )8 343 sas Lgadng cla3laiy ccjlaall Jlas)l &
Agd Jadl juas

b daldg cdylaY ) hbAl Masl JdASlad) b lelall A jdll daly —4
220 g Lislaty W ST aglen ) (5353 Las tipomall (5 pglons Aaladl
cagilalgd agilaly agaliill o uSan 3 V) ey al

Adee b GalilS Cileglaall Lingli€s oo AR Balian) e ganlaY) s -1
LA )

e Ut

Slagleall Linsloi€s alasiad 30 (2006 ¢oleallase uiallae (puladll) -1
0¥ Aralall ¢ fivale Al A ¥ byl G deadd) sasa e

e Slagladll Lingleis aladial 40 (2007 canSllae a2 cpmet o) =2
oilail) Bl daals ¢ fieale Al CAplaY) bl dlas) dlels

oall Gy s Ayl Glasted) o il (1998 (lesllae liall) -3
1998 (plee cpisilly

O eglee Claslaall jalias alasiuly alell Gl (sl sele o alud) —4
Aoalall (5930

33



JhamtedF 2020 e T e\ BT NS

gy dantl i) e lajily cilasted) Laglsi€T (2004 ol aea cdlylag) =5
dgyal) Glas daals cohysiSo dagyhl ¢"elily ardanl

Glabiall 8 Ay clagleall oot (2005 cplea)ll e <l cpayal) —6
Aralall ) (€l CBpalad)

Ll 2l (2005 caand (gran cdaane sy Junls pla ¢ bl =7
caslly Sdall Bawall Jly (las Clasleall JS)es i) lagleall ol
Giane Orand A Layiliy ilagled) Lingl o€ (2010 a2 grow cimns) —8
Laalall (gilally Gaalall aaall calai@¥ly 8y)ay) Ao "ddaidll aadl) ¢l
-4 puativul)

& palanll aodanl lagleall Lingloi€s Caadags oot (1994 a2 a2 «galdl)) -9
(b lall Laglgi€y il agladll alii 1 5L a5 ) Sladd ' iae
c yan 3R AaalSY) A5 (1994 ¢ ecws 14-13 35l b

ceysily il Aalad )l Glasbead) LaglgiS (2005 ¢ pins canlall) =10
O coles

Baga b Slagleall Lunglgis 55 (2009 ciglge yee ddaln) 11
OV ¢ ttale Al ) JT daals (dadeil) cileasl)

o) )Y lagledl) alad (2002 (2l vie dseallye adll) -2
Aupanl) LS gl sabually

DY) (e Onafieall UL 2eldd aca (530" (2010 c2gmne 203l caghaiall) —13
codihla cllal) il yal) LaanlST ¢ ticale Al gyl daslay dalall

Gasalall alasi il (2007 « 3l Jale sl yully caeal 535a cBala) 14
eVl gygilly Hall Godll la (¥ Calailly Aul (palie b iyl

¢ laally Lplaill ilogleal Lagd €3 (2010 «asy oo (5358 cssiidl) =15
sy sall elaa Hla ()Y

34



Jiapid 2020 e T e\ BT NS

Dsall ol o clasleall Laslyi€s 5 (2010 (plan e 8o ¢ il —16
dieale Al (ALY Adgal) ZaanlsY) e Lo dudy 1doydl)

chball el e lashad) Laglgis alaangd i (2000 «pusetsd ag) =17
oY) el Ul Aaals ¢ iieale Al "AlaY)

dlly Aebhall saeall la dadaiall Akt (2000 58 Ts il g laddl) —18
oY) oles cansilly

oY) caisilly aall il ly Mdalaidll Ayl (2000 ¢ 230 calldl) ~19
Mt dolee (et o3 Slagleall Linglgi€s 53 (2004 ¢ pans ¢ aaidll) =20
LAY dadal) ¢ tiale Al Al

Ol 2aal 35 Claalanll @l SAl (2005 Ll e a2 (2 l) 21
WY las casilly ydall

35



haghi 2020 s T Ao N2
Ayl alpl) g lad Ao iy abad) adipall quil) cll]

(lgom dipray dabaad) g b iliga (o duilae duld)

gl deals Dpslaual) aslelly 2Lai@y) LIS ¢ yunlae a2 zlall a2 sl a2
Lgijl) Aaals Acolaaal) aglally Sl LIS cae Lo M cSmagl Ssd ag

gadlall
cabdl gl (Ao cpaliad) padiall Capnl) il Al N Al cboa
(24) O 23585 ki alasiad 235 L Ay Aaliad) g UL 2l goal Ayl
i ¢lgns A Aabiadl o Ui Likaga (40) cre 435S0 A5 yidly Blae
Lilaay) daiall 3yh e alsbal) Jolas 25y A whall goiage oe
)zl b Alalall bl e (%77-8) of (Al dubal)l cliagiy(Spss)

ARAN g T yalic U 3pm ¢loras ey Aalind) g UL alageal Ayl

Apre dabidl g U ok gl Lo yill aball Lol dlalall @l i) e (%83) o
e (%56-9) Oy ccmabiad) condipall an )zl 2w AT ) el $lgan
B9 e Acaahdl) Coagly Aabiad) o LB gy agiy ) ednyaill cilalia¥) apas
eyl Aolenl dagal) A el Laliie b il clalia¥) st 41 e 5<5l
gy ccanail) Ldend uadall Galasl) HLasY cdlilally duliall uledll auags
el syl lypal) daelgag cagiad) syl AN A ialgy Baiak ulas

gl daialy ) gy RS e Uaalls dowpnill culysall by (8 la i cualacd)

36



Wﬁ’“ﬁ 2020 spamsd T Ao N2

‘FS&_I.\.;JMMLQ\ }‘Lg_acuhd\a\_\}wl\a\_k;ﬂmj‘m)qﬂ\@)_\l\
(o) Sl ¢ bl adiyall ccanyl) ) AN clalst)
Abstract

The objectives of this research are to examine the influence of
training Procedures for tourist guides on the success of training
programs for employees of the tourism sector in Sabha. Survey
method used in this research to examine relationship between
variables . 40 employees selected as the sample of research and
SPSS package used to analyze the research data . The study found
strong positive influence between the Procedures training needs
and the success of the training programs for employees of the
tourism sector in Sabha. Moreover, the result shows that strong
positive influence between the Procedures the training plan and the
success of the training programs for employees of the tourism sector
in Sabha. Also the study found strong positive influence between
the Procedures of implementing training programs and the success
of the training programs for employees of the tourism sector in
Sabha. The study recommended that the sector should focus on
Procedures training needs as an important stage of the training
process . setting specific and clear criteria of the training plan for
tourist guides and publishing it in the sector training course guide,
as well as setting clear Procedures for implementing training
programs according to perfect plan and correcting any deficiencies
that may occur in the implementation of the plan

Keywords: Training ,Tourism guide, Tourism
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Abstract

This paper was the subject of raising the efficiency of the
decision-making process with many influencing factors affecting
validity or effectiveness, this paper has endeavoured to know the
effect of management information systems in raising the efficiency
of management decision-making.

Accordingly, the problem of the study, which is represented to
decline use of efficient and effective management information
systems in the organization under study, which is reflected in the
reduced efficiency of decision-making.

The study reached a set of results, the most important of which are-:
There is a relationship and a positive impact of management
information systems on raising the efficiency of administrative
management decision-making. The study concluded with a multiple
of recommendations, the most important of which are the
following-:The company under study must continuously update and
develop the information system used to keep pace with modern
technological developments and to involve its employees and users
in its development programs.Those in charge of the decision-
making process must be familiar with importance of information
systems in making correct and effective decisions.

-The company must pay attention to the quality of information
because it plays an important role in raising the efficiency of
decision-making.

-Attention to providing capabilities and providing information in
multiple

forms and models that increase the efficiency of decision-making
process.

dandal)
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ABSTRACT
The urban design of cities in our time has become the main part
that every researcher tries to study in his own way according to the
standards and laws governing him, and this study has dealt with the
urban development of the city in general at the level of urban
design, specifically the city center (Martyrs' Square) particularly,
because this place has different design and planning problems,
especially urban ones, therefore, the two researchers tried to study
these problems and find solutions and alternatives to them through
an analytical field study so that the city center becomes at the
required level of urbanization and sophistication and performs its
own function, as the urban environment and the elements it contains
of urban design have a great impact in leaving a special character
for the city, especially at the level of the public squares of cities, it
leaves a mental image of the city. (Allam, 1998)
whether this picture is simple or complex for the viewer, in addition
to studying the urban development of the city, taking into account
the principles of sustainability and energy conservation to meet the
requirements of the urban environment, in light of this, the study
focused on analyzing the current situation of the ( Martyrs Square)
and its surrounding environment, determining the elements of urban
design for it, while applying the principles of sustainability in terms
of respect for the site, energy conservation methods and preserving
the identity of the city.
Keywords: Urban Design - Sustainability — Mesallata City).
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Abstract
The research paper dealt with the importance of the success of
agricultural cooperatives in achieving their goals and how to work
to provide the requirements for success to lay foundations for the

SUCCEeSS process.
The paper reviewed the reasons for the success for failure of
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agricultural cooperative and their disruption of work in developing
countries, and it has been shown through research and studies
conducted in many of them that the causes are almost the same and
that the cases of success and failure are relative. The real reasons
that hinder the success of these cooperatives were also identified,
and how to work to avoid them.

The paper reached the most important conclusions: the need for the
state to assist agricultural cooperatives in terms of organizing,
managing and updating them, working on applying scientific
management in them, and conducting the necessary research
and studies for the scientific evaluation of all institutions of the
agricultural cooperative structure.

The paper concluded with reaching proposals and recommendations
that would contribute to overcoming obstacles and difficulties
facing the process of developing agricultural cooperatives and
activating their role in developing the agricultural sector.

Key Words: Scientific administration, Agricultural cooperative
architecture,Agricultural cooperatives, Agricultural sector
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Abstract

The criminal law has many characteristics that distinguish it
from the rest of the branches of law. It reflects the group’s will to
achieve justice and to purge society of all crimes that threaten its
security and stability even if its results are not achieved. The
study focuses on presenting a model of the position of
comparative criminal legislation, And the Egyptian and Libyan
and Algerian Syrian in the face of the criminal risk of the crime
of fraud, based on the general rules on the launch so that the
study begins by explaining the start-up phase of the
implementation of fraud punishable by law, and types of fraud,
Study impossible to crime in the crime of fraud, and cases of
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Abstract

This paper presents an experimental study on the comparison
between the LCOMS5 cohesion metric and the COMA metric, The
LCOMS metric is based on the calculation of a number Pairs of
roads with no traits in common.
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Software metrics can help address the most critical issues in
software development and can provide support for planning,
predicting, monitoring, controlling, and evaluating the quality of
both software products and processes . Quite a number of object
oriented cohesion metrics have been proposed; we identified lapses
in the definition of some of the object-oriented cohesion metrics. In
this paper we propose a new metric for measuring cohesion at the
design level. The purpose of the study is to identify and address the
defects of the LCOMS5 metric , The methodology relied on
designing a tool using C # that calculates the consistency of the
object-oriented program with LCOMS5 and COMA.

we can see that , LCOMS is solely based on attribute
referencing and thus will not show an increase in the cohesion of a
class where there is method invocation in addition to attribute
referencing, Unlike COMA, LCOMS5 could not differentiate
between the cohesion of this class . But COMA was able to
differentiate between the cohesion of these classes.

tdaddal)

okl (Dr. Linda, 1998) .'adde slasdl (Ko ¥ tanlid oSy Y s &
b b Sy il st e Adedl Lled) 8 Y sy el Gasliaally
Agal) L) Al gaen

pre Ala b ¢l Tute 05C okl o Al dalee (g B oSa Ko Y
AR unlie agag
Amendeep, ) (LCOMS) Lack of Cohesion Measure5 uliaall i
ookl 138 3 Gigual) aal e cGliaY) b dlalal) (uld e . (Paneet,2013
Aia) ol B Ay Sl dals Gl duls GdE e 43,8 e 5

e clulal (COMA) Cohesion on Method and Attribute _.biaall adiay Lain

168



JhamtedF 2020 e T e\ BT NS

lidle ) s ) Guslia) (5) Al dasliay) o Sy ceddly dikl)
Gldadinl) aues Ll (Ko ¥V 4l g a2y e .(Alhadi,2013) (USES
Clasleall alasinl (Ko alind) araad dlaye dilgs & dald <o (wDlelal)
G opeaill (gina o anladin) (Ko Gubie waail syl B3 6 dabdl
IS G smmsll pdannd Al Gyl gaes ity ddaleoy s (ebiial) 138 s
5 ediall b diph IS (sledsial) addidd Sl il aueay cciiall b den

sdfpall agas

tlat (il b Auhall 3ga Jiam

1 dallee (COMA) Lulie old 5 (LCOMS)  (ulia & puadll 4ngl .1
REYWOR|

cosalbiall (e gaailly Alaally o g 8ol araad .2

Alud) bl
ped Mdaiyat Ayt Clia cluldl #ae (g ey oy Jadl Ay -
Pl A LY Laglg€ dlae i€l drdls Csulally Gl

.2004
Culds (anlie IO 38y jowdd (g OIS CaBul Auly -
(Slhaoll Gagies duvis b cDlled) ACM (Bl daapll b asenal

https://doi.org/10.1145/1131421.1131422 2006 «Jayl

169


https://doi.org/10.1145/1131421.1131422

JhamtedF 2020 e T e\ BT NS

(Gl 8 Gyl e Sl clulall aae ubid YAl algal dulpy -
.https://doi.org/10.1016/j.procs.2011.01.053

sl ple and CEal Anapll Il s (il hile ol A -
)iﬂ\ EEW c):\):\.mﬁ\ C_a\i:\.daﬂ Z\_:JJ,;]\ A all caigll cL*gt\ijJ}g ‘c.;\)n o alK
22016 :

S e A8 mgiall e Aabal) sde b il sAu)l) diagla
Lebee 415 Zald) clulall Ganlad Audy 8 Sy 1l gt ]
gl Zubal 5 Jlaal) 138 3 Aglud) cluhyl sl olas .2
o clalall Galdy (Sl adgll maly Gl Adlpdie clie a3f 3
PRI NP PRy - S By (072 I A JAREURERAPIVOVOR. -3 K JARECIE
Jolas)

sélalailly oY) .1
o el Sy L adias U Ayl g Y] by duvia b
Baleg (gAY Clansll (e Bang IS o zaliy Bang IS adiad Cum ¢ and) lgany
L)) 88 s2e s OLEY) s Adll dsapll 8 L cluldll e LEY) (m)le L
iy Bl aaa Y Al ald e oslael gl dipaa o Jgeanll cBasly A3

cld Aadall adiad «(gAl Lali (e (@AY Gl e waall e asiid) )Y

170


https://doi.org/10.1016/j.procs.2011.01.053
https://doi.org/10.1016/j.procs.2011.01.053

JhamtedF 2020 e T e\ BT NS

e il oh G5 S @AY il e waadl e (sl f) (Al oY)
.( Letha,2004).\¢d —s&

Bang GligSa Jla¥l sgs 5% ‘)_y.ai\ iy Baap dew s clelall
Ban gl 004l i oKl anldais () (aall ddjaa A e Al daas Sang o gmalipall
dage laduenl

Lgwnns 2301 Ja13 Gyl Ly Laii ) Ayl sa el gnl adgl b
agina gl 580 e Jaally ¢ inndl

selaalailly LYY o A3l .2
S Bale (mesiall clulall (535 Gua cdlalally YY) (G bl @la
{6 S 4} el (eSHlly V) ¢ )
b o bolacly ) 58 gaal (ulia o GlEY) oaldiall oY) 1.2
s ¢ AY) Sl (e aaall e (addiall oY) ) &) adies Y . gl
il el e i (godl) ) adipall oY) il A3l o ¢gyal dals
P L) e b e e ¢l istge e Al o3 (365 Ay (gAY
dalas st (s dlall il bl b sl ¢
Naginy deadl) sl (J3all die agill 8 dugaiall ¢
Jede san (gAl @l agay bl lgaadna) O ¢lgaladinl sale) Cureay ©
I Lee Dl JSY) lalal) apacal ae sy patiiall oLEY) il
VS Y. LW
Al os$ Y ladie (6 gl sege e (il LU (geuadll AllS)

obl sl 3 13 LA dcaitie 0sS Ladie S (@Y e bl o ol

171



JhamtedF 2020 e T e\ BT NS

iy e Ji ase ) (@3 4l () laew g ald (ailh ) (it
[(Letha ,2004) .
Juai¥) 368 saal (ubie s Aidl daapll B clalal) i) dalal) 2.2
t b L lease 5 e cpmitia) clalall @ily £ saslgl) A5l Jals

gl sale) eall (o @

gle Blaall el (10 @

OsS o o Y o o eclulally Y c AN Gl cle IS
.(Hitz, Montazeri ,1996) .la&i jo clolall 2w Loy ¢Liaddia

