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YBoaHa peu

Pa3BujeHOCT 1 cTarbe NyTHE MHPACTPYKType cnafajy y Kiby4yHe haktope Koju yTuyy
Ha cTeneH eKOHOMCKOr pa3sBoja M KOMMETUTMBHOCT NMpuBpeade cBake 3emrbe. [pBa
[Ba cprcka KoHrpeca o nytesuma, oapxaHa 2014. n 2016. roguHe, notBpguna cy
notpeby 3a oApxaBareM CKyrna OBe BpPCTe Ha kome bu cTpydwaum ns Cpbuje un
pervoHa koju ce 6aBe nnaHvMparem, NPojeKTOBaHk-eM, U3rpaaH0M, O4PKaBaHEM U
ekcnnoaraumjom nyTeea MOy Aa pa3MeHe CBOja UCKYCTBa U CcasHakba.

Y MOMeHTy ogpxkaBawa Tpeher cprnckor KoHrpeca O nyTeBuMMma npeg MyTHY
WHPACTPYKTYpy, Ha rnobanHOM HUBOY, MOCTaBIbajy Ce MOTNYHO HOBW 3aXTEBMU.
Y ycnoBuma KOHCTAHTHOI Harfacka Ha JarbemM pefdyKoBakwy HeratMBHUX yTuuaja
nyTHor caobpahaja Ha OKOMWHY, MacOBHO Ce YBOAE BO3uSa Ha eneKkTPUYHW MOToH,
a Takohe gonasu 0O BEenMKOr HamnpeTka y ayToMaTuM30BaHOj HaBurauuju He camo
nojeavHayHmnx Bo3una, Beh n yntaBux rpyna TepeTHUX BO3nna.

3a 10 Bpeme y CpOuju komnneTnpa ce OKOCHMUA ayTonyTHe mpexe. CTuuy ce
WCKyCTBa Y MPMMEHN HOBMX TEXHOMOIMja M y4u Ha Heu3bexHUM rpelukama Koje
rpagkwy npate. JegHom u3BedeHu, 0b6jeKTM OBaKBOT MHXEHEPCKOr U APYLUTBEHOT
3Hayaja Hamehy 1 obaBe3y gomahMHCKOr ogHOca Npema huma, y CMUCIY cucTeMa
oApkaBaksa M ekcnnoatauyuje.

Linrs Tpeher cpnckor KoHrpeca o nyTeBuMa je Aa nokaxe LOCTUrHyha nHxen-epcke
3ajegHuue Cpbuje n pervoHa y nnaHupaty, NpojekToBaty, rpahery, ogpxkaBary 1
eKkcnnaraumjy nyTHe Mpexe U CPOAHUX TPaHCMOPTHUX cucTema, U npunpeMu je 3a
METOAE 1 TEXHOSOrMje Koje ce jaBrbajy, Uiy TeK MoMarbajy Ha rrnobdanHoM HUBOY.



Foreword / YeodHa pey

Foreword

Road infrastructure is a key factor in the economic development and competitiveness
in general of a particular country. The previous two Serbian Road Congresses, held
in 2014 and 2016, proved the need for establishing a gathering point for Serbian
and regional professionals in road planning, design, construction, maintenance, and
operation, enabling them to share their knowledge and experiences.

At the time the Third Serbian Road Congress is held, on the global level, road
infrastructure is met with new requirements. In the context of the decades-long trend
in mitigating negative environmental impacts, electro-powered vehicles is introduced
en mass, and advances in autonomous driving of individual vehicles and platoons of
heavy vehicles are taking place worldwide.

At the same time, the core motorway network in Serbia is coming close to its
completion. Valuable experience is gained both from implementing new technologies
and from unavoidable errors and oversights. Once completed, facilities of such
an engineering magnitude and social importance are very demanding in terms of
maintenance and operation.

The objective of the Third Serbian Road Congress is to present the achievements
of the Serbian and regional engineering communities in the field of planning, design,
construction, maintenance, and operation of road infrastructure and transportation
systems in general and to prepare the ground for the deployment of new methods
and technologies emerging on the global level.

Konpencennuumn Hay4Hor og6opa / Scientific Committee Co-Chairs

oy 4l —

Mpod.ap Brnapax Ty6uh, gunn.uHx.caoo.
Prof. Vladan Tubic, PhD, B.Sc.TTE

\QLQJL\\; CM“W

B.npod.ap Nopan MnageHosuh, gunn.uHx.rpan.
Assoc.Prof. Goran Mladenovi¢, PhD, B.Sc.CE.
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Tema / Topic 1

[MnaHunpame n
npojeKkroBame —
[TpuMepun n UcKycTBa

Planning and Design -
Case Studies

8%
W







Planning and Design - Case Studies / [naHuparse u npojekmosare — [lpumepu u ucKkycmesa

B AKTUELNI RAZVOJ AERODROMA ,, SEREMETJEVO*

V. prof. dr Dejan Gavran, dipl.grad.inz., Gradevinski fakultet Univerziteta u Beogradu,
Goran Nikoli¢, dipl.inz.arh, RMJM Serbia, Beograd, Jelena Krstovi¢ Nikoli¢, dipl.
inz.arh., RMJM Serbia, Beograd, Srbija, Goran Vracar, Nezavisni konsultant za
aerodrome, Beograd, Srbija

Rezime: Radom su pokazane tekuce aktivnosti na kapitalnom proSirenju aerodroma
,Seremetjevo“. Pogetkom maja 2018. pusten je u saobrac¢aj Terminal B Severnog
terminalnog kompleksa. Kada bude zavrSen, sa terminalima C1 (septembar 2019.)
i C2 (2021. godine), Severni terminalni kompleks uveéace kapacitet aerodroma za
40-50 miliona putnika godiSnje. Vec¢ izgradeni tunel koji spaja Severni sa Juznim
terminalnim kompleksom (terminali D, E i F) omoguci¢e vreme transfera od 50min.
Putni¢ka platforma, zajedno sa pripadaju¢im rulnim stazama moci ¢e da prihvati i
najvece avione (Airbus A380). U landside-u se planiraju tri nove nadzemne parking
garaze ukupnog kapaciteta od 6.400 vozila. Bi¢e reorganizovana kompletna putna
mreza u pristupu, a planira se i nova Zeleznicka veza.

Kljuéne reci: aerodromi, putevi, platforma, planiranje, projektovanje
CURRENT EXPANSION OF ,,SHEREMETYEVO“ AIRPORT

Abstract: The paper presents current expansion taking place at the busiest Moscow
Airport of ,Sheremetyevo®. At the northern side of the airport, new Terminal B has
already been open to traffic (early May 2018.). It will be quickly followed by two
new terminals, C1 (September 2019.) and C2 (2021.). When completed, all three
terminals B, C1 and C2, forming the Northern Terminal Complex, will contribute with
40-50 million passengers per year to the overall capacity of the airport. Underground
link connecting the Northern and Southern Terminal Complex (terminals D, E and F),
put into operation in May 2018, ensures the transfer time of 50min. Passenger apron,
with accompanying taxiways and taxilanes could accommodate the largest of aircraft,
Airbus A380. In the landside, three new multistory car parks are to be constructed,
with the total capacity of 6.400 parking spaces. Entire road network in the landside is
going to be rearranged and new railway link is planned.

Keywords: airports, roads, apron, planning, design
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INZENJERSKOGEOLOSKI USLOVI IZGRADNJE PRVE DEONICE AUTOPUTA
NIS - MERDARE

Dragoslav Raki¢, Univerzitet u Beogradu — Rudarsko-geoloski fakultet, Srbija,
Zoran Berisavljevi¢, Koridori Srbije, Beograd, Srbija, Irena Basari¢, Univerzitet u
Beogradu — Rudarsko-geoloski fakultet, Srbija, Mirko Lazi¢, Institut za vodoprivredu
,Jaroslav Cerni, Beograd, Srbija, Milo§ Stevanovié, TPA za obezbedenje kvaliteta
i inovacije, Beograd, Srbija

Rezime: Autoput E-80 Ni§ — Merdare duzine 77 km, podeljen je na dve deonice,
prvu od NiSa do Plo¢nika duzine 39.4 km i drugu od Plo¢nika do Merdara. Predmet
ovog rada je prva deonica autoputa, koja prolazi kroz brdske i ravni¢arske terene, i
u odnosu na njenu ukupnu duzinu, skoro 20% pokrivaju odgovarajuci objekti (tuneli,
mostovi, nadvoznjaci). Na ostalom delu, planirana je izgradnja brojnih useka i
zaseka, a skoro 45% trase prolazi kroz aluvijalni reljef Toplice gde e se graditi nasipi
promenljive visine. U radu ¢e se prikazati opSte inZzenjerskogeolo$ke karakteristike
izdvojenih karakteristi¢nih rejona duz trase a izvrSice se i opsta rejonizacija terena u
odnosu na geotehnicke uslove gradenja.

Kljuéne reci: Autoput, Geotehnicka istrazivanja, Inzenjerskogeolo$ki preseci,
Rejonizacija terena

ENGINEERING-GEOLOGICAL CONDITIONS FOR THE CONSTRUCTION OF
THE FIRST SECTION OF NIS-PLOCNIK HIGHWAY

Abstract: E-80 Ni§ — Merdare highway, 77 km long, is divided into two sections,
the first from Ni$ to Plo¢nik, 39.4 km long, and the second from Plo¢nik to Merdare.
The subject of this paper is the first section of the highway which passes through
hilly and flat terrain, and in relation to its total length, almost 20% is covered by
appropriate structures (tunnels, bridges, overpasses). On the other part, construction
of numerous cuts is planned, and almost 45% of the route passes through alluvial
relief of the Toplica River where embankments of variable height will be built. The
general engineering-geological characteristics of extracted characteristic regions
along the route will be presented in the paper. Also, the general rejonization of the
terrain in relation to geotechnical conditions of the construction will be performed.

Keywords: Highway, Geotechnical investigations, Engineering-geological cross
sections, Rejonization of the terrain
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B GRADEVINSKI PROJEKAT TRASE AUTOPUTA E-763: BEOGRAD - POZEGA
NA DELU SURCIN - OBRENOVAC, TRASOM PO LEVOJ OBALI SAVE

Isidora Panci¢, master. inz. grad., Dragoslav Dragicevi¢, dipl. inz. grad., Bosko
Sarovi¢, dipl. inz. grad., mr Novica Stevanovi¢, dipl. inz. grad., svi: Saobracajni
institut CIP , Beograd, Srbija

Rezime: Predmet ovog rada je autoput E-763 Beograd - Pozega, sektor: Beograd -
Ljig, deonica: Sur¢in - Obrenovac, koji je duzine 17,5 km. Projektovana trasa autoputa
E-763 na deonici: Sur&in - Obrenovac se na svom pocetku petljom “Sur&in” povezuje
sa trasom autoputa E-75/E-70. Nakon prelaska reke Save i Kolubare, na kraju
trase, projektovana je petlja “Obrenovac” u cilju povezivanja trase autoputa Surcin -
Obrenovac i drzavnog puta br.26 Ib reda (tzv. Obrenovacki put). Cilj rada je da prikaze
osnovne podatke o elementima projektne geometrije, saobracajnim analizama i
prognozama, konceptu odvodnjavanja sa osvrtom na pratecu tehni¢ku infrastrukturu.
U radu su date i osnovne informacije o geoloskoj gradi terena, inZenjerskogeoloskim,
hidroloskim, hidrografskim i klimatskim parametrima razmatranog podrucja kroz koje
¢e proci buducéi autoput.

Kljuéne reci: Autoput E-763, deonica Surcin-Obrenovac, leva obala Save

CIVIL ENGINEERING DESIGN FOR THE ALIGNMENT OF THE E-763 BELGRADE
— POZEGA HIGHWAY, SURCIN — OBRENOVAC SECTION ALONG THE LEFT
BANK OF THE SAVA RIVER

Abstract: This paper deals with the E-763 Belgrade — Pozega Highway, Sector:
Belgrade - Ljig, Section: Surcin — Obrenovac in the lenght of 17.5 km. The designed
alignment of the E-763 Highway, Sur€in — Obrenovac section starts at “Surcin”
interchange, which connects it to the E-75/E-70 Highway. The highway alignment
passes over the Sava and Kolubar Rivers and ends at newly designed “Obrenovac”
interchange that connects the Surc¢in — Obrenovac highway section and class |b
state road No. 26 (so-called Obrenovacki road). The objective of this paper is the
presentation of main data on the design geometry elements, traffic analyses and
forecasts and drainage concept with reference to related technical infrastructure.
The paper gives the basic information about geological structure of the ground, and
engineering geological, hydrological, hydrographic and climatic parameters for the
studied area through which the future highway will pass.

Keywords: the E-763 Highway, Surcin - Obrenovac section, left bank of the Sava
River
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OPTIMALNO PLANIRANJE | PROJEKTIRANJE CESTA NA PRIMJERU
OBILAZNICE

Boris Cutura, Gradevinski fakultet Sveugili§ta u Mostaru, Bosna i Hercegovina, lvan
I:ovrié, Gradevinski fakultet SveuciliSta u Mostaru, Bosna i Hercegovina, Ammar
Sari¢, Gradevinski fakultet Univerziteta u Sarajevu, Bosna i Hercegovina

Rezime: Klju¢na faza za optimalno planiranje i projektiranje infrastrukturnih projekata
je od pocetne ideje do fizibiliti studije. Fizibilnost je glavni parametar za odlucivanje
pri odabiru projekta, ali to Cesto i nije slu¢aj u naSem okruzenju. U praksi su projektni
zadaci vrlo Cesto ograniavaju¢i faktor pri analizama, unato€ jasno razradenoj
metodologiji u pravilnicima (smjernicama). Najvazniji preduvjeti za optimalno
projektno rjeSenje su kvalitetne prometne, prostorne i ekoloSke analize. Najveci
problem se javlja u fazi izrade generalnog projekta i u ovom radu su prikazani oni koji
se najCesce susrecu prilikom izrade projektne dokumentacije.

Kljuéne reci: fizibilnost, projektne varijante, idejni projekt, fizibiliti studija
OPTIMAL ROAD PLANNING AND DESIGNING ON EXAMPLE OF THE BYPASS

Abstract: For optimal planning and design of infrastructure projects the most
important part of whole designing process is from the initial idea to the feasibility study.
Feasibility is the main parameter for decision of the most convenient project solution,
but that is not often practice in the region. In practice, terms of references are often
limiting factor for the project analysis, despite the clearly elaborated methodology
in rulebooks (guidelines). The most important preconditions for an optimal project
solution are quality traffic, spatial and ecological analysis. The biggest problem
occurs during the general project realization and this paper presents the problems
encountered during the preparation of the project documentation.

Keywords: feasibility, project variants, preliminary design, feasibility study
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ISKUSTVA U PRIMENI TRANSPORTNIH MODELAU PLANIRANJU SAOBRACAJA

Vladimir Pori¢, Saobracajni fakultet, Univerzitet u Beogradu, Srbija, lvan lvanovi¢,
Saobracajni fakultet, Univerzitet u Beogradu, Srbija, Dragana Petrovi¢, Saobracajni
fakultet, Univerzitet u Beogradu, Srbija, Jadranka Jovié, Saobracajni fakultet,
Univerzitet u Beogradu, Srbija

Rezime: Transportni modeli se u razvijenim zemljama Cesto koriste za prognoze
saobracaja radi definisanja ulaznih podataka za procese projektovanja ili odredivanja
efekata razli¢itih saobracajnih reSenja. Pored definisanja transportnih modela i
predstavljene tipologije, u radu je prikazana opSta Sema funkcionisanja transportnih
modela u odnosu na podatke koji su potrebni da bi model bio funkcionalan: (1)
saobracajna osnova (sa tehnic¢kim i eksploatacionim karakteristikama), (2) namena
povrsina odnosno zemljista i podela na prostorne jedinice (opisana socio-ekonomskim
karakteristikama), (3) transportni zahtevi i (4) metod raspodele saobraéaja po mrezi.
Dosadasnja iskustva autora u koriscenju transportnih modela su pre svega iz oblasti
strateSkog planiranja saobracéaja. Oblast planiranja saobrac¢aja se u prethodnom
periodu znaCajno menjala, od pre svega ekonomskog pristupa u odabiru reSenja
do uklju€ivanja ekoloskih, socijalnih i eksternih efekata. S obzirom na to, u radu su
predstavljeni primeri iskustava koriS¢enja transportnih modela u vezi sa: vremenskim
prilikama, procenom uticaja na zivotnu sredinu, proraunom eksternih efekata,
napajanjem drugih modela i dr.

Kljuéne reci: transportni model i tipologija, modeliranje efekata vremenskih prilika,
modeliranje uticaja na zivotnu sredinu, modeliranje eksternih efekata

THE EXPERIENCES IN USING TRANSPORT MODELS IN TRANSPORT
PLANNING

Abstract: Transportation models are often used in developed countries for traffic
forecast in order to provide necessary data for the analysis of development scenario
and to provide inputs for traffic design. This paper will deal with transport models
definition and present the basic data to provide model functionality: (1) transport
network (including technical and operational characteristics), (2) land use and spatial
data (including socio-economic data), (3) transport demand and (4) traffic assignment
models.

Previous experiences of the authors are primarily related to strategic transportation
planning. The concept of transport planning has been changing over the time,
from mainly economic approach in choosing solutions to approach which includes
environmental, social and external effect analyses. In line with previous, the paper
presented examples of transportation model application in relation to weather
condition impact, environmental impact assessment, external effect calculation,
feeding other models, etc.

Keywords: transportation model and typology, weather condition impact modelling,
environmental impact modelling, extern effects modelling
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TERMICKO DIMENZIONIRANJE KOLOVOZNIH KONSTRUKCIJA METODOM
EKVIVALENTA TLA

Prof. dr sc. Branko Mazi¢, dipl. ing. grad., Gradevinski fakultet u Sarajevu, Bosna
i Hercegovina, Doc. dr sc. Mirza Pozder, dipl. ing. grad., Gradevinski fakultet u
Sarajevu, Bosna i Hercegovina, Doc. dr sc. Suada Dzebo, dipl. ing. grad., Gradevinski
fakultet u Sarajevu, Bosna i Hercegovina, Aleksandra Mandi¢, dipl, ing. grad.,
»Zavod za izgradnju grada“, Novi Sad, Srbija

Rezime: Analizirajuci termiCke karakteristike materijala slojeva kolovozne konstrukcije
i tla, sraCunata je dubina prodiranja mraza u zavisnosti od vrste materijala, njihove
zapraminske tezine, vlaznosti i meteoroloskih uslova. Na osnovu dubine prodiranja
mraza kroz ove materijale u odnosu na dubinu prodiranja mraza u tlo, dobijeni su
ekvivlalenti za te materijale.

Kolovoznu konstrukciju koju smo sraCunali na osnovu saobrac¢ajnog opterecéenja,
kada debljine slojeva pomnozimo sa odgovarajuc¢im ekvivalentom svakog sloja, tada
njihova suma daje dubinu prodiranja mraza kroz kolovoznu konstrukciju, u zavisnosti
od njenih termickih karakteristika.

Uporedenjem dubine prodiranja mraza u tlo, na razmatranom lokalitetu i dubine
prodiranja mraza kroz kolovoznu konstrukciju u zavisnosti od ekvivalenta tla, moguce
je provijeriti da li je kolovozna konstrukcija zasticena od Stetnog dejstva mraza.

Kljuéne reci: Termicki parametri, kolovozna konstrukcija, indeks mraza zraka, dubina
prodiranja mraza kroz kolovoznu konstrukciju.

THERMAL DESIGN OF THE PAVEMENTS STRUCTURE BY METHOD OF THE
SOIL EQUIVALENTS

Abstract: Analysing the thermal properties of the material layers of the pavement
structure and the ground, the calculated depth of penetration of frost depending on
the type of materials, their volume weight, moisture and weather conditions. Based
on the depth of frost penetration through these materials with respect to the depth of
frost penetration into the soil, were obtained equivalents for these materials.
Pavement which we calculated based on the traffic loading, when the layer thickness
were multiplied by the corresponding equivalents of each layer, then their sum gives
a depth of penetration of the frost through the pavement structure, depending on its
thermal characteristics.

The comparison of the penetration depth of the frost in the ground, on the observed
location and the depth of penetration of the frost through the pavement structure
depending on the equivalents of the soil, it is possible to check whether the pavement
is protected from the harmful effects of frost.

