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Study and analysis of WLAN networks - MAC layer and evaluation of

maximum transfer rate

1°* Mohammed Saeed Kasem 2 Prof/ khalid Hamid Bilal
Communications and Networks Head of  departement of
Sudan Academy of Sciences communication

Khartoum, Sudan university of science &technolgy
Alhaidari72(@gmail.com Khartoum, Sudan

khalidhamidk9(@gmail.com

Abstract:
A comprehensive study, analysis and architectural models of IEEE 802.11 family of
WLAN standards have been presented.

A brief covering of WLAN Physical (PHY) Layer were presented. While, a
detailed WLAN Data Link Layer had been introduced and analyzed. Two methods
are used for the Throughput evaluation of WLAN compatible with Wi-Fi standard:
(1) Utilization of available powerful simulation software intended to computer and
communication networks, and (2) a practical implementation of WLAN — as DS
system, without drawbacks against AP. In both cases, the upper bound of achievable
throughput were the same, which is about half of the typical bit rate as specified by

IEEE 802.11b.

Key words: WLAN, IEEE 802.11, Throughput, PHY&DL Layers, OPNET
IT Guru, Qcheck
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Visual and Aesthetic Dimensions in Squares of Sana’a City from
the Perspective of Urban Design:
Analysis Study for Bab Al-Yemen, Al-Tahreer, and Alsabeein
Dr. Amal Abdulkareem Abdullah El-Arashi
Assistant Professor, Architcture Department, Faculty of
Engineering, Sana'a University.
Abstract:
Analyzing and evaluating the visual and aesthetic dimensions in cities
squares is considered amongst the important issues of urban planning
and urban design aims at studying, focusing and deals with in the
structural and physical city plans. Dealing with the visual and
aesthetic dimensions in the city’s squares helps to achieve clean
environment free from pollution, better economic earning,
psychological comfort, touristy activity as well the visual and
aesthetic value which distinguish such elements.
Urban scene and perspective has captured the attention of many
scholars, urban design scholars in particular, and architects where they
pay more attention for the describing city visual and aesthetic
dimensions through its urban scene and urban design perspective. The
physical features and structure of the city is the reflection of its
civilized and cultural identity throughout history. Such identity is
growing and changing to cope with the changes of the city inhabitants
and their needs. Such growth and change makes cities differ in their
physical characteristics, morphological and the identity of the urban
scene. Each city has its general form and identity as the city is the
result of social, economic and political factors interaction that largely
contribute in forming the urban values of the visual and aesthetic
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aspects. Such interaction will give the form and identity of the city
urban scene and its characteristics.

Key Words: Visual and aesthetic dimensions, Cities Squares, Urban
design, Urban values, Urban mass, Urban Spaces.

+ deu 31l

Tleally iulagazall alisgally pulem Yy WY1 Lle 5T Jalsall @al i adlendly Lyuadd! sl
ypall 3L LI (e ally Zalinll Laabasly Sl 2. eyl ligeall ola (g oenall)
BLiat ¢ ¥l alasiod ey Lol Slilen 20 553 by gyl i paad! acall « Aalaiell Zuiall
2l el Lol 9f waall " Joiy (2019) Lyl aes T 3uuyBg 3 yucia dias 3yge il i Sl
ool Ly clyleadly sliell Losieinwe (95aly cilaligl (sl (15523 OF Lol a9 gd539 pend Glolis
oresaill aggia il Somdl 1aa [1] "days 180 da sl £)50s camisle D508 5550 sleayy sad
SVl Beal @& crag ! uenail Eraslea¥1 gLl 1 Gylaiay Abagydig Lauslady (sl
Bl (IS By ¢ (gt g T 2 Elally sl oy Ll lipssanll 20 Ldlaadly 4 pua !
2 Lyl dgpuaadl sl 2319 2. Led Jlaadly Gulan Yy (6 piadl A3 i b (s 1 yally Al
31 griamdl eaeaill yulen Lesd 3325 an (51 Sy bl 5T bW LgaBly oSy claiin ibiks
ileial daslig Lpine L Lelang Letreund 2 (i) muonaill @l collual alusiol f cllas
el 2 Jlen s Gl @5l Lalai3¥I g e Leaan ¥l Jlga ¥l

Lo Ul i

sl e Ldlandly L puadl sla¥l ua s (bl (5has glaol I bl e dl Asa ) su
Gt el jslaie (e Leaillhy Lol Lgiasdlag (Gaay ¢y puandl il Leadly casluall Dgsall ¢l
oeandill (§Laall @ennilly dalaiill o ol eless

ol ¢ya !

SV Gy ek 33ally el ladly Gualadl 2 ¢1,alls Aisall gl (350 Gig 1 Comdl Coig

oulkd slales g;;‘)_‘a_e-d\ M‘ﬂgm% t‘)“‘j‘ﬁ st Mg lgude U s L_;‘-” Ldlesdly & yund!

[ 2020 ( sati) ( Geltlocatt ) 3N sutatt ol Lisad! ey gt c.u..;i;a;.]




[ hpall bl e S e Jlols £ lako el Tasund sl Gaabealt o8 it Lasxtly Trg puad n.,.‘m]

glydy dignss L) camas all daudaglly Leghn dolisy¥l Gues Leged 6 puandl manaill julas Guiod
Led Lads ol ddMag (Ao lew ¢ laa)
¢ o) Wit
Sho¥l e il by cuoles (st Cornm y cdalad sleio Lyas 2 cilaladl gl coldl Ja @
e Jleadl jolie Jay calaladly sluall ddleadly Lpadl sla¥l gy (po 3am aps @
il Ll g skl pals Lgiagds 58 aidle 3L
Jag o liall Gl (g yuasdl @il julas s §1yally digally sla¥l sia Gl sas L @
ALY B Jall e Leaillag ool
+ Sl Caluaf
Gkl sl e 2 malud Gilaazme (odiinly laladly Gosluell Galdl mosll Juli- 1
Ly
ool AL gy Janiy @l ladly Gosbaell Ll pasdl il eall joslaitl Lo g3 2
(! wraatl] yslas o g Siraniy §1all Lads s pe cenling @2 lin (B1,a11) sLiadlly
t o] gus
aesaill st (e dagesailly dudagaiill JEslall mlly chubadll Ciladl 2. same Il Gl
Tl s Jly Ll ile 33 e dlyull AL Baisl asldl Jagsdy Allandly &l sla¥l 2 5 puasdl
S @5 cpad! Olage a2 gl wpaaill eilaudal andialy ¢ dlelsy Lolayl @lil)d )
¢ Agaall dlagiy el fie s Lolag ¥l dogldl (e dpaadl Ha1sn IS Jidill elaiial die 35050
bl Tbld ¢ Cpenedl gyl G581l dali ¥y ogindl Ll o3ltial EilEmal ¢ LAl daluldl Yoy
G G A GbLLl le 58U Ggn Hla¥l Badaie Gl pllay g ae 355e ol
Ngale yo ) 455 o 2311 o7 dus guasd
eml) Limgia
A8 gyl duaglly poaudlly s LI YA cpe A 1l Al el Llaly i ) metall e anl) e 8l
ot ¥y ety gpadl oY1 o el ) Byl il dd 1 aald! BN 2 Al

[ 2020 ( sati) ( Geltlocatt ) 3N sutatt ol Lisad! ey gt c.u..;i;a;.]




[ hpall bl e S e Jlols £ lako el Tasund sl Gaabealt o8 it Lasxtly Trg puad ;u.,.‘m]

sl Jalaidmgie T Asalle clea g llin A 5 0Y (ileadly R pad sl 1 KAl
Q‘}—’-""““ (Q_.@l é)_mﬂ\ ;b_-*"jj\ 4angia ‘EAA:C\_M @;.ml: (’3‘333 L_Aj.Af— é)_.AAAj\ ﬁ:u_.aaﬂ\j
ookl (g lpally Al I Lgaaly cilaladly cualall 2. adlendly dpadl sledl dpabually
Ligyg o pmabiall dan iy ¢ a0l panll claMall « domylll yonlinll jean ¢ lgin¥l (@hlaadl) @i pall
Lolase Lgmans @ Gl oyl &ty cialdl obaally (gl caliiglly Ladall o (8l il

Lipas Lalgioe o9 Lo joglaid el ias Ao bus g ol )1 Lgas ol il 79,315 Lgas 99 Laudig

Corany Dbaailly aligd! Ll 2 Lede GlbT il gl qreatl] 2 deadl Jslly codlu¥l eai
3ysaby JEaie yeaall cliy uz w3y [2] (Kevin Lynch, 1982) ((1984) wlisled!l Lilg 2. cyalis
ragsamtl Laladl cllablidly 485 &) Gud ausiall sl o) Lo dlas 2. Michael Wilford
Gl Jaiy (paind) puldl sl g wlabiot 85009 )il e 3o ld @ bl Ty Ompleally cnlalazelly
A5 5s o Ly ¥l alaimiadly iyl Galill 3355 £8lpal ollalaill Gle usaaly usels g3ly I
Bolail aa ¥ lia o) axgy Jladl 12 2 dasles¥l &y 5ol 3% cllag Sl Alagll deylally g3153 (e
0ol a8l sag ane (reaziadl) bl cilalasly il eladally Caluadl gy Lal
pund o (gl cueaill Caus gy 3)9aby JEmie Canyal GlEsy egie NS judd Ul deally alally
Lty Ljgro Dy Graml mreadll dasio P e paind) alid g alaaadl moly goliyd

Gl cueraill aggal Capylaill Giasd da 3)5abg JEoie aggde rin " Judiel| Lpad plea ¥l ol ) guniy
Apdl ane slinly sainll Glalis! Guamil sams judy Jold b slgima O Y ¢ Lgppdl e Lisaly
" BT Gle g pamdl queaill esyaciUrban design Group Lei .oamdl gl dadazsdl 2. cpoiil
ALl qreisd alaty (gl uenailly’ " Dpuns Doy ol doume 2. asall Ol slag¥ @lally all
Jolssdl aladl U1 Gurugs (§ pamd @uaatll o S5l yEmang’ "1 5ally a3l Bueaiiy de ganlly 3 a0l
Bl 2 - Jsar oupaly Laaladly [3]2009) @ssl mali jushaiy Lueid 1 6355 Gl cultlally

Slopaiss Hull 350 e pa Jalat Ll (gl muanaitll culyplad Caye " 00,V lpEall Lo 50,1

[ 2020 ( sati) ( Geltlocatt ) 3N sutatt ol Lisad! ey gt c.u..;i;a;.]