Al i o (el T il 13 a3k tdaapl) dluled Gunlia .3

(LCOMS) 55 skl

1 Galiedl  degene e ale amdd :(LCOMS) (ubda 3.1

d¢a5 (» o2 ga9 (Dr. Linda, 1998) (Kemere) 4 (Chidamber)

50 On aill Cdiey (LCOM) Gabial 8a0s dana 23a3 23y cduialyy ks

il e agien 25 (LCOMS) (abitag cddbial) daddl) (e disie causS ]
k|

adl(m e, .. (Mi} (i = 1} Method Gkl (e degane djliiel 4 aua
NCIP Aj} (j = 1} Attributes Jalsall (e degana ) Juad il (©)
Galsall 312 lealy (A)) 055 (A]) Balsll ) Josd Al ol e g

:sa {Al} B

1 a
LCOM szﬁé(m

172



Jiapid 2020 e T e\ BT NS

(1) 28y S0 b magh Caparll 1aa

galss 3y 3 AL (C) sl (1) 48, Jea
Qpca=33m=3:t\5ﬁcdu\w

|_c30|\/|5:i(1+2+2)=E
3x3 9

ap3a) Al ulida £ Easal
@ 5 el rie o anladinl (Se celalall uldl s bl )8 S
& galall U Jsagll axinns Al Guhall aaes | Al i ubia)
A (A g (o) (Al SR aany (Al
cadd gl Ansgl Gy llasg ((LCOMS) (b e alee b 2ainy

(COMA) 4alilly ddihal) Ao sadaall daladl) .1
Obeall 8 23V Eal e clulall b8 Jglas Bl lulall Ganlie ke

L galsally Gyhl) o Jelal

173



Wﬁ’“ﬁ 2020 spamsd T Ao N2

Galdl) st e oale 8 anu) @ (COMA)  aaall (i) Ll

Ghll o pabdl delall o adny say A8l Jals sle i) dahll aladiulg

C

ml

m2 m3 ma

121 spalal) cLam) (2) 148 Jeil
Legl€ oY ¢ ydlae JSa laiine (M3) 5 (M2) of Lasdls (2) 2ad; IS 000
(M5) e (M2) 5 (M1) oo JladU Ll Wl ¢(A2) dpaldd) Luti Juay
A5 8 Al cilelasiad il ) gl
e 2
Gy 05S ¢lagailis 43)laag ((COMA) 5 (LCOMS) aladinls Caiall clulad aniil
sl
teall Gluall 1-2
5 (COMA) alasiuly (6) :ady JSa G (2 oz e of) bl clulall s 2y
o WS pall Claall il lgle Jsmall & ) 3l 5 ((LCOMS)
(1) 268 Jaad)

174



T Ao Nad

St 2020 et

Tl

Lo ] [ | [ ] [m]

OROION0)

o

m5 mh

<
oJojolo

S 4l

m13 H M14 H m15 |

m16 |

# dzall

[\

| m9 | | W10 | mi1 | mi2 |

OI00

Al Sliol Ayl clules masd (3) 1pd) JSAI
IS8 _ o5isi (COMA) 5 (LCOMS) e S o (1) 13y Jsall (e e —1
O bl 5ab) ae alay dlalall dad o Cus ol o dlalall  maia

a_.\_j AP ENGITEN c(a) asall Gl oSl (C ( ci) il Cu.a\_, Ja g cQU_}SA\

() ) B LS alss s ck

(m14) ols (M14) gesa (M13) of s (3 ) ol o wndl G -2
1 S ¥ Ly (COMA) Ui e b &y Cus (M15) exus
Glaa by ¥ 4 ¢(3) @y (1) ) eula u goall (LCOMS)

LGl clalal

175




Jiapid 2020 e T e\ BT NS

(7) 2 JSED (A asacall) ol day gl Jgaand) &3 (3 il (1) :d) Jsaadl

COMA LCOM5 ciial) p
0.156 0.312 i s
0.218 0.437 o 4l

0.25 0.5 z 4l
0.239 0.312 > sl

rdaasl) B aladia)  2-2
Cua cclulall Qlual (CH#) o 4ad pladiul dinay Gl malin aaad &

a Al gl o)l & (COMA) 5 (LCOMS) 1 asdll cluls  cilusy ash
Ngdle Joumsl)
A g Auadls alil) cilsh

Al daay 331 (gl ) (CH) Sl (C ++) dak cogie malip seli .1

cile b Lgansang malipdl b clidl) g a2

2o Glang 48 U Lo giell (2) sshall b sasagall Galial) ddas .3

galsad) sacy 3kl

Mk dan gl (COMA) 5 (LCOMS) ja Gy skl lean .4

(1) tpd) Joanll & lgdle Jgumall 25 Al il (mpe .5

(2) a8y Jsaall slane galipdl 8 cladadlly AN &ils .6

176



haghi 2020 s T Ao N2

(C#) GALIJ.I Glajdag AN (2) :eé) Jgaad)

Class Name att’\rl'iob(t);[es m’:fhcc?:js Sfu:]i oSful\r/rI]i LCOMS COMA
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Class BBB 5 9 2 0.6 0.4666667
Class CCC 3 3 9 6 1 1
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experimental work, the main benefits of the FE methods are that they
are much faster and create cost efficient solutions.

The advantages of studying the break squeal phenomenon is provide
the solutions for the designers and manufacturing to reducing noises
also to customer comfort, therefore spending money about the
research as result saving money.

Future Work

It is recommended that for future work more disc brake kinds are
studies and analyzed to better expect the probability that a brake
noise may happen when the brake is applied. Different other methods
could be used to better know the happening of noise in the brakes. In
this plan, only high frequency brake squeal was studies. This work
could be protracted to study the low frequency noises such as groan,
moan etc.
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Table (9) Modal pair’s frequency

Figure (b) above shown the influence of the variations can be clearly
seen from measured and simulated frequencies on system and
component levels

s DEF original
40 DEF Fins 37
30 e DEF Fins 39

==——DEF Fins 45

15
10

diffent frequncy
>

Nods

Figure (19) different frequency against nodes model

Figure (19) shows the variation of the number of fins. The result
shows that the change of the fins observed that the squeal occurred at
frequencies of 5119.9 Hz at the number fins 37. Also the result was
showed significant impact of change at the number fins 45.

Conclusion

Brake system is one of the most significant parts of the vehicle.
Improper brake system could lead to loss of life and property. Noise
from the brake system makes irritation and is annoying for the
customers and passengers. It is therefore very important that noise
free brake systems are designed and used in the vehicles.

Prediction of disc brake squeal using finite element (FE) systems
mainly through complex eigenvalue analysis has been a common
practice in the brake research community. As opposed to the
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result the squeal noise will be decreased because the number of fine
is dropped.

. Young’s Poisson’s .
Number of fins mo du%us (Pa) ratio Density (kgm-3)
FE original 42 | 96725 E® 0.25 7250
37 96725 E® 0.25 7250
39 96725 E° 0.25 7250

Table (8) disc rotor properties

Chart Title

30000
g 20000
c
Q —freql FE
g 10000 a
w 0 e freqfins 37

0 5 10 15 fins 45
nodes
Figure (18) fins number impact
Deferent Deferent Deferent
Node model frequency frequency 37 frequency 45
(original) 42

2 0.27 0.92 0.86

3 1.4 2 0.9

4 3.2 6.2 5.5

5 7.8 6.7 7.1

6 7.7 15.6 6

7 19.6 2.5 6.4

8 14 5.2 8

9 8 7 14

10 5 19 44

11 18 7 21

12 24 12 20

13 15 9 16
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Node model Deferent Deferent Deferent

frequency frequency - 10% frequency +10
(original)

2 0.27 0.6 0.55

3 1.4 2.2 2

4 3.2 5.7 5.2

5 7.8 7.8 7

6 3.7 5.7 7.9

7 19.6 27.5 24.8

8 14 18 16.2

9 8 7 7

10 5 39 36

11 18 20 18

12 24 42 38

13 15 41 37

Table (7) different frequency, change properties

as
Yongs
40 +10%
E 35 def |
origmna
3 30 &
o yongs -
2 35 10%
-
c 20
w
@ 15
£
T 10
5
o
o 2 a 6 8 10 12 14
nods

Figure (17) different frequency against nodes model

Effected of Change fins number

Many of the experimental has been done to study the effect of
change the geometry shape within change number of fins .however it
found there the slight impact in the 37-45 as the figure (18)
presented. From the beginning at node 2 the frequency 975 HZ this
grows gradually until frequency at node 8 t09734.8 HZ. However the
fins 45 is slightly increased and fins 37 slightly decreased. As a

117



Alrefak Journal for Knowledge DeCZOZ%

increase as well. Also form node 2 to node4 there no change, after
that there is slight gap between the original and 10% of young’s
modulus until node 8, then there significant gap until nodel13.

) -10% +10%
Young’s  modulus 1 n
(Pa) 8.70525E 1063975E
Density (kgm-3) 7250 7250
Poisson’s ratio 0.25 0.25

Table (6) proprieties of geometry

Chart Title
25000
20000
g 15000
s —freql FE
]
L& 10000 e yonges +10%
oungs -10%
5000 / young 4
0
0 5 10 15
nodes

Figure (16) impact of changing young’s model

Figure (16) shows the change of the young’s mode. The change was
increased +10% of young’s model and then decreased — 10%. The
result was showed that the young’s model gives close result to def
original which the experimental result.
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Figure (65) different frequency against nodes

Table (5) is provides the different frequencies which are obtained
from model simulation.

Modal pairs: Different frequency is identifying as the difference
between two frequencies in same diameter mode shape due to motion
in same node.

Node Deferent Deferent Deferent

model frequency frequency - | frequency +10
(original) 10%

2 0.27 0.82 1.1

3 1.4 1.1 1.2

4 3.2 6.2 6.9

5 7.8 1 1.1

6 3.7 6.2 6.8

7 19.6 24.2 26.8

8 14 15 17

9 8 13 15

10 5 31 35

11 18 23 25

12 24 32 36

13 15 32 -

Table (5) different frequency at node model, change density

Effected of Change young’s modulus

The effect of the stiffness of the disc on the disc brake squeal is
studied by changing Young’s modulus The figure (16) is providing
the comparison of effecting of change the young’s modulus between
the increase young’s modulus + 10% (red line) , decrease young’s
modulus -10% (green line) and FE results which original shape (blue
line), .from graph information we can see that by change young’s
modulus — 10% the green line is a slight drop as result the
frequencies dropped as well and by increase young’s modulus +10%
the gap between red and blue lines is grow this means the frequency
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nodes Frequency 1 Frequency 2 Deferent

2 1017 1017.6 0.6
3 2407.9 2410.1 2.2
4 39235 3923.5 5.7
5 5508.1 5515.9 7.8
6 7139.8 71455 5.7
7 8797.7 8825.2 27.5
8 10512 10530 18
9 12270 12277 7
10 14053 14092 39
11 15908 15928 20
12 17789 17831 42
13 19734 19775 41

Table (4) different frequency at node model

Figure (15) shows the change of the density from -10 % to +10%. It
was showed the change of the proprieties of disc rotor. In this figure
the red colour is the density +10% and black colour is the density
when decreased to -10%. The results show that the change of the
density was gives the same shape as the def original from nodes 2 to
nodes 8 but after that the shape was increased with increase the nods,
different frequency is identifying the gap between shape motions for
any nodes at simulation Procedure. The squeal is increasing within
decreased density, for example at node 5 frequency 13420 HZ is
number grow to 14825HZ.hunc the squeal will be dropped.

ap

Density
+10%

w
il

different Frequncy
[ |l o o I ¥
m o w o wn Q

Q

MNodes
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mass will lead to decrease natural frequency, Huns the vibration will
be decrease.

The properties of disc rotor have been changed, table (3) is describe a
new properties.

Density (kgm-3) 10% +10%
6525 7975

Young’s  modulus | 96725E6 96725E6

(Pa)

Poisson’s ratio 0.25 0.25

Table (3) specification of disc brake

= freql FE
density +10%

= density - 10%

] 2 4 G B 10 12 14

Figure (54) the effect of changing density
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Chart Title

20000

15000 //
10000

/ e freql FE
>000 / = freq lab

0 5 10 15
nodes

Fregency

Figure (43) describe the lab results and FE results

Characteristic modifications

Researchers have reported links between the occurrence of squeal
and the material properties of the brake components, The
modification which has done to study the influence of properties

change such as adding += 10% of density value, number of fins and
young’s model.

Effected of Change Density

Figure (14) shows the impact of change the density, it was increase
+10% to be (7975) and as we see clearly there is no change, but by
decrease the density -10%, there were large different between the FE
and -10%. As figure shown when the frequency increases the nodes
will be increase as will. For example nodes was2 the frequency is
1055 HZ this number is grow to reach 18758 at nodes 13.

—
From the equation Wn = |'£ Where Wn: is the natural frequency
and K: is stiffness confection of the material, m: is the mass. We
know that the density is equal to the mass divided by volume, so the

relationship between the mass and natural frequency is increasing the
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Table (2) Mode Order

20000
15044
18000
16000
14000

12000

10000

B8B76.6
3000

72127
6000

4000 4::
2000 24053
979.38

o

5567.1

o z 4 [ 8 10 12 14

Figure (32) Mode Orders against the Frequency of the Squeal
Noise

Figure(12) presented the diameter Mode shapes of the disc compare
with frequency, as the number of modes included increases , the
frequency is increase from 979.38HZ at mode 2 to 19044 HZ at
model 13, also the number of nodes are grow the squeal propensity
increases with an increased value of the frequency.

Validation

The detailed designing, development and verification process of a
disc brake model throughout this study will be described in this
section. Using of the modal analysis will constitute the first stage of
the verification process under which comparison of the natural
frequencies and its mode shapes will be done with experimental
results from the FE model analysis that employed the ABAQUS
software.

Figure (13) show the comparison experimental and numerical results.

111



Alrefak Journal for Knowledge

i) 10 nodal diameter at 13904 Hz

K) 12 nodal diameter at 17310 H

boundary condition

Dec202%

=}

j) 11 nodal diameter at 15596 Hz

1) 13 nodal diameter at 19044 Hz
Figure (21) Mode shapes of the disc at free-free

The images above are giving the change of shape thought the change the
mode diameter, the effect of increasing the number of modes diameter

Unstable (squeal) mode shapes for the baseline model.

Table (2) provide the mode order, frequency, and node pitch in degrees
for the car disk rotor for example if the frequency at 5567.1Hz is assumed
to be a fifth diameter mode:

Mode Order Node pitch(degrees) Frequency (HZ)
2 360 979.38
3 120 2405.3
4 90 3965.1
5 72 5567.1
6 60 7212.7
7 514 8876.6
8 45 10546
9 40 12221
10 36 13904
11 327 15596
12 30 17310
13 27.69 19044
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a) 2 nodal diameter at 979.38 Hz b) 3 nodal diameter at 2405.3 Hz

il

C) 4nodal diameter at 3965.1 Hz d) 5 nodal diameter at 5567.1 Hz

e) 6 nodal diameter at 7212.7Hz f) 7 nodal diameter at 8876.6 Hz

g) 8 nodal diameter at 10546 Hz h) 9 nodal diameter at 12221 Hz
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ABAQUAS part model

A number of modes for up to frequencies of 20 kHz have been
extracted and captured for the free-free boundary condition of the
brake disc rotor. The numerical results describe several mode shapes,
but being the dominant ones in the squeal events, only the nodal
diameter type mode shapes have been taken into account. Figure (3)
shows the mode shapes and the natural frequencies which were
calculated, including 2ND up to 13ND (nodal diameters). Clearly
visible on the rubbing surfaces of the disc are the number of nodes
and anti-nodes upon which the number of nodal diameters are based.
The anticipated frequencies are not well correlated with the
experimental results after using the standard material characteristics
for cast iron. Therefore, change of the density and Young’s modulus
is required to study the effects change of material properties of the
modes shape.

Table (1) these results are based on the material properties
given in Table

Density (kgm-3) 7250
Young’s modulus (Pa) 96725E6
Poisson’s ratio 0.25

Figure (10) ABAQUS part model &Meshed part

Images below have been provide the change of squeal throughout the
period of test.
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The figure(9) has explained the different section of the function
frequencies responds at the important point of the lab brake assembly
system ,grows up to a certain magnitude for the corresponding
nonlinear model, as demonstrated by Thompson and Stewart (2002)
for a different nonlinear system.

Simulation

In this study three different contact schemes are simulated. This is
performed in order to find out which contact scheme provided in
ABAQUS can predict similar results to complex eigenvalue analysis
and dynamic transient analysis.

CAD model of brake disc

For achieving the best accurate representation of a real disc brake,
the Solid works software has been used to model the disc brake rotor,
all of shape model details are taken from real disc rotor in brake
noise research laboratory.

Finite Element Model of Disc Brake (ABAQUAS)

The next step is to import the model into ABAQUS. To perform a
(free-free) modal analysis. This means, to obtain the natural
frequencies and mode shapes, assuming that the brake disc is not
supported by anything i.e. floating in air. Therefore not be applying
any constraints or boundary conditions to the model. Each natural
frequency will have a mode shape and this investigation is interested
in.