Keywords: Thermal parameters, pavement structure, the index of the air freezing,
frost penetration depth through the pavement.
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B YPBAHU3ALWJA, CAOBPATRAJ U 3OHE CAHUTAPHE 3ALUTUTE

Mpod.op BecHa 3naTtaHoBuh-Tomawesuh, ava, Yopyxerwe nHxewepa beorpaga,
Beorpaa, Cpbuja

Pe3sunme: Penybnuka Cpbuja ce cyovaBa ca BENUKMM n3asoBuma y yHanpehuBamy
cMcTeMa 3alITUTE XUBOTHE CPEAMHE, Y OKBUPY TEMETbHUX APYLUTBEHO-EKOHOMCKOX
pechopMn Ka TPXULIHOj ekoHoMuju u rpafhaHckom pgpywTBy. OBaj npouec
nogpasymeBa yHanpehewe gocafallre MONUTUKE 3alluTUTE XXMBOTHE CpeavHe U
CEKTOPCKUX MOMNUTMKA Ka ynpaBribaky 3alUTUTOM JXMBOTHE CPedVHEe W MPUPOLHUM
pecypcvma Ha npUHUMNMMa OA4PXWBOr passoja. [MnaHckM OCHOB 3a peanusaunjy
nnaHMpaHnx HameHa y beorpaay je NeHepanHu nnaH beorpaga o 2021.rogmHe Koju
je ypaheH 2003.roguMHe ca M3aMeHama M gonyHama Kao ,AUHAMUYKX MnaH* Koju je
KacHuje naraHo 1wwao y npasLy nparmMatu3oBaHe Tese ,MHBECTUTOPCKor ypbaHuama*“.
Pesyntat peanusauuje 'YT1-a je BUATBMB Y €KOMOLLKOj MOAUTULM rae CY NPUOPUTETU
ypeherwa KomyHanHa MHpacTpyKTypa, KaHanmsauuvja, caobpahajHa mpexa n gp
Mpobnem Koju je NpukasaH y pagy je marpagha HoBor nyTHor npaBua Kopupgopa
11 og O6peHoBLa oo Beorpaga npeko CypumHCKor nosba, y nocrojehoj rpaHuum (y
TOM MOMEHTY) y>Ke CaHMTapHe 30He 3allTUTe Bo4omn3BopuLTa. PeBr3noHa komumcuja
MwuHncTapcTBa je Ha cegHuum og 05. jyna 2013. roanHe, pa3maTpana obe BapujaHTe
Kopugopa 11, neBom 1 gecHom obanom Case M ycBojuna ga BapujaHTa no Nesoj
obanu CaBe nma OOMWHAHTHY NPeOHOCT Haz BapujaHToM no gecHoj obanu Caee, a
Ha ocHoBy CTyauje BULLEKPUTEPUjYMCKOT BpeAHOBaHa Kojy je ypaano YHUBEP3UTET y
Hoeom Capy, ®akynrteT TexHnyknx Hayka ([enapTmaHa 3a caobpahaj un [lenaptmana
3a rpaheBuHapcTBO W reogesnjy). [locne poHowewa pelwewa PeBusnoHe
komucunje Munuctapctea,gaHa 01.08.2014. roguHe je goHeto Pewwerne MuHucTpa
3gpaerba (6p.530-01-48/2014-10), kojuM Cy rpaHuMUE 30Ha CaHUTapHE 3awTuTe
Bogom3ssopuwTa, CypunHCKor u MakunLKor norba ymarwere, a bpully ce u rpaHuue
30Ha CaHWTapHe 3awWTuTe BOAOM3BOpMLITA BogocHabaoeBawa PaTtHor octpea u
LipBeHke Ha [lyHaBy. Y enabopaty o 3o0Hama caHuUTapHe 3alTuTe BOAOM3BOpMLUTA
(cTpaHa 445) ctoju cnegehe: ,[IpOMEHOM 30Ha CaHWTapHE 3alITUTE Tj. HUXOBUM
CyXeHeM, nojegmHe 3oHe Ha Makuwkom n CypuMHCKOM MOJSby MnocTajy nmocebHo
aTpakTuBHe.Ha nojeguHum nokauujama moxe gohu 4o NpoMeHe HaMmeHe 3eMrbuLLTa
13 JOMMHAHTHO NOJSbOMPUBPEOHOr y rpafleBMHCKO MM eBEeHTyarHe npeHameHe 13
Lwymckor y rpafeBuHcko 3emrbuwite (Makuw). Cee 0yayhe akTMBHOCTM Mopajy 61UTK
y CKnagy ca nponncaHvuM 3akoHuma, ypbaHUCTUYKMM Mepama, y3 noToBake mepa
3alUTUTE XMBOTHE cpeaunHe.”

Krby4yHe peum: caobpahajHu kopuagopu, Bogonssopuwita beorpaga, 3oHe 3awtuTe,
BOOOTOLM, CITMBOBU

URBANIZATION, TRANSPORT AND ZONE SANITARY PROTECTION
Abstract:. TThe Republic of Serbia faces major challenges in improving the
environmental protection system, within the framework of fundamental socio-

economic reforms towards a market economy and civil society. This process implies
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the improvement of the current environmental protection policy and sectoral policies
to manage environmental protection and natural resources on the principles of
sustainable development. The plan for the realization of the planned purposes in
Belgrade is the General Plan of Belgrade until 2021, which was done in 2003 with
amendments and amendments as a “dynamic plan”, which later slowly went towards
the pragmatic thesis of “investor urbanism”.The result of the realization of the GUP
is visible in the environmental policy where the priorities of regulation are communal
infrastructure, sewerage, traffic network etc. The problem presented in thepaper is the
construction of a new road section of Corridor 11 from Obrenovac to Belgrade through
Surcinski Field in the existing border (at that moment) of sanitary protection. At the
session of 5 July 2013, the Audit Committee of the Ministry reviewed both variants
of Corridor 11, the left and right banks of the Sava River, and adopted the variant
along the left bank of the Sava River, having a dominant advantage over the variant
on the right bank of the Sava River, based on the Multi-Criteria Evaluation Study was
done by the University of Novi Sad, Faculty of Technical Sciences (Department of
Transportation and Department of Civil Engineering and Geodesy).After the decision
was made by the Auditing Commission of the Ministry, on 01.08.2014. The decision
was made by the Minister of Health (No. 530-01-48 / 2014-10), which limits the
sanitary protection zone of the water supply system, Surc¢in and Makiskog polja, and
the boundaries of the sanitary protection zone of the water supply basin of the water
supply of the War Island and Crvenka on the Danube . In the study on Sanitary
Wastewater Protection Zones (page 445), the following is stated: “Changing the
sanitary protection zone, ie, their narrowing, certain zones in the Maki§ and Surcin
fields become particularly attractive. In some locations, the land use can be changed
from dominantly agricultural to construction or possibly converted from forest to grain
land (Maki$). All future activities must be in accordance with prescribed laws, urban
measures, while respecting environmental protection measures.”

Keywords: traffic corridors, water supplies of Belgrade, protection zones,
watercourses, basins
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INTEGRISANI MENADZMENT SISTEMI | POSLOVNA IZVRSNOST U JP “PUTEVI
SRBIJE”

Zoran PesSovi¢, Javno preduzeée ,Putevi Srbije“, Beograd, Srbija, Aleksandra
Heleta — Milosevi¢, Javno preduzece ,Putevi Srbije”, Beograd, Srbija

Rezime: U radu se prezentuje nacin definisanja, implementacije, primene, razvoja
i koordinacije na poslovima integrisanih menadzment sistema koji se razvijaju u JP
“Putevi Srbije“. Integrisani menadzment sistem je postavljen od osnovnog standarda
sistema menadzmenta kvalitetom po ISO 9001:2015 i sistema menadzmenta
zastitom zdravlja i bezbedno$¢éu na radu po OHSAS 18001:2008, na koji se integriSu
ostali sistemi. Predstavljen je nacin definisanja i inzenjeringa svih poslovnih procesa
koji se realizuju kroz kreativne radionice u okviru preduzeca, kao nacin postavljanja
indikatora performansi koji su povezani sa ciljevima preduzeca. Takode je predstavljen
i model poslovne izvrsnosti iz nekoliko pojedinaénih kriterijuma.

Kljuéne reci: Putevi Srbije, integrisani menadzment sistemi, poslovna izvrsnost,
poslovni proces, kreativne radionice, indikatori performansi, zainteresovane strane
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PRIMJENA CELICNIH KONSTRUKCIJA OD VALOVITOG LIMA — MultiPlate - U
PROJEKTIRANJU | REKONSTRUKCIJI DOTRAJALIH PROPUSTA, PROLAZA |
MOSTOVA

Mario Bogdan ing.grad., Protekta, Zagreb, Hrvatska, Adam Czerepak Civ.Eng.
ViaCon, Rydzyna, Poland, Damir Lukacevi¢ dipl.ing.grad., Rencon, Osijek, Hrvatska

Rezime: Tehnologija rekonstrukcije propusta, prolaza i mostova celi€nim
konstrukcijama od valovitih limova MultiPlate do sada nije primijenjena na nasim
prostorima iako se primjenjuje na prostorima EU preko 70 godina a u svijetu od konca
19. stolje¢a. U projektu Obnove drzavne ceste DC3 na dionici Delnice-Rogozno
koja prelazi dotrajali kameni most u park Sumi “Golubnjak” a prema smjernicama za
projektiranje, kojima je zadano proSirenje kolovoza na predmetnoj dionici, predvidena
je rekonstrukciju kamenog mosta. Sukladno vremenskim, tehnoloskim i financijskim
prednostima u odnosu na “stare” - konvencionalne nacine gradnje i rekonstrukcije, a
nastavno na steCena iskustva iz prethodnih projekata u EU, investitor i projektant su
se odlucili za rekonstrukciju starog mosta primjenom Celi€¢ne konstrukcije od valovitih
limova - MultiPlate.

U ovom c¢lanku opisana su iskustva i postupci u primjeni MultiPlata u projektiranju i
rekonstrukciji starog dotrajalog kamenog mosta.

Kljuéne reci: celicne konstrukcije od valovitih limova, MultiPlate, projektiranje,
rekonstrukcija, most

DESIGN AND APPLICATION OF STEEL STRUCTURES OF CORRUGATED
PLATES - MultiPlate - IN RECONSTRUCTION OF DILAPIDATED CULVERTS,
PASSAGES AND BRIDGES

Abstract: The technology of reconstruction of culverts, passageways and bridges
made of corrugated steel sheets MultiPlate has not been applied in our areas so
far although it has been applied in the EU for over 70 years and in the world since
the late 19th century. In the project Reconstruction of the state road DC3 on the
Delnice-Rogozno section, which crosses the overturned stone bridge in the forest
park “Golubnjak”, and according to the design guidelines, which set the augmentation
of the pavement on the relevant section, the reconstruction of the stone bridge is
foreseen. In accordance with the time, technological and financial advantages
comparing to “old” conventional construction and reconstruction practices, and
following the experience gained from previous projects in the EU, the investor and the
designer have decided to reconstruct the old bridge using the steel sheet corrugated
structure - MultiPlate.

This article describes the experiences and practices in the application of MultiPlata in
designing and reconstruction of the old dotted stone bridge.

Keywords: Steel structures of corrugated plates, MultiPlate, Design, Reconstruction,
Bridge
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B WEIGH IN MOTION MEASUREMENTS IN THE REPUBLIC OF MACEDONIA

Bajko Kulauzovi¢, M.Sc., Cestel d.o.o., Slovenia, M.Sc. Julijana Jamnik, B.Sc.,
Julijana Jamnik svetovanje s.p., Slovenia

Abstract: The primary objective of the project was to determine traffic loading
(ESAL) information on most trafficked road sections in Macedonia for planning and
programming of maintenance treatments in RAMS and to define overall average
equivalency factor per vehicle type. The scope of the project assignment was the
performance of 20 fortnight Bridge WIM measurements in free traffic flow on most
trafficked road sections, analysis of individual and summarized data and preparation
of conclusions and proposals for the manager of the national road network in
Macedonia, focusing on proposed equivalency factors for individual vehicle types for
future distribution on whole road network. Paper will show high usability of WIM data
in relation to major planning decision for future steps in road network maintenance
and design.

Keywords: weigh-in-motion, equivalency factors, road network, overloading
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BETOHCKHM KONOBO3 Y TYHENY (HA NPUMEPY TYHENA ,,BPHAHU")
MwunoBaH Thepanuh, gunn.rpaf.nnx, Kopngopm Cpbuje, Beorpag, Cpbuja

Pe3aume: lNpeu nyt y Penybnuum Cpbuju, y jeAHOM ayTOMyTHOM TyHeny, TyHen
.bphaHn®, yrpaheH je GeToHCKM KonoBo3. M3paga GETOHCKOr KOMoBO3a y TYHerny
ce nokasana Kao 3HaTHO KOMMMKOBaHWjKU objekaT Koju ce y MHOroMe pasnukyje
of, KnacudHmx GeTOoHCKMX KoroBo3a. Pasnuke ce ornenajy y HeAOBOJbHOj BUCUHM
TyHena 3a uctosap 6eToHa, Mariom MaHeBapCKOM NPOCTOPY, OFPaHUYEeHOT 3MO0BMMa
TyHena, CMateHMM OHEBHUM YYMHLMMA, @ CaMUM TUM 1 BehM jeQUHNYHUM LieHama
yrpaneHor GeToHa, LITO je Ha Kpajy pesynToBano U BEMUKAM yTULAjeM Ha KoMdop
BOXH-€. AKO Ce TOMe JoAajy Y NPpeTXoAHa npunpema 3a n3pagy 6eToHcKor KonoBo3a,
MHOFO py4HOr pafa, 3awTuTa 6eTOHCKOr KOroBo3a nocne yrpaghe, y3 Beoma CKyny
MexaHu3auujy 3a yrpagry 6eToHCKOr KONoB0o3a, 4oNnasm ce 40 3aKibyyka Aa je uspaga
D©eToHCKOr KoMnoBo3a y TyHenMma Bpro 3axTeBHa y TeXHUYKOM cmuchy. Linrs paga
je Aa ce carnegajy cBu aktopu Koje Tpeba y3etn y 063up NpuIMKom LOHOLLEHA
ofJSlyKe O TUNy KOJMMOBO3HE KOHCTPYKLUMje y TyHenuma y Penyonuum Cpoujn.

KrbyyHe peun: TyHen ,BphaHun“, GETOHCKM KONOBO3, KONOBO3HA KOHCTpyKUMja,
duHMLep, yrpagmwa

CONCRETE PAVEMENT IN TUNNEL ( TUNNEL IN THE EVENT OF ,,BRDANI®)

Abstract: For the first time in Serbia, in a motorway tunnel, the tunnel “Brdani”,
built a concrete pavement. Production of concrete pavement in the tunnel proved
to be significantly more complicated structure that is in many ways different from
conventional concrete pavements. The differences are reflected in the lack of height
of the tunnel for unloading concrete, a small room for maneuver, narrowness of
the tunnel walls, reduced daily output, and thus higher unit prices laid concrete,
which eventually resulted in the large impact on ride comfort. If we add the previous
preparation for the production of concrete pavement, a lot of manual labor, protection
of concrete pavement after installation, with very expensive machinery for the
installation of concrete pavement, it can be concluded that the production of concrete
pavement in tunnels very challenging technically. The aim is to look at all the factors
to be taken into account when deciding on the type of pavement in tunnels in the
Republic of Serbia.

Keywords: tunnel ,Brdani®, concrete pavement, pavement, paver, to place
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B NATURAL BITUMEN - AN ANSWER TO THE CHALLENGES OF FUTURE
ASPHALT MIXES

M Sc Eng. Edith Tartari, Technical Department, SeleniceBitumiSha, Tirana, Albania

Abstract: The purpose of this article is to highlight the benefits of using natural
bitumen as part of the emerging environmental sustainability innovations and trends
in asphalt mixture design. A recent research work conducted jointly by the French
Centre for Studies and Expertise CEREMA and Institute for Science and Technology
IFSTTAR, focused for the first time on the use of vegetable oils and natural bitumen
to produce asphalt binders for asphalt mixes. Based on the special characteristics of
natural bitumen Selenizza SLN as a hardener and ageing inhibitor for soft bitumen
and the capability of the vegetable oils to rejuvenate aged bitumen and to provide
more flexibility to the final product, the implementation of a new type of asphalt
binder, obtained by blending both types of products, was studied. It will then be briefly
described the experimental investigation of a new Job Mix Formula, implemented for
the first time in Germany, which was developed to evaluate the potential use of 100%
RAP and a rejuvenated asphalt binder, based on waste vegetable oil and natural
bitumen.

Keywords: natural bitumen additive, High Modulus Asphalt (HMA), Ageing,
Rejuvenators, Reclaimed Asphalt Pavement (RAP) Recycling
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ANALIZA NAPLATNIH STANICA SA ASPEKTA BEZBEDNOSTI SAOBRACAJA -
SVETSKA ISKUSTVA

Sreten Jevremovi¢ dipl. inz. saobr., Univerzitet u Beogradu, Saobracajni fakultet,
Srbija, Prof. dr Drazenko Glavi¢ dipl. inz. saobr., Univerzitet u Beogradu, Saobracajni
fakultet, Srbija, Marina Milenkovi¢ dipl. inz. saobr., Univerzitet u Beogradu,
Saobracajni fakultet, Srbija

Rezime: Naplatne stanice predstavljaju vazna ¢voriSta na saobrac¢ajnoj mrezi, bilo da
se radi o gradskim ili vangradskim saobraéajnicama. Sama struktura ovih objekata
¢ini ih veoma slozenim najpre zbog karakteristicnog nacina vodenja saobracaja, a
onda i zbog niza prateéih objekata i njihove funkcionalne organizacije. Kompleksnost
naplatnih stanica u kombinaciji sa faktorom Covek Cesto rezultuje pojavu veceg
broja negativnih efekata, od kojih su najizrazajniji saobracajne nezgode. Ako se u
obzir uzme cinjenica da se na naplatnim stanicama i u njihovom uticajnom podrucju
kumuliSe izmedu 30 i 50% svih saobracajnih nezgoda koje se dogode na mrezi brzih
puteva, jasno je da su ovo lokacije koje zahtevaju poseban tretman i znatno visi
nivo upravljanja. Sa tim u vezi je i cilj ovog rada koji se bazira na pregledu svetskih
iskustava u nacinu upravljanja, organizacije tehnologija naplate i vodenja saobracaja
kroz naplatne stanice sa ciliem unapredenja nivoa bezbednosti saobracaja. Na kraju
rada e biti date smernice, koje reprezentuju primere najbolje prakse, radi odrzavanja
i dostizanja Zeljenog nivoa bezbednosti saobrac¢aja na naplatnim stanicama.

Kljuéne reci: Naplatne stanice, bezbednost saobracaja, saobrac¢ajne nezgode
TRAFFIC SAFETY ANALYSIS ON TOLL STATIONS — WORLD EXPERIENCES

Abstract: Toll stations represent important hubs on the transport network, whether
it's urban or suburban roads. The very structure of these facilities makes them
complex first because of the traffic management, and then because of a number
of accompanying facilities and their functional organization. The complexity of toll
stations in combination with a human factor often results in the appearance of great
amount of negative effects, of which the most expressive are traffic accidents.
Considering the fact that between 30 and 50% of all traffic accidents occurring on the
network of highways are accumulated at toll stations and in their influential area, it is
clear that these are locations that require special treatment and a significantly higher
level of management. With this in mind, the goal of this work is based on review of
world practices in the way of control, tolling organization and traffic management
through toll stations in order to improve the level of traffic safety. At the end of the
work will be given guidelines, which represent examples of best practices, in order to
maintain and reach the desired level of traffic safety on toll stations.

Keywords: Toll stations, traffic safety, traffic accidents
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EKSPERIMENTALNE METODE ZA ODREDIVANJE GRANICNIH KRIVIH
PROHODNOSTI VOZILA

Istrazivaé-saradnik Vladan lli¢, master inz.grad, Gradevinski fakultet Univerziteta
u Beogradu, Srbija, V. prof. dr Dejan Gavran, dipl.grad.inz., Gradevinski fakultet
Univerziteta u Beogradu, Srbija, Doc. dr Sanja Fric, dipl.grad.inz., Gradevinski
fakultet Univerziteta u Beogradu, Srbija, Asis. Filip Trpéevski, master inz. grad.,
Gradevinski fakultet Univerziteta u Beogradu, Srbija, Asis. Stefan Vranjevac, master
inz. grad., Gradevinski fakultet Univerziteta u Beogradu, Srbija

Rezime: Projektovanje povrsinskih raskrsnica, parkinga, autobuskih stajalista i
drugih objekata putne infrastrukture danas je prakti¢no neizvodljivo bez kori§¢enja
modernih softvera za kontrolu prohodnosti vozila. Trenutno je na trziStu dostupan
veliki broj sofverskih alata, baziranih na razli¢itim matematickim modelima, za
simulaciju kretanja svih kategorija vozila u CAD okruzenju. Medutim, da bi se
ocenila realna ta¢nost komercijalnih softverskih aplikacija, neophodno je pripremiti
i obaviti testove pouzdanosti poredenjem krivih prohodnosti dobijenih iz softvera sa
snimljenim grani¢nim trajektorijama vozila. Da bi se na osnovu stvarnog pona$anja
vozila izmerile njegove grani¢ne trajektorije organizuju se eksperimentalne voznje
izabranih testnih vozila na specijalno pripremljenim poligonima. U ovom radu bice
razmatrane i medusobno uporedene najzastupljenije eskperimentalne metode za
odredivanje grani¢nih krivih prohodnosti realnih vozila. Pored ta¢nosti snimljenih
trajektorija najisturenijih taCaka na karoseriji vozila, veoma bitni parametri su brzina
obrade snimljenih rezultata, potrebno vreme za montazu odgovaraju¢e opreme na
testna vozila, kao i priprema poligona za eksperimentalne voznje. Na kraju rada
date su i vazne preporuke za izbor odgovarajuce eksperimentalne metode za ocenu
pouzdanosti softverskih reSenja.

Kljuéne reci: grani¢ne krive prohodnosti, offtracking, GNSS, GPS, frekvencija
merenja, tacnost pozicioniranja.

EXPERIMENTAL METHODS FOR SETTING ROAD VEHICLE MOVEMENT
TRAJECTORIES

Abstract: Nowadays, the design of at-grade intersections, parking lots, bus stations
and other road infrastructure facilities is practically unfeasible without the use of
modern computer programs for vehicle swept path analysis. Currently a large
number of software tools, based on different mathematical models, for movement
simulations of various vehicle types in CAD environment are available on the market.
However, in order to assess the real accuracy of commercial software applications,
it is necessary to prepare and conduct the reliability tests by comparing the swept
path envelopes obtained from the software with the vehicle movement trajectories
recorded on the field. To record critical vehicle movement trajectories, based on
the vehicle behavior in real traffic conditions, experimental runs of the selected
test vehicles on specially prepared polygons are organized. In this paper, the most
commonly used experimental methods for setting critical movement trajectories of
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the real vehicles will be discussed and compared. In addition to the accuracy of the
recorded trajectories of the most prominent points on the vehicle body, very important
parameters are the processing speed of the recorded results, the time required for
mounting appropriate equipment on test vehicles, as well as the preparation of test
polygon for experimental runs. At the end of the paper, important recommendations
for selecting proper experimental method for the assessment of the reliability of
software solutions were given.

Keywords: critical vehicle movement trajectories, offtracking, GNSS, GPS, recording
frequency, positioning accuracy

BEARING CAPACITY AND DURABILITY OF STABILIZED SOILS WITH HRB

Janos Szendefy PhD,Dep. of Engineering Geology and Geotechnics, Budapest
University of Technology and Economics, Hungary

Abstract: Many types of soils are unsuitable for earthwork material, therefore large
volume of soil replacements may be necessary in road and railway construction. Soil
treatment can modify the properties of soil to make them suitable for earthworks.
It can increase its durability against moister content change and reduce the risk of
frost. The recommended binder is lime for cohesive soils and cement for granular
soils. Hungary is mostly covered by transitional soils, where lime and cement mixture
binders are recommended. The laboratory results and analysis of Viacalco HRB are
based on 144 CBR and 72 uniaxial test results.