[ hpall bl e S e Jlols £ lako el Tasund sl Gaabealt o8 it Lasxtly Trg puad ;u.,.‘m]

i ynag Lapudll sl Apas Ul Sle Leblawly casdlysy dileagiay Laall andlaly puadl spazill

Tdlas iyl 2 Lgie 53l ¥ Eaes Luaalys Ul (g ynndl spamil] Jlos 2 ddadatll colual yll

2 el 13 gl pasill (55 < Lgigala Il clBgalls Lgiais all 16 5ally Zaliied] @l il aBl511
Sllalilly oY) c¥lanil wdss salely < Lgilasal Jumd¥l JOLEELY G (e Al gusy dual s

CaBlge opally igmdl] Bl Gleas prsdy «Lgiadsy le @il Nl @lsill e 5Ll & yasdl

Srax=ll Jmdl iy dded] dg,lg Gl apo Ml jugaiy (Jail allad selass pdyg ol jlelt
- [4] 2007) ¢y 15 dacaleaall " @3La11

b f1ally il (g ol @uasalll il
The Leeal Silly Blalgs ora waadl 2.9 ((Kevin Lynch, 1982 1984)) xil (yiuss (g puamd! casal
sl ] sl yuolic Lgaal e pualy @olie s g1y IMage of the City-
L e ol Lypgun Lgauugiy HLEmdYl Gakl gag (g ol cresaill same Cinpad i @ il Gaass " sl
oole Gl amanl] Gyl LIMS Galiiu Bl Ldle Uadl (g 455 )0a 3559 (Visual aspect)
saal 5ylala dasl> o Tl pe Loy alB ddlagey Lpbad et sgga ey Llidiad! Le¥lainty ol
Lipews M5 a9+ [5] 1600 (1998) £Mo uwnssll " &g yan divs ) cilalsn duned 2 Lgawg uc
Qoually oAU Al £ o0 Gle 3555 Lganen ¢ Lalisll 7lhell o ) Il (¢ paml @ueiatdl )80 Ayl
o Jslll sl o5 ¢ raaziadl Jady o1 (ressally onalazell Jady loa degenailly Lidagdasl]
JeEn il Guass ga Blaa¥l qal dagy ¢ Loall e eiadl ol Lpall Gl Llandl ol gl Cblaal

Leingemd Aaidhag Sleil pulls @il sty Lol Joads Jamg @1y LIlen ity dsm ) boladf @lamiy ¢
3ol piiad Gl sl ledly Gaslal) Jgo (g puanl qrenatll qualing il Lol «lgy Aoyl dagdall ps
B0 pentl @ileLinall Corulilly ol @uacattls’ S5 ()l pall elaion Lnoe Lgglayg Lo padl Gull Lo ls ol
el ey Lo 10ay, Lelen i) fnianll Ldlendly Lyaadl @lsasdl pax 230 @1 5o Lol

ool e e S LY, Loyl Ol Lalea e Lugyg¥l ood) 2 Leladl il peadl @leliaall

[ 2020 ( sati) ( Geltlocatt ) 3N sutatt ol Lisad! ey gt c.u..;i;a;.]




[ hpall bl e S e Jlols £ lako el Tasund sl Gaabealt o8 it Lasxtly Trg puad ;u.,.‘m]

aleia¥l @3 cpag) Gilresd! @reail], (g yamdl dardazill (391 Leie T Joson cligions s (rag desntdy]!
Ol sy Y Le 1. alall lead) JEidl ae aedn 5=t LY Dpsall joliall clyai Juolin
Lesd Gueatill (9 b5y apaail] ibygiaal!l ey ST A8T ol slasll pren Gudad @ S <Lyl
- Ly ool LeisT -Las dapyall dgrald LA Zsd) 5l opaadl sba¥ el Lol e b, Loy
Calidea (po yulid| Lo gl gEmin clulenail e aulslinsll (PSychological) o glgid e o33 W cllsg
Loule ety U1 (g pad] sl @ilsama” Mghy s Canagg - [6] (2010) Sila ol yall "ol
Slextly (Public Spaces) Lilesal dulyu g duyall Luad) 2 grad! Jsniall 2 coall
Sl s e L el joliall Lgdde "Building Masses” «ialadl £dl peall ilelinall
,"Colors" ¢ ,lsadl &1 ,wlic ,("Street Furniture” ilensntl Lun¥ wuss Gaug(Shape)
ol yale uad "Tuyally Luasall Dol e yum Gllen 9 (§ran @rena S Jsio sl Lpeadly o161V
7] (2012)
1y pcamd] At
gl Il sl 3 gl e ol dalie ciligionasg (¢ paml il 281,411y Al o M
2 sl Jemin I s padled e 1Sl ol AL Joi (2015) meddl (ghe) ¢ Luadl & plasll
gl O poliall Al @al sty ¢ lheidie ¢lyally sl G SR jaiall (9saig ¢ pall
dog iy Loyl 99yl O 3puSoy Bruue (ulie 2 L uaadl cldlaall blal Js=is sy g uasd|
Jalse Leluolity Jisall olelasyly disall e aadly dugydl fglyd (Alisall Ly dhsylay @Eam 3LVl
ST L Juolas Uasdle 5 " (1998) ¢ sl Jsing « [ 8] "¢ l,ally dhiasll ngia 2 543
(L)) pasladl sualine e 1:3 @@ay o7 45030 Lyl cllisy Luass Sull dealy U e
S §1pally dbheall alall agad) [9] aladl sgddl e 103 23y o7 4 3 18 gl iy Leluon i pa Lelss
oan gl Hlest 201550 1yes caali Lyleall 5oLVl cladl 2.5 (s slly selo¥l Jia dabizs Jalga
sl sl Gliass s cigde dalall 3,U91 5535 5oLV sk cilga sl Hlebl (anyy Baeiilly Jisally
Jelsall e Lgng) e 3)gall aally @uuadly <Las ¥l 51V Lela 1hes caly Jisally paslpldl 2

" (2004) oyl Jody « ASLl sl o Gl s Y1 5 ga duyiasd] Jisall lglsl 2 dagl

[ 2020 ( sati) ( Geltlocatt ) 3N sutatt ol Lisad! ey gt c.u..;i;a;.]




[ hpall bl e S e Jlols £ lako el Tasund sl Gaabealt o8 it Lasxtly Trg puad ;u.,.‘m]

e all Gle selay canliy Lgins )T gy ol sy G 4,1 madlay el Adlaand! DL
Blolyy puliall e clial sue JI L )T @l (e 5pusall olaludl Gad Liday o7 Ly
iy Al ¥y el Lal ¢ da bl slatiel G dasey 5T masly Jb (5503 i wlals
Gily ¢ Lasadl gslslly Laledl clalidl 2 Zols 2a3Me Digine @uslialy 2aline §ylay Lgas Jalatl
[10] Gsieadl bz ;¥ g elass¥l (o L gu g 35T (0555 )51 5T diomia ()55

g puiand] $1,a01

OlEms oo 5)lie ¢15al1 " Joiy (2012) jumd cdalides Cayylaty (gpunal E15a01 5050 il (s sl
E1al) iy Lasoy 5 polic pa Glalailly 4l Jsaall pludl sy Gl dpad! 20 leazil] ool i
il QLW Gan 2 aayg cdiaaell (g (50 T2 die sliain¥l EmaY W) juaiall (g st
cMolge doghad alalas o slall of Loy of clgil Jio JLad¥l dolad (sas gy .cudyll ol
cdagyl " Jsing (1993) Ol e cciubang [11] c¥lesial cue 4 0L Spesl coasayy @il
ol g aalgn U1 (Slelly 18 ol clilaes anall Jia Slyeal peaddl 2 3> giall el yall
Slaglaill @ysn; aib eyl ually pelan ¥l bladl 3ol ooty oléwll Lalal sl
slginYl ageie lgie JSo 2 3amuy ales¥ly JIEaa¥l ixjuie clelys deay Gle 5 polall idagdasll
syl pue gl 5 pialie y0m ;Y J Leie JS0 (5350 Camy petins S0y Lgunny po dasi iy ¢S24l
[12] ipada bt s il (ranuidly 21,0 allad P (1

: $lyally Wngatf oy Logosarlly dudaylazeal] LBMalf

Gl Js=idl s> cnenall ol o 20 550 Lead UL Lpaell (i (rass S plss waly
ol 53Ty 3t JEmddl o Je Ll 2 5 iueie £ paall gl aggde masy 4B oY disy Ol g
e 5l o Ell SLaadl 151 e (355 Gl A5, Al patlas allae @ial Gd) el Gl
@lally (GLLLD) ladolatly aally clalaly 3yllles ull jolie G5 Gl il 5y5all o
Junl (5 pims eds ol au933 5 pEmn JI Iabiiel Gl @dadd ale| Lo Calaass! 1 oalas 2,
eIl ey pa ilpeall AN Jod ¢ gladl wia ¢ Badl dasglgayl Bpus Ll 2y [13] cgid

oliall 30ay Q.H.Ja 5T igla 3T Liln jwolic 30a cils ;13.4.54 ewma ypolic ) fxesayl 5T )3.14:.1‘

[ 2020 ( sati) ( Geltlocatt ) 3N sutatt ol Lisad! ey gt c.u..;i;a;.]