The model shape was creating In Solid works, saved the model as
an ACIS .sat file. Then In ABAQUS import the file. Make sure that
Topology is set to "solid" and then click OK to import the part. After
this steps need to follow this procedure to perform a modal analysis
within the model tree. The materials were Create a new material with
Young's modulus of 96725x10"6 Pa and Poisson's ratio of 0.25.Next
step is create Sections, Create a solid Homogeneous section with the
material Section assignments (within the parts branch), thane Assign
the section to the brake disc part
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Reside table

The reside table is to put all the mechanical system in one table and
also to make them arranged for the mechanical system.
Experimental procedures

In the laboratory disc brake determine of the car disc brake system
that can be the outer diameter of the 30cm and also the inner of
18.7cm.

1. The brake disc rotor is checked to be ready for tasting.
2. The hammer was connected to the computer trough the Scada I11.

3. Make sure that the amplifier is connected with Scada iii and computer
together.

4. Ensuring that the sponge is located under the disc rotor that for (Free-
Free) condition.

The brake rotor has been knocked repeatedly by an impact hammer,
consequently the signal of vibration will be create , so this signal
will be grow and thought the amplifier then from scada will be
analysis this signal by using software (ABAQUSE)

[y
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Figure (9) below shows the results tﬁzat opting from lap test

o
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and also the most efficient way to move the high speed of the
different channels, that can count application in a different wide
range for the electrical system. The different mechanical and
structure testing scenarios of the Scadas Il can be the result of the
LMS instruments’ extensive experience in supplying complete to
customized different solutions giving to optimized and performance
in the functions. The Scadas Il is actually the primary modular and
expandable system of the different machines. The system expansion
can virtually be unlimited numbers of the different channels possible
to be used of one of the Scadas Il systems.

Brake rotor

The mean part of this research is disc brake rotor, properties and
specification of this rotor flowing retiles below

a. Outer diameter =30 cm

b. Inner diameter = 18.7 cm

C. Young’s model = 96725e6 Pa
d. Density = 7250 kgm-3

e. Number of fins =42

This details have been taken from real disc rotor in lab of brake noise
research, figure (5) shows the image of this rotor

Figure (8) brake disc rotor
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Figure (7) rigs test

SCADA 111

For instant, Krutz. (2005). “ the Scalds Il offers complete different
high quality and cost effective solutions for the high speed data
acquisition and the different signal conditioning of the machines”. In
a wide range of the different applications, the Scadas Il front and the
end is tightly integrated with the LMS testing methods in the Lab
with some software and the optimally tuned to reach the specific
needs of the different noises and the vibration for the engineering
methods. Therefore, it can actually give different flexible methods to
choice with some hardware frames and the modules and outstanding
performance into the modular system as well. According, to Clarke
and Reynders (2004). “the Scadas III is the different state of the art
signal conditioning and the data acquisition that can actually offers
powerful and dynamic signal processing of the machine. It can also
analyses on the large numbers of the machine channels for the
convenient and the cost effective of the different operations of the
machines systems”. The Scadas III function need to be built from
versatile signal conditioning with an exceptional high performance
digital signal progressing and user with programmable signal
generation; which can extremely give high channel count
possibilities and the data through of the put capacities. Furthermore,
the Scadas Il totally have integrated system concept is the fastest
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Application of the finite element method in brake noise

For several purposes, researchers have used the finite element
method in brake squeal studies. The investigation of modes and
natural frequencies of the brake rotor was one of its earlier uses. The
computation of the M and K matrices in disc brake models
constitutes the most common use. Following on, to ascertain the
system’s modes, stability and frequencies a linear eigenvalue
analysis is carried out. As quoted by the other mentioned analyses,
squeal propensity is linked with the lack of linear stability, verified
by one or more than one non-dissipating Eigen modes.

Only a handful of the studies focus on the evaluation perspective of
some control methods and operational parameters, though in relation
to finite element modelling of the squeal phenomenon in disc brake
systems the technical literature can be said to be rich with respect to
the number of executed investigations.

For predicting the dynamics/ noise, parameters like additional
damping, brake temperature, wear and braking pressure should be
considered in a numerical model as a must as they can strongly
impact the mechanism of noise generation in the brake system.

Description of equipment used in the experiment

Following shows the specification of the test rig system in the
laboratory used to test the type of brake car disc. In terms of
experimentation the figure (8) have explained the highest level to
view the how the disc brake system can set up during the
experimentation system

The devices have been used in the lap research that including

e Monitor . Sensor
e SCADA I . Sponge
e Amplifier . Impact hammer

e Disc brake
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Methods to Eliminate Brake Squeal

For the purpose of reducing brake squeal in disc brakes, several
empirical methods have been developed. In this regard, examination
of various design alterations like modification of the backing plate,
changing the calliper stiffness and geometry and increasing the
damping between the brake pad and backing plate and brake piston
has been done.

Some of the generally employed solutions in the automotive
maintenance sector entail the increasing of the damping in the brake
system for suppressing brake squeal.

a) Between the calipers and backing plates, the use of an anti-
squeal product like the disc brake quiet (this product contains
ethylene, water and glycol and is manufactured by a number
of companies).

b) Applying a grease which can also be an anti-seize compound
to the piston-backing plate contact locations (at high
temperatures found in a braking system, an anti seize
compound may help in preventing the fusing or welding
together of the backing pads and pistons in addition to acting
as a lubricant).

c)Between the backing pads and calipers, the use of vibration
shims. Constrained layer dampers are usually found in these
shims (a constrained layer damper is laid up with a
viscoelastic polymer, limited between dual layers of a stiff
material like a metal). Quite a lot of off-the-shelf brake pads
contain these shims.

d) Slotting and/or chamfering of the friction material’s pads.
e) Subjecting the surfaces of brake rotors to sanding.

f) Lubricating the pins connecting the calliper to its mounting
bracket.
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In the 1950s, the first concentrated attempt to study and dissect car
disk brake squeal was made at the MIRA ( Motor Industrial Research
Association, UK) as observed by North [10].

By performing stability analysis, the real parts of the eigenvalues can
be extracted to construct the characteristic equation of the system. If
the real parts are positive then the system is unstable, and if they are
negative then the system is stable. In a disc brake system, friction
force is the main cause for the excitation of vibration and is unevenly
distributed force between the brake disc and the brake pad on either
sides of the rotor.

Research on the vibrational instabilities which lead to break squeal
has been conducted for more than fifty years. Today’s better
understanding of the vibrational instabilities that produce brake
squeal has required a great deal of detailed and sophisticated analysis
and experimental research due to the complexity of a brake system.
The ability to design a brake system and identify its causes of
squealing in advance would offer a very helpful design tool. The
literature also suggests that different brake systems radiate sound in
very different ways. Murakami (1984) studied a brake system and
found that the brake calliper and pad played major role in brake
squeal. Five years later, Nish lwaki conducted a research on a
different brake system and concluded that rotor was responsible for
the most noise. McDaniel, Moore, Chen and Clarke [11] presented a
study of acoustic radiation from the stationary brake system. The
objective of this experiment was to better understand the acoustic
radiation from squealing brake systems. The researchers found that
the great majority of squeal mechanisms occur due to the resonant
behavior of the operating brake system. They also presented an
analysis that equated the natural frequencies and modes of
mechanically-excited stationary brake systems to those of an
operating brake system. Acoustic radiation efficiencies and
intensities of the modes were computed by importing experimentally
measured velocities into a BEM software package, which revealed
that for a particular brake system, the highest radiation efficiency
occurred at frequencies above 2-3 kHz [11].
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Figure (5) Moan noise ranges

Brake Squeal theories

When several brake parts like the disc and the pad vibrate together, a
coupled system is created resulting in the occurrence of squeal noise.
Geometrical matching and phase vibration will be triggered in
consideration of bending modes coupling encompassing similar
frequency and wavelength of the components (Fieldhouse, 1999).
[11] Figure (4) shown the brake squeal noise.
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Figure (6) squeal noise ranges
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vibrations at right angles to the disc plane in such a scenario. The in-
plane vibrations are excited with the decreasing braking power
amongst the brake disc and the pads, effectively impacting the disc
plane [9]. As the figure (4) below presented the range of frequencies

Frequency| Range for Brake Noise
and Vibration Issues

i

|

High Frequency
Squeal
L. F. Squea
L 10 | |
1K

50

;

[=]

10K 20K
Frequency (HZ)

Figure (4) range and type of frequencies

Brake moan

Dunlap et al (1999) investigated various categories of brake noise
namely low frequency noise, low frequency squeal and finally high-
frequency squeal. Low frequency noise typically occurred at
frequency between 100 and 1000 Hz where grunt, groan, grind and
moan generally fall into this category. This class of noise was due to
friction material excitation between the disc and pad interface. Low
frequency squeal defined as a noise having a narrow frequency
bandwidth in the frequency above 1000 Hz and yet below the first in-
plane mode of the disc [18]. The Mong noise has been ranged
between 30-600 HZ, figure (4) shows the Moan noise.

99



Alrefak Journal for Knowledge Dec202|D‘vI' Alrefak K

frictional excitation is caused by this kind of noise. With regards to
brake squeal, optimum conditions are produced by this sort of
coupling. At frequencies above 5 kHz, high frequency squeal occurs
which is quite a trouble maker in brake development. The frequency
of squeal matches with the circumferential resonance frequencies of
the rotor disc according to experimental proofs [7]. Commonly
referred to as grunt, grind, moan and groan is the low frequency
brake noise, occurring between 100 Hz and 1 KHz. The excitation of
the friction material at the rotor and lining interface serves as its
point of origin. As the vehicle moves at a low speed, a vibration in
the form of an annoying high-pitched squeal is produced owing to
the contact of the brake pads with the rotor, thus resulting in the
occurrence of squeal in disk brakes.

A piston, guide pins, sealing ring, dust boot, carrier bracket, rotating
disc, non-rotating friction pads, yoke and Caliper are the constituents
of a car brake system. The pads are loosely located in the caliper and
are situated alongside the carrier bracket. In a floating calliper
design, the caliper is permitted to slide quite freely along the two
mounting guide pins. The disc rotates at a similar speed to the wheel
and is bolted to the car wheel. The two pads come in contact with the
rotating disc surfaces with the application of the disk brake. Sound is
generated when a small portion of the vehicle’s kinetic energy is
converted to sound energy, though most of it transforms to heat
through friction [8].

An important concern for new vehicle designs is the optimization of
this automotive noise phenomenon. To assuage efficaciously the
kinetic energy of a vehicle is the primary purpose of a brake. This is
accomplished by its conversion to heat energy which is produced
when friction occurs between the pads and the brake disc. High
frequency vibrations of the brake disc can be excited during the
process of braking under particular parameters of operation. These
substantial brake structural vibrations are considered undesirable,
with the squealing of brakes having no impact on the actual braking
effect. When squealing occurs, the out-of-plane vibrations are
deemed physically accountable for the emission of noise from the
brake disc. The surface of the brake disc’s friction ring is subject to
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Drilled Brake Rotors
The image bottom shows the general shape for this type

Figure (2) drilled brake rotor

http://auto.howstuffworks.com/auto-parts/brakes/brake-parts/brake-
rotors2.htm

Figure (3) disc brake slotted

http://auto.howstuffworks.com/auto-parts/brakes/brake-parts/brake-
rotors2.htm

Brake Noise

Three categories are mostly used to classify brake noise. Low
frequency squeal, high frequency squeal and low frequency noise.
Low frequency squeal occurs in the frequency range above 1 KHz
and below the first circumferential mode of the rotor [6]. Coupling of
more than two modes of various components of the brake system and
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arowe.
i

Figure (1) Disc Brake System

[Source:http://auto.howstuffworks.com/auto-
parts/brakes/brake-types/disc-brakel.htm]

Brake disc involves of three main components: Brake Pads, Rotor,
and Caliper. Each of these components is defined above in detail.

Brake Rotor

According Rahim and Bakar. (2008) [5]. The disk brake is a
different device for slowing and stopping several rotations for the
machine wheels and whiles in terms the motion of the machine.
Therefore, the brake disc is usually made of the metal cast iron, in
the different cases the disc brake is made of some composites such as
ceramic matrix composites and reinforced carbon to actually connect
to the wheels and also the axles from different devices. In terms of
stopping the wheels some different materials friction in the form of
brake pads that can be connected to the device called a brake calliper.
Therefore, the bake disc can actually be forced in the mechanical
machines. For example: hydraulically, pneumatically and
electromagnetically as well. Significantly, the important of both sides
of the disc are the friction causes of the disc brake and also attached
into the wheel to slow or stop the some vibrations from the different
machines. The brakes can be converting into the motion to heat the
vibrations if the brakes get very hot and the different brakes will
comes fewer effectives with the phenomenon of the brake fade.
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with vehicle vibration and noise via improvement. This can be
validated from the literature which describes how awareness
regarding brake vibration and noise grew from the early 1930’s. The
mechanism of generation can be used to explain the various available
categories of brake vibration and noise like squeal, hum, squeak,
groan and judder. Three primary classifications namely judder,
squeal and creep-groan were suggested for brake vibration and noise
by a recent review. From these classifications, the most expensive for
automobile manufacturers owing to warranty payouts and the most
irritable and annoying for the environment and the customers alike is
the category of “squeal’ [1] and this type is most common.

In this paper, detailed explanations regarding the working of the
brake disc and its various parts are provided. Being the major cause
of irritation and dissatisfaction for customers, the background to the
problem of brake noise is explained in this section as it is one of the
major concerns for the vehicle and brake system manufacturers. The
occurrence of brake noises, their various types and the methods used
to eliminate or reduce the noises is hence explained in this section as
well [2].

A pair of brake pads, a calliper —piston assembly where the piston
slides within the calliper on top of the vehicle suspension system and
a disc capable of rotating about the axis of a wheel are the basic
components of a disc brake system. The piston pushes forward and
presses the inner pad against the disc and at the same time, the
calliper presses the outer pad against the disc with the application of
hydraulic pressure [3].

Brake Disc

By clamping brake pads onto a rotor mounted to the hub, a braking
force is generated by the disc brake system. A small lever input at the
handlebar is converted to a great clamp force at the wheel due to the
high mechanical advantage offered by the mechanical and hydraulic
disc brakes. Brake power is generated prior to which the rotor is
pinched with friction material pads because of this large clamp force.
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Introduction

The theory underpinning the brake disc and brake noise pertaining to
the brake system forms the basic text of this literature review.
Reducing or eliminating altogether the vibration and noise of a
vehicle structure and system helps in gaining a competitive edge for
the automobile manufacturers as vehicle comfort has become a
crucial element in indicating the quality of a car. Finite elements in
brake vibration and noise are inevitable, with the advancement
towards other elements of vehicle design improvement contrasted
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Study the noises phenomenon in the brake i
system

Mohamed Salem Elfitouri Higher Institution OF Engineering
Technogies Tripole

Ali Ahmed Dikhil Higher Institution OF Engineering Technogies
Tripole

Suliman Ahmed Hensheri Higher Institution OF Engineering
Technogies Tripole

Abstract

The noise and vibration generated by the braking system in
passenger cars are important technical and economic problems in the
automotive industry.

In recent years, the finite element (FE) method has been found to be
a useful tool in predicting the occurrence of noise in a particular
brake system during the design stage.

This paper presents a more refined FE model of the disc brake
corner that contains the wheel hub and steering knuckle. The model
IS an extension of earlier FE disc brake models. Experimental has
been modelled analysis of the disc brake system is initially used to
validate the FE model. The unstable frequencies were then predicted
by applying a complex eigenvalue analysis to the FE model. Finally,
a number of structural modifications are made and simulated to
evaluate brake squeal at the design stage.

Overall Aim

The over all of aim of this paper is to study the noises phenomenon
in the brake system and developed method to minimise this noise
though the experiments and simulation to help designers and
industries to understand the effect of vibration on disc brake rotor,
and also to understand advanced data analysis methods by using
ABAQUSE software.
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1. To decrease traffic congestion in city there is a need for a
public transport (PT) system as a public buses, the increasing
use of private cars has showed unsustainable in the developed
cities (Adel, 2019). Therefore, should be encouraging public
transport as a model transport policy for high car use cities,
such as the Gharian city.

2. Future research in this area, | recommend applying a Binary
Model, it is expected will considerably enhance the predictive
accuracy of the models.

3. Search for other factors that affect the shift from private car
to public transport.

4. To indicate the Traffic congestion problem, should be survey
the traffic volume flow more cleared in detail.
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vehicles were private car (about 82%). As in Al-Salkhana
entrance, 9,832 vehicles per week entered from this entrance,
about 8,422 of these vehicles were private car (about 86%). At
Al-Dahra entrance, 3,633 vehicles per week entered from this
entrance, 2,726 of these vehicles were private car (about 75%).
Lastly Abou-Rshada entrance, about 3,364 vehicles per week
entered from this entrance, 2,358 of these vehicles were private
car (about 70%). In general, the traffic volume at the five main
entrances was high, especially on Sunday and decreased on
Monday and Tuesday and then increased again on Wednesday
and Thursday, the highest traffic volume per hour was (8 am to
9 am). Traffic volume in Gharian is very huge and that is caused
traffic congestion in center of city at peak period.