Keywords: soil-stabilization, soil-treatment, HRB, CBR, durability, frost resistance
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B SAOBRACAJNICE U FAZI EKSPLOATACIJE SA ASPEKTA STABILNOSTI
TERENA

Vladeta Vujani¢, Beograd, Srbija, Slobodan Nedeljkovi¢, Beograd, Srbija, Milovan
Joti¢, Beograd, Srbija

Rezime: Finalizacija izgradnje saobracajnica najviSih kategorija koje se odlikuje
velikim brzinama u odvijanju saobracaja, u nasoj zemlji privode se kraju. Kolovoz
saobracajnice u tesnoj je povezanosti sa terenom koji pripada saobracajnici i
bezbednost odvijanja saobracaja na kolovozu u velikoj meri zavisi od inZenjersko
geoloskog stanja terena koji je u zoni saobracajnice. Kako teren pravca saobracajnice
prihvata veci broj generalnih revitalizacija kolovoza i objekata na kojima egzistira
kolovoz (vise vekova eksploatacije kolovoza, - jedini¢no trajnje veka uzimamo da je
10-20 godina), to je vazno da svaki put generalnoj revitalizaciji kolovoza, prethodi
dijagnoza inZenjersko geoloskog stanja terena, sa prognozom ocekivanog razvoja
inZzenjersko geoloskih pojava u terenu u okviru konkretnog, njenog eksploatacionog
perioda. Danas je u navedene svrhe prisutna dijagnostika i nacin invetarizacije
inZenjersko geoloskih pojava, po metodoloskom postupku koji je razraden za potrebe
baze podataka (Institut za puteve ad. Beograd).

Prakti¢ni znacaj u navedenom pristupu, Autori vide pre svega, u moguc¢nosti doprinosa
efikasnijem odrzavanju novo izgradenih saobracajnica. Na ovaj nacin, pokusava se
da se rizici od nastanka inZenjersko geoloskih pojava, kroz efikasno odrzavanje
saobracajnica, svedu na prihvatljiv nivo, sto ¢e uvaZziti ekonomsku i bezbednosnu
komponentu.

Kljuéne reci: teren saobracéajnica, inzenjersko geoloske pojave, baza podataka,
odZavanje saobracajnica

THE ROADWAY IN THE PHASE OF ITS EXPLOITATION FROM THE ASPECT OF
TERRAIN STABILITY

Abstract: Completion of the construction of the high speed motorways in our country
is in final stage. The motorway’s pavement is in close connection with terrain and
safety of traffic depends to a great extent on the engineering — geological state of
the terrain which is in direct zone of the motorway. As the terrain of the roadway can
receive a large number of the pavement’s reconstructions as well as road objects
reconstructions (more centuries of exploitation of the pavement — the unit life of the
pavement should be taken to be 10-20 years), it is necessary to undertake diagnostic
analyses of the engineering geological state of the terrain prior to reconstruction, with
a prognosis of the expected development of engineering geological events in the
terrain within the particular exploitation period. Now days they have been developed
diagnostics and way of inventory of engineering-geological events for this purpose,
according to methodology for the database established by The Highway institute JSC
Belgrade.

According to authors’ opinion, the practical significance of this approach is the
possibility of contributing to more efficient maintenance of newly constructed
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roadways. In this way, through the efficient maintenance of the roadways, it is trying
to reduce the risks of engineering geological phenomena to an acceptable level,
which will take into account the economic and safety component.

Keywords: the roadway terrain, engineering geological phenomena, database,
maintenance of the roadways
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B OCENA POTREBA ODRZAVANJA SEETO MREZE

Prof. dr Igor Jokanovié¢, dipl.grad.inz., Univerzitet u Novom Sadu, Gradevinski
fakultet, Subotica, Srbija, Doc. dr Bojan Mati¢, dipl.grad.inz., Univerzitet u Novom
Sadu, Fakultet tehni¢kih nauka, Novi Sad, Srbija, Georgios Xanthakos, dipl.grad.
inZ., Mott MacDonald Connecta Consortium, Beograd, Srbija, Dusan Savkovi¢, dipl.
grad.inz., Mott MacDonald, Beograd, Srbija

Rezime: Sveobuhvatna mreza zapadnog Balkana je strateSki pozicionirana u
odnosu na evropski transportni sistem. Ona omogucava kontinuitet razli€itih delova
TEN-T mreze, obezbedujuci veze srednjeevropskih zemalja prema Crnom moru i
dalje ka Aziji. Da bi se osigurala odrzivost mreze, koja igra vaznu ulogu u drustveno-
ekonomskom razvoju regiona, neophodno je korektno obavljati odrzavanje (redovno
i periodi¢no), odrzavati kvalitet usluge njenim korisnicima, osigurati ekonomican i
efikasan drumski transport, kao i oCuvati imovinu. Pravilna procena potreba za
odrzavanjem je najvazniji zadatak za formulisanje bilo kakvih strategija odrzavanja,
pri €¢emu postoji i potreba za razvijanjem odrzivog mehanizma za procenu potreba
za odrzavanjem puteva u datom regionu ili podruc¢ju. Celokupan postupak procene
potreba za odrzavanjem je voden konceptom oc€uvanja putne imovine.

Kljuéne rec¢i: SEETO mreza, stanje, potrebe odrzavanja, procena, prikupljanje
podataka

SEETO NETWORK MAINTENANCE NEEDS ASSESSMENT

Abstract: The Western Balkans Comprehensive Network is strategically located with
regard to the European transport system. It enables the continuity of different parts
of the TEN-T Network, providing connections for the Central European countries to
the Black Sea and further beyond to Asia. In order to ensure the sustainability of the
network, which is playing an important role in the socio-economic development of
the region, there is need for proper maintenance (routine and periodic), to maintain
the service quality to its users, ensure economic and efficient road transport system,
and also preserve the assets. A proper assessment of the maintenance needs is the
foremost task for formulating any maintenance strategies and also there is a need to
develop a sustainable mechanism to estimate the road maintenance needs in any
given region or area. The entire maintenance needs assessment exercise is highly
guided by the road asset preservation concept.

Keywords: SEETO network, condition, maintenance needs, assessment, data
collection
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UTICAJ SINTETITICKIH VLAKANA NA BAZI ARAMIDA | POLIOLEFINA NA
FIZICKO-MEHANICKE | DINAMICKE KARAKTERISTIKE ASFALTNE MESAVINE

Porde Toskovi¢, Institut za puteve AD, Beograd, Srbija, Pavle Jovanovi¢, Institut
za puteve AD, Beograd, Srbija, Uros Tati¢, Institut za puteve AD, Beograd, Srbija,
Imre Pap, Institut za puteve AD, Beograd, Srbija

Rezime: Mesavina vlakana, opisana u ovom radu, sacinjena je od vlakana na bazi
aramida i poliolefina, poznatih po svojoj ¢vrstodi, trajnosti i vezivnom svojstvu. Ovo je
nova tehnologija sa primenom super materijala kojaomoguc¢ava formiranje 3D skeletne
armirajuée mreze u asfaltu. Vlakna se koriste kako bi se poboljSale performanse
asfaltne mesavine u pogledu otpornosti na trajne deformacije, reflektujuée pukotine
i pukotine usled zamora kolovozne konstrukcije. Ekonomski efekat je izrazen kroz
smanjenje debljine asfaltnog sloja i produzenje eksploatacionog veka kolovoza.

Cilj ovog rada je da se uporede karakteristike asfaltne meSavine AB 11s sa i
bez dodatka vlakana kao $to su modul krutosti, otpornost na trajne deformacije i
otpornost na zamor. Takode, ispitivanja otpornosti na pojavu kolotraga, osetljivosti na
vodu i indirektne zatezne Cvrstoce, pokazala su poboljSanja karakteristika asfaltne
mesavine sa dodatkom vlakana.

Kljuéne reci: asfalt, supermaterijal, aramid, poliolefin, deformacija

THE INFLUENCE OF SYNTHETIC FIBERS ON THE BASE OF ARAMIDE
AND POLYOLEFINES ON PHYSICAL-MECHANICAL AND DYNAMIC
CHARACTERISTICS OF ASPHALT MIXTURES

Abstract: Mixture of fiber used in this paper is made of fiber based on aramid and
polyolefin, known for its strength, durability and bonding properties. This is a new
technology with the use of super material that allows the formation of 3D skeletal
reinforcing mesh in asphalt. Fibers are used to improve the performance of asphalt
mix in terms of resistance to permanent deformation, reflecting cracks and cracks
due to the fatigue of the pavement construction. The economic effect is expressed
through the reduction of the thickness of the asphalt layer and the extension of the
exploitation period of asphalt.

The aim of this paper is to compare the characteristics of asphalt mix AB 11s with
and without fiber addition, such as stiffness modulus, resistance to permanent
deformation and fatigue resistance. Also, resistance to rutting, water sensitivity and
indirect tensile strength has been shown improvements the characteristics of asphalt
mix with fiber reinforcement.

Keywords: asphalt, supermaterial, aramid, polyolefin, deformation
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B UTICAJ ADITIVA NA BAZI RECIKLIRANE GUME NA KARAKTERISTIKE
ASFALTNE MESAVINE

Porde Toskovi¢, Institut za puteve AD, Beograd, Srbija, Pavle Jovanovi¢, Institut
za puteve AD, Beograd, Srbija, Uros Tati¢, Institut za puteve AD, Beograd, Srbija,
Imre Pap, Institut za puteve AD, Beograd, Srbija

Rezime: Aditiv upotrebljen u ovom radu predstavlja sintetiC¢ki polimer na bazi SBR
kaucuka iz reciklirane gume i kopolimera olefina i voska stabilizovanih u bitumenu. U
zavisnosti od vrste bitumena ovaj aditiv se dodaje bitumenu u koli¢ini od 10 do 20%
za poboljSanje fizicko-mehanickih i dinamickih karakteristika asfaltnih meSavina tipa
AB, BNS i SMA. Primena ovog aditiva, takode, ima i pozitivan uticaj na zastitu zivotne
sredine sa aspekta reciklaze otpadne gume i smanjenja nivoa buke.

Cilj ovog rada je bio da se uporede karakteristike asfaltne mesavine tipa AB 11s sa i
bez dodatka aditiva na bazi reciklirane gume, koriS¢enjem laboratorijskih ispitivanja
kao sto su dinami¢ki modul krutosti, otpornost na trajne deformacije i otpornost na
zamor, ispitanih na uredaju Nottingham Asphalt Tester (NAT). Takode, ispitivanja
otpornosti na pojavu kolotraga, osetljivosti na vodu i indirektne zatezne Cvrstoce,
pokazala su poboljSanja karakteristika asfaltne me$avine sa dodatkom aditiva u
odnosu na standardnu asfaltnu mesavinu.

Kljuéne reci: asfalt, aditiv, reciklovana guma, zastita od buke

THE EFFECT OF ADDITIVES BASED ON RECYCLED RUBBER TO THE ASPHALT
MIXTURE CHARACTERISTICS

Abstract: The used additive is a synthetic polymer based on SBR rubber from
recycled rubber and olefin copolymers and bitumen stabilized wax. Depending on
the type of bitumen, this additive is added to a bitumen in an amount of 10 to 20% for
improving the physicomechanical and dynamic characteristics of asphalt mixtures of
type AB, BNS and SMA. The application of this additive also has a positive impact on
environmental protection from the recycling of waste tires and noise reduction.

The aim of this paper is to compare the characteristics of the asphalt mixture of
type AB 11s with and without the addition of additives based on recycled rubber,
using laboratory tests such as a complex dynamic module, resistance to permanent
deformation and fatigue resistance tested on the Nottingham Asphalt Tester (NAT).
Also, tests for resistance to rutting, water sensitivity and indirect tensile strength
showed improvements in the characteristics of the asphalt mixture with the addition
of the additive compared to the standard asphalt mixture.

Keywords: asphalt, additive, recycled rubber, noise reduction
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UTICAJ DODATKA ELEKTROFILTERSKOG LETECEG PEPELA NA ZATEZNE
CVRSTOCE CEMENTNIH STABILIZACIJA OD SLJUNKA

Milija Stojanovi¢, Univerzitet u Novom Sadu, Fakultet tehnickih nauka, Srbija, prof.dr
Vlastimir Radonjanin, Univerzitet u Novom Sadu, Fakultet tehnickih nauka, Srbija,
prof.dr Mirjana MaleSev, Univerzitet u Novom Sadu, Fakultet tehni¢kih nauka, Srbija,
dr Bojan Mati¢, Univerzitet u Novom Sadu, Fakultet tehni¢kih nauka, Srbija, Saeeda
Furgan, Univerzitet u Novom Sadu, Fakultet tehni¢kih nauka, Srbija

Rezime: U radu je analiziran uticaj koliine i vrste veziva (portland cementa i
elektrofilterskog lete¢eg pepela iz termoelektrana) na vrednost indirekine zatezne
¢vrsto¢e (ITS) cementnih stabilizacija kolovoznih konstrukcija. Agregat koji je
stabilizovan navedenim vezivnim materijalima bio je trofrakcijski re¢ni Sljunak. U
eksperimentalnom istraZivanju varirana je ukupna koli¢ina veziva, kao i procentualno
uceScée portland cementa i elektrofilterskog leteceg pepela. Opisane su osnovne
karakteristike stabilizacijskih mjeSavina sa navedenim komponentnim materijalima.
Laboratorijska ispitivanja su podeljena u dve faze. U prvoj fazi su Proctor-ovim
opitom odredene suve zapreminske mase meSavina za razliCite koli€ine vode i
ispitana njihova zavisnost u odnosu na ukupnu koli€inu veziva i procentualno ucesce
elektrofilterskog leteceg pepela. Druga faza je obuhvatila spravljanje uzoraka i
ispitivanje indirektnie zatezne Cvrstoce, koja je obavezan uslov kvaliteta cementne
stabilizacije. Indirektna zatezna CvrstocCa je odredena za dva razli€ita perioda nege
uzoraka.

Osnovni cilj rada je bio da se kroz teorijsko i eksperimentalno istrazivanje provere
mogucénosti primene otpadnog materijala, kao $to je elektrofilterski leteéi pepeo, u
izradi kolovoznih konstrukcija, sa osvrtom na zatezne Cvrstoce stabilizacije.

Kljuéne reci: cementna stabilizacija, elektrofilterski lete¢i pepeo, indirektna zatezna
¢vrstoca (ITS), zivotna sredina.

INFLUENCE OF FLY ASH ADDITION ON TENSION STRENGTH OF CEMENT
STABILIZATION BASED LAYER WITH GRAVEL

Abstract: The influence of the quantity and type of binder (portland cement and
fly ash from thermal power plants) on the value of indirect tensile strength (ITS) of
cement stabilization of pavement structures are analized in the paper. The aggregate
stabilized by these binder materials was a river aggregate separated in three fractions.
In the experimental study, the total amount of binder has been varied, as well as the
percentage participation of portland cement and fly ash. The basic characteristics of
stabilization mixtures with specified components are described.

Laboratory tests were divided into two phases. In the first phase, dry bulk density of
mixtures for different quantities of water were determined with Proctor’s experiment
and their dependence on the total amount of binder and the percentage participation
of fly ash were tested. The second phase was comprised the preparation of samples
and the testing of indirect tensile strengths, which is a mandatory condition for the
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B quality of cement stabilization. Indirect tensile strength was determined for two
different curing periods of samples.
The main goal of the paper was to verify, through theoretical and experimental
research, the possibility of using waste material, such as fly ash, in the construction
of pavement structures, with a review to the tensile strength of the stabilization.

Keywords: cement stabilization, fly ash, indirect tensile strength (ITS), environment.
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INTEGRALNO UPRAVLJANJE SAOBRACAJEM - STRATESKI POTENCIJAL
I(L1) REALNA POTREBA

Milica Gaci¢, Univerzitet u Beogradu - Geografski fakultet, Srbija

Rezime: Saobracaj kao poseban sistem osnovu svoje funkcionalnosti mora
imati u usaglasavanju razliCitih elemenata. Drumski, Zeleznicki, vazdusni i vodni
saobracaj kao osnovni vidovi imaju zasebne sisteme upravljanja, a mera kvaliteta
njihove koordinacije nedovoljno je izrazena ili je nema. Kako tehnoloski napredak
svakako utiCe na sve aspekte upravljanja, ukoliko se informacioni sistemi u pozadini
upravljackih struktura svih vidova saobrac¢aja uzmu kao reprezentativan primer
njihove meduzavisnosti, moZze se doci do otvaranja novih strateSkih perspektiva
u upravljanju celokupnim saobra¢ajem. Informacioni sistemi i legislativno moraju
biti efikasni, proSirivi i medusobno usaglaseni, tako da omoguc¢avaju povezivanje
sa informatickim sistemima drugih vidova transporta, komercijalnim delatnostima
i upravljackim sistemima u transportu, te je svrha analize njihove kompatibilnosti
svakako osnova za dalji razvoj i unapredenje, Sto ¢e u radu biti predstavljeno na
primeru razli€itih relacija drumskog i vodnog saobraéaja i mogucnosti integrisanja
elemenata njihovih informacionih sistema u cilju efikasnog upravljanja.

Kljuéne reci: saobracaj, upravljanje, informacioni sistemi, usaglasavanje

INTEGRAL TRANSPORT MANAGEMENT — A STRATEGIC POTENTIAL AND
(OR) A REAL NECESSITY

Abstract: The basepoint of the transport as a unique system is in harmonizing
diverse elements. Road, rail, air and waterway transport as basic types have
separate management systems, and the measure of the quality of their coordination
is insufficiently expressed or absent. As the technological progress certainly affects
all aspects of management, if the information systems in the background of the
management structures of all modes of transport are taken as a representative
example of their interdependence, it may be possible to open up new strategic
perspectives in managing overall traffic. Information systems must be efficient,
expandable and interconnected both from the legislative point of view, so that they
enable connection with information systems of other modes of transport, commercial
activities and transport control systems. The purpose of analyzing their compatibility
is therefore certainly the basis for further development and improvement, which will
be presented in the paper on the case of different relations of road and waterway
transport and the possibility of integrating the elements of their information systems
in order to manage them more efficiently.

Keywords: transport, management, information systems, harmonization
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B KVALITET SITNIH CESTICA U AGREGATIMA ZA NOSECE SLOJEVE
KOLOVOZNE KONSTRUKCIJE

Marijana Nikoli¢ Ivanovi¢, Institut za puteve AD, Beograd, Srbija, Olivera Poki¢,
Institut za puteve AD, Beograd, Srbija, Suzana Stefanovié¢, Institut za puteve AD,
Beograd, Srbija, Bratislav Mili¢, Institut za puteve AD, Beograd, Srbija

Rezime: Kvalitet sitnih Cestica u agregatima odreduje se preko ekvivalenta peska,
indeksa plasti¢nosti, metilen plavog. U Republici Srbiji, za tamponske slojeve
proizvodadi vr$e kontrolu kvaliteta prema Tehnickim specifikacijama iz 2009. godine
(sadrzaj Cestica manjih od 0,02 mm <3% odnosno manjih od 0,08 mm < 6% i Ip <
12). Ispitivanja ekvivalenta peska i metilen plavog nisu predvidena. Od 2010. godine
u projektima, kao i Tehni¢kim specifikacijama Puteva Srbije iz 2012. godine uvode se
evropski standardi, postavljaju novi zahtevi kvaliteta, pa se pri izgradnji Koridora 10
i Koridora 11 javljaju problemi pri oceni upotrebljivosti agregata. Evropski standard
za ekvivalent peska u periodu od 2008. do 2016. godine trpi velike proceduralne
izmene. S obzirom da u Srbiji postoji dugogodiSnje iskustvo u proceni kvaliteta
materijala prema starom sprskom standardu (SRPS U.B1.040), vr§ena su paralena
ispitivanjima sa razliCitim evropskim standardima. Dobijene razlike iznosile su do 50%.
Zbog navedog, na nekim deonicama koridora usvojena je granica SE4= 45. Namece
se neophodnost sistemskih ispitivanja agregata prema SRPS EN standardima i
uspostavljanje jedinstvenih kriterijuma za ocenu kvaliteta.

Kljuéne reci: fine Cestice, ekvivalent peska, Cisto¢a agregata
FINES QUALITY FOR BASE AND SUBBASE LAYERS IN PAVEMENT

Abstract: The quality of fine particles in aggregates is being determined through
sand equivalent, plasticity index, methylene blue. In the Republic of Serbia, for
base and subbases the producers perform the quality control in compliance with
the Technical Specifications from 2009 (contribution of particles smaller than 0.02
mm <3% i.e. smaller than 0.08 mm < 6% and Ip < 12). Tests of sand equivalent and
methylene blue are not foreseen. Since 2010 in the designs, as well as in Technical
Specifications of Roads of Serbia from 2012, the European standards are being
implemented, the new quality requests are being set, thus during the Corridor 10 and
Corridor 11 construction, the problems appear at assessment of aggregate usability.
European standard for sand equivalent in the period from 2008 to 2016 suffers
great procedural changes. Considering the fact that in Serbia there is a longtime
experience in material quality assessment in accordance to the previous Serbian
standard (SRPS U.B1.040), parallel tests with various European standards have
been performed. The obtained differences amounted up to 50%. Due the stated, on
some sections of the corridor, SE4= 45 limit was accepted. The necessity of system
aggregate testing is being imposed in accordance to SRPS EN standards and the
establishment of the unique criteria for quality assessment.