[ wiall 4l e S0l e Jlols laio (rgubat TussndH Gabaalt B ratlaaxtly Trgpuaasdt slasyt ]

¢ el ciladlally sl gidly SLad¥l Gulall cliissg [14] §1Hall s Hem Lo Joady s pall 55
RS ESSORNU.EN ([3V-PS JERT PSSP RV LY SN A YENUOE ST (SO PO [ IR
Je=idl ciagame of A Anpadl Jass Lol oals Glad) 9T dxleddl 9,001 (2017) (sl gl dal
dalaiie le by B35 pe (990 dedge dupaplly Leldl ALAL sald Lpaell ¥l & o (1) 3
Sl say e STy Jalsatie g padl aadl oY Lasdl Ladl ydel Sy (Olage) 3 09
2 7ol dagds o (Dd) Jsaill dsle liey dalaiin ¢)l5dy Olagey deise dala il Sle 50

Lgie (3llaty 5T o Leall 5T dacagll Gl 1 Sy Bnakl 20 555 0l g Gl 51501

13) Podestrianised Streets ] MONUMENTS
Q " STREETS AND SQUARES
A e ] @ B
.‘ - e
SERI
] RES PUBLICA
o) Access Roaos +
r s
Lla
¥
=5 STREETS AND SQUARES
L& . wITHOUT
= == ~§-}_ MONUMENTS
i€} Local Distributoes
- - -
() Oistrict Distributors .
~\
(i) L T'I‘SE
= > ary

I

I

(et Primary Dustnbatons

2 Gyl golsdll o (2) @@y Jsall  dpall 2 dalally oladl (D) @3, Jesall
I el of oylacd ) dayyt dd [15] juall iaGs Luudl (yeeat oy

[ 2020 ( sati) ( Geltlocatt ) 3N sutatt ol Lisad! ey gt m,._,.im;.]



http://www.vasturaag.com/wp-content/uploads/2015/09/street-sections.jpg

[ hpall bl e S e Jlols £ lako el Tasund sl Gaabealt o8 it Lasxtly Trg puad ;u.,.‘m]

AbJY‘ RV u}.d.l.a:l uﬁ.v*).a.a:nﬂ uj.!a.!az“j Uﬁ".JL""ULGE‘))b @Lﬂa—”j 3_1)44.‘1\ A\.uy‘ ‘QﬂALMj UMT
Jack leadl 1 2 clgas Jalaitly Lesslyal s Slamiadl pe (Jlandly (all jolic Leil 5 yiduay
iy Ldleadly Lyadl oslasl @ualiag alall §1,4l0 @lsama o @ilasie Lues sa> Nasar (1998)
[15]
e Naturalness sanlall Jen il Jai e
. Upkeep/C|V|I|tles_ oetl] g / OlEnll e dasley @
e Openness and defined space
e Historical significance/content
e Order 1ol samey syl @
b ealLle goimy @
eelil / alil / allagl - @
Smith (1980, p. 74) argues that our intuitive capacity for aesthetic appreciation
has four distinct Components that transcend time and culture-
358 0953 iligeas dayl & g1l Jlestl salll alaiales Ujuaaiy Lisslysl JB (1980) cww
IS oy a8laly el
e Appreciation of rhythm ALl iy cgagellysi @
e Sense of rhyme and pattern
e Recognition of balance )
e Sensitivity to harmonic e e
relationships almai¥ly @il 83ay ulwsyl ®

dacilly JUEll 2 Lulean¥l @

s iy padd) slasY) {aaf

2 sl G glenlly il sl Guanll B gLl dads (e dppuad! sla¥l dgeal e
Srleall juazmill @il ol faa Gle Glbl gopduadl 081 jalol 209 (Guudailly dacdally y=aall
s yaill ailas ol « (Buchanan, (1988, p. 31-41)) Jsa ¢ws (URBAN ARCHITECTURE)
e il e (e I GBS Ll L2l 5all assatll Jlan 2 dads (esad¥ &yunsndl 250l 2 Ldlenndl

olgizma g Lge |y ol Juolaig uellly sl @

[ 2020 ( sati) ( Geltlocatt ) 3N sutatt ol Lisad! ey gt c.u..;i;a;.]




[ hpall bl e S e Jlols £ lako el Tasund sl Gaabealt o8 it Lasxtly Trg puad n.,.%n]

A3 (g i oot Il eV OlEally (ulean Yl @

18] plemalt a3l Guewiidly Lslaall (gl @
lasi Gl GOl 1 20 5,08 sl LY LA wlealy of (Maina, Joy et al, 2018) caytays
I ol gl aalidly auiil

Olmall I lama¥ly a0l Gulen YT 35 @

Lagio )n8 g3y glyall alally ol czyladly daTadl o Jlaally asdl daspll Gle Joas @

Aggeg Lgd oLVl e gd 3299 skl >3 @

535lad] el ioln e Jasiy sumsn clulall uols | @

Ledl il dslyg sl Qi @ Jery @i L @

sLadY dasdg das usaad Laslgag dlissll GulusYl @

UL s s @omands 15l 2 adall 55l Ly wigll lols Lgilss juci L) @

@Y 5l ol sy giang Loz el il L1 @

[17] . Jolemtly clakailly caamslly allaill « ol il pumas Lilida o
Leadl Jpio sl ety daglasedl] cililae L5 2 Gueal il Lgles dalaitl aadtll o Lin Joall gl
plasin¥l Uody Bhaddly painll Gle pusmad Ldleny dypuay slal @ld d)lens Ly Ly 3ua=l
oy dnlag 350l pay i deal wild Lghsss (aliey il b (e ile | all Lo ling (s ladl L
2 blall & pas g pusmn Co (2)5 (1) 03 Jsod Ja0T . Al 555, Lialll 5y sall (usmaly o
5 pleally daglaitll anlgh o Zllaandly Gy punall slaol eaaliag slasf ]

[ 2020 ( sati) ( Geltlocatt ) 3N sutatt ol Lisad! ey gt c.t,._;im?.]




[ hpall bl e S e Jlols slato iyibed Psun sl (a3kialt 5B atlezetly tag st Alagty ]

; é"\"'

ol cealis lly 33l @l bedl e susly (ol Ib @sosdl yiad dalaie il 3 @2, J=ad
okl Age ueals pitie L el ciles ally dualaadYy laill ) Ll Lol dakal
https://www.hafryat.com/ar/blog

:oMEatly (ulean Wl g (g puaddl ¥
I @y @ pad! YT M5 a5 leally cdaulaiilly (g pnm! muesaill 2 (g puaddl sl 3EmT
oleall yunmilly ¢yl maeesill dagay Lol o1 Libew pLai¥ (55 of Laly OLEmlly ulean 1 N1
el i) Legilaid PO oo Lolagl Jalse I [y Lardes 5530 LEal 331 Jalgall Jaz o

- 1‘1‘:74-'7_:‘59 L“.QJAQ‘Q Jgra % u:\:cnl_o Y Aot :\.ub.\ :5? (LJL&J-L‘ L.u_uv_” gj.@ﬁ &L“‘.gaj Lg:gﬁaa..”

o= &1 " Elizabeth FitzZaland et al (2005) oMt cdingi . geal  gangl ola — ol iasls
oo yig allyd Ml pEmale Gleyu Laliogd 13la ¢ Lyuamll Ll Laliell sla¥l @50y cgd el
e Bl Byae a3l Gley Jadll Gy Con 5B Gy il Wlli Lle alally Goll patlas
slnel i < dyyunmdl Ldl Gl rlov Gsaig yuglailly Lolasd| Liaua 15) <Ly ojsksi Causny lesll

Sraml @uaatll 2 (g puadl WY s [18] Vg pam!l meaatl] cilagiad judy Juo il Lical

[ 2020 ( sati) ( Geltlocatt ) 3N sutatt o Lluuat e ity et m,._,.im?.]



https://www.hafryat.com/ar/blog
https://www.hafryat.com/ar/blog

[ hpall bl e S e Jlols slato iyibed Psun sl (a3kialt 5B atlezetly tag st Alagty ]

CEola) f Al alaiil daasd die sl gl @Y e (@l ladly Gusld! sl glsddl I e
2058 s a gl Lille le i) qpanal b " (¥ody ol Haus wisy zladl (s ¢ il ¢ lags
53L) (pe 23U il Lo W1 Adid ug ally oMo sl Jileus £1507 e 5 3Laall B3 5e 6510 A
2 g olsadl Hlan) 2 el dfnie egal 3Ll Dbl Cleasdl cpasd B e )y leadl sl
die i L 6 puad! agd] (ladd die i Le wged il 1081 35a3 Gl Sl el ! il 2505l ol

[14] "gjLu,ﬂj el A aaliadl olags

6yl Tl il 14 i Ly Lo i Lo lall g Lo 2 Laball 2 lis () @3, Sl

https://www.hafryat.com/ar/blog

[ 2020 ( saly) ( Salifiiloatt ) I sotatt RN AP R AP | .:,u.,gmq..]



https://www.hafryat.com/ar/blog
https://www.hafryat.com/ar/blog

[ il i) e 0,1 e Sl plakio gital syl Gasbealt B nstlaaxtly npuad) lag¥) ]
YA AR Tt T REARER AR LD A i — o o
v - Y Gl & o LAY

‘e d

" ,‘,ﬂ‘ B o Fav. S

ol 0pal lifn 2 il iale e yall Py iletall agall 2 (5) @3, Jem il

dorvg lghaiug 2 o) palidl Cond yglnng dadly Hleatl Ljayg oyl il Conidl Z\:m.bic‘ojg_

ARV thfgl'oj—.&im_si.gm Jj?jc“i‘jﬂ‘dPﬂLé?‘ﬁug-‘L‘-?-”ﬁéf@‘
/ https://www.hafryat.com/ar/blog 22019 ji wlls s ol

/ https://www.hafryat.com/ar/blog
sigllend) slas¥l dgenl

Aels (1553 ol L s5mas¥ adlemll Cilymlls reumdly (6 unadl 55V Lala dagiya Lol l,Y1
5l dd ol Leismey lall 2 Ldlend! juoliall as gatd Vgl Goliay (g pum Aol lin 5y o Le
Lesm el sl Gle Liss 555 gsimll Aauby plesll 2 colnlly Luadll <l () Liles
Jais 05555 elein ¥ §15a ol o Bsaad Allesnll 5La¥1 ol cyuyaiy KNOX P, PINCH S. i
€y D e Loy Lok Gussai cilomyal cQpoasdl @lahall 2 Jealy Giuad oy Oladdl
Jleadly Jloandl o ol Calizng [19] Lgidlon g Liasd dde ussaly ¢ LilaLas| G Laa ol3La)

Cigea¥l cllissy (g leall

[ 2020 ( sati) ( Geltlocatt ) 3N sutatt o Lluuat e ity et ataeia\x?.]