7- Conclusions and Recommendations

This study describes the traffic flow to Gharian streets from five
entrances at peak period hours (8 am to 16 pm); it is noticeable
that on Sunday and Thursday was the largest volume of traffic.
Also it is known that the problem of the study became clear and
no a public transport in the city. Some of factors as reasons
support to use private car and the reasons to switch from private
car to public transport have encouraged the travellers to shift to
the public transport (PT) system (Wei and Jacquelind, 2013). It
is clearly needed to improve and development road network in
the city to entered public transport system (such as public buses)
in city to avoid the traffic congestion. Finally, the increasing
number of private cars and private transport namely taxi,
microbuses and coaches in the city has been named as the cause
for increased road traffic congestion and traffic accidents.
Additionally, recommendations are presented for further work
as follows:
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Majority of respondents likes to switch to public transport by
some factors as in figure (15), which 20% it is cheap, 26.6% it is
fast service, 30.4% it is covered all city roads, and 23%would do
so if the waiting time is appropriate.

35.0 ~
30.0 -
25.0 ~
20.0 -
15.0 -
10.0 -
5.0 -

.0

Percentage

cheap fast service  waiting time is covered all city
appropriate roads

Reasons to switch to PT

Fig- (15): Reasons to switch to PT system

6- Data Analysis and Discussion

A survey was conducted at the five main entrances of Gharian
city to determine the traffic volume in the city center during
peak period hours. The high traffic volume was in Tobby
entrance, it is consider the main entrance for all travellers from
outside of city, which approximately 16,233 vehicles (within
five working days) per week entered from this entrance, 13,779
of these vehicles were private car (about 85%), which is a very
huge number. As well dependence on private cars were also in
the rest of the entrances. As in Sahban entrance, 12,293 vehicles
per week entered from this entrance, about 10,131 of these
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5- Questionnaire Analysis to Support of Public
Transport

The analyses of the factors which support the public
transportation system (PT) option will be described according to
the questionnaire items as follows.

5.1- Reasons support to use private car
In Gharian city and all Libya cities most people consider the
private car is favored over all other modes (Fathi, 2007),
because from the figure (14) below shows the 20.7% car is
available, 24.5% it is comfortable, 38.5% it is gave them
freedom of movement, 8.9% it is safe, 7.4% it is prestige.

45.0
40.0
35.0
30.0
25.0
20.0
15.0
10.0
5.0
.0

Percentage

_=

available

comfortable safe freedom of prestigious

movement

Reasons for use private car

Fig- (14): Reasons for use private car

5.2- Reasons to switch from private car to public

transport
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Fig- (12): Traffic Volume of Abou-Rshada Entrance during working
day

Fig- (13): Horizontal plan of Abou-Rshada entrance
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Fig- (11): Horizontal plan of Al-Dahra entrance

4.5- Abou-Rshada Entrance

The total number of vehicles at peak hours in Abou-Rshada
entrance was 689 On Sunday (private car 71%, taxi 1.9%,
Microbus & Coach 1.4%, Truck 18.7%, Other 7%), On 717
Monday (Private car 68.1%, taxi 2.4%, Microbus & Coach
1.7%, Truck 15.7%, Other 12.1%), 654 On Tuesday (Private car
69%, taxi 2%, Microbus & Coach 1%, Truck 13.3%, Other
14.7%), 556 On Wednesday (Private car 71.8%, taxi 2.7%,
Microbus & Coach 0.9%, Truck 13.8%, Other 10.8%), 748 On
Thursday (Private car 71%, taxi 2.5%, Microbus & Coach 0.9%,
Truck 12.5%, Other 13.1%). Figure (12) shows Traffic volume
during working days and Figure (13) shows the horizontal plan
of Abou-Rshada Entrance.
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4.4- Al-Dahra Entrance

The total number of vehicles At Peak hours in Al-Dahra
entrance was 814 on Sunday (private car 75.9%, taxi 3.4%,
Microbus & Coach 8.8%, Truck 6%, Other 5.9%), 750 On
Monday (Private car 73%, taxi 2.5%, Microbus & Coach 12%,
Truck 6.7%, Other 5.8%), 610 On Tuesday (Private car 70.5%,
taxi 1.6%, Microbus & Coach 11%, Truck 9.7%, Other 7.2%),
657 On Wednesday (Private car 76.1%, taxi 1.4%, Microbus &
Coach 5.6%, Truck 9.7%, Other 7.2%), 802 On Thursday
(Private car 78.7%, taxi 1.2%, Microbus & Coach 8.5%, Truck
7.1%, Other 4.5%). Figure (10) shows Traffic volume during
working days and Figure (11) shows the horizontal plan of Al-
Dahra Entrance.
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Fig- (10): Traffic Volume of Al-Dahra Entrance during working day
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Fig- (9): Horizontal plan of Al-Salkhana entrance
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Fig- (7): Horizontal plan of Sahban Entrance

4.3- Al-Salkhana Entrance

The total number of vehicles per hour from 8 am until 16 pm
from Al-Salkhana entrance was 2,349 On Sunday (private car
83.2%, taxi 3.7%, Microbus & Coach 3.7%, Truck 5.4%, Other
4%), 1,914 On Monday (Private car 85.3%, taxi 3.1%, Microbus
& Coach 3.6%, Truck 4.8%, Other 3.2%), 1,401 On Tuesday
(Private car 85.8%, taxi 2.7%, Microbus & Coach 3.6%, Truck
4.8%, Other 3.1%), 2,002 On Wednesday (Private car 88.7%,
taxi 1.7%, Microbus & Coach 2.5%, Truck 3.8%, Other 3.3%),
2,166 On Thursday (Private car 85.8%, taxi 1.4%, Microbus &
Coach 2.3%, Truck 7%, Other 3.5%). Figure (8) shows Traffic
volume during working days and Figure (9) shows the
horizontal plan of Al-Salkhana Entrance.
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4.2- Sahban Entrance

The number of vehicles per hour from 8 am until 16 pm from
Sahban entrance was 2,824 On Sunday (private car 82.6%, taxi
6.8%, Microbus & Coach 5%, Truck 3%, Other 2.6%), 2,334 On
Monday (Private car 82.2%, taxi 6.2%, Microbus & Coach
5.9%, Truck 3%, Other 2.7%), 2,028 On Tuesday (Private car
80.3%, taxi 7.7%, Microbus & Coach 6.2%, Truck 3%, Other
2.8%), 2,420 On Wednesday (Private car 84.8%, taxi 5.2%,
Microbus & Coach 5.6%, Truck 2.4%, Other 2%), 2,687 On
Thursday (Private car 82%, taxi 5.5%, Microbus & Coach 7.6%,
Truck 2.3%, Other 2.6%). Figure (6) shows Traffic volume
during working days and Figure (7) shows the horizontal plan of
Sahban Entrance.
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Fig- (6): Traffic Volume of Sahban Entrance during working day
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4.7%, Truck 2.6%, Other 2.3%), 3,066 On Wednesday (Private
car 84.6%, taxi 4.8%, Microbus & Coach 3.8%, Truck 2.9%,
Other 3.9%), 3,732 On Thursday (Private car 85.6%, taxi 6.8%,
Microbus & Coach 3.8%, Truck 1.8%, Other 2%). Figure (4)
shows Traffic volume during working days and Figure (5)
shows the horizontal plan of Tobby Entrance.

3500
3000 -
@
£ 2500 -
= J
<>3 2000 M Private Car
o 1500 - T
Q2 axi
'dC:U 1000 - ‘
= 500 - m Microbus & Coach
0 - B Truck
N N N N N
\)leb o(\b'b Q:’b'b Q,(_,b'b &(_)b'b M Other
S S
&Q/
working days

Fig- (4): Traffic Volume of Tobby Entrance during working day

Fig- (5): Horizontal plan of Tobby Entrance
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Tobby entrance from the east side of the city, the south side two
entrances of Sahban and Al-Salkhana, from the west side is Al-
Dahra, as well as Abou-Rshada entrance from the North side of
the city as shown in Figure (3).

Fig- (3): Main Entrances of Gharian city
1- Tobby Entrance 2- Sahban Entrance 3- Al-Salkhana Entrance
4- Al-Dahra Entrance 5- Abou-Rshada Entrance
Source: http://wikimapia.org

All entries were counted and measured within five working days
per week (Sunday 14 May to Thursday 18 May 2018) At Peak
period hours (8am to 16 pm).
4.1- Tobby Entrance

The number of vehicles per hour from 8 am until 16 pm from
Tobby entrance road to Gharian was 3,825 On Sunday (private
car 85.5%, taxi 6.5%, Microbus & Coach 3.5%, Truck 1.9%,
Other 2.6%), 2891 On Monday (Private car 84.4%, taxi 7.2%,
Microbus & Coach 4.1%, Truck 1.8%, Other 2.5%), 2,719 On
Tuesday (Private car 83.7%, taxi 6.7%, Microbus & Coach

e
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environment (Neurman, 2003) and (WHO, 2015). Due to the
complex scenarios happening in the city a study has been carried
out to understand the traffic volume flow in the city center, and
to try to establish suitable transport system model to reasonably
described traveler’s attitude and perception in Gharian city.

3- Methodology

Data collection, survey procedure and traffic counts were carried
out on five entrances and major streets in Gharian city in May
2018. Traffic counts were collected for 8 hours per work day
time starting at 08 am to 16 pm in order to have most of the day
traffic volume fluctuation. A questionnaires study was carried
out in selected urban areas of the Gharian city to determine and
investigate why people use private car instead taxi (for example
cab and micro or minibus) in Gharian city. A total of 150
questionnaires were collected (Sekaran, 2003) over period of
one month from (1" May to 31" May 2018). The Statistical
Package for Social Science (SPSS) version 19 and Excel 2007
software were used to analysis and descriptive the questionnaire
and data collection in this study.

4- Traffic Volume on Gharian Entrances

This study aims to support the problem statement in the study
area and shows the number of own vehicles entering Gharian
every day at peak period hours. The result of this study points to
the increased travel time and low driving speed during morning
and afternoon hours for different areas in Gharian city and
caused the traffic congestion in city center. This study aims to
assess the traffic volumes on the five main entrances to the city,
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Fig- (1): Location of Gharian city from Capital city of Libya
Source: http://wikimapia.org

Fig- (2): harian city plan
Source: http://wikimapia.org

2- Problem statement:

The number of private cars users in Gharian city are increased
and have becomes more popular and dominant than other modes
of transport in city due to their availability, flexibility and
convenient for travel when required. Private cars also represent
high status, comfort and safety. However, travellers in Gahrian,
also used private transport namely microbuses and private taxies
to their works, study and shopping activities. Private transport
can be owned and operated by individuals or private company.
The uncontrolled usage of these transport modes has caused
traffic congestion problems in the city, which has increased
travel time, road accident and air pollution to the city
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32°10'11”"N 13°01'00"E, it is far about 85 km southwest of the
Libyan capital city, Tripoli, located on 820 m above the sea level
(Libya profile, 2008). According the latest statistics in 2016, the city
population is 176,000 (Civil Status Bureau, 2016) and it has area
about 4660 km?. Figure (1) shows the location of Gharian in Libya
map and Figure (2) shows Gharian plan. A roads and transport is
important areas in our city lives (GTI). It is advanced science, studies
and researches, designs and solutions in this area are being made
daily to find the most appropriate ways for travellers and keeping up
of the rapid development (Adel, 2019) & (Amiruddin and Adel,
2011). Expansion of cities is accompanied by an increase in the
population growth and economic activities erected thereon; it is one
of the major factors that cause an increase in Traffic. Traffic
problems are varied and some of them very complicated, they are
increasing day after day if specialists didn't find the right solution
(GTI) and (Linda, 2003). No doubt, the problems that happen due to
the development of cities, and in order to continue this development
should search for appropriate solutions, this makes transportation
system (PT) also advanced. In general, progress of cities is linked by
the progress of transportation system.
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1- Introduction

Most of the Libyan cities are suffering from severe traffic congestion
(Adel, 2016). Gharian is one of the most active cities and the large
city in the Al-Gabel Al-Garby in Libya. Gharian Located in the
northwest part of Libya, Gharian is a Mountain City, coordinates:
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The Descriptive Analysis for Traffic Volumeon =
Main five Entrances to City Center of Gharian,

Libya
Adel Ettaieb EImloshi Department of Civil and
Structural Engineering
Mohammed Mustafa Khalifa Engineering Faculty of Gharian
adelelmloshi
Abstract

Most of the Libyan cities are suffering from severe traffic
congestion. This is due to increases in private car usage and taxi.
Gharian is the main city of Algabel Algarbi, it is one of these cities
that where the majority of the travellers prefer to use private car,
which that make up of 90% of the traffic volume, whereas the
remaining ten percents use private transport as (taxi, micro bus and
privately operated coaches). This study aims to support the problem
statement in the study area and shows the number of private car and
private transport vehicles entering Gharian every day at peak hours.
Also aims to identify factors that affect transportation mode
preferences for all trips, to develop a suitable model for the Gharian
travellers. For this questionnaire survey was carried out in Gharian
city in the year 2018 to explore the potential reduction of private cars
usage on the road through optimal use of public transport (PT)
system. The study sample total is 150 respondents. They were
selected and distributed randomly from different Gharian residential
areas. The Statistical Package for Social Science (SPSS) version 19
and Excel 2007 software were used to analyses the questionnaire.

Key words: private car, traffic volume, traffic congestion, private
transport (taxi, microbus and coaches), main entrances and public
transport (PT) system.
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Fig. 8 Effect of biocides types, concentrations and water sources for
SRB eradication

10. Conclusions

From the previous study we can concluded the following:

1. Ghani oilfield has three different classes of oilfield water namely
(a) water from water source wells, (b) produced water from sour
crude oil formations, and (c) produced water from sweet crude oil
formations. All the three types of water are contaminated with sulfate
reducing bacteria.

2. The presence of sulfate reducing bacteria generates hydrogen
sulfide (H2S) which causes rotten egg like smell, and it is a toxic gas.
The presence of H»S is a cause of corrosion and environmental
impacts.

3. Three different classes of biocide chemicals were tested for
eradication of sulfate reducing bacteria in the Ghani oilfield. Time
Kill test procedure was adopted to evaluate the performance of
biocide chemicals.

4. The biocide chemicals were obtained from Jowfe Oil Technology
Company. The biocide formulation based on phosphonium
compounds as an active ingredient is the most suitable chemical for
eradication of sulfate reducing bacteria. The biocide formulation
based on quaternary ammonium compounds as active ingredient did
not show satisfactory performance. The chemical formulation based
on glutaraldehyde as an active ingredient, also showed satisfactory
performance results for eradication of sulfate reducing bacteria in the
Ghani oilfield.

5. So we can use the effective types of biocide chemicals for
eradication of sulfate reducing bacteria to avoid any problems in
petroleum facility.

References
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Fig. 7 MIC of biocide chemicals for SRB in Sweet Produced Water

JOF CIDE 5622 (phosphonium based biocide) is the most effective
biocide among the three products studied in this research, because of
the Minimum inhibition concentration shows the lowest values 50
ppm in both cases for 2 hours and 24 hours.

Otherwise, the Minimum inhibition concentration of JOF CIDE 5692
(glutaraldehyde based) biocide shows high values 300 ppm and 100
ppm at killing time 2 hours and 24 hours in SRB in Water from
Water Source Wells respectively. Generally, we can say that it gave
satisfactory results for eradication of SRB in Ghani field waters.

By comparison the results of the three different biocide in the three
cases of water sources, it is obviously that the eradication SRB in
Sweet Produced Water and SRB in Sour Produced Water more
effective than SRB in Water from Water Source Wells, especially for
JOF CIDE 5692 (Glutaraldehyde Based) and JOF CIDE 5622
(Phosphonium Based) as shown in Figure 8.
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At 2 h contact time MIC value is 50 ppm  ; At 24 h contact time MIC
value is 50 ppm

The minimum inhibition concentration has also been calculated at 2h
and 24h contact time of biocide chemicals studied in this work. The
summary of results is presented in Table 10.

Table 10: Minimum inhibition concentration (MIC) of biocide chemicals at
2h and 24h contact time for killing SRB

. MIC Value
Biocide
2h Contact Time | 24 h Contact Time
SRB in Water from Water Source Wells
JOF CIDE 5692
(Glutaraldehyde Based) 300 ppm 100 ppm
JOF CIDE 5225 Not Effective up to Not Effective up to
(Quaternary Ammonium Based) 400 ppm 400 ppm
JOF CIDE 5622
(Phosphonium Based) 200 ppm 100 ppm

SRB in Sweet Produced Water

JOF CIDE 5692

(Glutaraldehyde Based) 50 ppm 50 ppm
JOF CIDE 5225
(Quaternary Ammonium Based) 400 ppm 400 ppm
JOF CIDE 5622

50 ppm 50 ppm

(Phosphonium Based)

SRB in Sour Produced Water

JOF CIDE 5692

(Glutaraldehyde Based) 50 ppm 50 ppm
JOF CIDE 5225

(Quaternary Ammonium Based) 900 ppm 900 ppm
JOF CIDE 5622 50 ppm 50 ppm

(Phosphonium Based)

On the other hand, the obtained results are expressed graphically as
shown in figures 5, 6 and 7.