Keywords: fine particles, sand equivalent, aggregate purity
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ANALIZA OPRAVDANOSTI PRIMENE KRUZNIH RASKRSNICA UMESTO
KLASICNIH RASKRSNICA SA PRESECANJEM SAOBRACAJNIH STRUJA

Asis. Stefan Vranjevac, master inz. grad., Gradevinski fakultet Univerziteta u
Beogradu, Srbija V. prof. dr Dejan Gavran, dipl.grad.inz., Gradevinski fakultet
Univerziteta u Beogradu, Srbija, Doc. dr Sanja Fric, dipl.grad.inz., Gradevinski
fakultet Univerziteta u Beogradu, Srbija, Istraziva¢-saradnik Vladan Ili¢, master inz.
grad, Gradevinski fakultet Univerziteta u Beogradu, Srbija, Asis. Filip Trpcevski,
master inz. grad., Gradevinski fakultet Univerziteta u Beogradu, Srbija

Rezime: Raskrsnice kao mesta na kojima se ukrstaju razli€iti putni pravci, odnosno
kao ¢vorista putnih pravaca, zauzimaju znacajno mesto u svakoj putnoj mrezi. S
obzirom na to da imaju bar dva puta manju propusnu mo¢ od osnovne deonice,
raskrsnice predstavljaju ogranicavajuéi faktor cele deonice. Zbog ovako velike
vaznosti raskrsnica, odluka o izboru njihovog tipa treba biti doneta ve¢ na nivou
generalnog projekta. U sklopu odrzavanja puteva i sanacija opasnih mesta sve
¢esc¢e smo svedoci rekonstrukcija klasi€nih raskrsnica sa presecanjem saobracéajnih
struja u moderne kruzne raskrsnice. Do takvih rekonstrukcija dolazi prvenstveno
radi povecanja bezbednosti — time $to su na kruznim raskrsnicama u najvecoj
meri izbegnute konflikine tacke u kojima dolazi do saobracajnih nezgoda sa tezim
posledicama. Ovaj rad ¢e dati uvid u opravdanost takvih rekonstrukcija, sa stanovista
svih u€esnika u saobracaju, kao i uvid u uticaj na bezbednost i brzinu odvijanja
saobracaja.

Kljuéne reci: klasi¢ne raskrsnice, kruzne raskrsnice, konfliktne tacke, ulivni tokovi

FEASIBILITY ANALYSIS OF APLICATION OF THE ROUNABOUT INSTEAD OF
THE CLASSISAL INTERSECTION

Abstract: As junction of roadways, intersections take very important location in every
road network. Intersections are at least two times less permeable than the main
section, which represents the limiting factor of the whole section. Because of the big
importance of intersections, the decision about choosing their type should be made in
conceptual design. Within the current road maintance and repair of dangerous spots
we are increasingly witnessing reconstructions of the classical intersections in the
modern roundabouts. That kind of reconstructions are made first and foremost for
the upgrading of traffic safety — by avoidance of conflict points at roundabouts, where
it comes to traffic accidence with the severe consequences. This article will provide
insight into the feasibility of those kind of reconstruction, from the perspective of all
participants in the traffic, and will provide insight into influence on safety and traffic
flow.

Keywords: classic intersection, roundabouts intersection, conflict point, approach
vehicle
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B UTICAJ BUDUCEG AUTOPUTA POZEGA - PESTERSKA VISORAVAN -
BOLJARE NA RAZVOJ GRAVITACIONOG PROSTORA

lzet Ljaji¢ dipl.grad.inz., InZenjerska akademija Srbije, Mirsada Ugli¢ dipl.grad.
inz.,Clan 1AS-e, Sef tehn.pripreme Novi Pazar — put, Srbija, Sead Mujovi¢ dipl.grad.
inz., tehn.direktor Novi Pazar — put, Srbija, Poturak Munir, Grad Novi Pazar, Srbija,
Elzana Muminovié¢, dipl. inz.ZZS, Novi Pazar — put, Srbija

Rezime: Usvojena trasa autoputa PoZega — Ivanjica — Boljari prolazi kroz ¢uvenu
Pestersku visoravan i podnozje planine Golije. Mesto spajanja autoputa dve drzave
je selo Boljari na PeSterskoj visoravni, §to znaci da se PeSterska visoravan nije
mogla izostaviti ni u jednoj od razmatranih varijanti projekta. lzgradnjom autoputa
bi¢e omogucen normalan pristup postojeéem rezervatu netaknute prirode, kao i svim
ostalim znamenitostima ovog prostora.

Putevi na ovom prostoru su jedina komunikacija sa Sirim okruZenjem. Teski terenski
uslovi i ostre klimatske prilike ne smeju biti razlog da se uporedo sa gradnjom autoputa
ne izvrsi poboljSanje postojece mreze drzavnih puteva koja je u veoma loSem stanju.
Sa dobrim saobracajnicama koje ¢e omoguditi pristup autoputu stvori¢e se uslovi za
sveopsti razvoj krajeva kroz koje autoput prolazi i tek tada ¢e buduci autoput imati
funkciju na ovom prostoru.

Prioritetni zahtevi za svakodnevno i bezbedno odvijanje saobraéaja na autoputu u
toku Citave godine moraju se resiti kvalitetnim letnjim i zimskim odrzavanjem.

Sa svakim kilometrom izgradenih puteva vraéa se zivot jednom kraju, olakSava se
prevoz ljudi i dobara i omogucava se pristup i najudaljenim podrucjima. Posledica
povecéanja izgradenih kilometara puteva jesu odredeni negativni uticaji na Zivotnu
sredinu. Analiza tih uticaja i ispitivanje poremecaja ekoloSke ravnoteze usled gradnje
puteva, odnosno ispitivanje nacina zastite zivotne sredine u tim uslovima zahtevaju
posebnu strategiju, plan i finansiranje.

Kljuéne reci: razvoj Pesterske visoravni, dobre saobracajnice, prohodnost puteva,
zastita Zivotne sredine

THE IMPACT OF THE FUTURE HIGHWAY POZEGA - PESTER PLATEAU -
BOLJARI ON THE DEVELOPMENT OF THE GRAVITATIONAL AREA

Abstract: The adopted route of the Pozega - Ivanjica - Boljari highway passes
through the famous Pester plateau and the foot of Mount Golija. The connecting point
of the highway between two countries is the village of Boljari at the Pester plateau,
which means that the Pester plateau could not be omitted in any of the considered
variants of the project. The construction of the highway will allow normal access to
the untouched nature reserve, as well as all the other sights in this area.

Roads in this area are the only communication with the surrounding areas. Severe
terrain and harsh climatic conditions must not be a reason that, along with the
construction of the highway, there is no improvement in the existing state road
network that is in a very poor condition. With good roads that will provide access
to the highway, conditions will be created for the overall development of the areas

47



Tpehu cprcku KoHepec o nymesuma / Third Serbian Road Congress

through which the motorway passes and only then the future highway will have its
function in this area.

Priority requirements for daily and safe traffic on the highway throughout the year
must be fulfilled by quality summer and winter road maintenance.

Every built kilometer of the road gives a life to that area, facilitates the transportation
of people and goods and allows access to the most distant areas. There are certain
negative impacts on the environment as a consequence of roads construction.
Analyzing these impacts, examining ecological balance disorders due to road
construction, and examining the ways of protecting the environment in these
conditions, require a specific strategy, plan and financing.

Keywords: development of Pester plateau, good roads, road passage, environmental
protection
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B EVALUACIJA STANJA RAVNOSTI VOZNE POVRSINE, NA DEONICE KORIDORA
VIl U REPUBLICI MAKEDONIJI

Goran Mijoski, Univerzitet ,Sv. Kiril i Metodij‘- Skopje, Gradezen Fakultet, Makedonija

Rezime: Od povrSinskih karakteristika vozne povrSine, ravnost vozne povrSine
namece se kao jedan od glavnih pokazatelja upotrebljivosti voznih povrsina, sa
aspekta brzog, bezbednog i komfornog transporta.

U okviru eksperimentalnog dela razgledavani su i analizirani nacin i uzroci stvaranja,
uticaj, kriterijumi i metode za merenja uzduzne ravnosti voznih povrSina kod
autoputskih deonica, kao i evaluacija stanja voznih povrsina.

Rezultati analize i evaluacije vozne povrSine, potvrdila su dosada$nja saznanja da
ravnost voznih povrSina pretstavlja jedan od najvaznijih parametara za njeno stanje.
Iskustva u svetu govore da je utvrdivanje kriterijuma ravnosti - indeks IRI, doprinelo
boljim projektantskim reSenjima i tehnoloSkom unapredenju u izgradnji puteva, $to je
rezultiralo sa postizanjem vece ravnosti voznih povrsina.

Klju€ne reci: poduzna ravnost, neravnost, Medunarodni indeks ravnosti - IRI

EVALUATION OF ROUGHNESS OF PAVEMENT SURFACE ON SECTION ON
CORRIDOR VIiI IN REPUBLIC OF MACEDONIA

Abstract: The surface characteristics of the driving surface, impose the level of the
driving as one of the main indicators for usability of the driving surfaces, from the
aspect of fast, safe and refined transport.

Within the experimental part, we analyzed the manner and causes of creation, the
influence, criteria and methods for measuring the longitudinal roughness of the
driving area in the highway sections, as well as the evaluation of the condition of the
driving surface.

The results of the analysis and the evaluation of the driving surfaces so far confirmed
that the level of the driving surface is one of the most important parameter for its
condition.

Experience in the world suggests that the setting of roughness criteria - the IRI
index, contributed for better design solutions and technological advancement in road
construction, resulting in a higher level of evenness on the driving surfaces.

Keywords: longitudinal evenness, unevenness, International Roughness Index - IRI

49



Tpehu cprcku KoHepec o nymesuma / Third Serbian Road Congress

PRIMERI TROSKOVA SANACIJE KLIZISTA NA PUTEVIMA

Zoran Radi¢, Univerzitet u Beogradu, Gradevinski fakultet, Srbija, Uros$ Buri¢,
Univerzitet u Beogradu, Gradevinski fakultet, Srbija, Zorana Radi¢, Kancelarija za
upravljanje javnim ulaganjima, Beograd, Srbija

Rezime: Pri sanaciji klizista, pojave koja je veoma Cesta na putevima Srbije, brojne
su nepoznanice kod procene troSkova radova predvidenih za njihovu stabilizaciju.
Veoma su vazni uticajni ¢inioci ve¢eg broja promenljivih (kojima se opisuju svojstva
terena i dimenzije kliznog tela) na cenu konstrukcije pri saniranju kliziSta. Takode,
gradevinski zahvati koji se izvode u cilju poboljSanja stabilnosti padina su dosta
raznovrsni, Sto uz razli€ite uzroke pojave klizista i njihove elemente, ima za posledicu
Siroke raspone utroSenih sredstava po sanaciji. Kako je apsolutno neophodno
stabilizovati ugroZzene saobracajnice ili druge objekte na nestabilnim terenima,
veoma je vazno, svakako i za nasu drzavu, racionalno koriséenje sredstava koja se
opravdano izdvajaju u tu svrhu.

Kljuéne reci: klizista, putevi, sanacije, troskovi

EXAMPLES OF LANDSLIDE STABILIZATION COSTS ON THE ROAD
INFRASTRUCTURE

Abstract: Landslides are frequent natural hazard occurrence on the road network
in Serbia. During their stabilization, there are usually uncertainties regarding
stabilization work price evaluation. Conditioning factors of numerous variables (that
are describing the terrain properties and landslides dimensions) which are affecting
the final price of stabilization are of great importance. Also, construction works that
are usually performed for the purpose of slope stabilization are various, and when
they are combined with different landslide triggering factors and their elements
- as a consequence we have a significant discrepancy of funds that are spent for
stabilization. Since absolute stabilization of landslides that are occurring across
infrastructure and other objects on unstable slopes is necessary, it is very important
for each country and Serbia as well to rationalize the use of budget funds that are
allocated for that purpose.

Keywords: landslides, road infrastructure, rehabilitation, costs
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B UPOREDNA ANALIZA MAKROTEKSTURE KOLOVOZA | SAOBRACAJNIH
NEZGODA NA MREZI MAGISTRALNIH PUTEVA REPUBLIKE SRBIJE

Milos Luki¢, mast. inz. grad., Gradevinski fakultet Univerziteta u Beogradu, Srbija,
Vuk Andrejevi¢, mast.inz.grad, Gradevinski fakultet Univerziteta u Beogradu, Srbija,
Filip TrpCevski, master inz. grad., Gradevinski fakultet Univerziteta u Beogradu,
Srbija, Stefan Trifunovi¢, dipl. grad. inz.,, Gradevinski fakultet Univerziteta u
Beogradu, Srbija

Rezime: Saobrac¢ajne nezgode predstavljaju vodeci uzrok smrtnosti medu svetskom
populacijom starosti od 15 do 25 godina. Osim gubitka ljudskih Zivota, u saobrac¢ajnim
nezgodama nastaju velike materijale Stete i povrede, Sto sve zajedno stvara velike
socijalne posledice. Kako sam put jeste jedan od faktora koji utiCu na nastak
saobracajnih nezgoda, proteklih godina znacajno se nastoji da se unapredi faktor
puta, kako sa aspekta geometrije i okoline puta, tako i sa aspekta karakteristika
kolovoza. Jedna od osnovnih funkcija kolovozne konstrukcije jeste bezbedno odvijanje
saobracaja, dok mikrotekstura i makrotekstura svakako imaju bitnu ulogu u tome. U
radu je izvrSena uporedna analiza baze podataka JP “Putevi Srbije” sa rezultatima
merenja makroteksture, koja su izvrSena 2008. godine na mrezi magistralnih puteva
Republike Srbije, sa bazom podataka o saobrac¢ajnim nezgodama tokom iste godine.
Prikazani rezultati analize ukazuju na porast broja saobracajnih nezgoda po kilometru
puta sa padom vrednosti dubine makroteksture.

Kljuéne reci: makrotekstura, kolovoz, saobrac¢ajne nezgode

COMPARATIVE ANALYSIS OF PAVEMENT MACROTEXTURE AND NUMBER OF
TRAFFIC ACCIDENTS ON MOTORWAY NETWORK OF REPUBLIC OF SERBIA

Abstract: Traffic accidents represent the leading cause of mortality among the world’s
population aged 15 to 25 years. Apart from the loss of human lives in traffic accidents,
also property damage and injuries are present, which together create great social
consequences. As the road is one of the factors that influence the occurrence of
traffic accidents, in the past years there has been a lot of effort invested into trying
to improve the road factor, both from the aspect of geometry and the environment of
the road, as well as from the aspect of the pavement characteristics. One of the basic
functions of the pavement structure is the safe operation of traffic, while microtexture
and macrotexture certainly play an important role in this. A comparative analysis of
pavement macrotexture measurements carried out in 2008 and number of traffic
accidents on motorway network of Republic of Serbia was performed in this paper.
The presented results of the analysis indicate an increase in the number of traffic
accidents per kilometer of the road with a decrease in the depth of the macrotexture.

Keywords: macrotexture, pavement, traffic accidents
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FIBER OPTIC SENSOR APPLICATIONS FOR STRUCTURAL HEALTH
MONITORING

Milena Mati¢, VMS, Belgrade, Serbia, Daniele Inaudi, Smartec SA — Switzerland,
Branko Milosavljevi¢, Faculty of Civil Engineering, University of Belgrade, Serbia,
Radomir Radic¢evi¢, Mostprojekt, Belgrade, Serbia, Nikola Mati¢, VMS, Belgrade,
Serbia

Abstract: The monitoring of civil and geotechnical structures requires a variety of
different measurement tasks that require different types of sensing systems. Fiber
optic sensors can be used in a variety of applications and many sensor types exist.
When measuring strain and deformations, among the most important structural
performance indicators, different approaches are possible: point, long-gauge and
distributed. This contribution discusses the types of applications that benefit more
from each type of sensor and provides application examples from real-life projects.
This paper has presented and explained what are the benefits of Structural Health
Monitoring of aged infrastructure. Implementation of sensors for Structural Health
Monitoring in 2 relevant projects on Bridge infrastructures was explained and
measurement results were presented.

The necessity of proper asset management strategy in Serbia was elaborated,
together with benefits and arguments for Asset management Strategy.

Keywords: Structural Health Monitoring (SHM), Fiber Optic Sensors, Bridges
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B VISIBLE LIGHT COMMUNICATION AS A CANDIDATE TECHNOLOGY FOR
UPCOMING INTELLIGENT TRANSPORT SYSTEMS

Suzana Miladi¢-Tesi¢, University of East Sarajevo, Faculty of Transport and Traffic
Engineering, Marko Suboti¢, University of East Sarajevo, Faculty of Transport and
Traffic Engineering, Danislav Draskovi¢, The Republica Srpska Inspectorate

Abstract:. The growing use of mobile devices have demanded wireless
communication alternatives such as optical wireless communication, complementary
to radio frequency. Development of light emitting diodes (LED) enabled visible
light communications (VLC) to become an attractive solution to be integrated with
intelligent transport systems. Light emitting diode as a signal transmitter is the
base of VLC communications and comparing to conventional light sources has
better performances in terms of energy efficiency, reliability and life-time. In this
paper we present the possibilities of VLC to provide a significant contribution to the
communication demands in the ITS scenario for cooperation between vehicles and
road infrastructure.

Keywords: Visible light communication, LED lighting, intelligent transport systems
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INTELIGENTNI TRANSPORTNI SISTEMI NA AUTOPUTEVIMA

Nikola Celar, Saobraéajni fakultet, Univerzitet u Beogradu, Srbija, Stamenka
Stankovi¢, Saobracajni fakultet, Univerzitet u Beogradu, Srbija, Jelena Kajali¢,
Saobracajni fakultet, Univerzitet u Beogradu, Srbija

Rezime: Nagli porast svetske populacije, posledi¢na urbanizacija i povecanje
mobilnosti dovodi do negativnih posledica saobracaja kroz pojavu zaguSenja,
povecéanje vremena putovanja i broja saobracajnih nezgoda, kao i negativnih uticaja
na zivotnu sredinu. Savremeni pristup reSavanju ovih problema stavlja akcenat na
upravljanje saobracéajnim tokovima, koji najvece efekte ostvaruje na mrezi najviseg
ranga na kojoj se realizuje najvec¢i obim saobracaja. Razvojem tehnologije, Inteligentni
Transportni Sistemi (ITS) su postali osnov i najvazniji element upravljanja saobra¢ajem
na autoputevima. Ovaj rad daje smernice za razvoj ITS-a na autoputskoj mrezi u
Republici Srbiji. U radu je prikazana generalna arhitektura ITS-a na autoputevima,
kao i hijerarhijska struktura i funkcije elemenata sistema. Takode, dat je pregled
standardnih aplikacija ITS-a za upravljanje na deonicama, raskrsnicama i specifi¢nim
elementima mreze.

Kljuéne reci: Inteligentni transportni sistemi (ITS), upravljanje saobracajem, autoput
INTELLIGENT TRANSPORTATION SYSTEMS ON HIGHWAY NETWORK

Abstract: The rapid increase in the global population, the resulting urbanization
and the increase in mobility lead to negative consequences of traffic through the
occurrence of congestion, increased travel time and the number of traffic accidents,
as well as the negative impacts on the environment. Modern approach to solving these
problems focuses on the traffic flow management, which greatest effects achieves
on the highest rank network due to highest traffic volume. With the development
of new technologies, Intelligent Transportation Systems (ITS) have become basis
and the most important element of the traffic management system on highway
network. This paper provides basic guidelines for development of ITS on highway
network of the Republic of Serbia. The paper presents the general architecture of
ITS on the highways, as well as the hierarchical structure and functions of the system
elements. Also, paper provides an overview of standard ITS applications for traffic
flow management on highway sections, intersections and specific network elements.

Keywords: Intelligent Transportation Systems (ITS), traffic management, highway
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B METHODOLOGY FOR THE DEFINITION OF AN ITS COMMON STRATEGIC
FRAMEWORK IN SOUTH EAST EUROPE

Dusan Mladenovic, Mott MacDonald consortium “ConnecTA”, Nedim Begovic,
South East Europe Transport Observatory, Marios Domoxoudis, Mott MacDonald
consortium “ConnecTA”, Marios Miltiadou, Mott MacDonald consortium “ConnecTA”,
Ales Pavsek, Mott MacDonald consortium “ConnecTA”, Miroslav Petrovic, Mott
MacDonald consortium “ConnecTA”

Abstract: In the Western Balkans’ region, the integration of the Comprehensive and
Core Network to the Trans-European Networks is the target of a regional cooperation
coordinated since 2004 by the South-East Europe Transport Observatory and the
European Commission. Deployment of Intelligent Transport Systems, as per the
European Union’s relevant framework, is one of the soft measures identified in
the framework of the “Connectivity Agenda”, which is being implemented jointly
by the Regional Participants and the European Commission, in the framework of
the Berlin Process and the consequent Summits that followed its establishment.
For this purpose, the European Commission finances the Technical Assistance for
Connectivity and one of its projects is dedicated to the elaboration of a strategic
framework for Intelligent Transport Systems deployment in the region, which would
set the basis for further concrete actions. This paper aims to present the context and
content of this project, the methodological approach, the tools used for the users’
needs assessment and the impacts assessment for ITS deployment and general
problems met in the region. A crucial step for the ITS deployment is for Regional
Participants to establish their own frameworks, making the necessary legal reforms
and adjusting to the European standards and specifications.

Keywords: Intelligent Transport Systems; South East Europe; Western Balkans;
Strategic Framework
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CTPATEI'JA PA3BOJA HAMNATE NYTAPUHE Y PENYBNNLUX CPBEUJU

Mpod. op ApaxeHko [Mmaewuh, gunn. mHX. caobp., CaobpahajHu dakynTer,
YHuBep3anteT y beorpagy, Cpbuja

Pesume: [lutawe TexHonoruje nytapuvHe, cuUcTemMa MyTapuHe, HMBoOa LeEHa,
OMHaMUWYKOT, CTaTUYKOr, EKOSOLLKOT Tapudmpara cy Beoma akTyanHa y EBponu kao
1 kog Hac. BaxHocT nyTapuHe Kao Teme ce ornea y ToMe LITO ce O H0j pacrnpasriba
y EBponickom napnameHTy u gOHOCe oafiyke Ha HumBoy Lene Espone. Y Cpbuju ce
yHa3ag nap rogvHa takohje MHTEH3VMBHO BOAE CTPYYHE anu U HECTPYYHe pacrnpase
no oBoMe nutawy. Bogehu padyyHa 0 036MIbHOCTU U BaXKHOCTU TeMe, kao 1 Bogehu
padyHa fa ce pagu o ogrfykama Koje umajy ganekocexHe ouHaHCcujcke u apyLuTBeEHe
nocneavue Ha ynpasrbada nyTa, Kao ¥ Ha KOPUCHMKE ayTonyTHe Mpexe, paa he gatu
npaBLe pa3Boja nytapuHe y Cpbuju. Y pagy he 6utn obpaheHo nutarwe nytapuHe
y UMby MpoHanaxewa OMTUMArnHor cuctema 3a HanmnaTy nyTapuHe y HapeaHoM
nepvoay.

