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Shatti University, Libya
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ABSTRACT
Traffic intersections are a fundamental component of both urban and rural road
networks. They are the points where two or more roads intersect, and where traffic from
different directions interacts. Through these intersections, traffic is directed and
regulated using traffic lights, roundabouts, or various crossroads. Therefore, designing
and analyzing intersection performance is an essential part of traffic management to
ensure smooth and safe traffic flow. This research aims to evaluate and improve the
operational performance of three major intersections in Brak Al Shati City. These
locations suffer from severe traffic congestion, high levels of delay, and low levels of
service, which negatively impact the efficiency of the city's transportation network.
The study relied on collecting accurate field data on traffic volume and the geometric
characteristics of the intersections, then analyzing them using the SIDRA Intersection
software, which enabled a comprehensive assessment of performance indicators such
as saturation, average delay, queue length, and level of service. Initial results showed
that most of the studied intersections operate at or above their capacity, with service
levels as low as F, especially during peak periods. Among the most notable
improvements that achieved positive results were the expansion of the arms and the
addition of new lanes, as at the Dima Brak Interchange, which improved the service
level from E to A. Atthe Old City Interchange, experience showed that the use of traffic
signals was ineffective, and instead increased delays, with the average delay increasing
from 108.2 seconds to 854.2 seconds, and the saturation level from 1.838 to 2.247 at a
service level of F. Meanwhile, the elimination of turns, lane expansion, and right-side
separation of traffic raised the service level from E to A, with the average delay
decreasing to 5.6 seconds and a saturation level of 0.915. The Al-Sahaba Mosque
intersection witnessed a significant improvement in flow and safety after being
converted into a four-way roundabout. The service level increased from E to A, with
an average delay of 82.8 seconds to 9.2 seconds and a saturation score of 1.825 to
0.826. Meanwhile, the Al-Afiya intersection benefited from the addition of a traffic
light and prioritization, raising the service level from E to C, with an average delay of
30.8 seconds to 24 seconds and a saturation score of 1.293 to 0.833. The results
highlight the importance of adopting lean and effective engineering solutions before
resorting to complex ftraffic systems, and integrating safety and infrastructure
considerations into improvement plans. The study recommends the use of advanced
analytical tools such as the SIDRA Intersection program to evaluate the performance
of urban intersections, conducting future traffic studies based on expected growth, and

2026 — Bl 23l — aalal) dladl



Evaluating and Enhancing Traffic Performance Efficiency of Urban Intersections Using SIDRA Miskeen& Al-Zaydani

adopting an intelligent traffic monitoring system to ensure the sustainability of
solutions and achieve the highest operational efficiency for the road network.
Keywords: Roundabout; Service level; Traffic congestion; Traffic intersections;
SIDRA intersection

Lasid)

JSE 55 Aoty elil) Ll it i (Bl IGAT Aiatl Al & palia sl e Lyg sl clablil o
o) & LS el ALl ey« esal) Al Gkl sediua daly ddyoral) ASal Aubus) Lo Hdla
AV e mll ey clale Thal cilabalill oda ol cpend ) dalall vl ¢ dalal @l A Ly ey ool
ol Jall 5ol aiaty Eulgad) Julig ¢ gy9all

il ol Lali LgisS ccladalial (8 calaaDU Ayl Gl e 3 bl slael Caeliat of (e a)ll e
I e Laleall Uygpum il cilabalitl) oldl st piiady [1] Y] Gl Syl (o Jai cdiliie duyg e
355l D) N s g Uly cadsall g gy Juaind 2yl Jadiy Lexk) (ggina gali o) 3 ¢(ggpall Alaill 50
Aol 5l 3 55 G Awdyl) dalsal) e ekl 3 durdll Gagyl 355 1[4,3,2] eliagally il
say gyl agaall alp sie LawY Rl L) Duas adlsdl o3 (B alaay¥) JSiy [5,4] Gyl ek
5, 1] Adlly ool Calsad) o dode =35 ) (250 L

ColS G 4883 L Gy eygpall Al (8 ) Tl (e chlaY L Aaliid) e ekl 36 ¢ 3loadl 13a by
el 038 5ol adiaiy [1] ) 50US o Gl 5509 adleatl) VL) (g0 iy (50 a1 ¢ g5l dglsl b
Lald plena¥) s Guead e deally Gors Wiahy ) Jil avige i Lo < ggpall aan e 8508 dapy
[7,6] dpaall i)

& 85l algall e 5 el Clgn alaB ey ey yall Y cDISEa o Slahdl o pal) coyelil 8y
Gl (IS elgw cpdalinll Lbaial) el of Y Akgelik [10] lals .[9,8] ekl xie ,alill <NV aes g Ul
Ol FHWA [11] 251 4ol Gohall 58y Wgy oasld (ggin pm3 b Gla) Jalall 35 (Blso ol Gads
el (e jige @y ) Gilady auill (ginas < ulohll Jsha it (giua dai oY) i sl

L14,13,12] ) avird Jalis (uli2SL OS

Aiuly died Gty [15] ablil) b dgsel GASal med HAB e Jsie 4l Lexl) (gine el
G zlesly dabl) (giee cula ) ccleUniyly il me dls )l 5o eyl Jodi juladl e desens
ladalill el o] doysnall i gall (e SRl ajs Aesk) (g (4o S 3 L[19,18,17,16] @ldl 4y yadis
¢ alshall Jsla (e dilia) clyiga Aaal ) ¢ [3] Joni and Hikmatt jLal LS .[20] Usw sie lay)) g 1l
bl Geilly ccaigll Cye e

aall pma Jie darinl (ailad e 3l olaV) Chdige amdy g el sliial gt oy aniill (3)la Calias
oo Al el b o chlayl Lahidll e clbablill b oadds J[14] @ohl ailads Sl L
s (e dial gt Aigie lSolu el QAT g LY daay [19] 4k (gree wnil dugie A US
- [24,23]cn ) e las) e ah L i)

2026 — Bl 23l — aalal) dladl



Evaluating and Enhancing Traffic Performance Efficiency of Urban Intersections Using SIDRA Miskeen& Al-Zaydani

S5l el (8 elow (halll 503 3 agen lgaacals Gyl Tkt cse i el o3 gun g
BlSlaal) L (pe B2l Wla (Sadl) (4o manal By [25] Alani¥) COISEe BlE ) Jalgall e 2eds cleala
2l ) ol 1l cAdl Adaal) clasylondl and Jil) palaitly josal) g w3 Al
Gl e LSl grer Llad Byatieadd) sl Alier bl die Rl () Cuads [26] A8y cOLks e
Dl e bagie ) 13lal el (giine a8 dy Ly ([27] dasads 3 gyl b 4B jataiu calS (g
28] djgyall Sl

ASskaal) Sl 20 apal) sl Canns Jiienall 3 il S5 Bpains JSLE 030 1B Y (Sl eall e
Al Jaby clabalsl) ahaed Gylall adds ey (giedl 50 atigl araadll S5 ot hla) ooy dihie b
Olacal gyal) el Cpnty sl (g9 pall (o N L gygpall AasVly oydll A S e € IS 5l
B didiy el 4 GO gl waigay (plalaall daialy 45y slac)y coulia Djgye ASa
Oe dasl Baliie dujgpe CUSER G danll Al e waadl s Leils e LAl @l dse Sla waill L g4l
& Wlle cIShd) oda Symy LAygsall Aganl) Al 8 Bl ek (93 Sl 2 Balilly el sl
5 ) 535 Lae )3 b (PIA Ly 50 lilialy dlagale il e Sl caal () Ay pall cilabalinl
LA ey Saleadl Y ana Baliyy Janl) 5ol

Laa el pulse b Gy pluay Blia 35 ) sl b Bl (9300 o) smg b Auball ASha Jiaw (el
b Aennl) st dal e Gl JalS) (3850 (530 sl Lgia ) ) Lgintlae Alglae cny USLia yoels ) (250
Ljgye lbomd phlall Gl dnae aalg LS Lale (S @y Bgad griaall Lol Gala IS8 Jal dadess
Ba s Al de B il dams ciladalill B (695all alaai¥ly calpdl EV e p L) B S sy
oalis) Y ALYl R B ey iy dujgye llER) ) (o Lea ccladalinll eV 85 Golas b all
AdSes o pumgy ASE) il Jald ale i elal ) dalall 355 cAex)) (giee

s celly Aol duadl abaliiy cdilaall e alal tdiysye ot dals ) @y dbse Clablil aaf
ke 2s el Clabls Ay dnsdl LB Gl Ge el i A @l dine degal) labalill e didlad)
Dl A et a1 iy dpaiies Ak JaYy clalalil oda duaad Blaig dyg sal) ClEERY) e waal
Cangl il Al o3a 8 SIDRA zaliy alsiid & 13 bl Jaee Jaliy dentl (ggie Cpanis (DA (s
pend o Jaally cmalipll alatinly cilalalil) o3¢l Aanill (s 2Ty o Mall puagll el ani g5 1 b))
el 3 SIDRA zaliy Ul lgay U 3lSadll 3k oo @l ¢alindl bl ks Zoulidl ol sl «Lgilaf
)l el ciladalal Cnlially i) ol Sles) e

cctilalalil el pnty il A2d0 dpale o o ading GaBlyy lee Sla i LisS 3 Al o3 daaal (08
Slead (Ko cAuball oa il Gulst DA (g A 5 Alad e 5% L Glle 0 Tl Jsh) e Yy
08 oyl g il gy el Bl Qs ¢egyray dage JSE Al Al Guesd rdibd) Jadadnl
eyl lalalil) ol o ) Ahll o3 Caagd N L Ldies il L atied) Shal MA3) aed gyl L)
SIDRA  maliy 585 oyl dobilly sSaall maly edl Aol P e alad) @y duse 3
el g (Jo Dlakaldll praaty dibd B anly 3 e axiud (53 cIntersection

4
2026 — Bl 23l — aalal) dladl



Evaluating and Enhancing Traffic Performance Efficiency of Urban Intersections Using SIDRA Miskeen& Al-Zaydani