The MIC values are clearly indicating that quaternary ammonium
based biocide (JOF CIDE 5225) is not very effective biocide for
killing SRB in the waters of Ghani oilfield. Whereas the Minimum
inhibition concentration reached to 900 ppm for both 2 hours and 24
hours
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Concentration Control Time Kill Test - 2h | Time Kill Test — 24
of h
Biocide in Serial No. Serial Serial Serial Serial
ppm 1 No. 1 No. 2 No. 1 No. 2
50 + |+ |+ - - -] -]-]-1-]-1-1-1-1-
100 +l+ |+ - - -]-]-1--1-1-1-1-1-
200 ++ |+ |- --]-1-1-|-1-1-1-1-]-
300 + |+ |+ |- -]-]-1-1-|-1-1-1-1-1-
400 +l+ |+ - - -]-]-1--1-1-1-1-1-
+ indicates the growth of SRB ; - indicates no growth of SRB

At 2 h and 24 h contact time 50 ppm concentration of chemical is enough

to kill SRB

Table 8: Effect of JOF CIDE 5225 (Quaternary Ammonium Based Biocide)
on SRB Killing Test in Sour Produced Water

Concentration Control Time Kill Test - 2h Time Kill Test—24 h
of Serial No. | Serial No. | Serial No. | Serial No. | Serial No.
Biocide in ppm 1 1 2 1 2
50 S N I A T O A T R O O O IR (S
100 B T T T T I I O i o O I S
200 B O e I T e I e I I I I O A
300 S S S T T O A T S N O IR (S
400 S S S I T T O I O T S A I I (S
700 + |+ |+ |+ |- -+ -] -] -+ -
900 MR EERE - |-
1000 + v - - -
+ indicates the growth of SRB ; - indicates no growth of SRB

The chemical is effective at 900 ppm concentration at 2h and 24 h contact

time

Table 9: Effect of JOF CIDE 5622 (Phosphonium Based Biocide) on SRB

Killing Test in

Sour Produced Water

Concentration Control Time Kill Test - 2h Time Kill Test — 24 h
of Serial No. | Serial No. | Serial No. | Serial No. | Serial No.

Biocide in ppm 1 1 2 1 2
50 + |+ |+ -] --|-1-1-1-1-1-1-1-1-
100 + 0+ |+ - - -]-1-1-1-"1-1-1-1-]-
200 + 0+ |+ - - -]-1-1-1-"1-1-1-1-]-
300 + 0+ |+ - - -]-1-1-1-"1-1-1-1-]-
400 + 0+ |+ - - -]-1-1-1-"1-1-1-1-]-

+ indicates the growth of SRB ; - indicates no growth of SRB
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+ indicates the growth of SRB ; - indicates no growth of SRB

At 2 h and 24 h contact time 50 ppm concentration of chemical is enough
to kill SRB

Table 5: Effect of JOF CIDE 5225 (Quaternary Ammonium Based Biocide)
on SRB

Killing Test in Sweet Produced Water

Concentration | Control Time Kill Test - 2h | Time Kill Test—24 h
of Serial Serial Serial Serial Serial
Biocide in No. 1 No. 1 No. 2 No. 1 No. 2
ppm
50 + |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ ]+ ]+ |+
100 + |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ ]+ ]+ |+
200 e o T T I o I O O O T
300 e o T o T T T [ B I I B I
400 |+ -+ -+ -+ +]-+]+]-
+ indicates the growth of SRB ; - indicates no growth of SRB

The chemical is not effective to kill SRB at 400 ppm concentration.

Table 6: Effect of JOF CIDE 5622 (Phosphonium Based Biocide) on SRB
Killing Test in
Sweet Produced Water

Concentration Control Time Kill Test -2h | Time Kill Test — 24
of h
B'Opcrzﬂ]e " SerialNo. | Serial | Serial | Serial | Serial
1 No. 1 No. 2 No. 1 No. 2
50 + |+ |+ - -+ - - -
100 + |+ [+ - -] -]-1-1-1-1-1-1-1-
200 + |+ [+ - -] -]-1-1-1-1-1-1-1-
300 + |+ + | -] -1-1-1-1-1-1-1-1-
400 + |+ |+ - - ---]--]-]-1-]-
+ indicates the growth of SRB ; - indicates no growth of SRB

At 2 h contact time MIC value is 100 ppm ; At 24 h contact time MIC
value is 100 ppm

Table 7: Effect of JOF CIDE 5692 (Glutaradehyde Based Biocide) on SRB
Killing Test in Sour Produced Water
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Concentration Control Time Kill Test - 2h Time Kill Test—24 h
Biocidgfin ppm | Serial No. | Serial No. | Serial No. | Serial No. | Serial No.
1 1 2 1 2
50 ++ [+ |+ |+ |+ |+ |+ |+ |+ + |+ ]+ ]|+ |+
100 E O T T T S O O O
200 E O T T T S O O O
300 ++ |+ |+ |+ |+ |+ |+ |+ |+ ]|+ |+ +]|+ |+
400 ++ [+ |+ |+ |+ |+ |+ |+ |+ + |+ ]+ ]|+ |+
+ indicates the growth of SRB ; - indicates no growth of SRB

The chemical is not effective to kill SRB at 400 ppm concentration of
above mentioned chemical.

Table 3: Effect of JOF CIDE 5622 (Phosphonium Based Biocide) on SRB
Killing

Test in Water from Water Source Wells

Concentration | Control Time Kill Test -2h | Time Kill Test —24 h
of Serial Serial Serial Serial Serial
Biocide in No. 1 No. 1 No. 2 No. 1 No. 2
ppm
50 + |+ |+ |+ |+ |+ |+ |+ |+ |+ ]|+ |+ +]+]-
100 A+ |+ -+ ----|-1-1-1-1-]-
200 + |+ |+ --|-1-1-1-1-1-1-1-1-1-
300 + |+ |+ --|-1-1-1-1-1-1-1-1-1-
400 + |+ |+ - -] --]-1-1-1-1-1-1-/|-
+ indicates the growth of SRB ; - indicates no growth of SRB

At 2 h contact time MIC value is 200 ppm ; At 24 h contact time MIC
value is 100 ppm

Table 4: Effect of JOF CIDE 5692 (Glutaradehyde Based Biocide) on SRB
Killing
Test in Sweet Produced Water

Concentration Control Time Kill Test -2h | Time Kill Test — 24
of h
Biocide in Serial No. Serial Serial Serial Serial
ppm 1 No. 1 No. 2 No. 1 No. 2

50

100

200

300

4|+ ||+
4|+ ||+
+ 4+ |+ |+

1

1

1

1

1

1

1

1

1

1

1

1

400
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In the present study the following concentrations of biocides were
used:

a) For JOF CIDE 5692: Control (zero concentration), 50 ppm,
100 ppm, 200 ppm, 300 ppm, and 400 ppm.

b) For JOF CIDE 5225: Control (zero concentration), 50 ppm, 100
ppm, 200 ppm, 300 ppm, and 400 ppm, and 700, 900 and 1000
ppm in case of quaternary ammonium based biocide on SRB
Killing Test in Sour Produced Water.

c) For JOF CIDE 5622: Control (zero concentration), 50 ppm, 100
ppm, 200 ppm, 300 ppm, and 400 ppm.

In all cases triplicate results were obtained by using tubes containing

media in three bottles. Control samples were also in triplicate. The

contact time was selected as 2 hours and 24 hours. The period of all
tests were carried out through 28 days. The summary of results for all

tests are presented in Tables from 1 to 9.

Table 1: Effect of JOF CIDE 5692 (Glutaradehyde Based Biocide) on SRB

Killin

Test ir? Water from Water Source Wells

Concentration | Control Time Kill Test -2h | Time Kill Test —24 h
of
Biocide in  ™qo o™ | Serial | Serial | Serial | Serial
ppm No. 1 No. 1 No. 2 No. 1 No. 2
50 S S I R I S O O T S O O T O T O I o T o O e A
100 e I T o A S A S O O I I RPN I I
200 + |+ |-+ FH |+ - -] -] -]
300 + |+ |+ - -|-|-|-]-]-]-]-1]1-/1-/-
400 + 4|+ - - ----1-1-1-1-1-1-
+ indicates the growth of SRB; - indicates no growth of SRB

At 2 h contact time MIC value is 300 ppm ; At 24 h contact time MIC
value is 100 ppm

Table 2: Effect of JOF CIDE 5225 (Quaternary Ammonium Based Biocide)
on SRB Killing Test in Water from Water Source Wells
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Fig. 4 Different kind of biocide chemicals

9.1. JOF CIDE 5692:1t is an aldehyde based bactericide formulated
for use in water flood or waste water disposal systems. It contains
50% glutaraldehyde as an active ingredient.

9.2. JOF CIDE 5225: It is contains a quaternary ammonium
compound which has been shown to be effective against the
bacterium Legionella Pneumophilia under specific conditions of
dosage and contact time.

9.3. JOF CIDE 5622: It is an aqueous solution of quaternary
phosphonium based compounds. JOF CIDE 5622 is designed to
control and Kkill aerobic and anaerobic sulfate reducing bacteria
usually encountered in oilfield systems.

The time-Kkill test procedure was followed to determine the minimum
concentration of chemical (MIC) required to kill sulphate reducing
bacteria in the infected water. Injection waters known to be infected
with sulphate reducing bacteria are exposed to different
concentrations of the chemical under consideration. At specific time
intervals, aliquots were removed and placed in tubes of sulphate
reducer medium.
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treatment before utilizing as injection water for enhanced oil
recovery or disposed into the open pit.

8.4. Types of Biocides Used

The following three different class of biocide products are used in
this study can be illustrated as following:

8.4.1. Jofcide 5692: Glutaraldehyde based biocide (Jowfe OQil
Technology Company Product ) .

8.4.2.Jofcide5225: Quaternary ammonium based biocide (Jowfe Qil
Technology Company Product).

8.4.3. Jofcide5622 : Phosphoniumsulphate based biocide (Jowfe Qil
Technology Company Product).

However, Figure 4 exhibits the different kind of biocide chemicals
that have been used in the investigation study.

9. Results and Discussion

The results of the experimental work that have been carried out on
Ghani oilfield for studying the problems and method of eradication
sulfate reducing bacteria (SRB) in the light of different parameters
e.g. biocide type, water source, concentration of biocide and
incubation periods. As it is mentioned earlier that Ghani oilfield
contains sweet and sour crudes. Therefore, the produced water
obtained by separation of sweet crude and the produced water
obtained from the sour crude were studied for the presence of sulfate
reducing bacteria and their eradication by using chemicals called
biocides. The water from water source wells has also been evaluated
for the presence and eradication of sulfate reducing bacteria. Three
different formulations of biocide products were used in this study
including:
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class of biocide are used to eradicate with SRB and also not
developing immunization of the chemical with microbes. The
schematic diagram is shown in Figure 3.
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Fig. 3 Water sources wells flow line L5 configuration

8.3.2. Sweet produced water

Crude oil is produced as an emulsion of crude oil, water and gases.
During production, this emulsion is goes to separators to yield a
crude oil, water and gases. The separated water is called produced
water. The produced water from Farrud formation is free of sulfide
sour and hence called sweet produced water. This water has been
treated for microbial treatment before utilizing as injection water for
enhanced oil recovery or disposed into the open pit.

8.3.3. Sour produced water

The produced water from Gir formation is a sour water since it
contains dissolved hydrogen sulfide (H2S) which is given name as
sour produced water. This water has been treated for microbial
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Normally only 30% of the oil in a reservoir can be extracted, but
water injection increases that percentage (known as the recovery
factor) and maintains the production rate of a reservoir over a longer
period.

Fig. 2 Farrud main injection station

8.3. Types of Water Used for Study
The following three different types of water were selected for this
study.

8.3.1. Water source wells

Ghani field has 41 water source wells. The water was collected from
water source wells at seven wellhead namely SWSW 17, SWSW
18, SWSW 21, SWSW 22, SWSW 31, SWSW 37, and SWSW 39.
All the station collected in Augila Manifold and then to Farrud and
Zenad water injection plants . This water has been treated for
microbial treatment to eradicate the water with sulphate reducing
bacteria (SRB) by using biocide chemicals. Generally two different

A1
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Fig. 1 Diagram of injection project (wells and plants) in Ghani field.
Corrosion : injected to reduce suspended result in corrosion. pH of water
over 7.00, and oxygen content 0.00.

Sodium Hypochlorite: injected to precipitate suspended iron due to
plugging wellbore

The Ghani main station is a sweet oil processing facility consisting

of separation, treating, desalting, storage and shipping. The nominal
capacity of the station is 74,000 barrels of oil per day. The sour crude
processing facilities are located in Zenad, just north of the Ghani
Field, where all sour crude produced in Ghani, Ed Dib and smaller
fields is gathered and processed before it is blended with Ghani’s
sweet crude for export to RasLanuf Terminal. In Ghani, facilities are
also available for producing diesel fuel, dry fuel gas, potable water
treatment and power generation. In recent years, two water injection
projects were completed for pressure maintenance in the Farrud and
the Gir reservoirs. The injection water is derived from a saline water
source just west of the Ghani Field. Also, all the water produced
together with the Farrud crude oil is re-injected. Both water streams
are conditioned in a water treatment plant prior to (re-)injection
ensuring high water quality. Figure 2 shows Farrud main injection
station.

8.2.Water injection

Water injection refers to the method in the oil industry where water
is injected into the reservoir, usually to increase pressure and thereby
stimulate production. Water injection wells can be found both on-
and offshore, to increase oil recovery from an existing reservoir.
Water is injected

1- To support pressure of the reservoir (also known as voidage
replacement)

2- To sweep or displace oil from the reservoir, and push it
towards a well.
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SRB are often thought to be strictly anaerobic, however, some genera
can still grow well at low dissolved oxygen concentrations.The
factors that could affect SRB behavior and resultant corrosion of
mild steel include nutrient availability, temperature, sulfide inhibition
and adhesion of cells to the metal surfaces(11,12)

8..Material and Methods
.8.1Location of Study

Ghani Field has been selected as field location of this study. Ghani
field belongs to Waha Oil Company which is one of the subsidiaries
company of National Oil Corporation of Libya. The Ghani Field was
discovered in 1972 in the western Sirte Basin. The GhaniFarrud
sweet oil reservoir was discovered in January 1978, while the Ghani
main station was built and commissioned in 1980. The main
reservoirs include the Farrud (sweet crude) and the Gir/Facha
reservoirs (sour crude). The Ed Dib Field is located just east of the
Ghani Field and offers significant (sour crude) development
potential. Figure 1 shows a diagram of injection project (wells and

plants) in Ghani field.
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accelerate metal corrosion has attracted many investigators, but
details of the process are still inadequately understood(6)

5.Microbiologically Influenced Corrosion (MIC)

MIC can be defined as corrosion initiated or accelerated by
microorganisms(9). MIC is also known as biological corrosion |,
biologically influenced corrosion, biologically induced corrosion ,
microbial corrosion , microbiologically induced corrosion and
biocorrosion.

6.General Characteristics of MIC

In principle, corrosion is an interfacial process and the
electrochemical mechanisms remain valid for MIC. However, the
presence of microorganisms growing at interfaces can influence not
only the anodic and cathodic reactions, but also such interfacial
properties as pH value, salts, redox potential and conductivity. These
organisms could adhere to the available surfaces, enclose themselves
in sticky extracellular polymeric substances (EPS) and form
biofilms .

The mechanisms interpreted the whole corrosion process with
microbial participation, but the modification of the interface structure
due to biofilm accumulation should be regarded as the main cause of
MIC(8)

7.Sulfate Reducing Bacteria

Sulfate-reducing bacteriaare a group of specialized microorganisms
that occur in aqueous environments in the absence of oxygen. In a
sense, these organisms "breathe" sulfate rather than oxygen, in a
form of anaerobic respiration(10.(
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2 .Aerobic Microbial Corrosion

Aerobic microbial corrosion involves complex chemical and
microbial processes due to metabolic activities of different groups of
microorganisms, Usually, even in aerobic corrosion, oxygen
concentration may be very low, for instance underneath microbial
colonies or biofilms (7). The anodic dissolution of Fe to Fe+2
preferentially takes place at such micro-oxic to anoxic sites, whereas
electrons flow to the other sites, where they can reduce molecular
oxygen(3). The Fe+2 formed may be oxidized chemically or by iron-
oxidizing bacteria to hydrates of ferric oxides that are deposited as
rust on the metal surface(1). Pseudomonas species and other slime-
forming bacteria are commonly found in connection with
corrosion.They colonize the metal surface, thereby creating oxygen-
free environments for anaerobic bacteria, especially sulfate
reducers(8.(

4. Anaerobic Microbial Corrosion

Iron and iron alloys also corrode severely in oxygen-free
environment pipelines, offshore oil platforms and underground
structures have been reported to be quite vulnerable to biological
corrosion which is assumed to be mediated by different groups of
microorganisms respiring with oxidized compounds such as sulfate,
nitrate, ferric iron or carbon dioxide(3,4.(

5.Anaerobic Corrosion By Sulfate Reducing Bacteria

Sulfate-reducing bacteria are proposed to be chiefly responsible for
anaerobic corrosion, particularly in environments with high sulfate
concentrations such as seawater. From a scientific point of view, the
mechanistic aspects of the interaction between these organisms and
iron are of special interest. The mechanism by which sulfate reducers
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economic damages and is, therefore, of great concern. According to
recent investigations, damages due to material corrosion in the
United states cause annual costs of 276 X 109 U.S. $ in many fields
of industry. Other studies undertaken in several countries including
the United Kingdom, Japan, Germany, Sweden and Australia
revealed that the annual costs due to corrosion damages ranged from
1 to 50 % of the gross national product (GNP) of each nation(2.(

If a metal comes into contact with water , positive metal ions are
released into the solutions and leave free electrons on the metal:

Me < Me+2 + 2e-

The reaction shifts to the right if the liberated electrons are
continuously removed, resulting in a net dissolution of the metal.
Free electrons cannot be released as such into the medium; usually
they can be consumed by reactions with oxidizing substances from
the aqueous phase at the metal-water boundary. Such electron
acceptors might be oxygen, protons, undissociated weak acids or
water(1). Areas on the metal where metal dissolution or electron
uptake reactions occur are termed anodic and cathodic sites,
respectively. The accumulation of products of the cathodic and
anodic reactions at the metal-water interface tends to slow down the
rate of corrosion .