Krby4yHe peun: CTtpaTervja pasBoja, nyTapuHa, TexHomnoruja, Tapuduparwe, HMBO
ycrnyre KOpMCHMKa

STRATEGY FOR TOLLING DEVELOPMENT IN THE REPUBLIC OF SERBIA

Abstract: The issue of tolling technology, tolling system, price level, dynamic, static,
ecological tariffs is actual in Europe and in our country. The importance of tolling is
that this issue is being discussed in the European Parliament and decision will be
applied on the whole of Europe. In Serbia, this discussion is continuous for several
years among professionals. Considering the signifiance and importance of the topic,
as well as taking into account the decisions that have far reaching financial and social
consequences, this paper will present directions for tolling development in Serbia.
The paper will analyze tolling systems in order to find an optimal toll collecting system
for the following period.

Keywords: Development strategy, toll, technology, pricing, level of service.
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B ANALIZA STAVOVA KORISNIKA O NIVOU USLUGE NAPLATE PUTARINE NA
AUTOPUTEVIMA REPUBLIKE SRBIJE

Marina Milenkovi¢, Univerzitet u Beogradu, Saobracajni fakultet, Srbija, Drazenko
Glavi¢, Univerzitet u Beogradu, Saobraéajni fakultet, Srbija

Rezime: Naplata putarine predstavlja direktnu naknadu za koris¢enje putne
infrastrukture. Na autoputevima, cilj naplate putarine se odnosi na mehanizam za
finansiranje izgradnje putne infrastrukture, njenu eksploataciju i odrzavanje. Imajuci
to u vidu, cilj ovog rada je da se izvrSi analiza stavova korisnika o tome koliko su
informisani o postoje¢im sistemima naplate putarine i u kojoj meri su zadovoljni
trenutnim nivoom usluge na mrezi autoputeva Srbije. U tu svrhu je definisana anketa
koja je sadrzala kako pitanja o socio-ekonomskim karakteristikama korisnika, tako
i pitanja o naplati putarine. Anketa je sprovedena elektronskim putem i uzorak je
Cinilo 680 ispitanika. Za obradu podataka koriS¢ene su neke od metoda deskriptivhe
statistike. Dobijeni rezultati bi trebalo da pomognu donosiocima odluke prilikom
definisanja strategije naplate putarine, koja bi doprinela unapredenju postojeceg
sistema naplate putarine u Srbiji.

Klju€ne reci: sistemi za naplatu putarine, strategija naplate putarine, anketa

ANALYSIS OF USERS’ ATTITUDES TOWARDS TOLL CHARGING LEVEL OF
SERVICE ON THE REPUBLIC OF SERBIA MOTORWAYS

Abstract: Toll charge is a direct fee for road infrastructure using. On motorways,
toll collection goal refers to the mechanism for financing the construction of road
infrastructure, its operation and maintenance. Bearing this in mind, the aim of this
paper is to analyze the users’ attitudes on how much they are informed about the
existing toll collection systems and to what extent they are satisfied with the current
level of service on the motorway network of Serbia. For this purpose, a survey was
defined containing both questions about the users’ socio-economic characteristics, as
well as the questions of toll collection. The survey was conducted electronically and
the sample consists of 680 respondents. Some of the descriptive statistics methods
were used for data processing. The obtained results will help the decision makers in
defining the toll collection strategy that would contribute to the improvement of the
existing toll collection system in Serbia.

Keywords: toll collection systems, toll collection strategy, survey
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WHOWKATOPU BE3BJEOHOCTU CAOBPATRAJA 3ATIYTHY MPEXY -NMPUMJEP
MJEPEHA NOJEANHUX NHOUKATOPA

MwupocnaB hepuh, MuHnctapcteo KomyHukauumja n TpaHcnopta buX, CapajeBo,
3opaH AHgpuh, MyHucTapcTBO KOMyHUKauumja un TpaHcnopTta buX, Capajeso

Peaume: [lyTHa Mpexa, OOHOCHO NyTEBM MpeAcTaBibajy 3HadajHe pecypce u
HajBaXkHWje jaBHe WHBeCTUUMje jegHe 3emMrbe. CBaka caobpahajHa guoHumua uma
[OBOCTPYKM 3agaTak, ga o0b6e3bujean ecdurkacHo caobpahajHo noBe3anBake M y UCTO
Bpujeme omoryhu npuctynavyHoCT A0 foKauuvja y HEnocpedHOM OKpYXewy nyTa.
OBu 3agaum cy KOHTPaOWMKTOPHM, Te je noTpebHO paLMOoHanHO YpaBHOTEXEHE
nctux. Hamme, goctmsamwe 3axTvjeBaHe edUKACHOCTM M ovyBake 0e3bjeqHoCTu
y caobpahajHOM TOKy mma 3a nocrbeguuy Behy KOHTpOmy npucTyna, a CynpOTHO
nosehaH 6poj MpucTyna MNo KWIOMETPY MyTa HeraTMBHO yTu4ye Ha 0e3bjeqHocT
YYECHUKa N CMakeHe camor Kanauuteta nyTa. [yCTuHa mpucTtyna 3a BaHrpaacky
NyTHY MPEeXy O4HOCHO Gpoj NpucTyna no KUIIOMEeTpy nyTa je jeaaH o uHaukartopa
0e3bjegHocTn caobpahaja Koju Mjepu KBanuTET BaHIpaacke NyTHE MPEeXe ca acnekra
Oe3bjegHocTn caobpahaja. Y cknagy ca HaBedeHMM AaT je npuMmjep Mjepera
nHaoukatopa 6e3bjegHocTn caobpahaja ,FyCTMHa MpuUcTyna 3a BaHrpagcky nyTHY
MpEeXy OOHOCHO Bpoj NpucTyna no KUIoMeTpy nyTta“, Ha caobpahajHum guoHuuama
Ha ABa MmarucTpanHa npasua y Penybnvum Cprnickoj, U TO: Ha OMOHMUM ,XaH
[epBeHTa-Mokpo® Ha maructpanHom nyty M19 u Ha guoHunum “Hob6oj-Lewnnje”
Ha marucTpanHom nyty M17. Pe3syntatn mjepera OBOr nHauMkaTopa Tpeba aa aajy
peanHy cnvky noctojeher crawa 6e36jegHOCTM NyTHE Mpexe Ha caobpahajHum
OVoHMLama koje cy bune npeagmeTt Mjepensa 1 KOnmko ucte omoryhasajy 6e36jegHo
KpeTare y4YecHuka y caobpahajy. Liurb paga jecte npoMoBMcame 1 Npukas Mjepeta
jenHor oA nHaMkaTopa nyTHe Mpexe ,lyCT1Ha NpUCTyna 3a BaHrpagcky NyTHY MPexy
OOHOCHO Opoj MpucTyna Mo KUITIOMETpy nyTa“, koja npeactaBiba HezaobunasaH
dakTop 6e3bjegHocTn caobpahaja.

Krby4yHe peum: nHgumkatopu 6e3bjegHocTn caobpahaja, nyTHa Mpexa, KOHTpona
npucTyna

ROAD SAFETY PERFORMANCE INDICATORS (SPI'S) FOR ROAD NETWORK-
EXAMPLE OF MEASUREMENT SOME OF THE INDICATORS

Abstract: Road network constitute valuable resource and the most important public
investment of a country. Each traffic section has a double task, to provide efficient
traffic connections and to ensure accessibility to the locations at the immediate
vicinity of the road. These tasks are contradictory and a rational balancing between
them is necessary. Reaching desired efficiency and maintaining safety in the traffic
flow results in a greater control of access and opposite to it, the increased access
negatively affects safety of participants and leads to reduction in the road capacity
itself. Density of the access for the rural road network or number od access per
kilometer of road is one of the road safety indicators that measures the quality of
rural road network from the aspect of road safety. This paper gives the example of
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measuring the road safety indicator ,density of the access for the rural road network
or number od access per kilometer of road* for two sections on two magistral roads in
the Republic of Srpska, namely: the section ,Han Derventa-Mokro® on the magistral
road M19 and the section “Doboj-Seslije* on the magistral road M17. The indicator’s
measuring results should provide the real insight into the current state of road network
safety on the traffic sections concerned and the extent to which those sections ensure
safe movement of the traffic participants. The objective of paper is to promote and to
present the process of measuring one of the road network indicators ,density of the
access for the rural road network or number od access per kilometer of road ,which
represents the indispensable factor in contributing to traffic safety.

Keywords: traffic safety indicators, road network, access control.
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PRIMENA KOMUNIKACIJE U DOMENU VIDLJIVE SVETLOSTI U OKVIRU
INTELIGENTNIH TRANSPORTNIH SISTEMA

Aleksandra Kosti¢-Ljubisavljevi¢, Univerzitet u Beogradu - Saobracajni fakultet,
Srbija, Branka Mikavica, Univerzitet u Beogradu - Saobracajni fakultet, Srbija

Rezime: Razvojem Light Emitting Diodes - LED, komunikacija u domenu vidljive
svetlost, Visible Light Communication — VLC, postaje alternativa postoje¢im
bezi¢nim tehnologijama. Integracija sistema koji rade u domenu vidljive svetlosti
sa Inteligentnim Transportnim Sistemima mozZe znacajno unaprediti mnoge sfere
saobracaja i transporta, narocito u domenu bezbednosti. Upotreba nelicenciranog
opsega i Sira implementacija VLC LED rasvete, kako u infrastrukturu, tako i u vozila,
predstavljaju osnove za obezbedivanje energetski efikasnog prenosa podataka
dovoljno velikih protoka uz niske troSkove. lako postoji veliki broj prednosti VLC
tehnologije u poredenju sa ostalim tehnologijama, primena sistema zasnovanih na
komunikaciji putem vidljive svetlosti joS uvek je u po¢etnoj fazi razvoja. Aplikacije koje
omogucavaju prenos podataka izmedu vozila (V2V) i izmedu vozila i infrastrukture
(V2I) imaju zahteve za koje se oc¢ekuje da ih VLC adekvatno obezbediti u skorijoj
buduénosti.

Kljuéne reci: VLC, LED, ITS

APPLICATION OF VISIBLE LIGHT COMMUNICATIONS IN THE INTELLIGENT
TRANSPORTATION SYSTEMS

Abstract: With the advancement of Light Emitting Diodes - LED, Visible Light
Communication - VLC, becomes an alternative to other existing wireless technologies.
Integration of the Intelligent Transportation Systems and Visible Light Communication
systems can significantly improve many aspects of transport and traffic, especially
their safety. Unlicensed band and wider implementation of VLC LEDs in infrastructure
and vehicles are the basis for energy efficient high rate data transmission with low
costs. Although VLC shows great advantages over the existing technologies, it is
still in the early development phase. However, it is expected that VLC will satisfy
requirements of the applications enabling data transmission between vehicles (V2V)
and between vehicle and infrastructure (V2I) in the near future.

Keywords: VLC, LED, ITS
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B MOIrynrHOCTU NPUMEHE TEPMOBU3UJCKMX KAMEPA Y WUTC
AMNMUKALUJAMA

Unwnja HepgeHn Oumutpuy, JaBHo npeaysehe ,lyteBn Cpbuje”, JoBaHa MNMeTpoBuh,
JaBHo npeaysehe ,lMyteBu Cpbunje*

Pesume: UTC annukaumje 3a npukynibawe nogataka KOpPUCTE pasHe BpCTe
ceHsopa. [1ojaBoM KOMNaKTHMX TEPMOBM3UjCKMX Kamepa 3a ynoTpeby y caobpahaijy,
2014. rogHe OCMULLIBEH je NMUNOT NpojekaT Ymnjn je uuib UCNUTUBake MOryhHOCTK
Kopuwhera TepMoBU3njcke kamepe y annukaumjama MTC-a. Y oBoM paay ce npare
pesyntatn gobujeHn ca ABa Tuna TePMOBU3NCKUX KaMepa Koje Cy MHCTanvpaHe Ha
O A4 v va O A1 kpajem 2017. n nodetkom 2018. roanHe.

KrbyuHe peun: ITC, TepmoBU3njcka kamepa, CEH30p
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NAPAJANJE TUNELA ELEKTRICNOM ENERGIJOM BEZ VISOKONAPONSKIH
KABLOVA | DIZEL-ELEKTRICNIH AGREGATA

Srecko Babi¢,dis, JP Putevi Srbije

Rezime: NanoFlowcell® su protocne baterije u nano tehnologiji. Nano tehnologija
je visestruko povecala povrSinu membrane kroz koje prolaze elektroni (nano estice
su veli¢ine do 100 nanometara, 100x10-9m ili 0,1um) pa je na taj nacin povec¢ana
gustina energije. Gorivo za ove baterije su dva elektrolita, jedan sa pozitivnim
jonima drugi sa negativnim. Elektroliti su smeSteni u posebnim rezervoarima, jedan
rezervoar za elektrolit sa pozitivnim jonima, drugi za elektrolit sa negativnim jonima.
Pumpama se ubrizgavaju elektroliti kroz polupropustljivu membranu nanoFlowcell®
pri ¢emu se stvara hemijska reakcija oksido-redukcija. Ovom hemijskom reakcijom
u nanoFlowcell® stvara se elektricna energija gustine od 600Wh/li i ona je 4-5 puta
vecCa od gustine energije koju stvaraju litjum-jonske baterije. ProseCna potroSnja
el.energije na tunelu sa jednom cevi duzine 700 metara je oko 1,5 MWh/dan te je
potreban rezervoar od 75 kubnih metara za bi-jonske elektrolite podeljen na dva
upola manja rezervoara. Oba elektrolita (i pozitivni i negativni razlikuju se bojom)
elektricno su neutralni, nezapaljivi, neeksplodirajuci, netoksi¢ni, nekancerogeni, ne
mogu da se samoisprazne kao baterije, mogu da se proizvode bilo gde uz pomoc¢
obnoviljivih izvora energije.

Kljuéne reci: Bi-jonski elektroliti, NanoFlowcell

Abstract: NanoFlowcell® are flow batteries in nano technology. Nano technology
has multiplied the surface of the membrane in which electrons passing through (the
nanoparticles are sized up to 100 nanometers, 100x10-9m or 0.1um), thus increasing
the energy density of nanoFlowcell®. The fuel for nanoFlowcell® is two electrolytes,
one with positive ions and the other with a negative one. Electrolytes are located in
separate tanks, one tank for electrolyte with positive ions, the other tank for electrolyte
with negative ions. Electrolytes are injected by pumps through a semi-permeable
membrane of nanoFlowcell®, creating the oxide-reduction chemical reaction. This
chemical reaction in NanoFlowcell® generates an energy density >600Wh/lit and
this is 4-5 times more than energy density produced by lithium-ion batteries. The
energy consumption for single tube tunnel in length of 700 meters is about 1.5 MWh/
day, and a volume tank of 75 m3 will be enough for bi-ionic electrolytes which one is
divided into two half small tanks. Both electrolytes (positive and negative are colored
differently) are electrically neutral, non-flammable, non-explosive, non-toxic, non-
carcinogenic, does not be self-discharged as batteries, can be produced anywhere
by of renewable energy sources.

Keywords: Bi-ionic electrolytes, nanoFlowcell
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MPOLEEHAT OAYXWHE AOEKBATHMX CAOBPAThAJHULIA Y OKBUPY NMYTHE
MPEXE Y CPBUJU

HOanu6op Mewwuh, YHueepanteT y beorpagy — Caobpahajun dakyntet, Cpbuja,
Kpcto JlunoBau, YHuBep3uteT y beorpagy — CaobpahajHu dakyntet, Cpbuja,
Bopuc AHTUR, YHuBep3uTeT y beorpagy — CaobpahajHu dakyntet, Cpbuja, Emup
CwmaunoBwuh, YHuBepautet y beorpagy — CaobpahajHu dakynrtet, Cpbuja

Pe3ume: Kapaktepuctuke nyta u onpema nyta uMmajy 3agatak ga omoryhe
CBaKOOHEBHE aKTMBHOCTM, OOHOCHO Aa oMoryhe ogpXXuBK TpaHCMNoOpT M ga ce Te
aKTUBHOCTM cnpoBoae Ha 6e3benaH HaunH. PakTop nyT y 6e36egHoCTN caobpahaja
npencraerba pesynrtat KoMOvHaumje yHKLUMOHANHOCTN MyTHE MPEXE, XOMOreHOCTH
nyTHe Mpexe 1 MoryhHocTu npeasufara NyTHOr OKpY>KeHa U BENMYNHe caobpahaja.
Mo npaBuny, NyTHa Mpexa HeKor noApydja cactoju ce of pasnuynMTuX KaTeropwuja
caobpahajHyua, nodeB of nyTeBa ca (pM3MYKM pas3nBoOjeHUM KOMoBO3MMa, Na
cBe [0 nyTeBa Yy Hacerbmma. CmaTtpa ce ga cy nyTeBu ca (Pu3nyky pasgBojeHUM
KornoBo3uma 6e36eaHunju, jep ce 3a pa3nuKy o4 ABOTPaYyHUX MyTeBa, Ha nyTeBuma
ca U3NYKM pas3gBOjeHMM KOMOBO3HMM Tpakama, pehe porahajy caobpahajHe
Hesroge. BehunHa nctpaxvsada nyteBe BaH Hacesba NpenosHaje Kao HajpusnyHuje, y
npunor Yemy roBopu nogartak ga je Hajehn puank CMpTHOr cTpadara Ha nyTesmMmMma
BaH Hacerba (Elvik and Vaa, 2004). MNpenopyke EBponcke Komucuje y nornegy
kateropmja caobpahajHuua koja Tpeba ga noBesyjy Hacerba ca opgroBapajyhunm
Opojem cTaHOBHMKa, MpPeACTaBIbajy 3HayvajHe vHAukaTopa 06e3begHocTn nyTta, U
yjeaHO MpeacTaBrbajy CTeneH pasBoja MHGPACTPyKType ogpeheHor nogpydja. Y
OBOM MCTpaxuBaky, Ha npumepy rpaga beorpaga n ogabpaHux Hacerba y Cpbuju
M3BpLUEHA je ynopedHa aHanusa noctojehe karteropuje caobpahajHuue y ogHocy
Ha noTpebHe KapakTepuCTMKe MNyTa ca acnekra ©e3begHocTn caobpahaja. Ha
opabpaHom Oeny OpXaBHWMX MyTeBa MPeACTaBibeH NpoueHaT AyXe afeKBaTHUX
caobpahajHyua y OKBUpY NyTHE MpeXe.

Krby4yHe peuu: KapakTepucTuke nyTa, agekBaTtHe caobpahajHuue, nyTHa mpexa,
©e3beaHocCT nyTa, YBOp

ASSESSMENT OF DESIRED CONNECTIONS IN THE ROAD NETWORKS IN
SERBIA

Abstract: Desired connections and road equipment ensure safe traffic flow at daily
activities, ie. transport. The road safety factor is the result of a combination of the
road network functionality, the homogeneity of the road network, and the possibilities
of predicting the road environment and the traffic requirements. The road network
of an area consists of different categories of roads, such as dual carriageway roads
or rural access roads. Dual carriageway are thought to be safer because, unlike
to signle carriageway, on dual carriageway it is rare for accidents to occur. Most
researchers rural road identified as unsafe, suggest to the fact that the greatest risk
of fatal accident on the rural roads (Elvik and Vaa, 2004). The recommendations of
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the European Commission regarding the funcional road classifications are important
indicators of road safety and at the same time represent the degree of development
of the infrastructure of a particular area. In this study, on the example of the search
area for the city of Belgrade, was realize a comparative analysis of the current and
theoretical road category from the aspect of road safety. The research area presents
the percentage of desired connections in the road networks.

Keywords: road characteristics, desired connections, road network, road safety,
crossroads
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B SREDNJA BRZINA SAOBRACAJNOG TOKA NA PADU DVOTRACNIH PUTEVA

Marko Suboti¢, Saobracajni fakultet Doboj, Univerzitet u Istoénom Sarajevu, Vladan
Tubié, Saobracéajni fakultet Beograd, Univerzitet u Beogradu, Srbija, Milan TesSi¢,
Agencija za bezbjednost saobrac¢aja Republike Srpske

Rezime: Brzina toka, kao stohasti¢ka veli€ina predstavlja osnovni indikator Nivoa
Usluge pri saobracajnom zahtevu, a koristi se u svim fazama kreiranja projektnih
reSenja. Brzina toka je glavni pokazatelj pri dimenzionisanju i vrednovanju projektnih
reSenja, ali i eksploataciji i upravljanju putevima. Obzirom da se pojam brzine vezuje
za srednju vremensku i srednju prostornu brzinu, analizom srednje vremenske brzine
u lokalnim uslovima, dobijeni su pokazatelji srednjih brzina na padu, koji su poredeni
sa grani¢nim brzinama. Empirijsko istrazivanje radeno je na deonici dvotracnog puta
M-17 Maglaj-Ozimica, na tri preseka na padu. Sprovedeno istrazivanje pokazuje da
prose€na vrednost srednje brzine razli€itih klasa vozila znatno odstupa od grani¢ne
brzine date deonice dvotratnog puta. Analizom rezultata empirijskog istrazivanja,
uoCeno je da ni jedna kategorija vozila na datoj deonici ne poStuje ogranienje
brzine. Utvrdeno je da postojeci elementi puta obezbeduju vozacima veci kredibilitet
(podobnost) ograni¢enja brzine, nego $to je grani¢na vrednost te brzine.