https://www.hafryat.com/ar/blog
https://www.hafryat.com/ar/blog
https://www.hafryat.com/ar/blog
https://www.hafryat.com/ar/blog

[ pall il e S s Jlols ko Jriscbed osaacisH Gaabealt (o8 st Laaatly Gt st ahe‘m]

16ykeall Jlaandly Jlaandl
cdae (e Ladilly abols )T B Linly ysead al 3)500 58 Jag Jlexndl duale wpusd Joo niss oY) caalind
CaSo Gy ¢ ouailly gldadl sg2 JLILLe 3.0l Ll o ol HL @b Jleadl OF G5BT 1) cn> 22
31aT alasieal yiy Guleas V1 Gl @hg 30508 5T dadie (gl Ao C3yhle puin Uyen Juaadl o801 of Kant
G el " ol Galall e cilendy Gigil e Olslesll 509 [20] cdidbaie cral sl dilse
Jesm il 1 (s cilealsll dadlany Jesads dylee 2 Ll alaia¥l c¥lze qal (o s Al
[21] de Lan¥l oldbaill g dyslaall cilsamall cads gally alis ¥ M5 (e cilgan sl dndlaay
s PERRVLIPY
Pl 2 sl Ao a9 due sig o Ban |l Ldleand! @ually Gl Lgpalsy Gl dauds ol o B3Nl 1507 50
L oseedl Jeads Gl 8 o5 sy Lo Omeniadl (ulansly dabill sl ol
BLinss| ol Leadl Al sa b peas Do) 3pmma Gud Jlendls pubeas Y o1 U5z Elsheshtawy, Y
ST E] 9 25 linl Sy oo 3Vl IS aleadl 4l Slleandl AHa¥l o ye a3y "Llles Ul
Cliff Bill s cades LaT'lases il jinlic (s pSome 38153 589 muenaill seliul 0 cilss 131 ¥ opis
@i Lley [22] Lty as B alma g olehVlg doslasll oy D3e T e Syian Bypm | Al b
1onad Al goleadl Jaadl 2 cildlonnt!

Jesall elissae o Ble e Ll pay idesd eldles - 1

s gaang Le 5 p500 o Lag GHlens junie ol 3me o danyd Gl a9 1 i05e)y ldles = 2
¥ Lgdde Cylaill (ailadl oo desazme ) Ldlandl @udll Gsoslanll gyl dds Bgyne 5o Lasog
cenal ity Ll (IR Gasgll ioay sudy e psaaly (gHleall Jlend! ol d5oyide sucld
gl cadailly dblewdl Ay cdpaiddly gllall (eSolad| allaitl ul@ll cpLa¥l eplall ¢ uileil]
SLYTE Jeld )3 5 Linl Hlem0¥1y Lyl wldlend! 3o @ Ll all cldlexll s oy «
- Laxdl

: dalatl elaLeatf g ¢paabadd

[ 2020 ( sati) ( Geltlocatt ) 3N sutatt ol Lisad! ey gt c.u..;i;a;.]




[ pall il e S s Jlols ko Jriscbed osaacisH Gaabealt (o8 st Laaatly Gt st ahe‘m]

Ousladly anaill ol (e Ls Gulid] aonss Gl g puasd! ool JLEn sl (e Jmdiga ialdl 5 Gl
2 dolaall 35,5 Layliaels spmill inldl” of 7530 (443 ¢ 1981) (il (s, sLallly saalidly
Jlai¥l 2 o7 (g)olsddl Lg dagady cdalisall dlle ol dolms cAindged . dais 4y puns dahaie B
Sllilly alelaadl sae Jeudy uldl o alegems Gliial JI Bug @lius Gle oy leas
Aalenll e Frdus ookl HLa¥1 (e 20 o7 daladl el bl Lgranad oF YA @13 50a¥ cyay . Lalizell
il LI L Lol 2 Less pasll gLad) 9T rsiae cliad ies "platea” ool
Lo 5o 1o ddlay¥ly Ll JI JaiD G Labins 20 lua degiiay lux a3l daly 0T 2. o Ll
[23] wy

1abad) Gl beatly (aabeal! Lpeperaitly dladdaseil! dian!

Zlail Ja crag Ll L] s Lilen L yans 4silrgls g ddle 595 s Lo pus Jhes oluteld
12 slae] e Josudl 58 graxdl qeually cdxy Josol Gle aldbill el 405 o Y (Ao pual
Al Jaomy anT Vg (oguuralals Gy @ e biie Jomsg o aiad o Ll Olaiul 03 4ulad) oyl
35t Vg Lgiboga L5350 geiiy il eueliatlls «Lapue (uatiy dnall caiss 2 (ile fas 35T Jlasll
igagd! sldl clidlaiey @¥lze Il 2 D)lgie Abbend! Lol 05523 OF ol ey Langu> <lys (e
Jlems¥ly Bl Gl Lajyds dlimd ¥y uiye gl pud o Gapamll cllidlls (Leldiiud
Ayl SleLndll @YY (ed Lgials s e Eoaey dhall il ulyrd oo b ¢ Gileall dum L)
o Alall dmisly (G gl asoly cimidie clivigae GpEad AEd «lghsa Al cewisad ldls
[24] isls ol Ssla (3ukaa

Zaladl il Leadl g Cpanbeal! rewaeanilly iladased! el ylie Y

Lale ¢ gl dalia (g 53umme inenasad clyliie] (o ¢ dunSlndny 43l jas ionleadl of ol all Cooisonsg
:ble ;» Wansborough, M. et al. (2000)

: Glasdls pulean ¥l 1

[ 2020 ( sati) ( Geltlocatt ) 3N sutatt ol Lisad! ey gt c.u..;i;a;.]




[ pall il e S s Jlols ko Jriscbed osaacisH Gaabealt (o8 st Laaatly Gt st ahe‘m]

AlemIl b g Hsaddl alds Gle 450 (g pamll clinill Lolomy 0 g Al las sty LI eal
5 o lall el sblime cye dulesdly (OLiabo¥ls Gle¥L Hsaddly 3lam) Lewdill lasd! cii il Dlesiles
celoaatl gl Gulidl sl Lo 5y dlis yals gl cilishe oo dccd Lag el ylecudles

201359 olett 2

(Il (a3 2 i |l culism sy puo Liall Lagd (5505 Gl ALl Gl iy alall daggias 313!
plmadly G2l 8y 5l Al

el sasgll 3

Sradl g3l ol W1 (Al dtiey dlaen LIS sl ciles Lagag Ljie uslell Ji€oy el lws (525 Laga
Cslmilly s gl Las clinnl e delad Wyidie dayy yuoslsl oclial 2 algh @Ile Siea in ¢Logec
sae Jelse Lgisol g Lgaiial o dtiad dypadl sussll ol sy oeljaly Glissmne Jamd iageal]
Al (e Lganns po @215 Mpndiy Ao s Lindll culigae b g Lbai¥ly DY slae ¥ Leiy Lo yallan
sla¥l o B coles iy cduailad 3309 allas Hsualy celindll dgum @uyd Il idlen Y1 55 suall
ALl 9T ol aell a1y By gaall

ool g alowad¥ oLt .4

Vg saeld oy ¥ (gpish dals yme DMl 53 13 47 ¢ (Conflict)=sls 5i ¢ (Contrast)qla!
ciayastl Guabeell Loty Leilelly Lgenala ealoll clylim Gladl 1,31 of (Chaos). sgas ssasd
oS oYl 29 (Contrast). oulall T calssy 43 5l (Harmony) alews¥l fos awie o) (5o
52 oaalll ol cyalil gl sl el )l 2 ells les lgun ciolauls (Conflict) (xmaladl jablas Lo
elediadl 3ysall eliy 2 g dblewdl Lol LgaBsag (23lilly cplally almad¥1 i EDE oL ola
bl oo (ilingaiy Oladl @lissas e Egasdl Hlb| Lab (g piam sLniss plall pe plud¥l s
388 Y Gl dagdall cbolucdl 2 dagdall Legmn e Bllaill (sEailly LN Taws Gl sleie¥l s Lail
ol Ladl (JEadl assat 2 elia ¥l pa Jula M1 (gHlaall gl (gpiamdl oralld (Ggax (193 (o
LSV 10 2 43503 e Gle daeed] Z35eill i 2 diesas

:15_).".." 5

[ 2020 ( sati) ( Geltlocatt ) 3N sutatt ol Lisad! ey gt c.u..;i;a;.]




[ hyall bl e S e Jlols slato iyibed Psun sl (a3kialt 5B atlezetly tag st Alagty ]

&Mﬁ‘éﬂﬁhﬁ)&ﬁwaﬁﬁwt&‘dw ‘ujﬂ‘u@gﬁngﬂ&&éﬂ‘
AoVl sl Glasdl ¢ lugll @ilissas Land g3 2 JolNTS dyysad 5 palls Lgils < Lipaall 1505l
Zﬂ.ﬂ\.ﬂ.:uj‘ ‘:\_\“}&J.A ‘:\ﬂ.b&- ai)jm 3&)}@\&‘ ;.‘_9.4.51 ‘25);-.113

slewdl Jax 6

aoiall s cdunilind o yAgall Glad) Cadiio dis @21 Lal ] oo lic anly csliadll sl Lol

g £ Llaa ! 108 el (ilas 23,355 oline Jamd logll Gy o Je Lty Tl 4By 3y 1 (Yl
Jamd O s slecadl o LI Golgd 5105 Copleald apenstl] lyliae ¥l 2 Sadsdl sn 230 o
o e Oppleall (s a3y cslewadly slinall o aladi¥1 o) J 1ol Hoaid cpe 33ad caleLibaily coleLonl

Ol 35l slagdd! il (7) @3 J<midl Gy (yadl) sLall sl dalis (6) 03, J=iall
395 JLaS Lebacugn 505l e yall MVl ALl (goadll ealall sem o) Za31B (rais canya

bwc.«zw.u 1962 ‘:LQ ;).&Lm;‘_)a“ @_JU _5‘94_133\_‘.445.“&3“ L‘yu.\.: 40.2&‘_)4

[ 2020 ( ali) ( Gelifiulmalt ) G3AN Sutall ol Lisad! ey gt amimq..]