Microorganisms are able to depolarize both cathodic and anodic sites
either directly by their metabolic activities or indirectly by excretion
of chemically reactive products(3,4). Such microorganisms are
particularly corrosive as they grow in colonies or films attached to
iron surface and thereby create local electrochemical cells with
highly stimulated reactions. As a result, corrosion by microorganisms
often occurs as pitting, which is usually more severe than corrosion
processes that are evenly distributed over the metal surface (5,6.(
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1Introduction

Iron as a base metal is usually unstable without protection and easily
undergoes corrosion in aqueous environments. Corrosion has been
defined as  destructive attack of a metal by chemical or
electrochemical reactions(1). In aqueous environments, iron
materials are corroded not only by purely chemical or
electrochemical reactions but also by metabolic activities of
microorganisms in a process termed microbially influenced (or
induced) corrosion (MIC). Corrosion of iron materials causes vast
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JOF CIDE 5225 (quaternary ammonium based chemical), and JOF
CIDE 5622 (phosphonium based chemical) were obtained from
Jowfe Oil Technology Company and evaluated for their biocide
killing performance. The time kill method was used for determining
minimum inhibition concentration (MIC) value. From the results
obtained, the best performance showed by JOF CIDE 5622. JOF
CIDE 5692 also showed satisfactory performance but JOF CIDE
5225 was not performed well for eradication of SRB in Ghani field.

Key words

Ghani oilfield, corrosion, Sulfate reducing bacteria, biocide
chemicals, eradicated, minimum inhibition concentration (MIC),
time kill method.
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Abstract

The present study is related to the environmental and engineering
problems caused due to the presence of sulfate reducing bacteria in
produced water of Ghani oilfield. Ghani oilfield has two reservoirs
namely Farrud (sweet crude) and the Gir/Fatcha (sour crude). The
Ed Dib Field is located just east of the Ghani Field and offers
significant (sour crude) development potential. The sour crude
processing facilities are located in Zenad, just north of the Ghani
Field, where all sour crude produced in Ghani, Ed Dib and smaller
fields is gathered and processed before it is blended with Ghani’s
sweet crude for export through RasLanuf Terminal. In recent years,
two water injection projects were completed for pressure
maintenance in the Farrud and the Gir reservoirs. The injection
water is derived from a saline water source just west of the Ghani
Field. In overall Ghani oilfield has three different kind of water.
The water samples from these locations were found to be
contaminated with sulfate reducing bacteria.

The sulfate reducing bacteria can be eradicated from Ghani oilfield
water by using biocide chemicals. Three different classes of
chemicals namely JOF CIDE 5692 (glutaraldehyde based chemical),
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of load (Qb/ Qt) being carried to the base of the socket in the
elastic range to be determined. These experiments show a higher
ratio of load (Qb/ Qt) being carried to the base of the socket in
case of experiments 2, 4, 11, which is 36 %, 27 %, 34 %
respectively, compared with the 18 %, predicted by the elastic
solution, and similar value in both cases for experiment 3 which is
19 %. The distribution of the shear stress predicted by the finite
element programme compared well with that recorded in the
laboratory experiments.

8. Recommendations for future work

1. It is possible to extend this research to study the effect of
orientation and shape of the rock joints. This can be done by
making the simulated materials with joints. Also, it is
possible to study the effect of multiple beds

2. This research could be extended to study rock socketed piles
in tension.
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Table 7.5. Comparison between the empirical relationships and the
results of side shear stress.

1. Mobilized Shear stress
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Figure 25. Correlation between the adhesion factor in the
experiments results and that predicted by Williams and Pells (1981).

The maximum end bearing resistance was mobilized in four of the
experiments. These showed that the relationship between
maximum end bearing resistance, and the unconfined compressive
strength, varied between 1.5 to 5.5 times the unconfined
compressive strength which corresponds to a bearing capacity
factor (Nc) factor of 3 to 10.95. These compare to a bearing
capacity factor (Nc) value of 9 sometimes used in pile design. The
load distribution along the shaft was obtained only in four
experiments. This allowed the end bearing capacity and the ratio
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reach the failure the mobilized adhesion factor was lower than the
values predicted by the empirical relationship.
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Table 4. Mobilized shear stress and the mobilized end bearing for
experiments 8,9,10,12,13,14,15,16.

The empirical relationships given by (Rosenberg and Journeaux
1976, Rowe and Armitage 1987 b, Williams and pells, Horvath et al
1983) for the prediction of peak shear stress is given in Table 5. The
results of the four experiments in which the adhesion factor was
determined are shown in Figure 25 below. Experiment 11, which has
a smooth socket, is in a good agreement with the peak shear stress
predicted by the empirical methods for the smooth socket, Whereas
the experiments, 2, 3, and 4 which have rough sockets have higher
adhesion factors compared with the empirical relationship
predictions by Williams and Pells (1981) as shown in Figure 25. This
difference could be related to the effect of discontinuities such as
joints and fractures in the natural rock which were not modelled in
the experiments, and also could be due to scale effects.

7. Conclusions

Laboratory experiments of micropiles in synthetic rock are
considered to have successfully modelled rock socketed piles in the
intact rock mass. Useful information regarding the shaft resistance
mobilized can be obtained from such experiments, and this could be
developed further by introducing layered synthetic rock systems and
discontinuities (joint systems, fractures) within the synthetic rock.

The adhesion factor was determined at the maximum average shear
stress in four experiments, and in eight experiments at the mobilized
shear stress. The adhesion factor at the maximum average shear
stress was about 0.6 in the rough socket, which is higher than the
values predicted by the empirical relationships. This difference could
be related to the effect of the discontinuities in the natural rock,
which were not modelled in the experiments, and also due to scale
effects. In case of the smooth socket the adhesion factor was 0.22,
which is the same value predicted by the empirical relationship for
the smooth socket. In the case of the pile experiments which did not
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shows good agreement between the finite element analysis and the
experiment results with maximum shear stress 1.64 MPa. at 14 kN
applied load.
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Figure 24. Correlations between the unconfined compressive
strength with the adhesion factor, (o).
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(MPa) d bearing
stress
8 2.47 0.76 0.308 3.80 1.54
9 22.75 0.83 0.037 0.60 0.026
10 2.54 0.34 0.134 1.10 0.433
12 1.37 0.46 0.336 3.50 2.55
13 6.81 0.45 0.066 1.80 0.264
14 3.02 0.68 0.225 2.30 0.762
15 5.09 110 0.216 6.60 1.30
16 8.44 0.97 0.115 4.47 0.529
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Table 3. The maximum average shear stress, the maximum end
bearing, and their relation to the unconfined compressive strength of
rock.

The mobilized shear stress and the mobilized end bearing were
determined in eight experiments in which the total loads —
displacement curve was not completed because of the pile head
failure as shown in Table 4. The mobilized adhesion factor (a), the
mobilized shear stress, mobilized base stress and the ratio between
the unconfined compressive strength and the mobilized end bearing
stress for these eight experiments are also given in Table 4. The
comparison between the mobilized adhesion factor (o) and the
unconfined compressive strength is shown in Figure 24. These
experiments confirm (as shown in Table 5) that the mobilized
average shear stress is lower than the values to be expected by the

empirical relationships.
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Figure 23. Correlations between the unconfined compressive
strength with the adhesion factor, (o).

The shear stress distribution along the shaft was only reliably
measured in experiment No. 11 (smooth pile). This experiment
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Figure 22. A comparison between the final shear stress profiles that
produced by finite element analysis and the experiments result in
experiment 11.

6. DISCUSSION

A total of nineteen experiments were carried out on micro - piles
socketed onto a synthetic rock. Four experiments gave the load at the
pile base from which shaft resistance and the end bearing could be
determined at failure. However, only one of these four experiments
gave a stress distribution along the pile. Three experiments gave the
total — displacement curve up to failure. Eight experiments gave load
— displacement curve below the failure. No useful results were
obtained from the four experiments.

The maximum average shear stress and the maximum end bearing
could only be determined in the four experiments shown in Table 3.
These values have been used to determine the adhesion factors o
shown in Figure 23, plotted against the unconfined compressive
strength.

The Adhesion factor (o)) that was measured for the rough socket is
relatively high compared with the values to be expected from the
empirical relationship, based on field load tests. The ratio between
the unconfined compressive strength and the maximum end bearing
stress varied from 1.5 to 5.5.

unconfined Peak Base Ratio
. Adhesion between gr
compressive | average stress at
Exp. factor, . and the
strength shear failure .
No. alpha maximum
ar stress [} MPa end bearin
(MPa) MPa g
stress
2 4.85 2.5 0.515 16.4 3.4
3 5.32 3.31 0.622 8.0 15
4 2.10 1.33 0.633 11.5 5.5
11 3.80 0.84 0.221 11 2.89
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the shear stress profiles at pile failure produced by the finite element
analysis and the experimental result in laboratory is given in Figures 22.
The load distribution curve from the experiments and from finite
element analysis for experiments shows very good agreement as can
be seen from Figures 19. The end bearing capacity was 8.53 kN. The
figure also shows that in the elastic range the ratio of load Qb/ Qt
being carried to the base of the socket, was 34%, whereas the values
predicted by the elastic solution was about 18 %.

Load (kN)

5 10 15 20
——FE
—=—EXP.

Figure 21. Comparison between the load distribution curves
produced by Finite element (F.E.) analysis with experiment 4
results.
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Figure 19. A. Geometry of the model rock socketed piles. B.
Geometry model in PLAXIS C. Finite element mesh

The mesh generation is an automatic procedure in PLAXIS, in which
the geometry is divided into a 15 — node triangular elements. The
finite element programs calculate the displacement at the nodes and
the stress at individual Gaussian integration points (or stress points).
A 15 — node triangular element contains 12 stress points. Figure 19.
C shows the finite element mesh of the rock-socketed model. A
coarse mesh was selected to the model. In order to model the pile
part more accurately a fine mesh was used. Figure 20 shows example
of the load — displacement curves; that predicted by the finite
element analysis, and that measured in the laboratory.
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Load (kN)

Displacement (mm) F. E.

Figure 20. Comparison between the load displacement curve
produced by Finite element (F.E.) analysis and the load displacement
curve produced by experimental in the laboratory.

The load transfer behaviour along the pile and the pile base may be
examined using the load distribution curve, this curve shows the
changes in the axial load with depth. Figures 21, show an example of
the comparison between the finite element and experiment. The
curves from experimental data were determined from measurements
of the applied load at the top of each pile, the axial strain in the
concrete at different points of the experiment section, and the end-
bearing load at the pile base. An example of the comparison between
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assist in the interpretation of the experiments results. The finite
element analysis was based on the laboratory-determined properties
of the synthetic rock and used a simple Mohr-Coulomb model for the
rock. The geometry of the numerical model and the boundary
conditions are shown in Figure 19.A and B. Axisymmetrical
analysis was used with the boundary conditions. The socket length
and the socket radius are varied from one model to the other
depending on the geometry of the experiment being modelled.
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Figure 17.A. Load displacement curve. Experimental 17, 18, 19. B.
Load - External displacement curve and the load at different location
inside the pile for experiment 16.

Figure 18. Pictures show experiment 18 after the test finishing, and the
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5. Numerical modelling of rock socketed piles

A finite element analysis of the simulation of a rock-socketed pile
was carried out using the PLAXIS computer programme in order to
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effect of socket ratio. These four experiments where conducted with
different socket ratio, (2.46, 2.21, 2.99, and 3.59). Unfortunately,
these experiments were terminated earlier than would have been
desirable because of pile head failure as the previous experiments. So
far eight experiments had a pile head failure, and the pile properties
used in experiment 16 are similar to the experiments 17, 18, and 19,
so the pile head failure will happen again. For this reason, it was
necessary to support the pile head from failure; in this context a steel
ring was lubricated and placed around the pile head in the next
experiments as shown in Figure 16. Figure 17.A. shows the load —
external displacement curve for experiments, 17, 18, and 19. The
load — external displacement curve with an example of the load
measured in different points along the pile is given for experiment 16
in figure 17 B. This result shows that the strain gauges response was
good up to a certain level which is similar to that level were the pile
head started to fail. The steel ring also effects the load displacement
curve because the ring was pushed down into the surrounding area of
the pile head making as a support to the pile as shown in Figure 18.

Figure 16. The steel ring around the pile head in experiment 19.
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Figure 14. A. Loading apparatus for the experiment 11. B. The pile
head failure in experiment 15 Before testing. C. After testing
showing the pile head frailer.
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Figure 15.A. Load- External displacement curve. Load at different
location inside the pile. Experiments, 11,12, 13, 14, and 15. B. Load-
External - displacement curve. Load at different location inside the
pile. Experiments 11. C. Side shear stress versus pile top
displacement. Experiments, 11, 12, 13, 14, and 15. D. End bearing
versus pile top displacement. Experiments, 11, 12, 13, 14, and 15.

Experiments 16, 17, 18 and 19 have the same mechanical properties
for the synthetic rock with an unconfined compressive strength about
8.4 MPa. Table 2 contains the physical and mechanical properties of
the test member and the pile properties. These four experiments that
have the same properties were conducted in order to investigate the
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Figure 13. A. Load- external displacement curve. Load at different
location inside the pile. Experiments 8, 9, and 10. B. Load- external
displacement curve. Load at different location inside the pile

(Experiment, 9). C. The side shears stress, for experiments 8, 9, and
10. D. The base stress for experiments 8, 9, and 10.
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Experiments. 8, 9, 10, 11, 12, 13, 14 and 15. These eight
experiments were divided into two groups. The first group comprise
of experiments, 8, 9, and 10, where the side wire system was used.
The second group includes experiments, 11, 12, 13, 14, and 15,
where the central wiring system was used to avoid cut-off for the
wires as a result of the shear force between the pile and the synthetic
rock. Among the three experiment 8, 9, and 10 (as indicated by Table
2) experiment 9 has the highest unconfined compressive strength of
all experiments with an unconfined compressive strength (qr) about
22.75 MPa. Both experiments 8, and 10 have similar unconfined
compressive strength 2.47 - 2.54, but experiment 8 has a lower
Poisson’s ratio 0.165 compare with experiment 10 which has a value
of 0.297. Unfortunately, all the three experiments were not
completed because of pile top failed. Figure 13A; show the load —
external displacement curves for experiments 8, 9, and 10. An
example of the typical results of the load — external displacement
curve and the load measured in different points along the pile for
experiments 8, 9, and 10, is shown in Figure 13 B. The side shear
stress, and the base stress versus the pile top displacement for
experiments 8, 9, and 10 is presented in Figures 13 C, and 13 D. The
second group comprise experiments, 11, 12, 13, 14 and 15, where the
central wire system has been used. The general view for the
experiment 11 is shown in Figure 14 A. All these experiments were
terminated before the actual finishing of the experiment because of
pile head failure; except experiment 11 was completed until the end
of the experiment without any failure to the pile head. Figure 14 B
and C shows the pile head before and after failure in experiment 15.
Figure 15 A shows the load — external displacement curves for
experiments, 11, 12, 13, 14, and 15 respectively. Figure 15 B also
shows that the central wire system has significant effect on the strain
gauges reading as the gauges are reading until the total failure of the
pile. The side shear stress versus the pile top displacement for
experiments 11, 12, t13, 14 and 15, is given in Figure 15 C. The end
bearing versus the pile top displacement for experiments 11, 12, 13,
14 and 15 is given in Figure 15 D.
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Figure 11.A. Load- external displacement curve experiments 1,
2,3,4,5 and 6. B. Load- external displacement curve experiment 4.
Load at different location are also shown. C. Side shear stress
experiments 2, 3, and 4. D. Base stress experiments 2, 3, and 4.