Klju€ne reci: brzina na padu, grani¢na brzina, kredibilitet ograni¢enja brzine
AVERAGE TRAFFIC FLOW VELOCITY ON TWO-LANE ROADS DOWNHILL

Abstract: Stochastically, traffic flow velocity represents a basic indicator of the traffic
request Level of Service and is used in all phases of creating project solutions. Flow
velocity is the main indicator when road dimensioning and evaluation of project
solutions are being done, but also the exploitation and management of roads. Since
the concept of velocity is related to average time and spatial velocity, indicators of
average downhill velocity compared with limit velocity have been reached. Empirical
research was done on a section of two-lane road M-17, Maglaj-Ozimica, on three
cross-sections downhill. The research has shown that the average speed of different
classes of vehicles significantly deviates from the speed limit of the two-lane road.
The analysis of the empirical research has pointed out that none vehicle category on
the section respects speed limit. It has been determined that existing road elements
provide drivers with higher credibility of speed limits than the speed limit value.

Keywords: downhill velocity, speed limit, speed limit credibility
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USING ANALYTICAL MODELS TO CALIBRATE A DUAL-ROUNDABOUT
INTERSECTION IN MICROSIMULATION

Nikola Mitrovic, Florida Atlantic University, Boca Raton, Florida, USA, Igor Dakic,
Swiss Federal Institute of Technology (ETH), Zurich, Switzerland Aleksandar
Stevanovic, Florida Atlantic University, Boca Raton, Florida, USA

Abstract: The calibration of roundabout microsimulation models is a challenging task
that often relies on various field-related data that might not be always available. The
calibration process of dual roundabouts might be even more demanding due to their
rare presence in the field and literature. This paper proposes a straightforward but
novel approach toward the calibration of dual roundabouts. The proposed method
heavily relies on suggestions provided in the National Cooperative Highway Research
Program (NCHRP) report 572 and easily-available information from the field (such
as geometry and volume data). NCHRP is utilized to assess the key calibration
parameters and corresponding capacity of a dual-roundabout model. The model
validation is based on matching the capacity produced by the simulation model with
the estimated capacity as it is proposed in NCHRP report. The numerical results of
a single lane dual roundabout case study reveal the close match between capacities
obtained from microsimulation tool (VISSIM) and NCHPR report. Moreover, the
proposed approach can benefit traffic practitioners and planners dealing with the
microsimulation models of roundabouts and limited data sets.

Keywords: roundabout, roundabout capacity, VISSIM calibration, NCHRP
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B UTICAJ KLIMATSKIH ELEMENATA NA BEZBEDNOST SAOBRACAJA NA
PRIMERU AUTOPUTA BEOGRAD-NOVI SAD

Ivana Senti¢, Poljoprivredni fakultet, Univerzitet u Novom Sadu, Srbija, Jasmina
Pordevi¢, Prirodno-matematicki fakultet, Univerzitet u Novom Sadu, Srbija, Tijana
Pordevi¢, Prirodno-matematicki fakultet, Univerzitet u Novom Sadu, Srbija

Rezime: Predmet istrazivanja je deonica autoputa | reda u Srbiji - Beograd-Novi Sad.
Deo je evropske mreze puteva Aklase, rute E75, a kako tangira i rutu E70 predstavlja
vaznu vezu puteva u Evropi. Rad ima za cilj da ukaze na ugrozavanje bezbednosti
odvijanja saobracaja na pomenutoj deonici puta, usled razli€itih uticaja klimatskih
elemenata tokom godine. Takode, rad pokazuje da adekvatno uredenje predela
autoputa moze da kontrolise klimatske uticaje (posebno vetar). CARPATCLIM
baza podataka je koris¢ena kao osnova metodoloSkog procesa, a podaci su dalje
obradivani manualno u Excel-u. Za analizu veze predela i autoputa u razli€itim
vremenskim prilikama radene su Cek liste. Rezultati su pokazali da je sa gradnjom
autoputa, izostalo njegovo pejzazno uredenje, a Cijim planiranjem bi se povecala
bezbednost odvijanja saobracaja; ujedno, smanijili i troSkovi odrzavanja prohodnosti
puta (usled snega, jakih vetrova). Prema Strategiji bezbednosti na putevima,
Srbija spada u evropske zemlje koje prihvataju ideju o moguénostima smanjivanja
saobracajnih nesreca, ali nisu izgradile snazan zastitni sistem. Istrazivanje ovog rada
moze da bude korak ka ostvarivanju istog.

Kljuéne reci: autoput, bezbednost,uredenje predela autoputa, klimatski elementi

THE IMPACT OF CLIMATE ELEMENTS ON THE ROAD SAFETY: EXAMPLE OF
THE HIGHWAY ROUTE BELGRADE-NOVI SAD

Abstract: The subject of this research is the section of highway route of the first categorie
in Serbia - Belgrade-Novi Sad. It is part of the European network of A-class roads - E75
routes, and as it tangles the route E70 it is an important link of roads in Europe. The
aim of this paper is to point out the endangerment of traffic safety in the mentioned
section of the road, due to the different influences of climate elements during the year.
Also, the paper shows that adequate landscape arrangement of the highway section
can control climatic influences (especially the wind). The CARPATCLIM database was
used as the basis of the methodological process, and the data was further processed
manually in Excel. For the purposes of analyzing the connection between landscape
and the highway in a different weather conditions, the check lists were used. The results
showed that with the construction of the highway, landscaping of the surround area was
lacking, but whit its planning the safety of the traffic flow would be in increasing. At the
same time, the cost of the highway maintaining will be reduced (especially due to snow
and strong winds). According to the Road Safety Strategy, Serbia belongs to European
countries that accept the idea of reducing road accidents, but have not built a strong
protection system. Results of this work can be a step towards achieving it.

Keywords: highway, safety, arrangement of the highway section, climatic elements
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ANALIZA NAPLATNIH STANICA SA ASPEKTA BEZBEDNOSTI SAOBRACAJA -
SVETSKA ISKUSTVA

Sreten Jevremovi¢, Univerzitet u Beogradu, Saobracajni fakultet, Srbija, Drazenko
Glavi¢, Univerzitet u Beogradu, Saobracajni fakultet, Srbija, Marina Milenkovig¢,
Univerzitet u Beogradu, Saobracajni fakultet, Srbija

Rezime: Naplatne stanice predstavljaju vazna ¢voriSta na saobracajnoj mrezi, bilo da
se radi o gradskim ili vangradskim saobraéajnicama. Sama struktura ovih objekata
¢ini ih veoma slozenim najpre zbog karakteristicnog nacina vodenja saobracaja, a
onda i zbog niza prateéih objekata i njihove funkcionalne organizacije. Kompleksnost
naplatnih stanica u kombinaciji sa faktorom Covek Cesto rezultuje pojavu veceg
broja negativnih efekata, od kojih su najizrazajniji saobracajne nezgode. Ako se u
obzir uzme c¢injenica da se na naplatnim stanicama i u njihovom uticajnom podrucju
kumuliSe izmedu 30 i 50% svih saobracajnih nezgoda koje se dogode na mrezi brzih
puteva, jasno je da su ovo lokacije koje zahtevaju poseban tretman i znatno visi
nivo upravljanja. Sa tim u vezi je i cilj ovog rada koji se bazira na pregledu svetskih
iskustava u nacinu upravljanja, organizacije tehnologija naplate i vodenja saobracaja
kroz naplatne stanice sa ciljiem unapredenja nivoa bezbednosti saobracaja. Na kraju
rada e biti date smernice, koje reprezentuju primere najbolje prakse, radi odrzavanja
i dostizanja Zeljenog nivoa bezbednosti saobracaja na naplatnim stanicama.

Kljuéne reci: Naplatne stanice, bezbednost saobracaja, saobrac¢ajne nezgode
TRAFFIC SAFETY ANALYSIS ON TOLL STATIONS — WORLD EXPERIENCES

Abstract: Toll stations represent important hubs on the transport network, whether
it's urban or suburban roads. The very structure of these facilities makes them
complex first because of the traffic management, and then because of a number
of accompanying facilities and their functional organization. The complexity of toll
stations in combination with a human factor often results in the appearance of great
amount of negative effects, of which the most expressive are traffic accidents.
Considering the fact that between 30 and 50% of all traffic accidents occurring on the
network of highways are accumulated at toll stations and in their influential area, it is
clear that these are locations that require special treatment and a significantly higher
level of management. With this in mind, the goal of this work is based on review of
world practices in the way of control, tolling organization and traffic management
through toll stations in order to improve the level of traffic safety. At the end of the
work will be given guidelines, which represent examples of best practices, in order to
maintain and reach the desired level of traffic safety on toll stations.

Keywords: Toll stations, traffic safety, traffic accidents
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B NPUMEHA W MOIYRHOCTU NPUMEHE NPOLEAYPE TPOBEPE

BE3BEAHOCTU CAOBPATRAJA Y CPBEUJU

Oanubop Mewwh, YHuBepautetr y beorpagy Caobpahajuu dakyntet, Cpbuja,
Jenuua OaBunpoBuh, YHueep3nteT y beorpagy CaobpahajHu dakyntet, Cpbuja,
MBaHa CtaHuh, YHuBep3anTteT y beorpagy CaobpahajHu cdakynret, Cpbuja

Rezime: Y cBeTy n EBponu cBe BuLle 3eMarba npobnem 6e3deqHocTn caobpahaja
MoKyllaBa [fa pelun npe Hero wWTo gofe [0 HacTaHka caobpahajHe Hesroge
n nocneguua. lNopen Tora, pasBujeHe 3eMibe HacToje fa WOEeHTUdUKYjy cBe
NMoTEHLUMjaHNo OAroBOpHE 3a HacTaHak caobpahajHe Hesroge. OgHocHO, cBe Behu
[e0 OfroBOPHOCTM 3a HacTaHak caobpahajHux Hesroga ce npunucyje ynpaerbavy
nyTa, UHBECTUTOPY M MMHUCTAPCTBY KOje je 04roBOpHO 3a nocrose caobpahaja, jep
Ce ynpaeo OBW AENOBU CUCTEMA CMaTpajy AYXHMM Ada CBUM rpahaHuma rapaHTyjy
fe3begHoOCT Ha nyTeBUMa y OYXMM BpEMEHCKMM nepvoguma. TakaB MpucTyn
Oe3benHocTn caobpahaja HasvBa ce CaBpPEMEHUM WM NPOakTUBHMUM. Kako 6u ce
npobnem 6e36egHOCTN caobpaha pellaBao NPUMEHOM CaBpeMeHor npuctyna, 6e3
Yyekara Ha caobpahajHe Hesroge, pa3BujeHe Cy pasnmMunTe Mepe, anat 1 npouenype.
Mepe wn anatu, HaMeweHU 3a CaBpeMeH MpUCTYN ynpaBibawy 06e36edgHOoCTU
WMH(pPaCTPYKType OpymMckor caobpahaja, Ccy ocMMWIbEHE Yy UuIby carnegaBaka
yTuuaja nyta Ha 6e3b6egHocT caobpahaja, OAHOCHO OOoMNpMHOCA MyTa Ha HacTaHak
caobpahajHux He3roga, kKao U y uurby crnpeyaBaka uarpagrwe HebesbegHux nytesa.
Y okBupy oBor paga he getarbHuje 6UTK pasmartpaHa NpMMeHa jeaHe of npoueaypa
Road Safety Infrastructure Management (RISM). Y okBupy paga 6uhe pasmarpaHe
MoryhHocTu npumMeHe 1 npumMmeHa Npoeepa 6e3beaHocTn caobpahaja (RSI) y Cpbuju.
Mopepn Tora 6uhe gat u npumep npumeHe lNpoeepe 6e3benHocTM caobpahaja (RSI)
y Cpbuijn.

Kljuéne reci: lNpoeepa 6e3b6egHocTn caobpahaja, WHppacTpykTtypa, Cpbuja,
caBpeMeH npucTyn, 6e3degHoCT gpymckor caobphaja

USE AND POSSIBILITY OF USE ROAD SAFETY INSPECTION IN SERBIA

Abstract: In the world and in Europe, more and more countries are trying to solve the
traffic safety problem before occurring traffic accidents and their consequences. In
addition, developed countries are trying to identify all potentially responsible entities
for the occurrence of traffic accidents. An increasing share of the responsibility for
the occurrence of traffic accidents is attributed to the road manager, the investor
and the ministry responsible for traffic affairs, because these parts of the system
are considered obliged to guarantee safety to all citizens for the long periods. That
approach to traffic safety is called modern or proactive. In order to solve the problem
of traffic safety using the modern approach, without waiting for occurring the traffic
accidents, various measures, tools and procedures have been developed. Measures
and tools designed for modern approach to road safety infrastructure management
are designed to review the impact of the road on traffic safety, that is, the contribution
of the road to the occurrence of traffic accidents, as well as in order to prevent the
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construction of unsafe roads. This paper will consider detailed implementation of one
of the procedures of the Road Safety Infrastructure Management (RISM). The paper
will consider the possibilities of implementation and implementing of the Road Safety
Inspection (RSI) in Serbia. In addition, an example of the implementation of the RSI
in Serbia will be given.

Keywords: Road Safety Inspection, Infrastructure, Serbia, Modern Approach, Road
Traffic Safety
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B AJATU 3A YHANPEBEWE BE3BEAHOCTU NYTA

Oanubop Mewwh, YHuBepautetr y beorpagy Caobpahajuu dakyntet, Cpbuja,
KpcTo JlunoBau, YHueep3anteT y beorpagy CaobpahajHu dakyntet, Cpbuja, Bopuc
AHTUR, YHuBepauteT y beorpagy CaobpahajHu dakynteTt, Cpbuja

Pe3sunme: [aHawmwy npuctyn ynpaerbaka 06e3begHocTu caobpahaja ce cBogu
0a ce y cBMM ha3ama, No4veB Of MpojekToBara [0 eKcrnroatauuvje nyTta, yamma y
003up 6es3begHocT caobpahaja u ogroapajyhum anatuma BpliM YyHanpehewe
©e3beanHocTn nyTta. Koju he og anata Guty npumMeneH 3aBUCK Npe CBera ga I je
naeja genoBaty NPEBEHTUBHO MIM PEaKTMBHO, anv 3aBUCKU 1 Of Tora ga nv ce nyT
Hanasu y pasu nnaHMpama 1 NpojekToBaka Unm nak y gpasmu eknnoataumje (CEETO,
2009). Y Tom cmucny, y CBETY, anu 1 Ko Hac Cy pasBujeHU Uy NPUMEHN Cy OpojHU
anaTtu 3a yHanpehehe 6e3begHocTu nyTta, Mefy kojuma cy Haj3HadvajHuju: OueHa
yTuuaja HoBor nyTa Ha 6e3begHoCT caobpaLaja, PeBuanja 6e3beagHocTn caobpauaja,
Mporpam oueHe nyTeea, NpoBepa 6e3beaHocTn caobpauaja, YnpaBrbake LpHUM
Taykama, HesaBUCHe oOLeHe yTuuaja nyTa Ha HacTaHak He3roda ca HajTexum
nocreguuama, [lyovHcke aHanmae caobpahajHux Hearoga, besbegHocT caobpahaja
nytHe mpexe. Lnrb oBakBor npuctyna yHanpehewa 6e3begHocTn nyta je oa ce
cTanHum npaherwem 1 aHanm3ama, TOKOM Lierior Nepuoaa XMBOTHOT LiMKIyca jegHor
nyTa, yodaBajy npobrnemmu Koju ce jaBrbajy y caobpahajy u koju Mory OOBECTU OO0
WHUMOEHTHUX cuTyaumja, Ymme je omoryheHo gernoBawe, OQHOCHO Mnpeay3vmarbe
onpeheHnx mepa 3a cnpevyaBake HacTaHka caobpahajHux Hearoaa.

Krby4yHe peun: 6e36egHocT caobpahaja, caobpahajHe Hearoge, nyT, anaTtu, XXUBOTHU
UMKIyc nyTa

TOOLS FOR IMPROVEMENT OF ROAD SAFETY OF ROAD

Abstract: Today’s approach to road safety management is to ensure thatin all phases,
from design to exploitation, road safety will be taken into account account and improves
road safety through appropriate tools. Which tool will be applied depends primarily on
whether the idea is preventive or reactive, but also depends on whether the path is in
the planning and design phase or at the stage of exploitation (SEETO, 2009). In this
sense, in the world, but also in our country, a number of tools for improving road safety
have been developed and implemented, among which the most important are: Road
Safety Impact Assessment, Road Safety Audit, Road Assessment Program, Road
Safety Inspection, Black Spot Management, Independent impact assessment of the
road to the occurrence of accidents with the most severe consequences, In-Depth
analysis of road accidents, Network Safety Management. The aim of this approach to
improving the safety of the road is to continuously monitor and analyze, throughout
the entire life cycle of the road, the problems that occur in traffic and which can lead
to incidental situations, which enables the operation or taking certain measures to
prevent the creation of road accident.

Keywords: road safety, road accidents, road, tools, road life cycle
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DETERMINISANJE FAKTORA PUT KAO UTICAJNOG FAKTORA NA
SAOBRACAJNE NEZGODE PRIMENOM DUBINSKIH ANALIZA

Nenad Markovi¢, Univerzitet u Beogradu, Saobracajni fakultet, Srbija, Dalibor
Pesi¢, Univerzitet u Beogradu, Saobracajni fakultet, Srbija, Boris Anti¢, Univerzitet
u Beogradu, Saobracajni fakultet, Srbija, Krsto Lipovac, Univerzitet u Beogradu,
Saobracajni fakultet, Srbija

Rezime: Osnov za kvalitetno preventivno delovanje u spreCavanju nastanka
saobracajnih nezgoda je kvalitetno sagledavanje uticajnih faktora na nastanak
saobracajnih nezgoda i posledica. Kao najsveobuhvatniji metod za utvrdivanje
uticajnih faktora na saobracajne nezgode, u svetu su razvijeni razli¢iti modeli
dubinskih analiza saobracajnih nezgoda. Primenom metodologije dubinskih analiza
na konkretnu saobracajnu nezgodu detaljno se utvrduje uticaj puta, vozila, Coveka
i okruzenja na tu saobrac¢ajnu nezgodu. Ova metodologija posebno omogucéava
detaljno analiziranje uticaja puta na nastanak i posledice analizirane nezgode, $to
upravljaCima puta omogucava kvalitetno prepoznavanje konkretnih nedostataka
puta, na tom mestu. Praéenjem prepoznatih nedostataka puta (uticaja faktora put)
na konkretnim lokacijama mogu se prepoznati potencijalno opasna mesta, sa sli¢nim
karakteristikama, na celoj mrezi $to omogucava planiranje preventivnog delovanja od
strane upravljaca puta. U Republici Srbiji, na teritoriji grada Beograda, sprovedene
su dubinske analize saobracajnih nezgoda, u period od jedne godine i prepoznati
su odredeni uticaji puta na nastale saobracajne nezgode, o ¢emu ¢&e biti detaljnije
objasnjeno u ovom radu.

Kljuéne reci: saobrac¢ajna nezgoda, uticaj faktora put, dubinska analiza, nastanak i
posledice nezgoda

DETERMINATION OF INFLUENTIAL ROAD FACTORS IN ROAD ACCIDENTS
USING IN-DEAPTH ANALYSIS

Abstract: The base for quality preventive action in preventing the occurrence of
traffic accidents is a qualitative consideration of the impact factors on the occurrence
of traffic accidents and consequences. As the most comprehensive method to
determine the impact factors, in the world have been developed a different models of
in-depth analysis of traffic accheridents. Using the methodology of in-depth analysis
of a traffic accident, the impact of the road, vehicle, man and environment on the
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resulting traffic accident is determined in detail. This methodology, in particular,
allows detailed analysis of the impact of the road on the resulting accident, as well
as their consequences, which enables road managers to provide quality preventive
action. In Republic Serbia, in Belgrade, they were implemented in-depth analysis of
traffic accidents, in a period of one year and identified certain impacts of the road on
the occurrence of a traffic accident, as will be explaine in more detail in this paper.

Keywords: traffic accident, influential factors, in-depth analysis, consequences
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ANALIZA SAOBRACAJNIH NEZGODA SA ASPEKTA BRZINE KRETANJA
VOZILA

Marija Dordevi¢, Javno preduzece ,Putevi Srbije, Zoran PeSovi¢, Javno
preduzece ,Putevi Srbije”, Ivana Andrijani¢, Javno preduzeée ,Putevi Srbije”, Milos
Milosavljevi¢, Javno preduzece ,Putevi Srbije”

Rezime: Primenom ITS-a za upravljanje saobracajem na putevima omogucéeno je
kontinualno pracenje uCesnika u saobracaju tokom cele godine, u cilju prikupljanja
kvalitetnih podataka na osnovu kojih je moguce izvoditi sloZenije analize, kao $to su
odredeni indikatori bezbednosti saobrac¢aja. Jedan od mnogih implementiranih ITS-a
za prikupljanje parametara saobracajnog toka bitnih za upravljanje saobra¢ajem na
drzavnim putevima u Republici Srbiji predstavljaju automatski brojaci saobracaja (u
daljem tekstu ABS). Na drzavnim putevima u Republici Srbiji postoji instalirano oko
350 ABS-a kojima upravlja Javno preduzece “Putevi Srbije”. U radu je predstavljen
jedan od mogucih nacina prikupljanja podataka o brzinama vozila i protoku saobracaja
koris¢enjem ABS-a. Analizirana je zavisnosti broja saobrac¢ajnih nezgoda od protoka
saobracaja i brzine vozila dobijenih sa ABS-a. Analiza je radena na osnovu podataka
o protoku saobracéaja, brzini kretanja vozila dobijenih sa ABS-a, saobracéajnoj
signalizaciji (prvenstveno ogranienju brzine), Zakonskoj regulativi Republike Srbije i
saobracajnim nezgodama u blizini postavljenih ABS-a.

Kljuéne reci: saobracajni protok, saobracajne nezgode, automatski brojadi
saobracaja, brzina, bezbednost saobracaja

ANALYSIS OF TRAFFIC ACCIDENTS FROM THE ASPECT OF VEHICLE SPEED

Abstract: The collection of quality data on traffic throughout the year was facilitated
by the use of ITS for traffic management on roads. More complex analyzes of these
collected data provide traffic safety indicators. Automatic traffic counter (hereinafter
ABS) is one of the devices used for data collection on the roads of the Republic of
Serbia. On roads in the Republic of Serbia there are about 350 ABS installed by the
Public Enterprise “Roads of Serbia”. The paper presents the method of collecting
data on the speeds of motor vehicles and data of traffic flow collected on ABS . The
speed of the vehicle, traffic fow and the number of traffic accidents were analyzed.
The analysis was based on data on the speed of vehicles and traffic flow received
from ABS, traffic signalization (primarily speed limitation), the Serbian legislation and
traffic accidents near the installed ABS.