Al bl

BLE) Jol Jad ge alills cppdall Gl gl e Unale Dokt gyl clabalisll il +18Y) b g
I K5 By AaY) g A5 Gl g Aiae b (Lester) jud aydl & e 1912 ale ygpe Liigen
By Anygsall Al Lol abatg duhay alyiall Ll gai g yall duatia Jlaar by Loty Jons ddadi LY
Ay el ) dalall @y ool pSanl) il (8wl aay Al daeliall Joall 8 dald ccilabalil
ekl ity avecaty dalaidl hall Mas) clle ae A2

cualis il (SIDRA 5 SOAP 5 « TRANSYTlaiyl (e ¢Glodl 13 8 danaiia ey 82 canil S,
& Ilaely L) claayd) ST g0 SIDRA maliyy sy 2 olaV) bty 5lSladll z3las ok & S (S8
Jshy cgaill dusig ¢ alill Jaugie Jie Bl oIN) Chdge (e degene Hig am (Einl) Al i)l
Aall ety Jasdads acal A2 Laale 3S paly Bl o galind) 138 axiindy (LOS). desill (giay ¢ yulshall
dtal) ladalinly Adlall g pall AHESH 3 Appmnll il b Liagead ¢ 5l

gl ) & i s dnlaill pld ) (255 cdiade (59 alad)) AV la dllall Joa aad) (e dael) agds
od el clelsll ol e capitally G clyYally cilelad) chller ileal) sda 536 Gun Ll ylally
sl @Sa 5 el ,alll cips Qdiiy gyepall plad¥) dallaal doltinag Alled Jsb gk ) dalal
Cigyall Jh 8 %30 L) Jesi sty ity 3 ol 3 258l oDlgiad of L) clabal s [27] (2009
- [28] s aPU (galai@ly Al AV (e il Lae desdpall dyg 5l

zaladl) o 3 el Jal b b bl 5l e ekl vie cliSyall  Soalinal) Ha B 3 (a1 b
AVl 5% g alaaDU sakeall LSl pailadll Jia ge et AAN ASAN O)lf e adad Al dalal
JSa 5 dbgh ulgh (3S0 Guin )l cilabliml Jalae die Low Y ddaad) dugsd) clpdll DA Lggyd
G 8yatinnal) Aaglall 5 c(cylall) Aol el 3 L) JEY) 038 23555« ygpal) A Anbaest) o S
. [29] g LSyl

faial) cleall 25 DA (e dald chlpall e g5l A 3 JUai) oSSl o s) (IS b3 5 il
Cuasd g [30] Lokl S5 e sl «lSyall saal Jmdl (a b sy bt Cpaad Chogs ddayal) Jie
c @l AaaVl el 4 dude clatlin) slag ) G Al bl (e Ady il sl o3
K (595l Al BUS et

Al e MmY) Ao by ekl e adlgl) sl L) o181 st 5 ¢ [31] Sluganss Aalyy Cujal duda s
(Stop Control) Cagsilly oSaally « (Yield Control) ledYh Saal rculed ¢oSanll Lokl (ya ddbie Jalail cns
Oaa SIDRA zaliy alsiul auil) 138 38 85 dgdgal chlaYl oSol ) Blayl o) el S
Lol Y1 Chlas 2aeg cillaad) Gt ity (LS 3 cegn Al dug el laglid) e degana
sl

2026 — Bl 23l — aalal) dladl



Evaluating and Enhancing Traffic Performance Efficiency of Urban Intersections Using SIDRA Miskeen& Al-Zaydani

Alaa¥ mpe Al el 83530 clabalill dpgacatl) Jilad) Jeadl (e 25 chlsall of Jeball Fil gkl
an b Getuy dy Al B sl ol o Al cily WS L Aplal) Sl daiied) gl ASa e dlle
g el e sdle Aa8S djgpe Cigyla cnd mly s i Adgun chlak saghall cilablal ey e VW
ool A A e bl (i DG g ol e A5 Avigeall clablil daw jolat chledll daw
Dl dgaid
aalin plsialy ) dval) abalid Jadal) o) anil ([32] @hall DS dnte b Axlae duhy Cup
F il 0%ie ek (g dalipe il cligiue (e ila bl o il cujelil 8,SIDRA Intersection.
‘azumi Cliadl) o desene Glaldl 258 (il odgl Llatuly .adsall il Aijgpe clilin) (e L
DAl alaal Gy (500 () Aiseall CHLEY) Bad Bale) DS 3iyka bl asacad sale) tCiienas
dasedl 2L J) BLaYL Al (mplad ] Lisead) ¢33 35k & (Overpass) (gle e alsiuly cdladl)
Bl i syl 3a of ) anil il clal 8y am e dilia) DA e Y Gl nlenu)
Ay e (ggiee Ein (e JiaY)
Clabalill e 20 & (ol Al Gl doby dans diae 3 [33] Ghall (il dus caald canly Gl i
Al wlaii Chaca b JiaD pad¥) Gluee 5 o oo Auba) @iy SIDRA. el alsaly sl
sl il e 2lig 15K dugye BRI Y Jalgall 038 (535 Cum gl Wil egug g sal
o) A dallaad Al bt SR8 gl LAY Gty el gall aaiig ASal) 853 (s By puian (i)
Ayl Gladalall 5L g
Aine b Byl bl e 2aed il oY) Jibil SIDRA maliyy slatiuly duls s o[34] oo 3
Ofnldldrag esiu) L gydl) cilele DA 5 chaliy gl HUml julsh dgag dubhall z8l cipglils )
Y] iy dag el Al Al Gl Calal) Cjlisa dilialy 4 guial) LAY aracat Sale] 59 puiay
26 ) el gl s @ s e dygpe AES @ld Algy oy dndle by Gl AT wea e
Jisdy Glalll aagly cdala duygpe Bl g ) 6 gyapall Sanl b bt of duhal)l i€ Lo
351l plai¥) iy a1 b Daale st oo ol Lea ¢ lga ) adalill 12
A5l Byl bl e 232l el Sl Gty i Cings B Aine Al cusl (2012 Je b
oSl Lea (daitio Aok Cligian (o St Glablill o3 e wad) o Auhall il ekl SIDRA. by
Sl dald) Guady LATD ey Qi i chleal (an gy dbsaall ChUEY) drap silel duagl
[36] Liy9,4l
o Slablilly sl aeat yil e S0 5 38 ([37] 2010 dle s Ay (oS5 N5 Lhal Ay 4 U
G Al s i) ey e aS JSE Bi5e Aty dalse galilly Jlsall e IS Ddie) Gan dbl o)
el dad Claglaa Cpedigall 23l Gl (e (g 3 i Legdd wmal cladalinlly clgal) avacad 43l
el bl el g ¢ gty o geanll Al Pl o Dbkl pen &5 B LAkl 0y B Al Gl araas
& G Auhall Guedy cpelali it &L clablil e cpegill SIS Jitg el SIDRA by ol
SSE S clgalls ekl Jasa) of bl celil caom e o) ity leally Leglagad & cLagilal (abas

6
2026 — Bl 23l — aalal) dladl



Evaluating and Enhancing Traffic Performance Efficiency of Urban Intersections Using SIDRA Miskeen& Al-Zaydani

Jasul 30 C N F (e e (ggia i) ¢ J¥) Allall b Auhall dilaia 3 Bl Al e i G cdlad
B F e sl (gginn und Bl Alla g ¢ sy adalil

U= SIDRA Intersection zaliy aliiuly lee 4 (4 )y adalis e\ anits & «[38] (2023) du A
J< Al 285.8 gla il awgie pe o (F)a b oIS adaliall dedll (ggine o duhall il cupelid 5.1
bt G bl disss ey Fawad glise Ol 258 By Basd (g0 B Ala ) ks Les &S5
Lsie paid ge haxdll 13 aul Gas o (Tunnel Plus Roundabout) j5: dalug zsae (38 G pana (s
Ao gil) om pead) (8 Cpngl) ol Adlad e Ju Lea ¢ (B)a ) Akl (gine cpeniy dnls 13.3 ) sl
Angall Al @5 readl wdig) el

Ly Adlal) lakilil) (3 (g05a) ) el s 5 38 ¢ [39] (2024) i nbs Lonl @al duhs L
G BSlaal djgae 5Slaa el Al (8 Caasial L labals Bae (g dass Bie Ly e i) il DA e
dabe el dduaaiio dilan] maly alBiul dadiad) CUL dibas J ALY L sl (e 382 JS 4SS
& - Opeailly avacailly Jaadilly Jbasl)

Aow 3ad Cpdial) dlue Clasee J) ALLYL dSpte ASH5es ¢ Aesisdl pgaill s Gilne UL ae
Ga S b paiie dex (g5iee aui aa <[ela 3:30 5 2:30 delud) g a8 50,3 Aol of iliil) cuyglil L ]
daall glad e Ju Lae ¢1.485 dad (V/C) dad) ) 3351 aas Lot cialy Gam o Dlguad) alaling Dhal) alalis
Ailee plitinls dujgye HUEL 33e adalin ) ¢ S ASEL Cagyaal) ¢ Dlgall alalis Lt (g -Araanal
CHUEY) ais &g <0.781 dweiy (V/C) Jome Gaind pe il 200 <l Al )LEY) 890 Jobo il iy
by galall il s 2 WL A3l 5y00 gl e dlaeY) 50 sae IST jgpall A pan o Aigaal)
S el aay L pabalill B e S sl (Time-Space Diagram) ol&al—glaill s alodiuly
Gt s ) cebially ehaall CHLEY) sl ady il i Clua g 5] JS ASAT skl avaas
maaill 58lae cadi (Baly ASall ey opled (Greenshild) sbaus Ablee dastel =sY) cag)
On ol cpebalil o Al HLEY) 550 Jola o @bl cuell Cam (VISSIM SIDRA aalin slaiiuly
Lae (Jgite Laxd (ggiay 0.795 alu (V/C) Jane (ot p (ol areail) pa Gailsi Lo 525 dls 2005 180
s )2l Slalalill o1 b aaly Gt e