[ hyall bl e S e Jlols £ lako el Tasund sl Gaabealt o8 it Lasxtly Trg puad n.,.‘m]

I 2ie 5ol elagd Tuulsd elagadl Alall spum 2 bl 5l ge ) Lpanls
et il Bl s @3 1992 ale 2. Lesd ooy i Lus Ll L] e <1070

O dacugll) clug ) inle Lgiaws coag il al3l (pal s sy eaaibing (ysed pagy 5Ll
215 e &ily3 a9t ssmaisddl i3 (e cLgin o3Il Loasall domis Ul da Lgieal
22019 ;s Wl gyl (panision i slly cidal 11 ol aadl 5313 olsy

/ https://www.hafryat.com/ar/blog el 59 pag ¢ Gisandl oyl OlEmass i Ll
¥ g sy Riakall oy ] i Leadl 3

358 Lol Gy 3l ey "sliall” J &

297 gl HBT

22019 i Wl a1l

./ https://www.hafryat.com/ar/blog

1aladl bl @renad yolas

Jlre Blames Lawd Boas pond cilagyall oda ciuyasd] @llindll Gl cilagyls sae ool
Clgdalsy sulasy clepaiad yuolic o Lo ol ladly Dalall (aolill @t yulas ¢ 9055 .6 puamd] aesail]
el Jlmes cnsiell (oo cpdigalls [3] Lllen yulaes (LlEy Luelain yulany <Roslaid] sulasy
Wit Susiy cgpinmll sbindll alisn 2 ealud Gl Guia¥ly cdagyddl Luly lpetal g punnll
Slax g aldlex ellacly il gl Ll elindll yjuslic o duacall LMy « Gulially « Lolemully
sl YN 2 f sl clelisall iwlyn (Cooper) (1990) cold Micd «pyealedld ialyy
- 29 [26] Daladl D pamtl clslinall 2 Lo yal g5 Can o1l do gyl (ya e gamma commiiian] g ¢ Ay yaYl
Asgens S0 05520 Oy cadl Jpo sl Jguy ey p251) (a0 010

coulit! Al iy T slinall gy T @

Ll Jrolis 2 idlendl o lsill slel e @

4 Golenes 1 Doladll @ od (L558) b ads jolie le cliadll ggimg O g @

aimied OLe¥ls ool ulean] Llass o)1

[ 2020 ( sati) ( Gelitlocatt ) 3N sutatt ol Lisad! ey gt c.u..;i;a;.]



https://www.hafryat.com/ar/node/974
https://www.hafryat.com/ar/node/1349
https://www.hafryat.com/ar/node/322
https://www.hafryat.com/ar/blog
https://www.hafryat.com/ar/blog
https://www.hafryat.com/ar/node/285
https://www.hafryat.com/ar/blog
https://www.hafryat.com/ar/blog

[ hyall bl e S e Jlols £ lako el Tasund sl Gaabealt o8 it Lasxtly Trg puad ;u.,.‘m]

Creiall dpabaladl o lsill Ll i @

LUPRES WPIUPR I [ [ 71 RE BN I BN PN

G 1 Gl e (B Sl o sl B s cdal iy £ (o Y many @

AL il (e L gl Eomg e Ty 50520

£aLlly ¢ JLL daniind of ciboleas] yas) @

Lgre Jelahy o pdalion oy Ol (il ayisd Juo iy « juolie Sle 5im®

luat! Ugguy slaidyl selasall juau @

e lndll 2 & peadl all a5l alaiayl @

e lain 1 Jo Lt g gyad Lalall Gaskall 2 Layags canlsll sl pisd!

Jior Leansls (leyay olsiw "Public Life" sl sLdly "Public Spaces" ialadl culelinall
Sl pEsle¥l oo cilajinlly skl cplsadl 5 (2004) abhias apyd dasd Jsis doo 5330 o
2 Galis aleinll 3 e @@yl pelen ¥l Jelil loe Eumd Loy peinll cilistas Lad ygund
@l sl Gan L O Ylledl sty Gl Laladl (Sole¥l g 53 Lag slumll girlad 2. Lgiliz 5 Leile s
oY Spminiy 5 Gl Ldle Lad Glent] @l mandd oleall 2 ciyags of com il Caluadl;
(2011) pleie dalas . [27] 1390 Leanli ysmay ol piipll slag ¢ pelain VI Jeladll JMa (e dabins
Jie ol pe Jelinld (3585 Lgam juat $10a5 Blgsas pa il 5T Glasald ol daglill o1 525
28] g e o peadly D yisn VL gLiwld dald

¢ Sitting Spaces .sl=tl sl « Layout L1l  Character =Uatl ¢ Function dads ol
5,13¥1 « Access and Circulation iss,=l15 Llss il « Environmental Factors il Jelsall
lgele 3331 Jolge olag. Accessorie&:;&ﬁib wla=lll < The Central Role of Management
]!

slT g9, a3 ¢ (Natalia Bursiewicznatalia bursiewicz)(2018)  fyuitsdl i,z o Lei
eiely bl slis saslail age g dage Gl My pamally Jolddly ¢ Loyl Gull (alusy 35010

Jelowy caoldy Rolall (oaliall ¢Bldly sumill e galipdl 35050 Gadiy uato o liaw iy slauls

[ 2020 ( sati) ( Gelitlocatt ) 3N sutatt ol Lisad! ey gt c.u..;i;a;.]



https://content.sciendo.com/search?f_0=author&q_0=Natalia+Bursiewicz
https://content.sciendo.com/search?f_0=author&q_0=Natalia+Bursiewicz

[ sl il s S e Jlols laio (gubat TussadH Gabaalt B atlaaxtly (rs et aum]

gt cdacl s (g3 Guag (Lower SileSia) (Lewdw 3091 dnna Hudl 35l 59 (ualdl 308 (o ey
Js= o bl jeliing Led Hlaall Aloly Lgadsgy Lelsmdy Leud Edlaadly Lyl sla¥l Jo

 [29] Lacuasig Ll Tsalel wan (bl 1 528 ygen (pa (ams (o padg ¢ Lgeailas

TE -—

ik dhans R - <=
Photo(8): Sroda Slaska: Market ~ Photo (9): Lubin. Market Square and Town
Square (2018) Hall (2018)
Source: photo by Natalia Source: photo by Natalia Bursiewicz
Bursiewicz Urban Development Issues 60, 1;

Urban Development Issues 60, 10.2478/udi-2018-0036[]
1; 10.2478/udi-2018-0036[_]

[ 2020 ( ali) ( Gelifiulmalt ) G3AN Sutall ol Lisad! ey gt amim]



https://doi.org/10.2478/udi-2018-0036
https://doi.org/10.2478/udi-2018-0036

[ hyall bl e S e Jlols slato iyibed Psun sl (a3kialt 5B atlezetly tag st Alagty ]

Photo (10): Ztotoryja. Market Square (2014)
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http://fotopolska.eu/435530,foto.html?0=b17283[accessed:7.12.2018]
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Abstract
The study sought to know the "attitudes of the students of the journalism

department at Sana'a University's Faculty of mass communication towards
practical training ." The researcher reviewed the literature review that were
adopted in crystallizing the problem of their studies and identifying their
theoretical and methodological aspects.

The researcher reviewed the study problem, its importance ,the objectives that
seeks to achieve ,and the questions that is trying to answer. The study type was
defined as descriptive studies. The researchers adopted the survey method as an
organized effort to obtain various data and information.

The researcher then determined the sample of the study by means of a
comprehensive inventory of all the students of the journalism department at the
third and fourth levels in the public and parallel systems at Sana'a University's
Faculty of mass communication. The study included (61) students through the
survey questionnaire as a data collection tool that answered the questions of the
study .

The study found that 58.2% of the respondents in the fourth level feel that the
decisions of the electronic media and the analysis of alternative discourse and
media and the data press are absent from the study plan of the department and
require that they be added as new study syllabus to meet the demands of the labor
market, compared to 41.8% of the respondents Of the third level feel that the
decisions of the new media and social media and the data press and alternative
media, absent from the study plan of the section, and requires the addition of new
curricula to meet the requirements of the labor market, and 55.7% of respondents
in the third and fourth levels are satisfied with Somewhat practical training
courses that teach subjects.

The researchers recommend evaluating the curriculum periodically every four
years to be updated in line with the developments in communication technology
and the needs of the labor market
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Physical and Chemical Characteristics of Sweiber and Thouban Water
Springs in AL-Diss Ashrgiya-Hadhramout in Yemen and The Evaluation of
Water Quality for Drinking and Irrigation Purposes

Salim F. Bamosaud™", Faizan Farag Bin Saeed®

Physics Department, Faculty of Science, Hadhramout University,Mukalla,Yemen
Tel: +967 5 381 255, e-mail: saalem88@hu.edu.ye

20il and Gas Operations Department, Technical Industrial Institute, Mukalla-
Yemen

$Center for Natural and Applied Science-Hadhramout Foundation of Invention
and Advancement of Science Mukalla-Yemen

ABSTRACT:

This study was performed to investigate, for one year, water quality of Sweiber
and Thouban springs which are located in AL-Diss Ashrgiya-Hadhramout,
Yemen. The results showed that the values of the electrical conductivity, total
dissolved solid, total hardness, calcium hardness, magnesium hardness, sulphate,
fluoride, manganese, calcium, potassium and water temperature are not within the
permissible levels of Yemeni and World Health Organization (WHO) standards
therefore, the water of Sweiber and Thouban can be classified as undrinkable
water. In comparison with the classifications adopted in this study, it can be
concluded that the water of Sweiber and Thouban springs are not suitable for
irrigation purposes, as it is water with acute problems.