Keywords: traffic flow, traffic accidents, automatic traffic counters, speed, traffic
safety
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AHAIMU3A MOOENA 3A TMPOPAYYH EKCMNOATALMOHUX BP3UHA HA
BAHIPAACKUM NYTEBUMA

BecHa MewTtepoBuh, YHuBep3uteT y beorpagy CaobpahajHu dakynTtert, Cpbuja,
BnapgaH Tyouh, YHuBepsuteT y beorpagy CaobpahajHu dakyntet, Cpbuja

Pe3unme: bpanHa je, ca acnekta caobpahajHor MHXeHepCTBa, BaXkaH MokasaTerb
Koju uMa yTuuaj Ha edmKkacHOCT, Bpeme nyToBaha, 6e30egHoCT y caobpahajy,
€KOHOMMWYHOCT M TPOLUKOBHE aHanm3e. C TuMm y Be3u, MOryhHOCT n cnocobHocT
NpoLeHe BanuOHWX W aXypHUX eKcnioataumoHux 6Op3auHa caobpahajHor Toka
npenctaBiba OCHOBY 3a MfaHupawe, MNpojeKkToBawe M BpedHOBame, Kao U 3a
ynpaerbamwe caobpahajem n 6e3begHowhy Ha nyteBuma. OCHOBHM LB OBOra paga
je oa ce, kpo3 npuMeHy ogabpaHux noctojehux Mogena npopadyHa ekcrnroatauMoHnX
Op3uHa Ha YeTpHaecCT AeoHuLa ABOTpaYyHuX nytea y Cpouju, yTBpam y Kojoj je mepu
CBaku of NpuMereHMX mogdena nogobaH 3a npuMmeHy Ha Mpexu nyteBa Cpbuje.
Y pagy cy, kao OCHOB 3a MpoBepy NOAOBHOCTM NPUMEH-EHNX MoAena, KopuwheHu
nogaun O TEXHMYKO eKCnioataumoHMM KapakTepucTukama nyTta u caobpahajHmx
TOKOBa, eMMNupujcka MCTpaxuBara, Kao M nodauy O peariHUMm ekcnioatauuoHuM
Op3nHama 0obujeHn ca ayTtomaTtckux 6pojada caobpahaja.

Krby4He peuun: ekcnroartaumoHa 6p3uHa, 4BOTPaYHU NyTeBU, nopehere mogena

Abstract: From a traffic engineering point of view, speed is an important indicator with
impact on efficiency, travel time, traffic safety, cost effectiveness and cost analysis.
Therefore, the possibility and capability to assess valid and up-to-date operating
speed represents the basis for planning, designing and evaluating, as well as traffic
management and road safety. The main objective of this paper is to determine to what
extent is each of the applied models suitable for Serbia’s road network, by applying
existing operating speed models to fourteen sections of two-lane rural highways. As a
basis for checking the suitability of applied models, the data on characteristics of road
and traffic flow, empirical research, as well as data on real operating speeds obtained
from automatic traffic counters were used.

Keywords: operating speed, two-lane roads, models compare
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UTICAJ PRISTUPA NA EFIKASNOST SAOBRACAJA DVOTRACNIH PUTEVA

Marijo Vidas, Univerzitet u Beogradu, Saobracajni fakultet, Srbija, Vladan Tubi¢,
Univerzitet u Beogradu, Saobracajni fakultet, Srbija, Nemanja Stepanovi¢,
Univerzitet u Beogradu, Saobracajni fakultet, Srbija

Rezime: Visoka efikasnost saobrac¢aja na deonicama daljinskih dvotracnih puteva,
predstavlja zadatak Cijem ostvarenju teze svi, od same drzave, upravljaca putevima,
preko samih korisnika. Svaka saobracajna deonica ima dvostruki, a istovremeno
kontradiktorni zadatak: da obezbedi efikasno saobracajno povezivanje i omoguci
pristupacnost lokacija u neposrednom okruzZenju puta. U radu ¢e glavni akcenat biti
stavljen na kvantifikaciju problema koje pristupi izazivaju u saobra¢ajnom toku na
glavnom pravcu sa aspekta efikasnog saobrac¢ajnog povezivanja, odnosno efikasnosti
saobracaja. Identifikovani su vremenski zastoji u glavnhom saobrac¢ajnom toku, koje
izazivaju manevri vezani za pristupe, kao osnovni pokazatelj za kvantifikaciju uticaja
pristupa do lokacija u neposrednom okruzenju puta. Vremenski zastoji su pogodni
za ovu analizu i sa aspekta osnovnog parametra saobracajnog toka — vremena
putovanja, kao jedan njegov deo koji nam direktno pokazuje kakva je efikasnost
saobracaja na posmatranoj deonici.

Kljuéne reci: pristup, vremenski zastoji, vreme putovanja, brzina saobracéajnog toka
THE IMPACT OF ACCESS ON THE EFFICIENCY OF TWO-LANE HIGHWAYS

Abstract: Roads are valuable resources and most important public investment of a
country, therefore road network is the basis for the good functioning of all aspects of
a country. According to general understanding of the functional system of roads it is
often impossible to provide a high level of service (safe and undisturbed movement
of vehicles on the roads) with realization of optimal speed and accessibility of given
location (access) in the observed time. In this paper, the main focus will be on the
quantification of the impacts of access on the conditions in traffic flow on the main
direction from the aspect of efficient traffic connections, that is, traffic efficiency. Time
delays in the main traffic flow have been identified as a basic indicator for quantifying
the impact of access to locations in the immediate road environment. Time delays is
suitable for this analysis and from the aspect of the basic parameter of the traffic flow
- time of travel, as one of its parts, which directly shows us the efficiency of traffic on
the observed section.

Keywords: access, time delay, travel time, travel speed
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B ANALIZA MERODAVNIH SAOBRACAJNIH PROTOKA U POSTUPCIMA
KREIRANJA PROJEKTNIH RESENJA PUTEVA

Milo§ Petkovié, Univerzitet u Beogradu, Saobracajni fakultet, Srbija, Vladan
Tubié, Univerzitet u Beogradu, Saobracajni fakultet, Srbija, Nemanja Stepanovi¢,
Univerzitet u Beogradu, Saobracajni fakultet, Srbija

Rezime: U procesu planiranja, projektovanja i definisanja argumenata neophodnih za
donoSenje odluka o ulaganju investicija u predlozena reSenja puta ili mreze, znacajno
mesto zauzimaju i faze vrednovanja projektnih reSenja. Pod pojmom vrednovanje
podrazumeva se definisanje argumenata na osnovu kojih se donose odluke od kojih zavisi
hoce li, kada, gde i koja od planiranih reSenja prerasti u realnost, ili ¢e ostati neostvarene
ideje. Za efikasno izvrSavanje proracuna ukupnih koristi, u analitickim postupcima,
znacajnu ulogu imaju merodavni parametri saobracajnog toka, a pre svega PGDS i
merodavni saobracajni protoci. Medutim, problem se javlja u slu€aju pogreSnog koriséenja
merodavnih protoka u fazama projektovanja i vrednovanja. Uputstva preporucuju i
obavezuju analitiCare da merodavne protoke analiziraju po klasama, 3to je veoma retko
radeno u dosadasnjoj praksi. Iz tog razloga, u ovom radu je sprovedena generalna
analiza merodavnih saobracajnih protoka na mrezi puteva u Republici Srbiji za period
od 2011. do 2015. godine. Poseban akcenat je stavljen na karakter saobraéajnih tokova,
vremenske neravnomernosti, distribuciju protoka po klasama i analizu eksploatacionih
brzina u zavisnosti od merodavnih protoka i klasa ¢asovnih protoka. Rezultati ovog rada
bi trebalo da omoguée sprovodenje argumentovanijih analiza u fazama projektovanja,
saobracajnom i ekonomskom vrednovaniju putnih projekata.

Kljuéne reci: merodavni protok, PGDS, klase protoka, vrednovanje, projektovanije

ANALYSIS OF DESIGN HOURLY VOLUMES IN THE PROCEDURES FOR
CREATING PROJECT SOLUTIONS OF ROADS

Abstract: In the process of planning, designing and defining the necessary arguments
for making investment decisions in the proposed solutions of the road or network, an
important place is occupied by the evaluation of the design solutions. The term evaluation
considers the definition of arguments on the basis of which decisions are made, that
determine when, where and which of the planned solutions become a reality or remain
unrealized ideas. For effective calculations of the total benefits in analytical methods,
parameters of traffic flow have important role, especially AADT and design hourly volumes
(DHV). However, the problem arises in the case of misuse of DHV in the phases of design
and evaluation. Directions suggest and obligate analysts to analyze DHV by class, which
is rarely done in practice. For this reason, this paper has conducted a general analysis
of DHV on the network of roads in the Republic of Serbia for the period from 2011 to
2015. Special importance was placed on the nature of traffic flows, time imbalances, flow
distribution by class and analysis of operating speed based on design hourly volumes and
classes of traffic flow. The results of this paper should enable better implementation of
analysis in the phases of design, operational and economic evaluation of road projects.

Keywords: design hourly volume, AADT, classes of flow, evaluation, design.
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THE MAIN RESULTS OF THE CONNECTA PROJECT - RSI IN SEETO NETWORK

Krsto Lipovac, University of Belgrade, Faculty of traffic engineering, Belgrade, Serbia,
Srbislav Gugleta, City Administration for Construction Land and Investments, Novi
Sad, Serbia, Dusan Savkovié¢, Mott MacDonald, Belgrade, Serbia, Darko Cvoric,
Routing Ltd, Banja Luka, Republic of Srpska, Bosnia and Herzegovina

Abstract: The purpose of this paper is to present the preliminary results for road
safety inspection for the whole SEETO Core and Comprehensive Road Network in
the Western Balkans (WBG6). More than 10% of network (562km) team of international
and local experts performed inspections and each of 22 sections in 6 countries
prepared reports. In this paper focus is on selection and presentation of major
common problems with recommendations for their improvements. Albeit, there are
different problems in each country, same or very similar problems were detected,
recommendations were possible to be conducted. All data collected and processed
within RSI’s are basis for short-term plans. Following the progress of transportation
and road infrastructure in region, systematic approach in road safety inspections is
necessary. In next period recommendations should be respected and accepted by
local beneficiaries to reduce risks in their respective road networks. All inspections
where performed in maximum cooperation with all state road authorities and local
designers which is essential in process of enhancing road safety in whole region.

Keywords: Road safety, inspection, SEETO network, assessment, recommendations.

HAJBAXHWUJA NUCKYCTBA NMPOJEKTA CONNECTA KOJA CE OOAHOCE HA NBC
NYTEBA Y SEETO PETMOHY

Peaume: Y Toky 2017. u 2018. rogmHe, y pervoHy Jyro-uctodHe EBpone,
OnicepBaTtopuja 3a TpaHcnopt (SEETO) je peanusoBana npojekat CONNECTA.
Be3begHocT caobpahaja je 6una nocebHa KOMMOHEHTa MpojekTa. Y OKBUPY OBe
KomnoHeHTe ypaheHe cy lMpoBepe 6e3benHocTn caobpahaja Ha oko 10 % mpexe
€BpONCKMX MyTeBa M Apyrnx nyteBa y pernoHy (Core n Comprehensive nytesn).
MocebHo ogabpaH TMM NpoBeprBaYa ca MefyHapoaHNM UCKYCTBOM je 0buLLIao Npeko
560 km nyTteBa n ypaguo 22 nsselutaja o nposepu BC. Y pagy he 6uTtu npukasaHu
npBu pe3yntartu oBux npoeepa. NocebHo he GUTK NprkasaHn HajBaXkHUjU Npobnemu
KOjU Cy YOYeHU y MojeauHUM [pXaBama M HajBakHuje npenopyke 3a yHanpehewe
©e3beanHocTn caobpahaja Ha oBMM nyTeBMMa. Maga nva pasnuke namehy gpxaea,
MOry Ce MPEno3HaTh MU HEKW, BEOMA BaXKHU WCTW UMW CAMYHW Npobremun, OgHOCHO
MOry Ce MpenopyvuTh crnndHe Mepe YHanpehewa. Y cagawhoj ¢asn passoja
caobpahaja n nyTHe MHGPACTPYKType Y PErMoHy, HEONxXodHo je Ja Ce HacTaBu ca
cucTemaTckoM npoBepom 6e3beaHocTn caobpahaja 1, y WTo KpaheM poky, peanunayjy
npenopyke, 0QHOCHO CMare pu3numM y caobpahajy Ha oBuM nyteBuma. HaBegeHe
npoBepe Cy peanu3oBaHe Yy TECHOj capafuv ca npeacTaBHUUMMA yrnpaBibaya
nyTeBMMa u NpojekTaHTMMa y NnojeguMHuM gpkaBama, LWTo Ou Tpebano aa noseha
OOPXMBOCT MpojeKkTa, OAHOCHO Aa 0b6e3denun TpajHuje yHanpehehe 6e3begHOCTU
nyTeBa y pPEernoHy.
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l CRASH CUSHIONS AND END TERMINALS: SPECIFIC DEVICES TO SAVE LIVES
Roberto Impero, Industry A.M.S., ltaly

Abstract: The argument of this presentation will concern the problems and the
solutions designed to protect the car drivers in case of collision against hazards in
different situation. It is proposed a “problem - solution” approach which can clarify any
possible usage of vehicle restraint systems according to the shape and the size of the
obstacle to be protected.

The aim of such presentation is to sensitize road authorities and designers to the use
of devices which are really able to save lives even if the use of those devices is not
required by Local Norms.

Keywords: Road Safety, Vehicle Restraint Systems, Road Deaths, Hazards,
Protection of obstacles.
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UTICAJ KARAKTERISTIKA PUTA | OKRUZENJA NA EMOCIJE VOZACA

Marjana Cubranié-Dobrodolac, Univerzitet u Beogradu, Saobraéajni fakultet, Srbija,
Svetlana Cigevié, Univerzitet u Beogradu, Saobrac¢ajni fakultet, Srbija, Aleksandar
Trifunovié, Univerzitet u Beogradu, Saobracajni fakultet, Srbija, lvana Stoki¢,
Univerzitet u Beogradu, Saobracajni fakultet, Srbija, Andela Josi¢, Univerzitet u
Beogradu, Saobracajni fakultet, Srbija,

Rezime: Opazanje karakteristika puta i njegovog okruzenja utiCe na trenutno
raspolozenje vozaca, tj. na njegovo emocionalno stanje. U istraZivanju realizovanom
na uzorku koji se sastojao od 51 ispitanika, koriS¢en je upitnik koji se sastoji od
fotografija sa razliCitim scenarijima saobra¢ajnog okruzenja. Ispitanici su se
izjasnjavali dajuci odgovore na devetostepenoj kakav osecaj u njima izaziva prikazana
saobracajna situacija (podeljeno na segmente: Valenca, Uzbudenost i Dominantnost).
U radu ¢e biti analizirane tipicne emocije koje dominiraju kod ispitanika u odnosu na
prezentovan eksperimentalni sadrzaj.

Kljuéne reci: Emocije, percepcija, karakteristike puta, okruzenje puta

THE INFLUENCE OF THE ROAD AND ENVIRONMENT CHARACTERISTICS ON
THE DRIVER’S EMOTIONS

Abstract: Perception of characteristics of road and its environment affects the driver’s
current mood or his emotional state. In research conducted of 51 respondents is
used questionnaire which consisting of photos with a different scenarios of traffic
environment. The respondents answered by giving answers to the nine-stage feelings
caused by the presented traffic situation (divided into segments: Valenca, Activation
and Control). In this work will be analyzed typical emotions which dominate to the
respondents in relation to presentive experimental content.

Keywords: Emotions, perception, characteristics of road, environment of road
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B ANALIZA MODELA ZA PRORACUN ZASICENOG SAOBRACAJNOG TOKA ZA
NEZASTICENA LEVA SKRETANJA 1Z EKSKLUZIVNE TRAKE

Anica Kocié, Univerzitet u Beogradu, Saobraéajni fakultet, Srbija, Nikola Celar,
Univerzitet u Beogradu, Saobracajni fakultet, Srbija, Stamenka Stankovi¢,
Univerzitet u Beogradu, Saobracajni fakultet, Srbija

Rezime: Odredivanje kapaciteta signalisane raskrsnice i proracun parametara
rada svetlosnih signala neposredno su povezani sa terminom zasi¢en saobracajni
tok. ViSestruka primena zasi¢enog toka istiCe njegov znacaj i potrebu za tacnim
utvrdivanjem njegove vrednosti, primenom modela ili istrazivanjem na terenu u
realnim uslovima. U modelima je u nekim sluéajevima definisana bazna vrednost
zasi¢enog toka trake za levo skretanje, dok je u drugim definisan faktor redukcije
bazne vrednosti za traku pravo na vrednost koja odgovara traci za levo skretanje.
Pored standardnih uticajnih faktora na vrednost zasi¢enog toka, kao $to su struktura
toka, Sirina trake, nagib prilaza itd., u slu€aju levog skretanja znacajan je uticaj nacina
opsluzivanja u okviru signalnog plana. Naime, ukoliko se levo skretanje opsluzuje
kao nezasti¢eno, odnosno ima konflikt sa tokom iz suprotnog smera i/ili sa peSacima
na izlazu raskrsnice, postoje i dodatni uticajni faktori. Predmet ovog rada je analiza
modela za proracun vrednosti zasi¢enog toka ekskluzivne trake za nezasti¢eno levo
skretanje, sa akcentom na utvrdivanje uticajnih parametara na vrednost zasi¢enog
toka.

Kljuéne reci: zasicen saobracajni tok, nezasticeno levo skretanje, signalisana
raskrsnica

ANALYSES OF MODELS FOR ESTIMATION PERMITTED EXCLUSIVE LEFT
TURN LANE SATURATION FLOW

Abstract: Signalized intersection capacity estimation and signal timing parameters
optimization are directly related to the term “saturation flow”. Multiple application of
saturation flow highlights its importance and need for accurate saturation flow rate
estimation by models for that purpose or by researches. Saturation flow rate could be
defined as a base saturation flow rate or as saturation flow rate reduction factor for
left-turn lane. Besides the influence of traffic composition, lane width, approach grade,
etc., left-turn phasing treatment has a key effect on saturation flow rate. Namely,
if left-turn is permitted there are additional adjustment factors due to conflict with
opposing vehicle and/or pedestrian flow. This paper presents analysis of saturation
flow models for permitted exclusive left-turn lane with an emphasis on adjustment
factors.

Keywords: saturation flow, permitted left turn, signalized intersection
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KARAKTERISTIKE SAOBRACAJNIH TOKOVA | USLOVI SAOBRACAJA NA
DRZAVNOJ PUTNOJ MREZI REPUBLIKE SRBIJE

Vladan Tubié¢, Univerzitet u Beogradu, Saobracéajni fakultet, Srbija, Marijo Vidas,
Univerzitet u Beogradu, Saobracajni fakultet, Srbija, Nemanja Stepanovi¢,
Univerzitet u Beogradu, Saobracajni fakultet, Srbija

Rezime: U radu su prikazani rezutati generalne kvantitativne i kvalitativne analize
promena potraznje (saobracajnih tokova) na primarnoj putnoj mrezi Republike
Srbije u periodu 1990-2016. godine. Analize se zasnivaju na dostupnim podacima
sa automatskih brojata saobracéaja sa fokusom na promene saobracajnih zahteva
na primarnoj vangradskoj putnoj mrezi, odnosno promenom i podelom po klasam
Prose¢nog godiSnjeg dnevnog saobracéaja (PGDS) i transportnog rada. Posebno
su analizirane promene saobracajnih tokova sa sezonskim varijacijama na
Panevrospkom mulitmodalnom Koridoru X i njegovim kracima na teritoriji Srbije,
odnosno glavnim potezima autoputeva, kojima se realizuje daljinski tranzitni
saobracaj. U radu je sprovedena i Ex-post analiza transportnih zahteva na Koridoru
X, sa ciljem utrvdivanja realno ostvarenih efekata i identifikacije svih odstupanja u
vremenskoj dinamici. Analiza stanja potraznje zajedno sa analizom ponude (stanja
putne mreze) predstavlja osnov za generalnu ocenu kvaliteta ponude (iskori§¢enost
kapaciteta, nivo usluge). To formira osnov za definisanje opstih zaklju¢aka i preporuka
za buduce aktivnosti na nivou mreze.

Kljuéne reci: Prosecan godis$nji dnevni saobracaj, trendovi, potraznja, ponuda

TRAFFIC FLOW CHARACTERISTICS AND CONDITIONS ON RURAL STATE
ROAD NETWORK OF REPUBLIC OF SERBIA

Abstract: This paper includes general quantitative and qualitative analysis of road
traffic demand changes on primary state road network in Republic of Serbia for the
1990 — 2016 period. Analyses of available traffic count data concentrate on primary
rural network level demand changes, in other words Average Annual Daily Traffic
(AADT) and Vehicle Kilometers changes and distribution. Transportation demand
changes and seasonl variations on road sections of Pan European Transportation
Corridor X (X, Xb and Xc), namely on motorway sections, in Serbia are further
analyzed due to the fact that these sections are the trunk roads for long distance
transit trips. The Ex-post analysis of the transport demand key factors with the aim
of defining realistically achieved effects and the identification of variations in time
dynamics was conducted for Corridor X. Present transport demand analyses together
with supply analyses of present condition of primary state rural road network are the
basis for overall transport supply appreciation (Volume to Capacity Ratio and Level
of Service estimates). They form the basis for general conclusions definition and
recommendations for future activities on network level.