4.2Experiments conducted with grooved steel bar

Experiment 7 is the first Experiment which used the grooved steel
bar. The load displacement curve and the load at three different
levels inside the pile are shown in Figure 12. This figure shows the
improvement in the strain gauges reading compared with the first six
experiments. The side shear resistance and the end bearing versus the
pile top displacement cannot be plotted because the strain from the
gauges at the bottom of the pile stopped from reading just as the
experiment started as shown in Figure 12.

External displacement (mm)

Figure 12. Load- external displacement curve. Load at different

location inside the pile for Experiment 7.
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comparison between load — displacement curves for these six
experiments which, shows that pile head failure occurred only in
experiment one whereas all the other five experiments were
completed without pile head failure. An example of the typical
results of the externally measured load — displacement curve and the
load measured in different points along the pile for experiments 4 is
shown in Figure 11.B. In all of these six experiments the some of the
strain gauges gave unusual results and were considered to be
unreliable. The results of these gauges could not be used to interpret
the load distribution along the shafts. However, by assuming a good
response from gauge at base of the pile in experiments 2, 3, and 4,
the shear stress, and the base stress versus the pile top displacement
are given in Figures 11.C. and 11.D.
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Figures 9. A and B shows an example the position of the stain
gauges used in the experiments that used the grooved steel bar and
the smooth steel bar respectively.

) s

TEST BEAM

HYDRAULIC
JACK

LOAD TRANSFER -+

ACCENRIV
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¥ TEsTMEMBER

bk J L1 J

Figure 10. General view of the load test.

4. Experiments results
41  Experiments conducted with smooth
steel bar

The experiments conducted with the smooth steel bar include;
experiments 1, 2, 3, 4, 5, and 6. Table 2 summarize the physical and
mechanical properties of these six experiments. The first experiment
was constructed with three steel bars, with five strain gauges on one
side of each bar. Unfortunately, the first experiment was terminated
early (20.31 kN) because of the collapse of the pile top at 22.65 MPa,
which is just 33.3 % of the failure stress of the concrete (68 MPa).
The pile for the experiments 2 and 3 was cast in the same time. In
both experiments just two plates were used with strain gauges on one
side of the steel plate. In experiments 4,5, and 6, only one plate with
two strain gauges on two sides was used. Figure 11. A which give a
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A B C

Figure 8. A. Smooth a steel plate. B. Grooved steel bar. C. The steel
bar dimension

Figures 9. A and B shows an example the position of the stain
gauges used in the experiments that used the smooth steel bar and the
grooved steel bar respectively.

The strain measured was converted to stress or load. Figure 10
shows the General view of the load test. The side shear stress and the
end bearing stress for the nineteen experiments are presented along
with the properties of the concrete of the pile and the externally
measured load displacement curve.

11 mm
A
100 mm
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Figure 7.A. Latex mould. B. roughngss profile for the Latex mould.

Electrical resistance Foil strain (E.R.S) gauges were used to measure
the local strain at different levels along the model pile. Two different
size steel bars were used inside the model pile. The first steel bar was
as shown in Figure 8 A. This comprised of a smooth a steel plate
with dimension of 5 mm in width, 0.5 mm in thickness. The length
varies from 91 mm to 110 mm. The experiments conducted with the
smooth steel bar include; experiments 1, 2, 3, 4, 5, and 6. These six
experimental have different design in terms of the number of the
steel bar inside the pile. Experiment number 1 used three steel bars
whereas the experimental 2 and 3 used two steel bar and experiments
4,5 and 6 used only one steel bar inside the pile. The second type is
the grooved steel bar, as shown in Figure 8 B. This steel bar has
dimension of 6 mm in width, and thickness as shown in Figure 8 C.
The length of the grooved steel bar is 96 mm for experiments
7,8,9,10,11,12,13,14,15,17,18,19, whereas the length of the steel bar
was 71 mm in experiments number 16.
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$ 3mm

»
»
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1. Experimental procedures and design

The equipment that has been used to carry out the model pile
experiments, and the testing procedure adopted will be explained in
this section. The socket was drilled in the centre of the test block.
The diameter of the socket ranged from 24.1 mm to 45.2 mm. The
lengths of the socket were 80 mm, 100, and 120 mm. A photograph
of typical sockets is shown in Figure 6 A, B and C.

500 .

A
A

A B C

Figure 6.A. Drilling machine, fixed into a steel base
B shows the socket geometry. C shows the picture of the hole.

The socket wall roughness has a significant effect on the side shear
resistance. For this reason, it was decided to develop a method of
measuring the roughness. The roughness of the wall of the socket
was moulded using a rubber material called liquid Latex. The Latex
was brushed into the socket wall and after 5 days it becomes solid
and can be pulled out. The surface of this material has a positive
picture of the Roughness of the socket. This mould has been used to
determine the socket profiles as shown in shown in Figure 7 A and B.
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Table 2. The average of the unconfined compressive strength, Tensile
strength and the Young’s modulus of the modelling material and the
concrete of the pile

Exp. No.
*p- NO 1] 2| 3| 4|5 |6 | 7|8|9 10|11 |12]13]1]as]|
18,19
The average tensile
strength of
modelling material ) 579 | 494 | 178 | 660 | 355 | 23 | 28 | 26 | 20 | 10 | 14 | 77 | 22 | 10 1259
.85 .38 .92 .35 51 0 8 12 4 34 2 9 8 50
(kPa)
The average
unconfined
compressive 9 48 | 53 29 | 24 3 2 22 2 3 1 6 30| 5
trenath f . . . . . . . . . . . . .
strengt Flaal s | 2 || 1| 2 |s5|ar| ] |sa| 8 |37 |8 | 2 |o00]| &
modelling material 5
(ar) (MPa)
The unconfined
compressive
strengthforthe | 90 | 64. | 64. | 68. | 68. | 68. | 42| 46 | 46 | 46| 46 | 46 | 46 | o | 46
.0 .8 .0 .0 .0 .0 .0 .0 5 46.5
concrete that was 21 21 50 50 50 06
- ; 0 1 6 6 6 6 6 6 0
used in the piles
(qc) MPa
Poisson’s ratio of 0. 0. 0. 0. 02 | O
N . 0. 0.1 0.1 0.1 0.1 0.1 0. 0. 0.
17 19 1 17
modelling material 19 6 6 5 6 5 16 16 16 29 17 0.18
(Vr) 6 7
Poisson’s ratio for
the concrete used in 55 Oél Oéz Oiz Oiz Oiz - - - - - - - - - R
the piles (\Vc)
The tensile strength
for the concrete that | 4. 4.7 4.7 : : : : : : ) ) : : ) : :
was used in the piles | 76 6 6
(o t) MPa
Young’s modulus of 4. 15 3. 8. 3. 8.
modelling material. | > | ®7 | 82 | 42 | 291 42 g5 | 2 5 | 3| 31 2] 9| 3| 3| 105
(Er) GPa 6 3 5 7 3 3
Young’s modulus of | 26 19
28. 24, 27. 27. 27. 19 19 19 19 19 19 19. 20
the concrete (Ec) .0 6 00 7 7 7 9 1 1 1 1 1 1 1 1 20.1
GPa 0 0
7. 4.2 3.8 6.5 9.5 6.5 4. 4. 1. 6. 5. 5. 2. 5.7 2.
Ec/Er 36| 6 | 2| 1| 0| 1 |56|4 |22]3 |00 |8 |13|a4]a]| 1%
The tensile strength 475 | 415
of concrete (ot ¢) - -- - - - - - - - - - - - -
7 9
kPa
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Figure 4. Measuring the Young’s modulus for the cylinders of the
simulated soft rock material, it shows also the computerized system.

A typical result is shown on Figure 5. For each test member three
cylinders were tested, with three cycles of loading and unloading.
The values that are given in Table 2 represent the secant modulus at
an axial stress about 30 % of the ultimate strength.

Stress (MPa)

Vertical strain 1]
/

-1000 -800 -600 -400 -200 200
circumferential strain

Figure 5. Stress strain behaviour for simulated rock material,
Experiment 12.

When the specimen undergoes compression, it is shortened and this
generally is accompanied by an increase in its cross-sectional area.
The ratio of lateral deformation to linear deformation, within the
elastic limit, is known as Poisson’s ratio of modelling material (Vr).

The compressive strength of the simulated rock was determined by
loading a 100 mm cube to the failure using a testing rate of 0.6 MPa /
sec, which is in, range of (0.5 to 1 MPa / sec.) as suggested in
the International Society for Rock Mechanics (1.S.R.M.). The
modelling material have a range of unconfined compressive strength
between (1.3- 22 MPa), Table 2 shows the unconfined compressive
strength for different modelling material.
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Table 1. Different types of mixing that used to simulate the soft
rock. The materials that used are shown by percent of weight.

Figure 3. Brazilian test for rock simulated
material

The Young’s modulus is the most important of the elastic constants
and can be derived from the slope of the stress - strain curve obtained
when a rock specimen is subjected to unconfined compression, it
being the ratio of stress to strain. The common method of measuring
the Young’s modulus is to test a core under uniaxial compression,
with a length to diameter ratio of 2. The ends of the specimen were
ground to be parallel to the test machine’s platens to minimize the
development of stress concentrations at the ends of the sample. Four
strain gages were bonded to the cylindrical specimen, two in the
vertical direction parallel to the cylinder axis, and the other two in
the circumferential direction. The strain readings and the load were
recorded usmg computerized system, as shown in Figure 4.
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test member was stored in a room with normal environmental
conditions.

A series of laboratory experiments have been made in order to
determine the mixing properties for the test members. These tests
include the unconfined compressive strength, Young’s modulus, and
tensile strength. Brazilian test method was adopted to measure the
tensile strength. The test consists of compressing a circular solid disc
to failure as shown in Figure 3. The Brazilian test is only valid when
primary fracture starts from the centre spreading along the loading
axis Lama and Vutukuri, (1978 a). In the laboratory a cylinder from
each mix was cut into three discs with a thickness approximately
equal to the specimen radius, (50 mm thickness, 50 mm radius) as
recommended in Brown, E.T. (1981). The discs were placed in an
apparatus, designed to carry out Brazilian test, the samples were
loaded continuously with testing rate of 0.6 MPa / sec. Table 2 shows
the inferred tensile strength for the different modelling material

Experiments | Sand Water | Cement | P.F.A. | Lime ?’T:s(:::g Mixing
No. % % % % % % Name
1 78.8 11.6 9.6 - - - A
2 76.1 14.6 4.7 4.6 - - B
3 83.9 9.3 6.8 - - - C
4 79.0 14.0 4.8 - 2.2 - D
5 - 36.8 - - - 63.2 E
6 73.8 16.1 3.5 6.6 - - F
11 - 29.8 - - - 70.2 G
12 80.2 13.1 4.2 - 2.5 - H
13 74.9 154 9.7 - - - |
7 79.5 13.9 6.6 - - - J
14 75.2 154 4.6 4.8 - - K
8 74 18.5 7.4 - - - L
9 69.5 14.6 15.9 - - - M
10 73.3 14.7 4.3 - 7.7 - N
15 73.3 15.9 10.8 - - - P
16,17, 18,
19, 72.5 20 7.5 - - - (0]

tested.
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because of their effect on the material strength. An example of the
particle size distribution for the sand used in the simulated rock
materials is given in Figure 2. Table 1 shows the different types of
materials used to simulate the soft rock.

PERCENTAGE PASSING

PARTICAL SIZE DISTRIBUTION CHART
Sand used in the moduling material mixing

120.0

100.0 / "]

80.0

600

40.0
/

%

0.0 01 10 10.0
PARTICLE SIZE MM

20.0

0.0

The material was prepared in a mixer with maximum capacity about

0.08 . The material was mixed in two batches, and the mould was

filled in two layers. In order to obtain a dense material, the material

was compacted for 5 minutes using a poker Vibrator.

Figure 2. Particle size distribution chart for the sand used in the
modelling materials.

After filling the wooden mould, the specimen was cured for 28 days
before being drilled and the pile being cast. The pile was allowed to
cure for another 28 days before being tested in the laboratory. The
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Numerous materials have been used in the past to simulate the rocks;
these materials include cork, plastic, concrete, plaster, Portland
cement mortar, pumice, rubber, and gelatine. Powdered natural soft
rock has also been used by Lam and Johnston, (1989) to model the
soft rock or even to model the stronger rock. These materials have
been used with cementing agents such as Portland cement, gypsum
cement, natural cement, and pottery clay. Rosenbland (1968) states
that the most used are the Normal Portland cement and gypsum
cement. The filling material that has been used to alter or control the
properties of the mode material are, sand, lime, kaolinite. Some other
materials have been wused as additions to provide specific
characteristics such as sugar and tannic acid. The cement agents that
have been used in this study are Portland cement, and bonding
Plaster.

WODELIG HATERIAL

NONGRANULAR GRANULAR
|
\ |

HON-PLASTIC PLASTIC CEMENTEDWITH  UNCEHENTED

— 1 T |

WETALUC  NONMETALLC  PLASTCONLY  WIHPLASTICS  PLASTER  CEWENT  OLWAX  RESNPLASTIS  CLAY
o
BRITLE  NONBRITILE
Figure 1. Classification of the modelling material. Stimpson, B.
(1970).
The most important filler material is the sand, because it is used to
provide the angle of friction for the material. The sand has been used
as a filling material. The other materials which have been used are
the pulverised fuel ash (P.F.A), and lime. These materials are used
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roughness of the socket wall on the peak side shear resistance, and on
the load distribution between the shaft and the base of the pile. In this
context an experimental programme was conducted in which small-
scale concrete piles were loaded under compression. All the piles
were instrumented internally by strain gauges glued onto a steel bar.
The values of the strain were recorded to obtain the strain
distribution at different elevations inside the pile. In order to
investigate the effect of the unconfined compressive strength of the
rock, a number of experiments were conducted with different
unconfined compressive strengths within the range from 1 to 22
MPa. The effect of the socket geometry was investigated in, six
experiments with the same property of rock and concrete but with
different lengths and diameter of pile. The roughness profile of the
side of the piles was obtained in all the experiments.

2. Simulation of the rocks and soft rock properties

In order to model the rock-socketed piles in the laboratory it is
necessary to simulate the natural weak rock in which the pile is to be
embedded. In this section presents the properties of the modelling
materials which have been used to simulate the weak. According to
Rosenblad (1968) the modelling material should be economical,
easily obtainable and repeatable; it also should be similar to the rock
in all of its pertinent properties. Two other important factors are that
the static properties should not change with time and that it should be
possible for measuring instruments to be easily attach or embedded
in the material. Wide ranges of modelling material are used to
simulate different physical properties of the material. Stimpson
(1970) classified the modelling materials into two main groups,
granular and non-granular as shown in Figure 1. The suitability of
the model material is frequently founded on the success with which
one property only satisfies similitude such as uniaxial compressive
strength, tensile strength or shear strength Stimpson (1970).
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fall within this category. The economic design of deep foundations
can be a significant aspect of many projects. The deep foundations
include timber piles, steel piles, pre-cast-concrete piles, and cast-in-
place piles. The piles can be placed singly or in groups. The concrete
piles are generally more durable than steel and wooden piles. The
concrete piles can be pre-cast or cast in place. Piles can be bored to
the top of the rock or can be extended into the rock to act as the rock-
socketed piles. The economic growth in recent years has led to an
increase in the use of rock-socketed piles due to the requirements for
higher structural load capacities.

Based on the method of the load transfer from the pile to the
surrounding ground, the piles can be classified into end bearing piles,
side wall shear resistance only (skin friction) piles, or as a
combination of end bearing and side shear resistance. Rock socketed
piles derive their capacity from two components, the shaft friction
and the base resistance. These socketed piles have an advantage over
piles which achieve their capacity from end bearing only as skin
friction achieved at the rock/pile interface increases the load capacity
of the pile and also because it spreads the load deeper into the rock,
thus reducing the risk of overstressing locally weak layers under the
pile tip.

The design of piles socketed into rock is traditionally based on local
knowledge derived from observation of full-scale static load tests,
empirical factors related to the unconfined compressive

strength of intact rock, or conservative city or state ordinances. The
development of computer power has contributed to shifting the
design of rock-socketed piles from empirical methods toward a
theoretical method.