(@had) (DS A Bl AE ada Bl dilaie & (geal oIV auEl Ay @l (2019) (Db s
Chla] Sl dalall yns ) Aehal) i g yad) delid) b doeaadl g lsally claklal sl Jihs 8 cun
LS e il ey i s Al chlayl ches dlshl Clea ) A8l Al clablill 8 A
cJelSIL bl g g st sale) () Adaaces Apcedia Cilien G sl e giia Cpund Gl fibe adf Al Citecad
Cladaliall il oY) i & Adasal) Lpanll @)l Jasiye mly leag ciladalis dayyf dul dilaia Clad
SIDRA INTERSECTION ; VISSIM _asliy aliiuly lsally echls] s alalis ddpeall chlay) i
cylals (LOS F). (aitie dex (ggiwar dasi g)lsdll cilelady clabliill alae o gl coeldd . Jgl) e
CHLE) Sl P Jagpalls G s iy Gmadl & ddpd 35 Bags b Jie dlabli o ) A
Ay sy ¢ s () S adall Jisnts Ao ASB i Ada)Y) pou s e i 5o 2158 54 gun

7
2026 — Bl 23l — aalal) dladl



Evaluating and Enhancing Traffic Performance Efficiency of Urban Intersections Using SIDRA Miskeen& Al-Zaydani

Coiuly duyiaall @olpill o Al i & cclianl oda 2in Cie Aalally dally A Clabla) b
[40] Ypsho mamd el (grinsa b Jagale (a3 e il

cleblal v el S 6B ) B3 e (el aa¥) A5 Jols ([41] (2015) Omes alac
03] utigh maacailly WSl pgi LAl G daddel) GedY) e sa ASEA) bl ol e o LT LAl
S Aahal) i LA Al ) Alaiial e Yoy Uty Lnall e Wle slae¥) a Gia ccilabalinl
p le bl cadiel el ) Aalid) Bladl dalg Ausd 8 Lty Ll 35 1 (g95al ¢8I s
Ay Jall wnsl) Jiai) SIDRA zaliyy alaiial & ¢y pally Auatigh lagledl ot Alals Aplae by
el el pe S pee ahls dae Gan Aipad) Jawy o Llady) hiia) ST of bl coell L gl
Clabalil) (e %60 s of duhall i€ Lala )l B Gl g 5Lal ae audl) pdalin S Ly ¢ jo3e A pan
caihlsy I Lkl 145 gVl oSan s ) Ladalis 11 Qagniy cragl Gam e pe oSa5 dalail e aqia
Adgea ahla) ) clabala 10,

el e 2 olaf Ll SYNChro 8 gualiyy oxinls 2016 sle aly b diuse b du Cujal ([42] Lad
Lawdis Job ad cogie) L 3)d clele DA ulshl) 2865 Halll el o ln)) bl cupglsl a9 5
(LOS dex (ggine caglal Al calalinll Jawy (ysa By o) s o & )58 & ccladalial) ] i L dasas
oo ccillaadl) S ol o) haly sl (giiwe Gt cipglil A i) Ahea 50 5] Aaiinly <F)
(LOS C). ) dexl) (gie i

o] Glapea Lude (B (s Bin o (grimg bl L) 5 [43] ATy <ol Wl A dlad Lt
dualal) duxigly dujgyall Clld) oty aen Auhall il Synchro 08. gy slwiiul Jall el 43
rimal 3 Y cailiginn (S OIS adaliall (LOS) daxil) (gie of sSIaall il cujelal Cam (ailal) adalilly
Qi DA ey Alal) e Dl Als (o Laa (171 () Jasd (V/C) dns ) s dnsi ool o <F
Chla Ailal abalil st alels (ol By Al g Jia¥) LAl o cud el Gt s giaa) Sl
Gin o) b Bgale st e ) 13 il cujial B Adisan 5] Aliaal ASAl) adanig cilia) A e
ol A s G alisily e JSIAAE 30 ) LAl e busie Ji ae ¢ O el (g g
LBl Loyl ASl) Al 8 DS Lt Sy Las ¢1.02

ClislE sms pe cAuhll dilia (B Hoydlly Bl COSEL Al cluhal e el gl (g e
S i) b Baele e o L) dxa bl (RS (Blld pag [47-44] bl 038 zaliag gl o daaly
OS5 Gl Ler A A sl cerie aley agie S bl ol Guady Qi gl
el Ll olY) Guady s Ciag ol Casinl) 3 alal) el dises dulss lsals Cus (48] (2025)
ALYl GAl Glsies gl 3280 (el AaaBD Tlatul @llb ela L oheall Bja gl st
Jos 3280 duilae Clily pes () dahll costial Al 8 Jil 3K 5eliS e Gl i Lee sl (e S
oKa 53l ¢ SIDRA Intersectionzaliy alsiiuly lgliss & & callill duighl (ailadlly diysyall Al aas
) gt clal Al sgieas ¢ sl Jolag ¢ il Lo giay caadall dayn e el gl Lol auit (g0
Pl Lagead ¢« F ) Qead diaiiio dax lgioe g clajglaty of Enlein) aiill sie Jeny 5y abalis (o

8
2026 — Bl 23l — aalal) dladl



Evaluating and Enhancing Traffic Performance Efficiency of Urban Intersections Using SIDRA Miskeen& Al-Zaydani

Gons ¢ sl ks s e d8lialy 53] dacess ol Al Ao ikl Lsigh DAl cupglily 15553 el
Caaminily gl 14.5 ) 386 200.6 e sl busie (mil Gia o BUF e el ggiee b Uasale
U8 Uy Ay Lwtia Job 35 Lpal o il oda S5 Anesill 30 0.955 ) 1.225 e il 2oy
copendl Bt s Al Eidly Adbal) clie) med pe ekl duygpall i) ) esall

Ll ey Eoall dngia

Ll Caags ellyg ¢ (SIDRA)sISal maliny alaiials dygpall ciladalitl) ol iy Jabss ) Aalyall o6 Caags
U ) eDSE) dallee o S & el gl L Auhall 3hlie 3 (sl alayyY) A Alled o
Oalshll Jola Al ¢ epal) A ama ciled Alls Llae by pe Auhall iy LAuhal) o3 Laaal 50
sda Jihis e A bl pe Jlial e L labalilly Akl Auedigl bl ) ALaYL aall cdg
Jsbiy el Jad) oY) by 51SIaal SIDRA aliyy alsiial & a8 cdpulad] Al aca il
e estid) QL) g cJaatilly Auyl) Ak Choay i Aubl el 3 deid) dagidl e 1
& bl Calaal il L 51Sal el digllaall L)) Al Cilill) ey WS L Lgintlasy Lgnsiing iyl
Ayl L Al dilaia (e Ayl bl e e c5SE I Al ety dabe EDE ) ) s
Zhl 5 A Ayl g ¢ SIDRAZAL sl ciledalall Jall el) Jibsy s o claal a2l 4l
Aahidl (3 (gosal) AlaV) Jiliy clabalil) el Cpeatd dalia) Jobal

:duayall dilaie Caa g

saal) HALaYL daasSal Sl dsmy ool By Al e Ljuas £ ))sd pe ciladalis EOE (e Ayl il (55

(1) Jal “_‘g Toase 9B 9% cw\ e\;d)‘)“ S.Jl:g ‘g\ﬂhj 6M‘ 2\5); Ejlfj L.Al ‘Z\:D\Aﬂ‘ 2y PN IV )_.A.\SX\
o et S R T W T b

; % A
oy * ".2&

o Al daee plalis

A pal) iy Ay yall Clalalisl gy (1) JSal

Sl b g LS 1Ll dlly Aiad bl Gl o adly oty clakils S5 Ll Auball o3 Guls 5
sl clablall oda HLis) & My e hlal () e ek 1205 Lo A oo el € 80 s 2 A ¢(1)

2026 = 5t a2ell — (ualal) 2laal



Evaluating and Enhancing Traffic Performance Efficiency of Urban Intersections Using SIDRA Miskeen& Al-Zaydani

2o ) dilal (@bl A8 e dailia) Laalls (ol V) (e Joi uladl (e desena e
t V) G Agyadl ekl iy Anaaly gyl ad il Ty Al L5l sl

ol 53 3k say ¢Cmand)ll Bl (9 = leaw b4 JS& (da)Y) el alaln el duad) ails e
Aapadl) dnaal) cp s daesd Gl JAY) Gl Jia Lan cqils JS 5l 7 e olat) US S oils aa
coladl Sl smly Bylag ualad)l @ Gyda oAy cCplsll Bous

e cladl 53 ok say el Gl (93 — lew Gob IS8 (da¥) el adali el aalall alln e
gelally Goaldl £l (s Jangs Ao Ginpla (DG likiial) GlBlal) Ll ccila ISl 7 g ksl S L oibla
coladl JSh sy Blag cpaladl e (gsSg ¢ sl

Gls e Gualadl 53 Gua gas cdie Cuadl) Glal) (53— Lo Gob JSE (e (D ekl il ablin e
Blay ualadl Ga oS0y ddlall Abe ) L jd Gyl ed BN Gl W ecils IS0 el 7 e olasl IS A
oladl JSI sy

:SIDRA Intersection gzl
zla Lhg Cum clabaliml) bty gyl dudia Jlae 8 desial) csd) e SIDRA Intersection galiy s
e 2 (Gl (bl e ekl (A i) Aabad) clablil ve clSd) A sl dad
Aiail) i lilly 50y dax) (ggiee am (Auyg el daaadl Jil) HCM uilee
Basia il gs)lio = )yily cadalds (6 Jalis auas auds SIDRA I (S ciliaiall aila jias ddasad) digals DA (g
A8y iy e 2Ly (el
Signalized and Unsignalized Intersection Design and Research 1 jLaii) s «SIDRA zaliy aeig
bl el nISSIDRA Caials  (ARRB) [25]. Gyl oY Ayl digll Lok 0 oY) T cAid
0 iy asiy ool ludll (goiss o Bajiie llabalin Q] g pall dudia Jlae B Aaiiay] dxilad gl
Abadall Zaally ccililasY) cagisl DUgin) (Aen)) (ggine caaill (ggian ¢ 85l Jola ¢ il Jodi Al
ol ah sl gl Jadl e 23 SIDRA G U ([31] s (e eofinlid) (e 2l LT 85 .[30,29]
cSlabalil) a8l