Keywords: Springs, water quality, sulfur water, drinking purposes, agricultural
uses
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ABSTRACT:

Mineral filler (MF) is considered one of the most important components of the asphalt hot mixture
as it has significant role on its behavior in terms of mechanical properties such as stability and
flow, as well as volumetric properties such as the air voids, density, etc. Despite the lack of
production of the conventional filler in the local quarry, it is indispensable because it helps in
obtaining asphalt mixtures that matches Marshall Mix Design criteria and accordingly reducing
most of failures such as permanent deformation, rutting and stripping that can occur in the asphalt
pavement due to traffic loads and environmental effects regardless of the effect of quality control
and construction technics, or the quality of other materials, such as gravel and asphalt cement.
This study has focused on the effect of mineral filler on the main properties of asphalt mixture and
mineralogy of different types of fillers and their quantitative and qualitative effects on the
volumetric and mechanical properties of the asphalt mixture and determining their proportions for
local uses. The crushed aggregate of basalt was used in this study and the aggregate blend of the
reference mixture was obtained after several trials of Marshall Mix Design using three samples for
asphalt contents of 4.5%, 5%, 5.5% & 6% (with a total of 15 samples) with 5% basalt dust by
weight of total aggregate as a reference MF. The optimum asphalt content was 5.2% by weight of
the total mix which achieved the required limitations. Accordingly, asphalt mixtures were
prepared for four types of local mineral fillers (Ordinary cement OC, Hydrated lime HL, granite
waste powder GW, cement bypass BP) and applied individually in the mixtures for three samples
with rates of 30%, 70%, and 100% of the weight of the reference mineral filler which was basalt
dust. If the 15 samples of the job mix for reference mixture are considered, the total number of
samples for this study are 129 samples. 36 samples were tested using Marshall test method ASTM
D6927 and 78 samples were tested using Tensile Test ASTM D4867/4867M in order to specify
the used mineral filler. The specific gravity and mineralogy composition were obtained using
Wavelength Dispersive X-Ray Fluorescence Spectrometer. The asphalt cement was rheologically
characterized by using standard penetration and ductility tests. The asphalt cement chosen for the
study was 60/70 penetration grade bitumen which was manufactured in Aden refinery. All results
were statistically analyzed using SPSS program. Results indicate that the mineral filler which have
the highest CaO content increases asphalt and aggregate bonds and directly increases the Marshal
Stability and tensile strength which was also supported by SPSS program. The results also show
that excessive content (100%) of high specific gravity mineral filler of (OC) tend to produce very
stiff and sticky mixture and that being difficult to compact. However, Cement Bypass (BP) has
fulfilled design requirement regarding the selected Voids ratio of (4%) and minimum voids in
mineral aggregate (VMA) of 14% for the appropriate nominal maximum size of aggregate
gradation. The mixes of 70% HL, 100% BP and 70% GW have exceptionally increased trend of
Tensile Strength Ratio (TSR) and acts as more as control filler which also reflected by SPSS
program. The study concludes that the mineral fillers that were evaluated have exceptional effects
on the mechanical and volumetric properties of the asphalt mixtures, especially the resistance to
water susceptibility. The study recommends using of cement wastes and granite waste powder as
mineral filler that is considered more economical, and the use of one of these two materials in the
asphalt pavement as an alternative to natural or manufactured materials contributes to reducing the
negative environmental impact of the road projects and consequently reducing the disposed waste
on the environment. The study also recommends implementing site sections using ratios of

successful mixes that conform to standards in a laboratory to demonstrate their effectiveness. We
recommend continuing further researches in order to derive the optimum asphalt contents for each
type and amount of fillers used in this study at void ratio 3 to 5%.

Key words: characterization, Mineral filler, Asphalt mixture, Yemen, Hydrated lime, Cement bypass,
Granit powder.
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1. INTRODUCTION

Flexible pavement is being commonly used in Republic
of Yemen since the government continuously aimed to
upgrade the road network. On the other hand, it is
reported that common asphalt pavement distresses such
as stripping, permanent deformation (rutting) and
fatigue cracking are being observed after traffic
operations. Commercially, this requires large amount of
maintenance  work. Many researches have been
conducted in other countries to produce mixes using
local materials for purposes of improve Hot Mix
Asphalt (HMA) properties. Mineral filler is one of the
local materials that can play an important role for
improving HMA performance.

Mineral filler defined as that portion in the total mix of
aggregate that is finer than 0.075mm (no. 200) sieve.
This material was originally added to dense-graded Hot
Mix Asphalt (HMA) and can reduces the air voids in
the mixture, the other interactions are depending on the
chemical and physical composition of the Mineral Filler
(MF).

During the mixing of asphalt binder and aggregates, the
asphalt binder combines the fines material to form
fines-asphalt mortar. Physically, the addition of fines to
the combined can extend or stiffen the asphalt binder or
both. Definitely, this modification of asphalt mastic
should affect the HMA performance.

This study is not intended to investigate or compare
similar ideas related to the effects of MF on HMA but
to prove the ability of use local MF as a part of
asphaltic mixture components that presumed to play
main role on the performance of HMA by whether,

physical or chemical effects.

Asphalt concrete mix design requires the designer to
select a combination of aggregates, asphalt binder and
air voids to produce a mix that meets the criteria of the

technical specifications of the projects.

Historically, it has been found that air voids ratio in the
range of 3 to 5 % is required for durable concrete

mixes. Thus, the difficult thing is how the designer can
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satisfy all criteria of HMA design such as, stability and
durability which depend on the attraction bond between
asphalt and particles of Mineral Filler, also the voids in
the mineral aggregate (VMA) which has significant

influence in the volumetric properties of the mix.

[Adequate rut resistance can be achieved regardless of
VMA by making certain that the proper binder grade is
selected for a given application and that the aggregate
blend contains sufficient fines relative to the design
VMA [6].

The binder film thickness which depends on MF
amount is to function on the volume of asphalt mastic
within the mix and the attraction bond between asphalt
and particles [16]. Since the purpose of the binder is to
coat and bind the aggregates together, the binder film
thickness is a key factor in asphalt concrete mix design.

On the other hand, in the construction of road, highway
and airfield pavement, one of the main problems is
insufficiency  of  amount/type of  mineral fillers.
Therefore, it is important to find an alternative type of
mineral filler materials. Thus, this study was made with

this intention.

Currently, Sana’a, as well as many other governorates,
use the crushed basalt (coarse aggregate, fine aggregate
and dust) for numerous mixes. Depending on cost,
crushed basalt dust may be more economical than
hydrated lime, Ordinary Cement, etc. The difference in
physical and chemical properties of other mineral fillers
versus basalt dust leads to the question of whether or

not the use of other fillers is appropriate for HMA.

The visual survey for some of recently paved road in the
Capital of Sana’a indicates to several damages and
distortions of asphalt wearing course (especially after
one or frequent rain season) and this research is trying
to find out a new MF that can build more durable

mixes.

2. OBJECTIVES

e Determine the main properties and Mineralogy of

different types of fillers that can be used in local
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HMA. This includes Ordinary cement (OC), Basalt One type of asphalt cement was used in this research.
dust (BD), By-pass product (BP), Granite waste Asphalt (60/70) penetration grade was brought from
(GW) and hydrated lime (HL). Aden Refinery Company, and it is widely used in

. . flexible pavement constructions in Yemen.
Determine the effect of the type and quantity of

fillers on the volumetric properties of HMA (Va,

=
VMA, Vfa, and Unit weight). | Problem statement | £z
Iy
e Determine the effect of the type and quantity of | Objectives | —'i‘ﬁ
fillers on the mechanical properties of HMA : : a3
| Literature review (L.E.) ' =
(Stability, Flow, and Resistance of moisture-induced ﬂ
damage). [ Material mnecﬁmid characterization |
e Recommend the most suitable filler type and content | = e |

‘ Optimum asphalt content determination for control mix ‘

for local use. {[latesiafy maed in Comt Miv basalt 2gg & baselt st "ED" 2a MF)
. . - n
e  Participate in better management of wastes through SR F(0p 1 1ic= N

filissia HL, OC. BP o GW 22 fhrms avals of replacsment 30, 70 & 10085)

g iy iy g

the possible use of different type of wastes in roads

Phase 11 — Experimental Program (me thodology)

construction as an environmental issue. NFLEL) oo | [Emen | [Few
‘53.'3531:-5‘.&- ‘59.'&5}195% 30, 70&10004 ‘59.'&5:199’%
In order to achieve the objectives of this research iyt a a J
R Comparing the volumetric& mechanical properties of ‘
comprehensive approach has been formulated as shown the mixes
in Figure 1-1 | D’ |
D.
| Final tuming to select best filler type and percentage |
3. METHODOLOGY I —
| Statistical analysis and discussion I I
283
I =4
HMA material composite were brought from different gl 2
| Recommendations I F"-E‘:g
places inside the Country. 129 HMA compacted -
specimens were conducted. Before that, these materials
have been subjected to the required tests to satisfy Figure (1-1): Research Framework

HMA material specifications for the road and highway
construction. The laboratory tests of physical properties 3.1.2.Mineral Aggregate
for asphalt cement was achieved at the laboratory of
Faculty of Engineering. Further experimental work was
achieved at the laboratory of the Mix Plant of Military
Construction Department during the period of twelve
months, from 15" May 2013 to 29" May 2014 (about
180 working days) due to their administration and

The crushed Basalt stone used in this research were
subjected to several tests in order to assess their
physical characteristics and suitability in the road
construction. The mineral aggregates were obtained
from the quarry of Military Construction Department

conditioned by the availability of electrical power that ) )
y y P located at Sawan area, cast side of Sana’a Capital. The

was working only at mixing time. . . .
coarse and fine aggregate particles were separated into
different sieve size and proportioned to obtain the
] chosen gradation for bituminous mixtures 12.5mm
3.1. Selected Materials: ) ) ) ]
nominal maximum aggregate size. The selected fine and
coarse  aggregate  was  controlled by  Standard
3.1.1.Asphalt Cement: o ]
Specification for Coarse & Fine Aggregate for

Bituminous Paving Mixtures ASTM D 692 & ASTM D
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Job-Mix-

size

1073. mineral

Formula

fillers, the
aggregate

Incorporating
IMF)  for the
distribution that used for the preparation of mixtures

particle

and the specified grading limits (according to Projects

Department of Secretary of Capital) are shown in
Figure 3-1 and Table 3-2.
100 Al
80
60

—#=—Selected Blend
a0 —#—Upper Limit

Lower Limit

’ /
0
0.01 01 1 10 100

Size mm

Five types of local Mineral Filler were studied in this
research, basalt dust (BD) as control filler, Hydrated
Lime (HL), (00),

(BP), and granite waste powder (GW). The descriptions

Ordinary Cement Cement Bypass

of all mineral fillers are shown in Table (3-2). One of

the important information is the mineral composition

and these tests were conducted at Ministry of oil &

Figure (3-1): Aggregate Gradation

Table (3-1). Aggregate Gradation

Selected Specifications
Blend
Sieve size Passing %

3/4" 19 mm 100 100
172" 125 mm 95 80-95
3/8" 9.5 mm 85 -

#4 475 mm 56 48 — 62

#8 2.4 mm 38 30-45
#16 118 mm 26 -
#30 0.6 mm 19 -
#50 0.3 mm 13 16 - 26
# 100 0.15 mm 8-18
#200 0.075 mm 4-8

To investigate the physical properties of the aggregates
and their suitability in road construction, several tests

were conducted.