The aim of this paper is to study the effect of different factors, such
as unconfined compressive strength, socket geometry, and the
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1. Introduction

Deep foundations are required when there is no stratum of sufficient
strength and stiffness that can support the required structural loads of
a building within an economic depth. Deep foundations generally
imply piled foundations, although caisson or shafts sometimes would

22



Alrefak Journal for Knowledge Dec202|D‘vI' Alrefak K

Laboratory investigation into the performance
of rock socketed piles in synthetic weak rocks

Salah Musa Elgarmadi. Geology and Environmental
Science Department, Faculty of Science, AL-Elmergib University
Ali Elsaeh Enbaia Petroleum Engineering Department,
Faculty of Engineering, Alrefak Private university

Majed Alsadeg Alnfes .  Geology and Environmental Science
Department, Faculty of Science, AL-Elmergib University

Abstract

A series of laboratory experiments on small scale rock socketed
concrete micro-piles were made to investigate the reliability of
published empirical relationships between the strength of the rock
and the capacity of the rock to take the pile load. These model piles
were axially loaded and socketed into synthetic rock, the properties
of which were chosen to simulate weak rock. The values of the strain
were recorded to obtain the distribution at different elevations within
the pile. The side shear resistance and the base resistance were
determined in these experiments. The prediction of the shaft
resistance from the rock and the pile properties is a complex
problem. The current methods are empirically related to the
unconfined compressive strength of the rock mass (gr). Difficulties
were experienced in developing the model rock socket pile
experiments to obtain the required information. But it is not possible
to make definitive conclusions due to difficulties with the
experiments; however, the results do indicate that the adhesion factor
was about 0.6 in the rough socket, whereas in smooth socket the
adhesion factor was about 0.22. The relationship between maximum
end bearing resistance, and the unconfined compressive strength,
varied between 1.5 to 5.5 time’s unconfined compressive strength.
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6. Limitations and Contributions

As with all research, this particular study has some limitations and
discussion of the results of this study would not be complete without
addressing the limitations of the research. this study was based on the
listed auditor in Libya which may limit the Generalization of results
is more possible in the field of auditing such as internal training and
managerial support because of the different nature of factors or other
countries such as to developed countries because of the different
environment.

The most of previous studies on external audit report were in the
developed and advanced countries. This study intends to contribute
in this area through the study of factors that help to improve the
external audit report in Libya. Libya is chosen because it is a
developing country that calls for more practical studies that may
assist it in enhancing external audit report.
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It is clear from Figure (2) that the size of effect was (0.89), that is
the rate of effect of the three independent factors (Audit Committee
Factor, Internal Training Factor, Managerial Support Factor) on the
dependent variable (audit report) was (0.89). In other words, such
result indicates that (89%) of the audit report was explained by the
three factors as this rate or percentage is high and it provides strong
evidence that the availability of these factors will lead to the increase
audit report quality. Referring to Figure (2) and Table (1), it is
evident that the most important factor having most effect on the
dependent variable (audit report) was the internal training factor with
the highest effect (37%) and with a value of parameter estimates of
(0.51), This was followed by the Audit Committee factor since its
effect on the dependent variable was (20%) and the value of the
parameter estimates was (0.42). The third most important factor was
the availability of the managerial support factor with effect of (15%)
and a value of parameter estimates of (0.16), finally the result of
testing direct relationships of study hypotheses was accepted.

Table (1): Parameter and non-parameter estimates of the main
Structural model
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(1.964). Moreover, the value of the level of significance was
(P=0.000) which is less than (0.05), hence, indicating that this
hypothesis was accepted too. The value of the parameter estimates
was also (0.51) showing a positive trend and confirming that the
internal training factor leads to the increased of the audit report.

5.1.3 Hypothesis 3: There is significant positive effect between
managerial support factor and audit report.

The third research hypothesis is about the assumed direct positive
effect of the managerial support on the audit report. By looking at the
results shown in Figure (2) and Table (1), it is evident that there was
statically significant effect since C.R-value was (3.7724) which is
higher than (1.964) and the value of the level of significance was
(P=0.000), less than (0.05). Moreover, the value of the parameter
estimates was (0.16) with a positive trend, and it confirms that the
managerial support leads to the audit report.

sl g gl Foldad gt d
79.703 yisa e
& Ssadt

Goodness of Fit Index
79.703 =(Cmin)
59 =(d)
= (P>0. (05)
=(Cmin/dfs5)
=(Cf7= 0.90)
= (Rmsea<0.080)

Figure 2: The main Structural model
5.2. The Size of the impact and to identification of the most
important factors affecting in the main Structural model.
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factors affecting it, the results also revealed that the value of the
index (RMSEA) was (0.032) as seen in Table (1) and Figure (2),
which is less than (0.080). Such value indicates that the main
Structural model and the factors affecting exist in the overall
population from which the sample was taken. In brief, it can be
stated that the values of such above indices suggest that main
Structural model and the factors affecting it are consistent with the
real Libyan environment through the collected data and based on
such results, it was possible to test the proposed research hypotheses.
5.1. Testing direct relationships of study hypotheses

After ensuring the efficiency of the relations or corrections among
the variables as remarked by their underlying factors, direct
relationships of study hypotheses were tested.

5.1.1 . Hypothesis 1: There is significant positive effect between
Audit committee and audit report.

The first hypothesis assumed that the Audit committee factor have
positive effect on the audit report. Based on the results shown in
Figure (2) the outline of the theoretical model and Table (1) the
output of the Amos, the hypothesis was statistically significant since
the C.R-value was (5.2960). Such value was higher than (1.964) and
it indicates that this hypothesis was accepted at a level of
significance (P= 0.000), It is also statically significant since it is less
than (0.05). In addition, the value of the parameter estimates was
(0.42) with a positive trend, which confirms that the increased
availability of the Audit committee factor will lead to the success of
the audit report.

5.1.2 Hypothesis 2: There is significant positive effect between
internal training factor and audit report.

The second hypothesis states that the scientific factors have positive
effect on the audit quality. The results in Figure (2) and Table (1)
showed that this relationship of effect as stated in this hypothesis was
statistically significant since the C.R-value was (6.0457), higher than

13
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4..4 Model fit

The fit of the measurement model was assessed using the following
statistics and indices: Chi-square, the ratio of the Chi-square to the
degrees of freedom (DF), Goodness-of-fit index (CFI), Root-mean-
square residual and Root Mean Squared Error (RMSEA). Chi-
square/df values less than or equals 3 indicates a good model fit, and
between 2.0 and 5.0 is acceptable level (Hair, et al., 2010;
Schumacker and Lomax, 2010). CFI values should be greater than
0.9 (Wang and Wang, 2012; Hair, et al., 2010). RMSEA values less
than 0.10 indicate good fit Kline, R. B. (2011). The goodness of fit
indices of the measurement model is presented in (table 3); according
to these results we can infer that the measurement model was
reasonably fitted to the data set.

5. Findings and Discussion.

Based on the values of the model fit indices as in Table (1) and
Figure (2), it is clear that the structural model does not differ much
from the measurement model. Such results showed that there is a
good fit between the hypothesized main Structural model and the
data collected. The value of the Chi-Square was (79.703) and the
degree of freedom was (59), and the level of significance was
(P=0.038), which means that it is statically significant and there is
not any difference between the hypothesized model and the collected
data. By looking at the normative Chi-Square (Chi-Square /degrees
of freedom) (1.351) which was lower than (5), it can be noticed that
the value of the relative strength index (CFi) was (0.991), which is
higher than (0.90). Such results indicate that there are correlations
between the main Structural model and the identified factors
affecting it.

Such values are also far from the value of zero which underlies the
lack of correlations between the main Structural model and the

12
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phenomenon being investigated in a given study. It provides a
description of the variables in a particular situation and, sometimes,
the relationship among these variables rather than focusing on the
cause-and-effect relationships (Johnson & Christensen, 2012:366).
4.2 Development of questionnaire:

This study used a questionnaire which was developed from previous
research in order to measure the relationships among the investigated
variables. As an approach to the easy collection of data, the survey
used in this study encompasses four main Variables internal support
factor, internal training factor, managerial support factor, and audit
report. These Variables were adopted from the literature review of
previous related research from these studies (Frambach and
Schillewaert,) 2002); Bhattacherjee, (1998); Talukder et al,( 2008);
Al-Gahtani and King, (1999), Igbaria et al., (1996); Jasperson et al.,
(2005); Yuan et al., (2005); Nilakant and Rao, (1994); Braun and
Davis, (2003); Braun and Davis, 2003, Shoommuangpak (2007);
Gallegos & Carlin (2004); Cheng et al, (2009); AESB (2009) IAESB
( No.(IES 7) (2006)); .

4.3 survey sample and analysis of questionnaire.

The entire survey used in this study comprises 20 items which had to
be responded to by the respondents using a five- point’s Likert scale:
1= strongly disagree to 5 = strongly agree. Before distributing the
survey to the participants, it was translated into Arabic because the
participants cannot read in English. The questionnaire was
distributed to Employees in the Al- Libyan Association of
Accountants and Auditors (LAAA); Total of (485) questionnaires
were distributed. (374) questionnaires were returned, of which (347)
were valid, which represents 71.5% response rate. The data was
collected over a period of time from December (2019) to April
(2020).
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Independent
variable Dependent
- variable
audit committee
factor
internal training & External
factor R
audit report
management [Il\
support factor ;
Figure 1. Frame model

The following hypotheses were to address the research objectives:

The following hypotheses were to address the research objectives:
Hypothesis 1: There is a significant positive correlation between
audit committee factor and external Audit report.

Hypothesis 2: There is a significant positive correlation between
internal training factor and external Audit report.

Hypothesis 3: There is a significant positive correlation between
management support factor and external Audit report.

4. Research Methodology

4.1 Sampling Design and Data Collection

The present study used a quantitative research design, specifically
the descriptive survey design. This is because such design accurately
and objectively describes the characteristics of a situation or
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resources and transportation, when and if required, training, new
technology and procedures introduction, appropriated funds for
certification and other related facilitates that bring about the activities
of internal auditing.

In addition, management support has extensive reach when it comes
to internal auditors’ (IA) effectiveness in organizations as evidenced
in literature. To begin with, Mihret and Yismaw (2007) examined the
IA effectiveness in the context of the public sector and revealed that
management support comprises of the response to audit outcome and
the commitment towards strengthening internal audit, which in turn,
influences 1A effectiveness. Because internal audit activities are
conducted in a dynamic environment, management has to take all the
steps required to support promote the IA process effectiveness. This
is because the overall acceptance and appreciation of IA in the
organization largely depends on the senior management support
(Sarens & Beelde, 2006). In the viewpoint of internal audit, it
proactively works towards obtaining management support in the
form of resources and commitment towards promoting and
communicating their added value. Hence, management support is
crucial to the operations of IA owing to the fact that all IA
determinants are only effective with the support of top management
that facilitates experienced 1A staff, develop IA career channels, and
provide IA work autonomy (Cohen & Sayag, 2010). This indicates
that it is in the full interest of management to build a robust internal
audit department and to commit its support towards it (Adams, 1994;
Mihret & Yismaw, 2007).
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value, taking advantage of the business experience of the directors. It
is a key element for an efficient and reliable capital market
(attracting investors) and to achieve the trust of creditors and third
parties. It is the main engine of a continuous improvement program,
without substituting or subsidizing the administration.

3.2 Relationships between internal training factor and external
audit report.

In side of internal training, Christensen, Glover, Omer, and Shelley
(2016) investigated the audit report indicators by the Public
Company Accounting Oversight Board (PCAOB), an scanning on
the American audit firms conclude a significant contribution and
impact from internal training of the firms and auditing team on the
audit quality. Determine the strategic objectives of Internal Audit,
both in terms of compliance with the strategic plan of the area and
aimed at responding to the current demands of the profession: global
vision of the organization and business, anticipation of developments
in regulatory / accounting or of Government, communication skills,
certain empathy and ability to influence, technology and other skills.
Determine how to allocate budgets for training and what sources will
be used. It should be borne in mind that investments in existing
internal audit talent often fail to achieve satisfactory results because
they continue to rely on generalized, often out-of-date, competency
frameworks that reward productivity and technical audit skills above
all else.

3.3 Relationships between Managerial support factor and
external audit report.

Support from management to internal auditors requires management
to be in on the daily activities of the auditors. Auditors require
management’s support and perceptions of effectiveness in order to
meet the objectives of auditing. In fact, management support is
manifested in light of meeting the required resources, financial
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Along to the previous studies, Reid, Carcello, Li, and Neal (2016)
confirmed an improvement of audit report quality by the audit
committee, the obtained result was from the UK firms two years later
from implementation the new reporting regime. Reid et al. (2016)
have discussed the reasons for having an audit committee and the
characteristics of these benefits that an organization must understand
and value in having an independent governing body, whose objective
IS to contribute in a professional manner and with a high sense of
responsibility and ethics in meeting the strategic objectives of the
organization, and ensuring that business practices are carried out in
accordance with the policies established by the shareholders' meeting
through the board of directors. To mention some of the main
benefits, without trying to be exhaustive, we can mention the
following: it achieves a greater value of the company by attracting
investors who seek to invest in businesses that have good corporate
governance structures and practices giving, this way, security to your
investment. Contribution to the achievement of strategic objectives
of the organization. Continuous improvement in the different areas of
the business. At the level of the board of directors, adequate
communication and follow-up on relevant issues of interest to the
organization is achieved by being duly informed through the audit
committee

Ghafran and O'Sullivan (2017) have examined the impact of audit
committee on the audit quality in the UK, the investigation covered
FTSE100 and FTSE250 firms to test the potential affect from audit
committee characteristics on the audit report, the result revealed a
significant and positive impact from audit committee on the audit
report. The importance of the audit committee can be summarized in
the following aspects: It constitutes an independent forum for
analysis, which allows the board of directors (Board) to know what is
happening and react accordingly. It is a possibility to transform a
traditional audit approach to a consulting activity of high added
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2. Research Objectives

2.1 To study the relationship between of the audit committee
(internal support) factors and external audit report.

2.2. To examine the relationship between the internal training
factors and external audit report.

2.3. An Analyzing the relationship between of the managerial
support factor and external audit report.

3. Background and hypotheses.

The initial elements set comprises of the independent factors that
refer to internal support, internal training, and management support,
with the relationship among these audit quality characteristics being
the focus of discussion in this section. The key element of the audit
process is the audit committee (internal support) and, in this regard, it
is pertinent for auditors to have support to allow them to properly
conduct their duties (Statement 3.283 Auditing Guidance-Guidance
for Internal Auditors, 2004). And based on the standards enumerated
by the AICPA (2006), IFAC (2010), and PCAOB (2007), the
organization’s audit process is among the top elements that
contribute to the success of auditor performance and achieve
sufficient quality levels. For this, it is necessary to provide support
and training at the department level as top elements for retaining the
quality of the audit report. This is consistent with the Texts in ISA
300, 800, and 805 (2010) that enumerates the internal support and
internal training significance and should be realized during the
process of auditing. This study assumes that factors positively affect
audit report as perceived by the external auditors and therefore, this
study proposes the following hypothesis;

3.1 Relationships between the audit committee factor and
external audit report.
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used by researchers to measure audit quality like audit size, audit
hours, audit fees, reputation, litigation rate, and discretionary
accruals. Although so many different proxies have been utilized,
Lennox (1999) believed that most researchers generally agree that
the size or brand name of audit firms is an appropriate indicator of
audit quality. Audit quality has been investigated within a variety of
perspectives in the literature like independence, ethics, judgments,
reduced audit quality, client services, and public sector, There is a
vast body of literature relating to audit report quality and the
measurement of audit report quality (e De Angelo, 1981; Palmrose,
1988; Davidson, 1993; Lennox, 1999; Colbert et al., 1999; Sori et al.,
2006; Choi et al.,, 2007). Researchers have taken one of two
approaches to measure audit quality in empirical work: a direct and
an indirect approach. On the same note, Kilgore (2007) finds that; 1)
audit report (audit quality) has been measured utilizing a more direct
approach and is based on the assumption that the probability of
discovery and reporting of contract breaches will be reflected in
features of the audit such as errors made by auditors. 2) audit report
(audit quality) has been measured indirectly by looking at correlates
of audit quality. Research using the indirect approach is of two types,
both of which consider an assessment of audit quality from an ex-
ante perspective. The first type measures audit quality using
surrogates of, or proxies for quality. The second indirect type
assesses audit quality by checking the attributes or factors perceived
to be associated with audit quality by parties involved in, or affected
by, the audit process and audit reports. Studies of this type are also
referred to as adopting a behavioral perspective on audit quality
(Kilgore, 2007). This article aims to summarize these studies and
provide a comprehensive and new classification of researches that
have been done about this topic.
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1-Introduction

Corporate scandals like the Enron debacle and Andersen collapse
confirmed a requirement for high-quality audit reports and
considerable attention to different factors that may affect the audit
report. A high-quality audit report refers to the production of
financial information without misstatements, omissions, or biases.
From an agency theory perspective, Dang (2004) argues that audited
financial statements are a monitoring mechanism to provide
assurance for users of financial information. De Angelo (1981)
defines audit quality by two dimensional definitions: first, detecting
misstatements and errors in financial statement and second, reporting
these material misstatements and errors. Due to this fact that these
characteristics are largely unobservable, different proxies have been




Alrefak Journal for Knowledge Dec202%
THE AFFECTING OF INTERNAL SUPPORT,
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Abstract

The current study aims to test the factors affecting an audit
report. The model of the study consists of three factors as the
independent variables (internal support factor, internal training
factor, managerial support factor), and the dependent variable (audit
report). To achieve the research aim, the quantitative approach has
been employed for data collection. The structural equation modeling
(SEM) technique was carried out by Amos software to test the
validity of the research model. The results obtained in the study
showed that all the tested variables had a positive effect on the audit
report. The three factors explained 89% of this impact. Among these
variables, the internal training factor showed the greatest impact
(37%), which was followed by the internal support factor (20%),
while the managerial support factor had the lowest impact (15%),
respectively.

Keywords: (internal support, internal training, managerial support,
external audit report.).
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