SIDRA Intersection zadliy 4 (LOS) dexll (g5iee asghe

Gl dau QY ey bl sesiue Ly A Ayl Adadall oy lll Lo g Wil Lekl) (ggina s
t b LS [66,49] chlsall samia danpall Gihall daxill cligies ' (Highway Capacity Manual) da )

A L)) i o

LS agnsr ST S opsesiiea) il YL (R Al s el A58 o ) Al Gl Gignk fie
WSy I dlle (eS8 (gguall LaN Jals Bglially distladd) cilejul) HLi) & duall < gpal i b gAY
Siliae outiled] Ladkall Alsgually dalyl (gyinee

10
2026 — Bl 23l — aalal) dladl



Evaluating and Enhancing Traffic Performance Efficiency of Urban Intersections Using SIDRA Miskeen& Al-Zaydani

B diaxll (gsiwa o

a DEY Sl B AT Gl asmg Al el Ta oS8l Gl Gleja (e duf Sleju
A gsias Ljlae Byslidll dujm & il alend) @llia (S e ilie pe Aogllad) clejud) L)

C il syua o

o DS ol chloed) s Qi) Basale (S8 58 ol S5l dupm oS0 ) () (e Aanjd cleud) (b
S s e Else Gign s Ay cgiaal 13 S USE Alsguly Al (giee iy L (Gaill)
G ginnall 8 il Gilsal) 038 Jia 5l (35 clBalls 808 iy sulgh US55 ) (gag A (b e ot
B. A

D il g5iwa o

Gudilly Bpsaad) dahl) 8 paliil el jadss 8yslial dua JB ¢ osal) maa 3Ll e dejud) 8 alinY) Ty
bl (qf el s Ylae i Lo cgrinall 1 3 Allall B Gy sl sk g of Calall (Ko
NS

E dLaxl ggiua o

Jia) gl Ol b il SliblaaY) s Gl (gl dad) o il o) e didall gyl (gl 1 e
cldy) GAY Gl o cay din ahal 8 e o (S (Chled) Juis g mie e Gl Jsda
sty Biy Sz ledil e silad) Alag Ll Bagama skl o 53l 5 (Lage . L]

Faasl gsiwa o

LAl Jsaas Jane L Golamy Al L&) (8 dojen ulshll JSET cclSHall 305 (8 Dlgil (gl 10 (aSey
Lo il Lo Glley dmidie cilejun CLSl s Alad) o3 (b LGkl das oot LS (zg il Jana Gisa
cged) 13g) Bulad daw (990 S ulshall asig JRES aaky ¢dygn duylas Bale (bl (i)

case LS Aye J< il laugie e oy SIDRA Intersection zalin & LOS  dexll (ggiwe Civieat sy
(1) ds=d 2

SIDRA Intersection zaliy & 48 s ol Jacsgidd g (LOS) dani) (gyiuse Ciyiaal sy (1) Jsanl

Cas)) Soall) havgie daxdll (syie
(35 9/458) (LOS)
Qg agena gz il lias ol 0-10 A
Sda (S pe BN i il >10 - 20 B
Aaly Jil (80 e 385 (Juiea il >20 - 35 C
Nsta )y Lo o0 ey 3 sl 3 Qe agale il >35-55 D
Gplenal) 4t e g adals ) el g€ il >55-80 E
clle (s gt ) e Lo Qe gyg 50 i cuad il > 80 F

(Source: SIDRA Solutions, SIDRA INTERSECTION v5: User Guide, Sydney, Australia, 2023)

11
2026 — Bl 23l — aalal) dladl



Evaluating and Enhancing Traffic Performance Efficiency of Urban Intersections Using SIDRA Miskeen& Al-Zaydani

SIDRA Intersection gl milis Cadagig (e
LAy dly aswy (ASay dade IS dlade Jslan JSE 8 Ll (aje iy ralind) Jardng libad) Jlay) ey
la i oda axiid ¢ pacaill A4 ALl ) dila) ((LOS) dexill clbiginag alad)¥) 3lalic ea i duis)
saill c¥ e Gl i) Lopkadally c2dnll aang J diareadll Jilall Ajlkey cdperigh it ~ )yl
BTN
bl aes dmgia
el e 1% et (Ko digladl Gl el st el gLl (gopall ge OIS cdaball Cilal ¢sU
1l
Ayl dakie dgn am L]
o) ASa b adals (05,3 5y yy 2
B el Lalall JAsY) Clogles ami 3
B el B gl min Walaely lahiesiy Al CUL pasd 4
Al s Auhd) diliie B gl ASe Als maeia sl AU Gl e pe ) bl e Al e cioa
tdel Lgaan ) bl ol lid) o5 dads
.(dlb o) L edgaall Hhd Caas (Aae U Chliddl 2o (diae S Hldll (e d.m) Ludigl cledl o
(Dl (lS) b)) Sl Canats 35U 558 & LSl A s tclad g ¢ gpal) BSm by @
(obala
Slaslang BLEY) 8)90 Jshag clgesiy calaliil) 8 daxiial) aSill 3)L) g8 1 e ¢ pgpall ASpa (8 sl Claslea @
Bagasall Ly ldlally ¢dayall
Lol el b dadgiall chysally ) Haiial il e
A Akl Alay OS de ) Gl Ao Alas diejdl Clly
[SEICTY P DENRGR P
cliled) b Slens sl hadlS s il e glegs aiiuls ) adlsdl 8 Ll @bl ced
b Al o3 dalss Al lligmaall xS el may L pall A il pes Brh (o] sl haalS a5
degt o f5all eyl Jalad) ASEQ s3a JSES ¢ Mally bl pand B Au5) I3 dualie 48)e dba ol
) dalle 5a 53930 (g0 Bl a5 Gl cadsal) 8 daeadll L)
llll a8
ke AalaeY ) eual Aa b die el ol el pe LAy Aaluall 550 clele Pla bl cued
Ansly g ye plaal dometl B3 Bulia 138 ey +Lgnylas 35530 el b cplise goaal) oL DA bl cnd
2025 i Al s 2025 sl Bl e e canbad Aoyl 3ol Sad) Cadl (gl das
il 7 bl
03 (& Aertial) Ul e 5 ALl 3 bl o s Y Al (8 Auhal lge (e sl Adajal Jais
Bilae o aiald M) ciglly Sl Gt Jsadt 3 Glae JS L35S0 el 59530 clele Gy dull

12
2026 — Bl 23l — aalal) dladl



Evaluating and Enhancing Traffic Performance Efficiency of Urban Intersections Using SIDRA Miskeen& Al-Zaydani

Al Agel) iy b destiedl Sl S Y) sl ) Jga sl & i ddend) <)) A 5y90 JUSY S
e IS e ARl clily o Jpanll 4lle 48 Llanll 020
lebibaiy cilil) datlee
ool A ma ey bl il (Excel clily dsn b clSidl i (e da aiudl clilyl) clad
Dle IS o5dl A maa e Jyeanll ([39] (PCU) el dugiall Zuill 5y ) R 5 639 3 el
(2) Jsmd b mmse ga LS cdlag

b Gl gl PCU cleles sy (2) dsaad)

PCU (las LSl g5
1.00 8yl
2.50-2.00 A Gliala

3.00-2.50 oab

(Source: Shubber and Hassan, 2024)
(5) & (3) s e Jslndl b e LS (duilall adaling — dslaal
Ll gl dassal) Ainal alalisl (gygsall jemall pecags (3) Jsasl

olay) O P B Ol &
CE o By 30 1173 162 38 1403
Gy — e 321 1083 32 33 1469
Jé — cgia 315 16 151 - 482
Qsis — Jld 43 20 27 - 90

LlalanY) S gy sall smnll Jlas) (e %2.1 = (HV%) 2Ll il pall s [ ddasdla
Ll gl dlaall pals adalil (gyg sl jemall pecags (4) Jsasl

olay) O prione Dl Ol goaxa
G By 30 1116 205 34 1385
Gy — g 351 1012 50 35 1448
Jlé — wgia 239 17 144 - 400
Qi — Jld 49 28 34 - 111

clalany) S0 (535 pall yeand) Mea) (30 %2.5 = (HV%) ALl il yall dpest [ Alandle
b gk dudlall gdalisd (535 5all jemal) peags (5) Jsasl

Qe - Gy 198 1056 - 21 1275

Gy — - 991 217 28 1236

Goin — Jld 282 - 177 - 459
13

2026 — Bl 23l — aalal) dladl



Evaluating and Enhancing Traffic Performance Efficiency of Urban Intersections Using SIDRA Miskeen& Al-Zaydani

Llalas¥) U (g9 el emall Jlea] (e %2.3 = (HV%) 4L lSall daws [ ddaadle
rlalialy il
(SIDRA zaliy alatiuly ol @l Aiter Zadyll duyg el Cllalaliill cpenty pud duslyy ilin giald) 13a il
el e s Al Clilug esall Aa Cilddas (o drenall bl Calln L cils Al D) ) 13
sdle ALl Uy algall 3 cDla )l Cligly ¢ joullall Johag oSl iy slSlad) il 38 5 capladll eV
il Jualis iy A Cava il dull adlse G obdie G Ailadly cawtig) Jralill Cud @l e
.l 3 SIDRA s sieg aisall 3 dasndl
ol el ol il Y]
g gl LAl o Al Jauy B a3 ccllad @l dine b ekl sl e dasil) Al alalis e
13 L (Lys jie 1005 80) b clilios (o Logic alai ¥ (pAT Cpalalis o andl Bl dle )55 4GS
SIDRA  zaliyy alsiiuls skl 138 ol au & ) ClElEdly Slaai¥) 8l 8 aale ASel)l 3 Jalal)
s Ll gn el o pluy il days el g lils Aekll (sies Ciraa ekl 3 cIntersection
As Job ) Joeansl Cirgy «lSinll Jemdy ccilse d8lia) cdajgye chli) JIaa) rculed Cpeanill clagslie
(7)5 (6) Jsxll b rmge LS Cppentll (g fike 158l plalil) 3 (g0 el Jiiil) el (ppent]
(s L) Ailial) Lol Al adaliid S5V - il .1