3.1.3.Mineral Fillers:
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minerals.
Table (3-2): Description of Mineral Fillers (source: local market)
Type Special Normal
of Source . p
ME information Photograph
(BD) Quarry of Low to medium
Military price and poor
Construction production
Department
located at Sawan
area
(HL) Sayun City/ Medium to high
y, (traditional price
production)
(0C) Amran Cement High price but
Plant available
(BP) Amran Cement Approachable by
Plant transportation cost
only
(up to 15% of
Clinker)
(GW) Marib Approachable by
Governorate transportation cost
only

4. Experimental Work

4.1. Hypothesis

Based on the results of mineralogy test the percentage

of calcium oxide (CaO) is highly presented in four
typesof MF (HL, OC, BP, GW) that expected to
increasing the bond between aggregate and asphalt [2]
[4] & [8]. Referring to the most of reviewed studies, it
has concluded that the type and amount of MF has an
effect on the performance of HMA. The hypothesis of

this research is that using of three contents of different

type of local mineral fillers could interact to create
unconventional  asphalt  blends which  have  well
properties  concerning  the  stability and  water

susceptibility than the conventional or common blends.
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4.2. Experimental Design mixing temperature was 160° C and the compaction

temperature was 140° C.

In this study, the effects of MF on HMA were evaluated An aggregate weighing about 1200g and heated to a

by multiple laboratory test methods and conditioning temperature of 170° C, the 60/70 asphalt grade was also
procedures for several mineral fillers. Figure 4-1 heated to a temperature of 140° C. Then, these
illustrates the experimental program of the research. ingredients were mixed at a temperature of 160° C, as

o previously discussed. The percent by weight of asphalt
Collection of AC H Collection of Fillers H Collection of Aggregate

content for was taken with respect to the total weight of

‘ Characterization of ‘ the mixture. The mixture was then placed in the

Collected Materials

preheated mold and compacted using 75 blows on both

Selection of Agpregate Gradation and
MF content

ends of specimen. After compaction, the specimen was

Control Mix
Determination of (OAC) Using . AC=(52%)

Marshall Mix Design Procedure Filler perfentage of aggregate blend=
5% (15 samples)

I of an extrusion jack. In accordance with Marshall Test

allowed to cool and removed from the mold by means

MF 1 — MF2 — MF 3 — MF4 H
(HL) (00) (B7) W) Method, four different AC percentages were used (4.5,
Total amount Total amount Total amount Total amount

of samples =27

Same as MF 2 / l \ Same as MF 2
%% MF by weight of contrel filler

of samples =27 of samples = 27 of samples =27

5, 5.5 and 6%) with 5% of Basalt dust control filler and

Saméasmz each compacted test specimens were subjected to

determination of unit weight & void analysis, in
30% 70% 100% 100% control filler . .
9 samples 9 samples 9 samples 6 samples addition to stability and flow tests. Then, plots were
i ./\ l made to determine the optimum asphalt content. The
Sarme as 70% Marshall Indirect Same as 70% Indirect i
Stability tensile tensile selected optimum asphalt content OAC shall meet the
- 'szm Stren Stren
it 3 r - .
Al voies - - standard requirement shown in Table 4-1.
VMA
VFA . . i
(3 samples) After select the OAC, specimens were mixed with 5%
/ \ control filler (by weight of total aggregate) in addition
Y Wet Dry Wet
(3samples)  (3samples) (3samples)  (3samples)

to the suggested mineral fillers (HL-OC-BP-GW) with
different amount of 30%, 70% and 100% by weight of

control filler. Same to the previous, each compacted test

Note: total samples = 129 samples

Figure (4-1): Experimental Program
specimens were subjected to volumetric analysis and

4.3. Marshall Mix Design .
stability-flow test.

This method is used in this study to evaluate the 4.4. Tensile strength

selected aggregate gradation & asphaltic mixtures.

Standard test method ASTM D6926 & ASTM D6927
was conducted to determine the optimum asphalt
content for the control mix. Before preparation of test
specimens, mixing and compaction temperatures were
determined using the physical properties of asphalt
cement (viscosity). This was established by testing the
asphalt cement viscosity at different temperatures and
plotting the viscosity versus temperature relationship.
The temperature that produce viscosities of 170 + 20
centistokes  kinematics and 280 * 30 centistokes
kinematics were established as the mixing and

compaction temperatures respectively. In this study,
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ASTM D 4867/D 4867M was performed by compacting
specimens (using Marshall hummer) to an air void level
of six to eight percent. The steel loading strips were
manufactured locally according to ASTM test method
D4123. Three specimens are selected as a control and
tested without moisture conditioning, and extra three
specimens are selected to be conditioned by saturating
with water in temperature of 60° C. The specimens are
then tested for indirect tensile strength by loading the
specimens at a constant rate and measuring the force
required to break the specimen. The tensile strength of
the conditioned specimens is compared to the control

specimens to determine the tensile strength ratio (TSR).
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As Marshall tests, charts were made to show the dry

tensile strength,
values of each
control

respective

specimen

prepared

conditioned tensile strength and TSR

filler the Basalt dust and different types of
mineral fillers (HL-OC-GW-BP) in addition to different

ration (30%, 70% only) of MF by weight of control

filler.

Table (4-1): Marshall Mix Design Criteria (Ms2) & Results of

Control Mix Test

using

b- Mineral Aggregate:
Table 5-2 shows the results of physical properties of
aggregate.

Table (5-2) Physical Properties of Aggregate.

Properties Coarse Fine Test Method
Aggregate  Aggregate
44% 51%

Abrasion loss (%) 14

(ASTM C131)

Los Angeles
Specific gravity 2.824 (ASTM C127)
Specific gravity

2.741 (ASTM C128)

G (Effective specific gravity of aggregate mixture)=2.824
Gy (Bulk specific gravity of aggregate mixture)= 2.782

Note:

c- Mineral fillers:

The results of specific gravity and mineral composition

Control mix
Min. Max.
AC =52%
Compaction, number of blows
_ 75 75
each end of specimen
Stability Kg (Ib.) 8154 1594 (3518)
abili .
e (1800)
Flow, 0.25 mm (mm) 8(2 | 1435 | 12.2(3.05)
Percent Air voids % 3 5 4.02
Percent voids in mineral
aggregate (VMA)
(Design Air voids=4%) 14 15.1
Nominal Maximum particle size
12.5mm
Percent voids filled with asphalt
65 75 734
(VFA)

5. RESULTS, ANALYSIS AND DISCUSSION

5.1. Preliminary tests

a- Asphalt cement:

The tests of ductility,

penetration,

flash

point and

specific gravity were conducted and the result are listed

below in table 5-1.

Table (5-1): Physical Properties of Asphalt Cement

Property Test Test
Method Result
Ductility at 25°C 5 cm/min, cm ASTM D113 116.7
:enetration at 77°F (25°C) 100 g, 5 ASTM D5 66.6
:ll::)s)h point, °C (Cleveland open ASTM D92 2800
Specific Gravity 25°C ASTM D70 1.028
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(using WDXRF machine) are presented in Table 5-3.

Table (5-3): Mineralogy of Mineral Fillers

HL oC B GW BP

G.S 2.52 3.12 2.85 2.63 2.82
SiO; % 2.22 18.1 40.4 2.79 13.45
Al,O3 % 0.46 45 12.8 1.07 5.29
Fe,0; % 0.39 3.43 13.4 1.11 2.68
CuO (20ppm) 15 -
CeO, % - 0.02 -
CaO % 61.23 | 58.74 | 8.63 52.4 57.68
MgO % 13.7 0.06 3.64 0.79 2.89
NiO (ppm) - - 16 -
SrO % 0.07 0.1 0.06 0.1 0.81
Rb,0O (ppm) - - 16 - 0.03
TiO, % - 0.44 3.34 0.13 0.32
SOs % 0.13 3.01 0.05 0.14 7.19

o 72
MnO % ppm 0.06 0.19 0.03 0.04
K,0 % 0.11 1.1 0.1 0.09 5.97
ZrO, % - 0.01 0.03 66 ppm 96 ppm
Na,O % 0.12 0.32 2 0.19 0.24
P,0s % - 0.07 0.48 0.04 -

o 48
ZnO % 0.01 ppm 0.01
Nb,Os Ppm - - 35
L.O.I o
. b 33.88 6.17 14 40.1 4.09
Total % 99.9 99.98 | 100 100 99.98

*L.0.1 = Loss on Ignition

5.2. Volumetric Properties

Results from Marshall test Method at 100% of MF that

shown in Table 5-4 and Figure 5-1, specimens with

lowest specific gravity MF (HL or GW) gains low air

voids and high unit weight values, this indicates that the
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HL & GW improve the workability of the mixture.
Conversely, the other types of fillers that have higher
specific gravity value (OC and BP) increase the air
voids and decrease the unit weight of the mixtures. In
fact, the excessive content of this type of mineral filler
may tend to produce a mixture that is very stiff and
sticky and difficult to compact. This effect decreases
when increasing the amount of control filler (refer to air
voids & unit weight results of 70 & 30% control filler
shown in Fig. 5-2& 5-3. At these ratios, the specimens
have low air voids value and high unit weight value

comparing with the control mix.

As for percent air voids and VMA, The Asphalt
Institute [22] requires the achievement of 4% air voids
in asphalt mixture specimen that have compaction of 75
blows on each end and minimum VMA is equal to 14 %
for the same chosen air voids limitation and Nominal
maximum Particle size 12.5mm. So, 100% OC, 100%
BP and 30% GW are only fulfilled Asphalt Institute
requirement for used mixes and other types and amount
of MF need to be evaluated with alternative Job mix.
Though, we can conclude that the mixes that contain
HL&GW are more workable than other mixes since the
compaction effort is constant (75 blows) and these MFs
act as good fill and lubricant material, respectively.