(6) &) Jsndl b mase LS Jo¥) o yall cpatl sarg U Aansil) disall alalis auihi il oS

I zall Cpeanil) dasg U Al dipral) alalis ik il eiags (6) Joaad)

il (gyiee () solall Jsha Sealill Javgia el Ay )

(LOS) (A5 /458) (Dos)

F 1698 108.2 1.838 Sl aal

F 2342.5 854.2 2.247 ablaill 4 5 5)L5) Adla)
(2¢3) Al JISEY) 8 JY) g ihall Gpeentl) deng (8 daadll Apadl) adalit] (LOS) derdl) (s5icse mrdage WS

I L r
| '
,,,,,,_',_,,J,,_—,-,g,/{:,:,,,,,,r (] Al-,,,,,,;;;,,j,,,,,_,,,,,,,,,, -"'””-"’-'-""‘""g":‘{”"-‘-"" V”’-"’;'j”-ﬂ-"’“”"-"‘-“'-"""
t H
ehlil (LOS) dassll (g5ima gunss (3) Jsal ) alalil (LOS) daral) (s5iuse s (2) JSa)
oY) el (aad amy daidl) Al Sl gl
14

2026 — Bl 23l — aalal) dladl



Evaluating and Enhancing Traffic Performance Efficiency of Urban Intersections Using SIDRA Miskeen& Al-Zaydani

(LS Lowria iliwat) Aol Anad) adalil Sz - yizall. 2
(7) & Jsxd & e LS SO el Gpatl) dang J daadl) Al adalds i il culS

il ggime gl sl bl hgie dap ELN a5
(LOS) (54 (ASee)
(DoS)

F 1698 108.2 1.838 Sl gl AIENFSAFA

E 1514 48.8 1.052 el Joadl) jlue Juad 108, Cpeaili-1

D 499.8 57.8 1.967  alalill o jlse dilia) 208 Cpuanil-2

A 48.1 5.6 0.915 Ahsall ASa slal) 3a8; Opeeaili-3

(6 — 4) Adl JISEY) b S 2l Cpenl ey el Al dalil (LOS) el (grinse s LSy

N ! 1"
!

L A
e st e N
e i \ N
= .
X - = R d haJ u
S Y T ﬁ 77 n N/ ez
e -
= =
- g —
Ml — ~—
—

eblil (LOS) dexdll (gyine gy (5) J<all
S el 2 ol Lapaall Al

calisl (LOS) dasall (sgicne zeamsy (4) J<al
S el 1 ppennil dopadl) digsal

i e v < SoS —

]

1
J

S el 3 (preenil Aopsil) Apsall wlalid (LOS) derill (giuse grngy (7) JSa

15
2026 = 5t a2ell — (ualal) 2laal



Evaluating and Enhancing Traffic Performance Efficiency of Urban Intersections Using SIDRA Miskeen& Al-Zaydani

Apadl) Al plalis il Adilie

(A gun 5L Ailial) Aapadl) Al pdalind V) & iaali-1

anll s o V) Al Aadl adalis Jals osal) A aulal disan 5L8) dila) 8 Jias JY) ) o a2
Laall 55005 o Lae 2,247 N 1.838 (e pdil) da s caniiy) Cum ¢l 8 1Anly foasi bl
JU a4l 854.2 N 456108.2 (e deadd 5l Javsgie Crelian LS cadalinll dpleiins) 5,080 (355 (59 5al)
o Ju e () 2o Laxll (e painl G (B¢ sl 2342.5 ) 5 1698 (e Hsaldall Joha lyjly ¢S5
Aug dile o a3 adalil il adgdd) ) GlaL sl 13 (gads o) cpaas & LA 1 Jad
cligg dalal Bl Jid pe chlaY) alste) des @ V) (e 1005 sie 80) (oAl cpablis oo 13
Ll Lgyal) AN 8 Hlgily e padl ) 5350 Les cbiSiall (panl 2SN Clalesal) iz U]
(A Audia i) gl Al alalil S - a2

) oall bagies 1.052 ) aodil daps caadll oI (i (8 Lot G il 11 ) cpenil) @
Gl 138 o bt e 1514 Al 50 oldall Jshag (E) die Lexi) (ggise il oS eduls 48.8
bl 8y ohsall Aealiy Lygyall S G Jalall A ey o 3 e Wi oS

Aoy g Uyl I Y] (D) I Akl (ginn iy sie 499.8 ) sl Jola il & aalu :2 ) (il @
A Y hell Hlae b LSl Wi ASia hyain) e Al 57.8 ) bl bausieg 1.967 ) il
sl 13 Aol (e B Lee chlead) L 8 LS dinlles 5

5.6 ) il bugies 0.915 ) godill da s caails) dan dpbadnll il Juadl 3 13 ) Gueaill @
sl OIS sl bl o e Ju Laa o(A) Ak (e giily e 48.1 (I galdall sl by el
Jeadl) sa il 13 Ll (Ko aalil Jals € (S50 A Al Cpuaty DI Wi 3 agul Yisd
bl 5ol Gan e ddlad SV

sl cun lue dilia) e Lwigh i) SB & iad) o il i) Al alalis Jobas il o
Ay Coell 8 (Lhpda B wSH) oY) o rRal Al daaly Adlad il (Cpadl Js3a) Jaady sl
Gayn G b ale Jladl s ol ol of ([50] o) — af de B b g okl e Cugal
65.2 (30 %49 Liwty 5l bugie dilis ) 6 Cpadl Jaal s dead of LS 0.91 Y 1.54 (e gadtl
20 ey Labali 3 s A il ae abalin b sa9 C (M E (e et (ggien (paady dnlh 21.6 )
G A Lk (g pe uili 5.6 bl bawgiag <0.915 ) el da gy Cuail Gam clbles il
Sl s lae dlia] (8 e Gty Omadia (piaent 30 5 ([51] @hall — DS duse F dbles dul
Jousie alis) ciled daaly @il oo el sl Chiuly laall el ASa Sl ae il slat¥) b
1875 (o Lsilhall Joha (mlinsl s ) «C N F (e Lexk]) (goiee (punts duils 18.4 ) 76.3 e il
o dns L) Al ol b 3t Lo pe pmas 5 g ¢0.88 I 1.67 (e gl &3y e 524 )
S conl duhy @il e LS L gaal o) chise B S gt il G ol sllly bl
09 sl adass salely sl A Jead (o Cam (ARSI Laiiie Abaidl) Job) s L — sulals

D JAF e Zaxl) (ginn cpundg %28 i Lty 1.09 ) 1.52 (e ol & jn (aid ) daje daus

16
2026 — Bl 23l — aalal) dladl



Evaluating and Enhancing Traffic Performance Efficiency of Urban Intersections Using SIDRA Miskeen& Al-Zaydani

o [52] L S & i) il 8 Lol (el Lo s ¢ Sl 591 b Al Sleln ) Lol e Jy Lae
5l (o plase e ahalin B djgre ChLE) S O (Ghall = Byl Aine b duls codl S il
gyl A s xe HUEY) G5 pe s Bl 8 (gie aaliig 4l 110 e ST Y s Bl dacigia
Coell ) Ladls ga 3l Lo say SUYly Guanll R4IS dalie Sigs paeg cipslaall clalalisl) g adl
bl o Al Sl Dasame s A L) ahls 3 (Lol BLE) JY) ikl el Cieea
[42] Ld = 2y dnae B gl s cupelil ity Gl by [53] Al ,aliy ulshll salis 8yslaal
Gl eV @5 o Ayl el sl 8 A pe 5)L) Al of Synchro 8 maliy alsiuls duhll s
LR (o Sl lal] B00Y) SSa il Lay Jah clalat¥) sl Lyl dxadl a8 3 st
(F S E) Cana i’ vie dendll (gine sl ) (ol Lan ASal) Aubis) 8 led cpund (g90 (Bl
Aol dnad) adalis Gueanl CIAN & il ol hadl (a
Jead iy by da 28 & a5 Q) sl Coa v Sl i JalS) da) 2 )35 Jls
0o sl 132 3okl ALlS drs g (490 cAuanade Byual Chlue alaiiul Cpadl G Jsaalls Hleadl ohsal) ASs
Laiie Al ASAY Ayl Guuady bl Ll Qs (8 agas (YD) Gans 8 duadly AST 0 ()
(8) JSa b alalall el JSally Al (ggieny (8) oy Jomdl b el Ul 1on 5l Aain s LS s
1.52 (e gl dapy i ) o3 pals Dlas (B Slall ghgal) e o Jlass — sailaalS b A gl
oo cdinill 4l 5y0€ dag o) lSall ) Y dalall 50 ¢ DA F (e 4l (gien Cpunig ¢1.09 )
[52] ekl ol cpens 8 ddaal) bl lalled) e gl 13a dllad iy

Bl = aall 5l dadl et ey Jd dpatl) Anaall adalis pus il sy (8) sy Joas

Lol siwe  psollall Jola alill davgia madil) da g ELN g
(LOS) (5 (A4  (DoS)
F 1698 108.2 1.838 Sl aasl Sl adalil
E 1514 48.8 1.052 onar Jsaall Jlee Juad V1 Gaeenili-1
C 103.4 9.6 1.032 D Jgaally hgall Jlss Juad B el =2
™ :
s

doadl Jall (rcentl) 2ey Al Aapadl) palisy (LOS) dodil) (gsianay el (AN e (8) Sl

17
2026 — Bl 23l — aalal) dladl



Evaluating and Enhancing Traffic Performance Efficiency of Urban Intersections Using SIDRA Miskeen& Al-Zaydani

il Jally Y~ aal Cpnt G Aapal) Al alalial bl A6l Aalall 5o liSlly il 8 A3lad) ek LS
(9) Jsxl) b minge LS (il
Aapadl) Lipaall adalie) Jaaad) Jal) ety B 2 fiRall il cp Aale 43 jlae zaasy (9) Jsand)

doad) Jall et S 2R s 4 )kall
1.032 0.915 (V/C)gasl) dayo
9.6 5.6 (A06) il haugie
C A (LOS)aaxll (s51use
Al lgall ) 8 (Sae Bob ahay dausgs zling (aal) il
el Jal Ll b A 5al)
NIV Sl e Lalall 56U

Llaall gals adalis il :lals

Gan o blall @y dse )l ol o dadls) dagal el ekl e Llaiall pals abali e
) G Ay D530 A 2 ) () ghd Wyl sl &) e 2 Ljgne ol Al US55
Lo sas cdadl) dujgpall Clgnd) HLS5 (g Sl 4 Y] cala V) Bosie 4 e gyl oY) G e adalil
et wlati ol Adgia Lygre ChlE) 3y pe o LS Ladlil vie LS ASAT ASH adanl) Qe (e
bl i 5 Jally by Jeally Gallael) Gl die Lagad colabatll g5y Juinl ga o) mals
(10) Jynd) & mage LS gl culSy (puail) ale oljnls SIDRA Intersection olxiuls

Ol aayg J Llsall pals 2l s 2508 gy (10) o8 Jsand

(LOS)iarall (g5iuna  (is) Lgoldal) Jsha ealill Javgia (DoS) gl dn o ELN
(1505
E 1440.3 82.8 1.825 gu\ aasll
54.3 9.2 0.826 el s dilea)
1" 1“
!
o A e — e it st
\1 4 '
eblal (LOS) daadl) (gt prags (10) J<i) bl (LOS) aadll (g5iun przag (9) <)
Cpenill 20 lsiall aals ‘?Ju\ Llaall aals
18

2026 — Bl 23l — aalal) dladl



Evaluating and Enhancing Traffic Performance Efficiency of Urban Intersections Using SIDRA Miskeen& Al-Zaydani

Llaall pala plalis il ddlie
O ey Gub e gig dbgin 5L asSaa g ey ahli gy cilaall pals qdaliil g il gl
ASye (< A5l 82.8 Al dawgia alis (1.825 madill Aoy il Cun cadiye ()90 @i (o Sl plali)
G Bam Bad s WS L 59 ghd 8 Aplad) IS vie dald piage e 3 G Lo BAekl (g ae
sy N il it 2 5 oISl o2 dalladly . plal @J CASal RIS dam dpiddl Culal)
Lugiag <0.826 Y podil da s cumidl 3 ol b € pian ) o Lo gl dalidl pe pedln (gl
Y ol glabial laaly Sliig dle Al (uSa Lae ¢ ALY Ll (e @ity oo 4uls 9.2 ) Al
o Ayl A et e chae il algall Load Jody s ot a8 i) o ) 130 il iy
Gy Alpiall Ao aalitll b )< culS )l Aiisd) Galsal) e anlly cAlinall aobaill Ll (i (Pla
ZAASY 3 A gial) () 8 Lm et gl o3n (Jial Lisling Lo Sla lall JIAs) e cliagss - aebaal) dail
i) Z)g 5l
Lo sty cdadladly (9apall ol cppend b sy ) Lt bkl Jisad Adels dpld) el mil cagl
s el bl s 5 (o) — ) Ae Cual duby LB Glaal adls ol 8 g0 L ae il
Gian (lady dnl 11.4 N 3ul78.6 (e Ll bugia palisd) N o L coaal) Jagia Jlgs ) asSsa
Ay Caeed WS L[54] dnliddl 558 Pla %40 cuglad dusty Eulgall Jaee (mliil g« BV F G del)
i s Gl Aeagiall kbl o ugnd ekl clbilen il [52] Jlus — salailS dne b capa]
Ll Qs Sl dead Ao ¢ DY F e Zexid) (gins b Uiunds (%28 Goty godill )y 3 Loali
i 5 ATy Bl asSae phli G cplie dibs ol 53] ball = s Ay gAl Al &by -pall
UYL ablil B2l 100 e AST Jilie il 12.8 jolais ¥ 5l dausie i Ll of cas s < lsa )
3 La e aaly ol 5l o3n el LAdassie ygpe A il iy 3 chlsall oY) 51 e Jy L
Oty i 9.2 ) 82.8 (e LAl bugie pain )l S disall (o Gun dilaial) pals pllis B
Gl e g5l 138 i e Gy Las cgapall laally wadall Lk dalles go ¢ ALY E (o el (g5in
o ol ([55] wigh = VLS ANy 8 dahs Ly Aabial dalually dopgyall BESY im0 dgaliie i
e Ak (gue Guady Al 114 N 79 Ga LAl bugie palis) ) @l s ) e ghalis digas
Gl Julis 8 pale aliie ye alali b led JW o agand) — Cillal) dise 8 Al cyeldd LS. BIF
LYl — Lyl Ay siiahSl dise (& cupnl duha by %00 gt dawsy bl () (=i g 45% A
Sl 35 duy L)) Sl 22 (B Galinil ) 6 Lo Jlsa ) sl alalis Jasns 5 ([ 11] sl
[56] %.76 dsuiy 5yladl)
Alal) pdalis el Al
Ailel) Al Lage Slane ISy e lalill dlly Aiae o (all el b gl W) D0 Lkl Llall pdalis a2}
clele Pla Bale S5 5y (i) aline & Jausia (900 pladl ablill 138 Sadig i)l Gkl e
o) @aal sl o 55 dygye cDAlS ) as Lee o leadl Jsdally CallaaiV) A< G Lo Y ¢Bg)3)

19
2026 — Bl 23l — aalal) dladl



Evaluating and Enhancing Traffic Performance Efficiency of Urban Intersections Using SIDRA Miskeen& Al-Zaydani

LS il cily Guuaill adde clialy SIDRA Intersection  alsiuly abalall auis 5 Jillg dSal) Al
(11) doxl (b eiase

Oxendll 2ny 5 U A dlal) plalf a2l agy (1) a8y ool

(S5iane Jsb bsgie ZESY
daaall el Laalil) el Al
(LOS) (4 (£54/258) (Dos)
E 303.5 30.8 1.293 e
BN
53] ddlia)
c 222 24 0.833 e
ekl

(12511) Go &l JISEY1 & cpund) 2nsy U Ailall (alis] (LOS) dekl) (gginna i se LS

[IERT %A

»
o

Cpenill day dilal) alalial (LOS) dexill (gsise puasy (11) JS&

Adlal) adalis il dddlie
2l conell Cun alal @l A e i) el 8 Ll AU clablil wlS Al ahls sl 5
o) )e;t Jam}l«} 1.293 izl dad ya EJ.\S da ) (éﬁ Lﬁ.&i cE‘i)..l“ Clyid BpEN ‘é_\u.u (S)90 e\;g)\ A5 Z\:ﬁ.«ai}“
ety IS8 Ala V) 13 3gms Bl daydl die Aendll (goine Cieat pe cAlgaial) agnll 8 ey 53 4 30.8

20
2026 = 5t a2ell — (ualal) 2laal



Evaluating and Enhancing Traffic Performance Efficiency of Urban Intersections Using SIDRA Miskeen& Al-Zaydani

Jaaf s A5l 8 ellaly dgpe COAIS ) (35 Lee caaly aidats ) s (A el illaadY) ASa )
agale luns bl copelil cadalill Jals sVl caifig CGilant¥) 3/ (st Chagy aaliill A g 5yl
S el C ) dax) (g b cpeady il 24 Y 5l aslig 0.833 ) aadil) da s caadll Gam
Ay i 8 ek pged bl o3 e 8 Adguall ChlEY) alisal o g o) 1a L Gldy Dlin
Go 3 V5 (Ko cRlall plals st il e (8 Doke dawg ) dalall (90 Al alat ety
Go St A b dals dadall clabll el et 8 ddsall ey ddled cadl Al Al el
LR (o il DU plalis an 5 ([54] Boasrall — Sl Ainey Al b Lallaadl ] CiSm dsala cDlals
142 (o gl Aoy 3 Laalats) gilial) copelil ASal) alail 4 g 5L) JI) g 85 8 sl (DA Aijyg e
e WL (C) ) (E) e da (ggine JUal pa ¢dsls 22 ) 38 (e aaldl) daisia & Gty <0.79 )
Lugia i) (@l ety Lgda 5L SH s 4l e abali o duhy el @ (o) — 2
57] chlay) adanl jale o) A Y ds Lea ¢« (B) ) (D) 00 &) (gsienn s «%040 Aty il
Al

el alatiuly el ¢l Abae dpaal) cilakalitll (gyg5al) Y1 52U Suiais ann s Emall (e Cargll (IS
Ahe iy Lpean) clabalil el ) dis 8 Alladl) lodY) (e 33 3 SIDRA Intersection
o Bl 5 Lea ccladalinl) ells 8 Aax)) (ggine paliily Hall Cligiaag Wy g9l pas¥) G Al
Auad) daly Jall 3 5ol

sl Ja) & Gan cabals JS0 Aueaigh ailiadlly Lygyal) A<l anad Lulaall il pen o duball Cudic)
bl alely cpdalis <0 Lipentl) ilagylisal) (e 30 1 & ¢ J6V) sl oY SIDRA zaliy ) bl
i) ) LY

Aaxl) (syuuag ¢ (Delay)ﬁs‘m\ Lugiag ¢« (Degree of Saturation)asdall 4s )y dus (e ahalis IS anit
Alhgale duygpe LR o Slad bl aliee o il cuelly (Queue Length). ulohll Jobs «(LOS)
L el el BU (Kan (gin 3 505 F dax (giae ailsadl pans cpelil am 33 clele DA dals
t YIS adal JS) clinilly aniil) il 5l ol L ARE Ljg e lisans ) dule dals ) i

Lugiag 1.838 podill da s i Cam cddle iy dugie DRI G Sl IS: daail duad) Akl o
5 il duygye 5LE) JB & Al 8 F dex (giaay 53el698 sl Johg (AS)e/4ul5108.2 kil
G oo Fdax (gine Gty iy (S3 2,247 it da s Al 854.2 dead jall Lo gie 50l ) g9 o<
Sl gl (el A elally sans Chls dilialy chlall daeg Gubi 8 Gl aay Byslaall Cilabalil
Aoy il Gam il Chdge B aS guad I L JadV) B 138 ey S daiall Cania
A Eax]) e aily e 48.1 sila Johag s 5.6 ) Al dawsias <0.915 ) apdal