SPSS Statistical analyses was conducted for the results
were compared with the control filler (Basalt dust) as a
reference revealed the following results.

Regarding to the volumetric properties (Va and Unit
Weight), most of the results reflected significant
difference at 0.05 level with the mean values except
100%0C, 30%GW for VA results with 100%and
70%HL, and 70%PB, for Unit Weight results. This
indicates that these mixes are identical with the control

which is reasonable.

Table (5-4): Test Results for Marshall Test Specimens. ASTM D6927

MF Stability unit Flow Va VMA
(Kg) weight  (0.25mm) % %

Basalt 100% 1593.78 2.492 12.92 4,016 15.10
(Control Filler)

HL 100% | 2224.98 2.501 11 2281 1424
HL70% | 1978.45 2.510 15.2 2,780 1431
HL 30% | 1785.42 2.523 14.6 1561 13.87

OC 100% | 1097.23 2.462 17.4 4.470 16.46
OC 70% | 1889.95 2.545 13.6 2.258 1341
OC30% | 1961.49 2.547 14.4 1.782 1331

BP 100% | 1415.34 2471 12.12 5193 16.15
BP 70% | 1972.40 2.534 9.32 2206 1361
BP 30% | 1962.14 2.551 14.6 0.906  13.05

Granite 100% | 1716.58 2.56 13.2 0.404 12.67
Granite 70% | 1941.50 2.557 12.3 0.657 1261
Granite 30% | 1504.36 2.52 14.0 3411  14.02

Note: AC=5.2 %

Air Voids for 100% MF

cont. filler HL oc BP GW

Unit Weight for 100% MF
2.60

2.55
2.50
-Hlm
2.40
ocC BP GW

cont. filler HL

Figure (5-1): Air Voids & unit weight for Mixtures with
control filler and 100% Lime, cement, Bypass and Granite
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5.3. Mechanical Properties
Air Voids for 30% control filler

::Z Generally, all test specimens provide stability values
5.0 more than 1500 Kg except the mixtures with 100% OC
4.0 and 100% BP which have lowest unit weight values.
3.0 Referring to the results shown in Table 5-4, with
iz respects to the upper and lower limits of flow (8 to 14);
0.0 maximum Stability values were obtained using these

HL oc BP GW rates of MF:(100% HL, 70% OC, 70% BP& 70% GW)

Unit Weight for 30% control filler Figures 5-4, 5-5 & 5-6; show the variations between
2.60 stability results or flow results for different type and

255 5 same amount of MF, the large variation is clear at 0%

550 control filler test specimen (100% Lime, 100% OC,
100% BP & 100% GW). This variation decreases with

=5 increasing HL, OC or GW instead of the control filler.

o With Regard to the mechanical properties (Stability and

% HL oc BP GW

Flow), most of the results reflected significant

difference at 0.05 level with the mean values except

Figure (5-2): Air Voids & unit weight for Mixtures with 30% control 100%PB, 100% and 30%GW, 30%HL for Stability
filler. ! !

results with 100%PB and 100%, 70% and 30% GW,
70%0C for flow results. This indicates a significant

Air Voids for 70% control filler improvement especially in stability of the mixes.
7.0
6.0
5.0 Flow for 100% MF
4.0 450
3.0 4.00
2.0 3.50
1.0 3.00
0.0 250
HL oc BP GW
2.00
cont. HL ocC BP GW
. . fill
U Weight for 70% control filler o
2.60 Stability for 100% MF
255 2250
2000
2.50
1750
2.45 1500
1250
2.40
1000
235 cont. HL oc BP GW
filler
HL oc BP GW
F.il?ure (5-3): Air Voids & unit weight for Mixtures with 70% control Figure (5-4): Flow & Stability for Mixtures with 100%
iller. MF.
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Table (5-5): Test Results for TSR Test Specimens. ASTM D 4867/D

4867M
Flow for 70% control filler Average Average No.
4.50 3 Type Moisture- of
T of AC st(r;ng)t h conditioned | ToR | Blows
4.00 £ Filler ry strength
3.50 % (Kpa) (Kpa) %
Control | 55 | 147269 968.20 6574 | 45
3.00 filler
HL 5.2 926.12 845.30 91.27 20
2.50 L
= ocC 5.2 901.23 478.00 53.04 30
2.00 -
HL oc gp W BP 52 | 783.00 640.72 81.83 | 60
GW 5.2 823.34 559.28 67.93 25
Stability for 70% control filler HL 5.2 705.93 679.40 96.24 25
2250
© ocC 5.2 1317.95 429.43 32.58 25
2000 S
™~ BP 5.2 1445.97 982.38 67.94 30
1750 GW | 52 | 677.06 554.66 81.92 | 15
1500 HL 5.2 | 1003.34 629.48 62.74 18
1250 S ocC 5.2 1208.10 590.66 48.89 15
1000 a BP 52 | 1251.08 618.54 4944 | 15
HL oc BP ew GW | 52 | 126504 | 659.02 5200 | 35
Figure (5-5): Flow & Stability for Mixtures with 70%
control filler.
Flow for 30% control filler . stabllity . Flow

4.50 2250
. a0
——Hl ——HL
4.00 al —-—0C 300 —--0cC
1800 :'/ ——pp —i P

3.50 ' 1250 = || 200 W
1000 |
o | 100
3.00 i OHCF 0% CF 0% CF O%CT 0% CF 0% CF
2.50 Air voids Unit Weight
6.00 2,600
2.00 . A
HL ocC BP GW )

SN T | % =
Stability for 30% control filler = ﬁ e o

—HGW 2450
2250 o
0.00 2400
0%CF 30% C.F 70% CF oRCT WHCF To%CF
2000
VMA VFA
1750 18 100
17 95
1500 PR N = x\—\ -4
1250 1 vlm - | | % —-—oc
13 —h—ar 75 e
12 | ——GW 70 - (/ —_—GW
1000 11 f €5
HL oc BP GW © @
OHCF 0% CF 70% CF 0%CF I CF 70% CF
Figure (5-6): Flow & Stability for Mixtures with Figure (5-7): Stability& Flow, Air Voids, unit weight, VMA & VFA for
30% control filler. Mixtures with 0%, 30% &70% control filler (C.F).
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5.4. Tensile Strength 100% MF

100
a0
80

Trial and error method was conducted to determine 70
60

number of blows for the requirement of water 50 = TSR%
40

susceptibility test (ASTM D 4867/D 4867M), and the 30 i
20

chosen number of blows indicates that the specimen cont. HL  OC  BP  GW

filler

that has a low value of air voids ratio at marshal test (75

blows) needs lower compaction effort (18 to 25 blows) 100% MF

than specimen with high value of air voids ratio to reach 1900

1250
6-8% air voids. This fact is observable at the results of 1000
test specimen with 70% control filler. 75 - Average
S0 strength
As expected, test results for the mixes of 70% HL, - (K2l
oc BP GW

[=]

100% BP and 70% GW; by weight of control filler; P

with blows of 25, 60 and 15, respectively, have

exceptionally increases trend of TSR and acts as well or o 100% MF

better than control filler. The HMA resistance to 1:-250

moisture depends on the available calcium oxide 1000 @ hverage
content in MF that interacts with asphalt bitumen [20], 75 Molsure
[2], [24] & [8]. Table 5-5 and figures 5-8, 5-9 & 5-10; - I i i i vt
show the results for the rates of 100%, 70% and 30% S— E P

for all type of mineral filler. At 70% control filler, TSR . . . . .
Figure (5-8): Indirect tensile strength & TSR for Mixtures with

values for all types of MF are in the range of (min. = 100% MF.

49% & max. = 63%). On the other hand, TSR values for

all MF at 30% control filler, have big differences

between each other.

With Regard to the Tensile Strength Ratio (TSR), the
majority of the results indicated significant difference at
0.05 level with the mean values. This reflected a
significant improvement of the mixes.
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Figure (5-9): Indirect tensile strength & TSR for Mixtures

with 30% control filler.
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Figure (5-10): Indirect tensile strength & TSR for Mixtures
with70% control filler.

6. CONCLUSION AND RECOMMENDATIONS

6.1. Conclusion:

This research identifies four types of local material (HL,
OC, BP and GW) that can be used as MF in the HMA
and play a critical role on the mechanical performance,
and/or the  volumetric

Moisture  resistance

characteristics of the HMA,

change
it also draws attention to
the parameters that influence HMA performance and
the shortage of research data concerning the effects of
these materials on HMA. The test specimens contain
30%, 70% & 100% MF of the 5% filler content by
weight of total

aggregate. The primary conclusions

from the test results and analysis are described below:
HL has the highest CaO content that influences the bonds

between asphalt and aggregate particles;
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The HMA resistance to moisture depends on the available
calcium oxide content in MF that interacts with asphalt
bitumen;

The HL & GW improve the workability of the mixture;

The excessive content (100%) of high specific gravity
mineral filler (OC & BP) tend to produce very stiff and
sticky mixture and that being difficult to compact;

The specimens with 70% & 30% control filler contents
have a high unit weight value more than 0% control filler;
100% OC, 100% BP and 30% GW are only fulfilled
Asphalt institute regarding to the selected Va ratio (4%)
and minimum VMA (14%) and respecting to the flow value
limits (2 to 3.5mm) with the designed mix and aggregate
gradation. These mineral fillers are more economic than
other mineral filler even the dust of Basalt, and using
Cement Bypass and Granite waste powder will reduce the
environmental impact.

TSR test results for the mixes of 70% HL, 100% BP and
70% GW have the exceptionally increases trend of TSR

and acts as well or better than control filler.

6.2. Recommendations and Further Research:

- Using BP and GW mineral fillers in the flexible
pavement is highly recommended for economic and
environmental benefit.

- With respect to the Marshall and TSR test results, further
investigation should be done with each MF type and
percentage to obtain the optimum asphalt content at 3%
to 5% air voids.

- Before widely adapting these mineral fillers in asphalt
paving, trial sections and adequate provisions should be

provided.
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