Jshy 4ol 82.8  ,ali ugias] 825 wudi da)y ofix A Alidd Chide dawet Llasall auls abilis o
At P e it 3. adle 4l Lpgpad) Elpall N ALLYL E dex griay 501440.3 &l sl
54.3 ) gl Jshy ¢dnls 9.2 ) il hagiag <0.826 ) meiill dapy i) (o)) ol Jlea
Ayl Akl Loy enis Al ) Aesi)) (g £ L)) e clfia

21
2026 — Bl 23l — aalal) dladl



Evaluating and Enhancing Traffic Performance Efficiency of Urban Intersections Using SIDRA Miskeen& Al-Zaydani

oAl baugies].293 il da s cirly Gan gl alin bty ASall 8 Sals ghl Adl abls
Caail g yall Clgll adatiy Adgea 5La] dila) an B dexk gies ¢« ji303.5  jeullall Jshas (A1330.8
C daxtll (ggise ghig 222 L ellall Johag dnli24 ) 5l dangiag <0.833 ) audill da o
S Aubest) G e Lae cclabalinll Ll el et 3 daadanilly Bpigh DAY Aled mll) 038 55
dglaladill Al aes b olgan SIDRA maliyy cudl 8y dasill (ggine (sa gy 5l 40y e dlisg dag 5l
o hlal @y e dawgiadl ad)l Jals g el 3ylals dilaial

1 Cbua gl
Al i gil) i ey (AR la gl lilaally Jall il ) 13l

Ghlidl b Lasad canadl adgall Alals dubs 050 Loyl chlaY) dhe Ladal Johl e slaey) pe. ]
Sl saa ae CHLEY) Guli e SE Cag cdygyad) LAY ) esall siey dliie clabli o (ggns
(oAl A8l Clale pdgg
Leadlad il llg all ISal o ddlal) chlual ¢ W) o Jie A dawxigh Jshl) s Lglsl .2
“(G)90 AT (490 AR %
Al el 8 dyaal) bl ol aud 8 dalls 8IS SIDRA Intersection gy slae). 3
W Pla Jaal IS5 cilabalill o)l Adlyal 3 ) pe dlye ol Gubii.4
cJoal Al Glecal (lSully byl ae 8 adsiall sl o 2l Aalied) ) 3 s cladys el 5
deadl el gl el chlay el Gase @) e Blelye meall am Chlsd sl .6
ol el hise o 5l b ady Jibaill yules Gaca dujgsall Akl audi ged. 7
sy Bliall ey dia) V) Ailuay dpadl @l A :die (el Jen Aiadl Ead) sl 558
sl Lol ) duygye )
sl b))

dala J Y Jlad 138 oY) ([65-58] Aiaiall (8 s pally Sl dusia clglis Al luhall sa (e 2 e
i s o 55 Alibes Glad elal dAuhal sda asi @ ey Gesiall adl slaa¥) e e L)
o Jal) Al 5ol Gty dpgyall sl agh 3 B agen Le dpasall gladl e 13 Jedid il
PGl slaall (B st daliie lab slab dua gl (Sa ¢ oalily (grandl g

D a8ly e dald geat (psSil Bplaall halidlly (alil) @l dise i dddla) clabln o clalo ela). 1
A8y i Sy Qs e Jgeanll Synchro 5 VISSIM (ie (gl isdl ae SIDRA maliyy e, 2
Sl sy @l clSole il AIMSUN 5 VISSIM (i dadtie duyg e 5Ska galyy aliial. 3
S A pe e Al dygydl Sledlly cpeat < Aulady) A Jas ALlE (g dula ela) 4
LBl 3985l gl Julisy ley Lo Aald (il o3¢l lly (gobeadY)
Aggess Aliial) DRI Gy 3 el Ay S50 iy 520 £L25). 5
sl G Bama il 8 ekl ol e 3oy pulad) il dias.6
671 @l eI a3 (ITS) 485 i) dakil (S 3 a7

22
2026 — Bl 23l — aalal) dladl



Evaluating and Enhancing Traffic Performance Efficiency of Urban Intersections Using SIDRA Miskeen& Al-Zaydani

2l

[1]1K. R. Al-Sheikh, "Causes and Effects of Traffic Congestion in Iraqi Cities," Tikrit University Journal
for Engineering Sciences, vol. 27, no. 4, pp. 87-95, 2020.

[2] World Health Organization (WHO), Global Status Report on Road Safety 2018, Geneva, Switzerland,
2019.

[3] M. M. Joni and R. H. Hikmatt, "Traffic Management and Public Health in Congested Intersections,"
Baghdad Journal of Transportation Research, vol. 5, no. 2, pp. 75-82, 2020.

[4]1 H. A. Al-Mousawi, Noise Pollution and Emissions in Urban Traffic Systems, University of Kufa, Iraq,
2021.

[5] A. A. Aziz and B. H. Kareem, "Environmental and Economic Impacts of Traffic Delay at Urban
Intersections," Diyala Journal of Engineering Sciences, vol. 14, no. 1, pp. 34-42, 2021.

[6] T.J. Rashid, Safety Evaluation of Unsignalized Intersections in Urban Areas, MSc Thesis, University
of Babylon, Iraq, 2016.

[7]1Y.S. Kareem and A. K. Hussein, "Capacity Analysis of Intersections in Al-Najaf City," Al-Qadisiyah
Journal for Engineering Sciences, vol. 13, no. 3, pp. 41-49, 2020.

[8] A. F. Al-Bayati, "Urban Intersection Performance Under Mixed Traffic Conditions," Journal of
Engineering and Sustainable Development, vol. 22, no. 2, pp. 23-30, 2018.

[9]1H. M. Hasan and N. T. Hussein, "Factors Affecting Intersection Delay in Baghdad City," Iraqi Journal
of Civil Engineering, vol. 11, no. 1, pp. 58-66, 2020.

[10] R. Akgelik, Traffic Signals: Capacity and Timing Analysis, Akcelik and Associates Pty Ltd,
Melbourne, Australia, 2011.

[11] Federal Highway Administration (FHWA), Roundabouts: An Informational Guide — Second Edition,
U.S. Department of Transportation, Washington, D.C., USA, 2010.

[12] M. Mahmoud and S. Yassin, "Operational Performance of Signalized Intersections in Erbil City,"
Kurdistan Journal of Applied Research, vol. 1, no. 2, pp. 22-30, 2016.

[13] A. M. Farhan and Z. H. Omar, "Driver Comfort and Delay at Urban Intersections in Mosul City,"
Journal of Civil Engineering Research, vol. 9, no. 1, pp. 12-20, 2019.

[14] A. A. Al-Marafi, N. A. Rahman, and R. Abdullah, "Parking Issues and Their Impact on Intersection
Delays: A Case Study in Karbala," International Journal of Traffic and Transportation Engineering,
vol. 8, no. 1, pp. 11-18, 2019.

[15] Transportation Research Board (TRB), Highway Capacity Manual (HCM 6th Edition), Washington,
D.C., USA, 2016.

[16] A. R. Hameed, Measuring Level of Service at Unsignalized Intersections in Basrah, MSc Thesis,
University of Basrah, Iraq, 2019.

[17] L. M. Sharif and T. A. Ibrahim, "Effect of Intersection Control Types on LOS and Delay," Erbil
Journal of Engineering Research, vol. 6, no. 1, pp. 49-57, 2021.

[18] F. M. Ali and H. N. Saleh, "Subjective Indicators in Evaluating Urban Intersection Performance,"
Tikrit Journal of Engineering Sciences, vol. 25, no. 3, pp. 64-72, 2018.

[19]S. M. Younis, Delay and LOS Analysis at Urban Mid-Level Congested Intersections in Kirkuk City,
MSc Thesis, University of Kirkuk, Iraq, 2017.

[20] D. M. Rahim and H. S. Alwan, "Driver Behavior and Risk Factors at Congested Intersections in
Mosul," Journal of Traffic Safety Studies, vol. 2, no. 1, pp. 23-31, 2020.

[21] K. A. Taher, Impact of Delay-Induced Driver Aggression on Intersection Safety, MSc Thesis,
University of Baghdad, Iraq, 2021.

23
2026 — Bl 23l — aalal) dladl



Evaluating and Enhancing Traffic Performance Efficiency of Urban Intersections Using SIDRA Miskeen& Al-Zaydani

[22] M. J. Al-Khafaji, "Impact of Poor Road Planning on Urban Travel Time in Karbala City," Karbala
University Scientific Journal, vol. 16, no. 2, pp. 92—-101, 2018.

[23]A. M. Noor and Y. M. Ibrahim, "Application of Microsimulation Models for Urban Traffic Solutions,"
Journal of Urban Transport Planning, vol. 9, no. 4, pp. 17-26, 2021.

[24] A. A. Tbrahim, Methods for Estimating Delay at Signalized and Unsignalized Intersections, MSc
Thesis, University of Baghdad, Iraq, 2019.

[25] K. H. Yaseen, "LOS Estimation Techniques for Mixed Traffic Intersections in Iraq," Journal of Civil
Engineering Trends, vol. 3, no. 1, pp. 33-41, 2020.

[26] Australian Road Research Board (ARRB), SIDRA INTERSECTION User Guide, Melboume,
Australia, 2015.

[27]F. Shukrietal., Effective solutionsto the problem of traffic congestionand reducing delay time, Cairo:
Engineering Publishing House, 2009.

[28]1. Greenwood and C. Bennett, The Effects of Traffic Congestion on Fuel Consumption, Auckland, New
Zealand: Transit New Zealand, 1996.

[29] H. Mahmassani, N. M. Rouphail, and C. Y. Hsu, "Dynamic vehicle delay at intersections: Limitations
of static network equilibrium models," Transportation Research Record, TRB, Washington, D.C.,
1985.

[30] H. Al-Madani, Traffic Management at Roundabouts and its Impact on Queue Lengths, Bahrain:
University of Bahrain, College of Engineering, 2003.

[31] V. P. Sisiopiku, "Evaluation of roundabout performance under various traffic conditions using
SIDRA," Transportation Research Record: Journal of the Transportation Research Board, vol. 1751,
no. 1, pp. 91-98, 2001.

[32]R. H. Al-Rubaee and I. T. Hameed, "Operational performance evaluation of Al-Husseiniya three-leg
intersection in Karbala City using SIDRA," International Journal of Civil Engineering and
Technology, vol. 14, no. 3, pp. 45-56, 2023.

[33] H. Hasan and H. Hussei, "Analysis of delay causes in urban intersections in Baghdad using SIDRA,"
Journal of Traffic and Transportation Engineering, vol. 7, no. 2, pp. 101-110, 2020.

[34] A. Al-Omariand M. Ta’amneh, "Trafficperformance analysis of major intersectionsin Irbid city using
SIDRA," 2018.

[35]F. Joniand R. Hikmatt, "Operational assessment of an uncontrolled four-leg intersectionin a congested
Malaysian city," 2019.

[36] Gaza City Traffic Study Team, "Traffic evaluation and improvement of major intersections in Gaza
City using SIDRA," Palestinian Journal of Transportation Studies, 2012.

[37] F. Shukri et al., "Comparison of Roundabouts and Intersections on Travel Time and Level of Service,"
2010.

[38] A. A. Yasin etal., "Evaluationand Improvement of Elba House Road Intersection in Amman — Jordan,"
2023.

[39] H. I. Shubber and K. H. Hassan, Improving Traffic Performance at Selected Intersections in Najaf
City, Master's Thesis, Department of Civil Engineering, College of Engineering, University of Kufa,
2024.

[40] H. M. Fattalawi, Traffic Performance Evaluation of a Selected Area of the Transportation Network in
Karbala City, Master's Thesis, Department of Civil Engineering, College of Engineering, University
of Karbala, 2019.

24
2026 — Bl 23l — aalal) dladl



Evaluating and Enhancing Traffic Performance Efficiency of Urban Intersections Using SIDRA Miskeen& Al-Zaydani

[41] E. H. Al-Masri, "Evaluation and Improvement of Traffic Performance of Most Major Intersections in
Gaza City Using the Sidra Program," Journal of the Islamic University for Natural Studies, Vol. 23,
No. 2, pp. 1-13, 2015.

[42] A. M. Elfituri, "Evaluation of traffic signal installation at a main intersection in Bani Walid city using
Synchro 8," Libyan Journal of Engineering Sciences, vol. 5, no. 1, pp. 55-64, 2016.

[43] Hassan, I., Al-Rabib, A., & Aref, E. (2025). Evaluation of The Performance of a Roundabout
intersection in Surman City by Using Synchro 08 Program. Wadi Alshatti University Journal of Pure
and Applied Sciences, pp. 112—118. https://www.researchgate.net/publication/383228152

[44] Fadil, S., & Abuhamoud, N. (2025). Intelligent Traffic Signal Control Network for Optimizing Traffic
Flow. Wadi Alshatti University Journal of Pure and Applied Sciences, pp. 62-66.
https://www.researchgate.net/ publication/383228187

[45] Fadel,M., & Abuhamoud,N. (2025). Machine Learning-Based Traffic Flow Prediction for Enhanced
Traffic Management. Wadi Alshatti University Journal of Pure and Applied Sciences, pp. 54—61.
https://www.researchgate.net/publication/383228201

[46] Dabi,l., & Abuhamoud, N. (2025). Al-Powered Traffic Signal Control Systems for Enhanced Traffic
Flow and Reduced Waiting Time. Wadi Alshatti University Journal of Pure and Applied Sciences, pp.
35-39.
https://www.researchgate.net/publication/383228213

[47] Miskeen, M. B., Fakron, M., Alhodairi, A., Al-Sayed, M., & Entahmad, A. R. (2024). Study of Traffic
Movement on The Main Road Passing Through (Wadi Al-shatti University-Al-Salam Roundabout
Gate) Using Manual Counting and Moving Vehicle Counting Technique. Wadi Alshatti University
Journal of Pure and Applied Sciences, pp- 16-30.
https://www.researchgate.net/publication/383228238

[48] Al-Zaydani, M. A., & Miskeen, M. (2025). Evaluating and Improving the Performance of the Main
Traffic Intersection in Brack AlShatti City (Roundabout) Using SIDRA Intersection Software. Wadi
Alshatti ~ University =~ Journal of  Pure and  Applied Sciences, 3(2), 251-
262. https://doi.org/10.63318/waujpasv3i2 31

[49] SIDRA Solutions, SIDRA INTERSECTION v5: User Guide, Sydney, Australia, 2023. [Online].
Available: https:/www.sidrasolutions.com

[50] A. Al-Smadi, M. Al-Omari, and F. Al-Momani, "Operational performance evaluation of a congested
urban intersection in Irbid city," Jordan Journal of Civil Engineering, vol. 13, no. 2, pp. 287-302,
2019.

[51] A. A. Al-Sultani, H. A. Al-Mayah, and M. H. Hussein, "Evaluation and improvement of urban
intersection performance using SIDRA: A case study in Karbala city," International Journal of Civil
Engineering and Technology (IJCIET), vol. 13, no. 3, pp. 4557, 2022.

[52] S. Ghimire, B. Thapa, and K. K. Shrestha, "Traffic performance improvement of an urban intersection
in Kathmandu using geometric and operational measures," Journal of Traffic and Transportation
Engineering, vol. 6, no. 5, pp. 467-475, 2019.

[53] H. Jasim and M. Al-Azzawi, "Impact of traffic signal installation on intersection performance: A case
study in Basra city," Iraqi Journal of Civil Engineering, vol. 16, no. 1, pp. 25-38, 2020.

[54] A. M. Al-Masaeid, M. A. Al-Omari, and S. A. Al-Mashagbeh, "Operational performance of medium-
size roundabouts in urban areas: Case study of Irbid, Jordan," Journal of Transportation Engineering,
vol. 144, no. 5, pp. 1-10, 2018.

25
2026 — Bl 23l — aalal) dladl


https://www.researchgate.net/publication/383228152
https://www.researchgate.net/publication/383228187
https://www.researchgate.net/publication/383228201
https://www.researchgate.net/publication/383228213
https://www.researchgate.net/publication/383228238
https://doi.org/10.63318/waujpasv3i2_31
https://www.sidrasolutions.com/

Evaluating and Enhancing Traffic Performance Efficiency of Urban Intersections Using SIDRA Miskeen& Al-Zaydani

[55]J. Joseph, R. Kurian, and S. Nair, "Impact assessment of roundabout conversion on urban intersection
performance in Kerala, India," International Journal of Civil Engineering and Technology, vol. 11, no.
4, pp. 233-242, 2020.

[56] A. S. Alharbi, M. A. Algahtani, and H. S. Alshahrani, "Safety and operational effects of roundabout
implementation in Taif city, Saudi Arabia," Arabian Journal for Science and Engineering, vol. 43, no.
9, pp. 4815-4825,2018.

[57] Al-Suleiman and Al-Bitar, "Effect of Traffic Signal Installation on a Congested Intersection in Irbid,
Jordan," 2016.

[58] Borhan, M. N., Ibrahim, A. N. H., & Miskeen, M. A. A. (2019). Extending the theory of planned
behaviour to predict the intention to take the new high-speed rail for intercity travel in Libya:
Assessment of the influence of novelty seeking, trust and external influence. Transportation Research
Part A: Policy and Practice, 130, 373-384.

[59] Borhan, M. N., Ibrahim, A. N. H., Miskeen, M. A. A., Rahmat, R. A. O., & Alhodairi, A. M. (2017).
Predicting car drivers’ intention to use low cost airlines for intercity travel in Libya. Journal of Air
Transport Management, 65, 88-98.

[60] Miskeen, M. B., Fakroun, M., Dow, H., Ishteewi, A., Elbasir, O., & Abuham, A. (2019). Using
Importance-Satisfaction Analysis (ISA) To Identify the Most Critical Criteria to Improve Service
Quality of Public Bus Transport in Libya. Journal of Pure & Applieed Sciences, 4.

[61] Miskeen, M. A. A. B., Alhodairi, A. M., & Rahmat, R. A. A. B. O. (2013). Modeling a multinomial
logit model of intercity travel mode choice behavior for all trips in Libya. International Journal of
Civil and Environmental Engineering, 7(9), 636-645.

[62] Miskeen, M. A. A. B., & Rahmat,R. A. A. B. O. (2011, August). Development of disaggregate mode
choice models of intercity travel in Libya. In 2011 6th IEEE Joint International Information
Technology and Artificial Intelligence Conference (Vol. 2, pp. 197-201). IEEE.

[63] Salem, H., Miskeen, M., & Salem, Y. (2025). Enhanced Performance of Asphalt Mixtures by Adding
Recycled Rubber from Damaged Car Tires. Wadi Alshatti University Journal of Pure and Applied
Sciences, 1-11.

[64] Alfakhri, A., Miskeen, M. B., Litewsh, F., & Tawer, A. (2022). Study the Affecting Delay Factors on
Road Construction Projects in Libya. The International Journal of Engineering & Information
Technology (IJEIT), 10(1), 74-86.

[65] Miskeen, M. A. A., Alhodairi, A. M., Borhan, M. N., & Rahmat, R. A. A. O. (2015). Assessing the
Service Quality of Air Transport for Domestic Flights in Libya. Jurnal Teknologi (Sciences &
Engineering), 74(1).

[66] Alhoudairi, T., & Alhodairi, A. (2025). Analyzing the Performance of Signalized Intersections Using
the Method of the Highway Capacity Manual. Wadi Alshatti University Journal of Pure and Applied
Sciences, 67-74. https://doi.org/10.63318/

[67] Omar, M., & Abuhamoud, N. (2025). Leveraging 5G Networks to Enhance Communication Between
Vehicles and Traffic Infrastructure for Optimized Traffic Management. Wadi Alshatti University
Journal of Pure and Applied Sciences, 47-53. https://doi.org/10.63318/

26
2026 — Bl 23l — aalal) dladl


https://doi.org/10.63318/
https://doi.org/10.63318/