Keywords: Average Annual Daily Traffic (AADT), Demand trends, Traffic demands,
Transportation supply
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H ANALIZA PODOBNOSTI MODELA ZA PREDIKCIJU SAOBRACAJNIH NEZGODA
NA PUTNOJ MREZI SRBIJE

Nemanja Stepanovié¢, Univerzitet u Beogradu, Saobracajni fakultet, Srbija, Marina
Milenkovi¢, Univerzitet u Beogradu, Saobracajni fakultet, Srbija, Sreten Jevremovi¢,
Univerzitet u Beogradu, Saobracajni fakultet, Srbija

Rezime: Vise od 1,25 miliona ljudi godiSnje pogine u saobrac¢ajnim nezgodama.
90% nastradalih je sa podrucja zemalja sa niskim i srednjim prihodima, kod kojih
troSkovi saobrac¢ajnih nezgoda iznose oko 3% BDP-a. Dominantno negativan uticaj
saobracaja najcesce se kvantifikuje kroz broj saobrac¢ajnih nezgoda i posledice koje
one izazivaju. Sustinski problem je kako u planiranom periodu eksploatacije postojecéih
i projektovanih puteva za odredene putne i saobracajne uslove predvideti broj i tezinu
saobracajnih nezgoda. Dugi niz godina razvijaju se i primenjuju modeli predikcije
saobracajnih nezgoda koji su u velikoj meri uticali na prevenciju nezgoda i svih
negativnih posledica koje one izazivaju. lako predstavljaju veoma vazne i neophodne
alate u procesima planiranja i projektovanja, Republika Srbija ne poseduje sopstveni
model, veé se koristi inostranim bez validne kalibracije. Osnovni cilj ovog rada je
kritiCka analiza rezultata i test primene 9 savremenih inostranih modela predikcije
saobracajnih nezgoda na reprezentativnom broju (49) odseka, putne mreze Srbije.
U drugom koraku sinteznom analizom dobijenih rezultata predlozic¢e se najpodobniji
modeli i smernice za kalibraciju istih.

Kljuéne reci: Modeli predikcije, bezbednost saobracaja, saobrac¢ajne nezgode.

ANALYSES OF MODELS FOR ESTIMATION PERMITTED EXCLUSIVE LEFT
TURN LANE SATURATION FLOW

Abstract: More than 1.25 million people per year are killed in road accidents. 90% of
the injured are from the low and middle income countries, where the costs of traffic
accidents is around 3% of GDP. Negative impact of traffic is usually quantified through
the number of accidents and the consequences they cause. The essential problem
is how to predict the number and severity of accidents on existing and designed
roads for preveiling traffic and road conditions. For many years, prediction models
have been developed and applied, which have greatly influenced the prevention of
accidents, and the reduction of the negative consequences that they cause. Although
they represent very important and necessary tools in the planning and design, the
Republic of Serbia does not have its own model, but is using foreign models without
correct calibration. The main objective of this paper is a critical analysis of the results
and the test application of 9 modern foreign models of traffic accidents prediction on
a representative number of sections (49), of the Serbian road network. In the second
step, a synthesized analysis of the obtained results will propose the most suitable
models and guidelines for their calibration.

Keywords: Prediction models, traffic safety, traffic accidents
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AHATU3A MABHUX YTULAJHUX ®AKTOPA HA BP3UHY U TPAJEKTOPUJY
KPETAHA BO3UNA Y NYTHUM KPUBNHAMA

Camwa Ppuu, paheBuHckn dakynTeT YHuBepsuteta y beorpagy, Cpbuja, OejaH
FaBpaH, paheBuHckn hakynTeT YHnBepanteTa y beorpaay, Cpbuja, Bnagan Unuh,
IpaheBuHCKM hakynTeT YHuBep3uTeTa y beorpagy, Cpbuja, ®Punun TpnuyeBcKw,
lpaheBuHckn cakynTeT YHuBep3uTeTa y beorpagy, Cpbuja, CtecpaH BpaweBau,
IpaheBuHCKkK hakynTeT YHuBepauTeTa y beorpagy, Cpbuja

Pe3sunme: Be3begHocT caobpahaja, kao nocnegmua 3HavajHor 6poja caobpahajHux
Hesroga n narybrbeHux rbYACKMX XKMBOTA Y Ma, NocTana je je4aH of HajakTyenHmujux
npobnema pdaHawwer caeBpemeHor gpywTBa. Kako 6u ce pgocturao, a mnotom
N ogpxao KOHTUHyMpaHu onagajyhm TpeHg porahamwa caobpahajHux Hesroga,
HeonxoaHo je npobrnem 6e3begHOCTM nMocMaTtpaTyM ca CTaHOBMLITA WMHTepakuuje
BO3aya, BO3una v okonuHe. BehuHa gocagaluwbumx ncTpaxkuBawa nokasana cy ga
KIby4He MHopmaLmje U3 oKonmHe BO3ady npyxa ynpaso nyT. Tako Hajsehn yTuuaj
Ha BO3aya, MpW AOHOLLEHY OAJlyKE O HauYMHYy BOXH-E M MPOMEHW CTaka KpeTawa
BO3una, Mmajy npe cBera enemMeHTu CUTyauuoHor nfaHa nyTta. Y oBom pagy he
OuTn NpukasaHa cuHTe3a gomahunx M MHOCTPaHMX UCTPaXnBarwa Ha TeMY [MaBHUX
yTUUajHuX oakTopa Ha Op3nHY 1 TpajekTopujy KpeTaka Bo3usa y NyTHUM KpuBMHama,
Ca aKLUEeHTOM Ha aHanu3un Bese Op3nHa — NPOJEKTHN eNeMeHTU MyTa, Kao jedHor of
KIbYYHUX NapameTtapa Koju yTudy Ha 6e30egHOCT U yagoOBHOCT BOXHsE Y LIESNTUHN.

Krby4yHe peun: 6e3begHocT caobpahaja, pagunjyc KpuBnHe, TpajekTopuja KpeTama,
npojekTHa Op3uHa, oueknBaHa b6p3nHa BOXHe, TPEHYTHa Op3unHa

ANALYSIS OF THE MAIN IMPACT FACTORS ON THE VEHICLE SPEED AND
TRAJECTORY ON RURAL ROAD CURVES

Abstract: Road safety, due to a large number of accidents and casualties, has
become one of the most important issues of modern society. To achieve and maintain
a continuous descending trend of traffic accidents, it is necessary to study the safety
problem from the point of interaction of driver, vehicle and the environment (roadway).
Previous studies have shown that the most important information perceived by driver
is provided by the road itself. Thus, the utmost effect on the driver, when making a
decision about how to drive, is made by the elements of road horizontal alignment...
This paper will present the synthesis of domestic and foreign research of the main
influencing factors regarding vehicle speed and trajectory in horizontal curves, with
emphasis on the analysis of the link between speed and road design elements, as
one of the key parameters that affect road safety and ride comfort in total.

Keywords: road safety, curve radius, vehicle trajectory, design speed, operating
speed, current speed
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B NEPUENUWJA 30 BUSYENHUX O3HAKA Y 30HAMA LLKONA

CeeTnaHa YuueBuh, YHuBep3uTeT y beorpagy CaobpahajHu dakyntet, Cpbuja,
AnekcaHpap TpudyHoBuh, YHuBep3uTeT y beorpagy CaobpahajHu dakynrer,
Cpbuja, Hatawa BupoBuh, YHuepauter y beorpagy CaobpahajHu dakynTer,
Cpbuja, MapujaHa Mowwuh, YHuepauter y beorpagy CaobpahajHu dakynTer,
Cpbuja

Pe3unme: HenpunaroheHe 6p3nHe Bo3una ycrnosumMa y caobpahajHom TOKy rmaBHU cy
doakTop Koju OoBOAM OO HacTaHka caobpahajHux Hesroga CBMX kaTeropuja Bosuna.
OBaj nogaTtak nogcTakao je CTpyyHe TMMOBE [ia Ce NMOCBETE TpaXKeky HOBMX Npeasnora
3a pellaBarbe npobnema HebesbegHe 6Gp3vHe BoXhe. Kao ogroBop, NpojeKkTHM
TMMOBM OOLNN Cy Ha uaejy oa uctpaxyjy ytmuaj 30 Bn3yenHux o3Haka Ha Gp3vHy
KpeTaka BO3una, Kao 1 Ha ocTana noteHumjanHa no3nTmeHa noHallaxa y Boxwu. 3[4
XOPU3OHTasIHE 03HaKe, y CTBapu, NpeacTaBibajy ONTUYKe Urysuje Koje Mory JoBecTu
[0 3aBapaBarba Oka nocMaTpaYa, jep OHO LUTO BO3a4uM BUAE Kao TPOAMMEH3NOHAITHN
doun3nykmn objekar, 3anpaeo je caMo Krnacu4Ha XopuaoHTarnHa curHanmsaumja. OBakas
BV XOPU3OHTarHe curHanunsaumnje obnyHo ce KOpuUcT Ha MecTuma rae nopyke Koje
npyXa KnacuyHa XOpu30oHTarnHa v BepTuKarnHa curHanuaaumja HUCy OOBOSbHE (HMp.
30Ha LWkone, 30Ha ycrnopeHor caobpahaja). N3 HaBeaeHMX pasnora CnpoBedeH je
ekcnepumeHT nomohy 3[1 Hao4dapa Koje Cy UCMAUTaHMUWM KOPUCTUNK 3a rnejame
pasnuuntux 3L BM3yernHuMx O3Haka y 30Hama Lwkone. [Npe camor ekcnepumeHTa
NcnMTaHnUM cy ogroeapanu Ha OCHOBHa couuno-gemMorpacdpcka nutama, Koja nameny
ocTanor umajy 3agatak ga knacudukyjy n ucnmtaHvke npema Bo3avykoM UCKYCTBY,
y4yecTanoctu BOXhe, UTH. AHanm3om [obujeHux pesyntata MOXxe ce CTBOPUTU
OCHOB 3a MMMMIEMEHTaLMjy OBakBMX caobpahajHux pellera y 30Hama LiKona u Ha
TepuTtopujn Penybnmke Cpbuje

KrbyuHe peuum: 31 xopusoHTanHe o3Hake, 30Ha LuKorne, caobpahajHa curHanusaumja,
nepuenuuja, 6e3begHocT caobpahaja

THE PERCEPTION OF 3D VISUAL MARKINGS IN SCHOOL ZONE

Abstract: Unadjusted vehicle speeds in traffic conditions are the main factor causing
of traffic accidents for all vehicle categories. This information encouraged expert
teams to devote themselves to looking for new proposals to address the problem of
unsafe driving speeds. In response, project teams came up with the idea to explore
the impact of 3D visual markings on the speed of vehicles as well as on other potential
positive driving behaviors. 3D horizontal markings, in fact, represent optical illusions
that can lead to the welding of an observer’s eye, because what drivers see as a
three-dimensional physical object is in fact only a classical horizontal signaling. This
type of horizontal signaling is usually used in places where messages provided by
classical horizontal and vertical signaling are not sufficient (e.g. School Zone, slow-
motion traffic zone). For the above reasons, an experiment was conducted using 3D
glasses used by the respondents to view different 3D visual markings in the school
zones. Before to the experiment, subjects responded to basic socio-demographic
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questions, which, among other things, have the task of classifying respondents
according to driver’s experience, driving frequency, etc. An analysis of the obtained
results can provide the basis for the implementation of such traffic solutions in the
zones of schools and on the territory of the Republic of Serbia.

Keywords: road safety, curve radius, vehicle trajectory, design speed, operating
speed, current speed
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B YTUUAJ CTABA KONOBO3A HA BE3BEOHOCT W TPOLWIKOBE

EKCNNOATALWUJE

KatapuHa Taguh, YHuBepsuteT y beorpagy CaobGpahajHu dakyntet, Cpbuja,
Onueepa [lamwbaHoBuh, YHuBep3uTeT y beorpagy CaobpahajHu dhakyntet, Cpbuja

Pe3unme: Y cTpykTypn chaktopa of Kojux 3aBucu 6e3begHocT caobpahaja, jegaH
of, HajsHayajHujux je nyT. [lyT je jegaH of enemeHata umju yTuuaj Moxe OuUTK
OVIPEKTaH Unun HaMpekTaH, Ha 6e3b6eaHoCT caobpahaja. YTuuaj nyta Ha 6e36egHoOCT
caobpahaja ornega ce Kpo3 TEXHWYKE M eKcrnroaTauMoHe MnokasaTerbe. TeXHUYKM
nokasaTtesbu Cy y BENIMKOj Mepu UCTPaXKEHU, LUTO HUje Cry4yaj ca ekchnioaTaunoHuUM
napametpuma. JegaH of BeoMa cnabo MCTpaXeHMX ekcnnoataumoHnx napameTapa
je ctame konoBo3a. OcuM Ha 6e36e4HOCT, CTake KONoBO3a YTUYE U Ha TPOLUKOBE
ekcnnoaTtaumje. KapakTepucTuke KoroBo3a Koje yTuiy Ha 6e30egHOCT BOXH-€
N TPOLUKOBE eKchroaTauuje Cy: XpanaBoCT, yAapHe pyrne KoroTpasw, MnornpevHe
NyKOTUHE, MOAYXHE MYKOTMHE, MpEXHe MykoTuHe u ap. Y pagy he Ha OcHOBy
eMMUPUCKUX UCTpaxuBawa W NPUMEHOM CTaTUCTUYKMX MeToda OuTu UCTpaxkeH
HaBeoHW YTMLA] CTakwa KoroBo3a Ha 0e3begHocT caobpahaja M TpolwKoBe
ekcnnoatauuje.

Krby4He peun: cTame KornoBosa, 6e36egHoCT caobpahaja, TPOLUKOBU ekcnioaTtaumje

IMPACT OF PAVEMENT CONDITION ON TRAFIC SAFETY AND VEHICLE
OPERATION COSTS

Abstract: In the structure of the factors that influence on traffic safety, one of the most
important is the road characteristics. Therefore, road is one of the most influential
factor that can have direct or indirect influence on traffic safety. The impact of the road
on road safety is reflected in technical and exploitation indicators. Technical indicators
have been largely researched, which is not the case with exploitation parameters.
One of the very poorly researched exploitation parameters is the pavement condition.
In addition to safety, the condition of the road surface also effects on. Characteristics
of the vehicle operation costs the road surface that affect the traffic safety and the
vehicle operation costs are: roughness, potholes, transverse cracks, longitudinal
cracks... Based on empirical research and the application of statistical methods, the
impact of the condition of road surface on traffic safety and exploitation costs will be
investigated.
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Sustainable Development and Environmental Protection / Odpxueu pa3eoj u 3awmuma XueomHe cpeduHe

B ULOGA SAOBRACAJNE INFRASTRUKTURE U PROMOVISANJU RAZVOJA
PRIVREDNIH ZONA U SLOVENIJI

Mr Andrej Guli¢, Urbanisti¢ni institut Republike Slovenije (UIRS), Ljubljana, Slovenija

Rezime: Promovisanje postojecih i planiranih privrednih zona u Republici Sloveniji
predstavlja jednu od veoma aktualnih razvojnih tema sa kojom se u novije vreme na
stru¢nom, planskom i implementacijskom nivou bave razliCite drzavne i regionalne
institucije kao i jedinice lokalne samouprave te preduzeéa. U radu su naglaseni
pretezno prostorni i saobracajni aspekti razvoja privrednih zona. Prikazana su
usmerenja i kriterijumi njihovog razvoja koji su definisani u vazeéim prostornim
dokumentima drzave kao i u rezultatima izabranih medunarodnih studija. U nastavku
rada izneseni su predlozi kriterijuma za prostorno planiranje privrednih zona na
drzavnom, regionalnom i subregionalnom nivou, koji obuhvataju i niz kriterijuma u
oblasti saobracajne infrastrukture. Demonstrirani su primeri dugoro€nog prostornog
planiranja privrednih zona. U zakljuCku rada predstavljen je sadrzaj web stranice
INVEST SLOVENIA, koju je za potrebe agencije SPIRIT SLOVENIA koncipirao
Urbanisticki institut RS i u kojoj je predstavljena aktuelna ponuda lokacija za razvoj
privrednih zona u Republici Sloveniji.

Kljuéne reci: Privredne zone, saobraéajna infrastruktura, promovisanje, planska
usmerenja, prakse, Slovenija

THE ROLE OF TRANSPORTATION INFRASTRUCTURE IN PROMOTING THE
DEVELOPMENT OF BUSINESS ZONES IN SLOVENIA

Abstract: Promoting the existing and planned business zones in the Republic of
Slovenia has been one of the most important development issue in the recent decade
which has been dealt with at the expert, planning and implementation level by various
national and regional institutions, local governments and enterprises. The paper
highlights mainly the spatial and transportation aspects of the issue. Guidelines
and criteria for business zones development as used in the valid spatial planning
documents of the country and from selected international studies are presented.
Examples of long-term spatial planning of economic zones in expert studies
for regional spatial plans are highlighted too. A set of spatial and transportation
planning criteria of economic zones at the national, regional and sub-regional level
is furthermore explained. In the final part of the paper, the content of the website
INVEST SLOVENIA, commissioned by the SPIRIT SLOVENIA - Public Agency for
Entrepreneurship, Internationalization, Foreign Investments and Technology, and
elaborated by the Urban Planning Institute of RS is presented. The website hosts an
updated offer of the locations for the development of business zones in the Republic
of Slovenia.

Keywords: Business zones, transportation infrastructure, promotion, planning
guidance, practices, Slovenia.
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PROCENA SOCIO-EKONOMSKIH UTICAJA MOGUCEG POZICIONIRANJANOVE
ZELEZNICKE PRUGE U PROSTOR POMURSKOG REGIONA (SLOVENIJA)

Mr Andrej Guli¢, Urbanisti¢ni institut Republike Slovenije (UIRS), Ljubljana, Slovenija

Rezime: Socio-ekonomska procena uticaja (SEPU) predstavlja najraSireniji
instrument za utvrdivanje potencijalnih sadasnijih i buducih drustvenih te ekonomskih
uticaja predlozene infrastrukture i drugih razvojnih projekata te za razvijanje
odgovarajucih politika i mera kojima se identificirani nepovoljni uticaji mogu ublaziti ili
ukloniti, pozitivni drustveni i ekonomski uticaji pa efikasno iskoristiti u korist zajednica
u kojima su projekti prostorno smesteni. U Sloveniji SEPU nije pravno obavezna,
zbog ¢ega njena upotreba zavisi o sadrzaju i prirodi pojedinacnih razvojnih projekata,
kao i o procenama narucioca. U radu su predstavljeni konacni rezultati delimi¢nog
SEPU izbora nove Zelezni¢ke pruge u Pomurskom regionu u Sloveniji u smeru Bad
Radkersburg (A) - Murska Sobota (SLO).

Kljuéne rec€i: Procena socio-ekonomskih uticaja (SEPU), nova Zeleznitka pruga,
Slovenija.

SOCIO-ECONOMIC IMPACT ASSESSMENT OF THE NEW RAILWAY LINE ROUTE
SELECTION IN THE POMURSKA REGION (SLOVENIA)

Abstract: Socio-Economic Impact Assessment (SEIA) represents the most widely
used tool for determining the potential current and future social and economic
impacts of proposed infrastructure and other development projects and for developing
appropriate policies and measures by which the identified adverse effects can be
mitigated or eliminated, and positive social and economic impacts effectively exploited
for the benefit of communities in which the projects are spatially located. In Slovenia
SEIAis not legally binding, for this reason its use depends on the content and nature
of specific development projects as well as on the contracting entity’s assessments.
In the paper the final results of a partial SEIA of the new railway link site selection in
the Pomurska region on the route Bad Radkersburg (A) - Murska Sobota (SLO) are
presented.

Keywords: Socio-economic impact assessment (SEIA), new railway link, Slovenia.
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100% RECLAIMED ASPHALT PAVEMENT USING GREEN REJUVENATORS

Ing. Lorenzo Sangalli, Iterchimica Srl, Suisio (BG), Italy, Ing. Luca Baccellieri,
Iterchimica Srl, Suisio (BG), Italy, PhD Ing. Loretta Venturini, Iterchimica Srl, Suisio
(BG), ltaly

Abstract: Together with the use of specific additives, Reclaimed Asphalt Pavement
(RAP) is generally used into new pavement with a dosage up to 40%, depending on
the type of layer. Nowadays, thanks to the latest-generation plants, it is possible to
increase the dosage of RAP up to 100%. This way, it is possible to reduce the energy
consumption and the use of raw materials such as aggregates and neat bitumen,
while guaranteeing a high sustainable pavement thanks to the green rejuvenators.
This research evaluates the rejuvenating effect through standard and rheological
tests on RAP binder. The results allow to establish the correct dosage both to fulfill
the limits required by the Technical Specifications of the Country where it is used and
to restore the original chemical characteristics of the oxidized bitumen (penetration
class 50/70 or 70/100), especially the maltenic fraction.

The work shows the case history of an Asphalt Concrete Base Layer realized with
100% RAP and the effect of the rejuvenator on the mixture in terms of Marshall Test
and Indirect Tensile Strength Tests.

Keywords: RAP, Sustainability, Rejuvenators, Binder Rheology
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SVRSISHODNOST JAVNE RASPRAVE KAO MEHANIZMA UKLJUCIVANJA
LOKALNE ZAJEDNICE U RAZLICITIM FAZAMA PRIPREME | IMPLEMENTACIJE
PROJEKATA

Selma Ljubijanki¢, Javno preduzece Ceste Federacije BiH, Sarajevo, Bosna i
Hercegovina, Fata Terzi¢, Javno preduzece Ceste Federacije BiH, Sarajevo, Bosna
i Hercegovina

Rezime: UkljuCivanje javnosti i uticaji lokalne zajednice kroz javne rasprave
osigurava se u svim fazama pripreme i realizacije projekata, od usvajanja prostorno-
planske dokumentacije do izvodenja radova. Obaveza provodenja javnih rasprava
predvidena je kako domadom legislativom tako i legislativom Medunarodnih
finanacijskih institucija. Dosadasnje iskustvo u provodenju javnih rasprava pokazalo
je, osim prednosti, i znaCajne probleme, gdje su javne rasprave dovele do zastoja
u implementaciji projekata. Cilj rada je ukazati na ove probleme i ponuditi neka
razmisljanja o moguénosti njihove prevencije.

Kljuéne reci: javna rasprava, Medunarodne financijske institucije

EFFECTIVENESS OF PUBLIC DISCUSSIONS AS A MECHANISM OF LOCAL
COMMUNITY INCLUSION IN DIFFERENT PHASES OF PREPARATION AND
IMPLEMENTATION OF PROJECTS

Abstract: Citizen Engagement, as well as the impact of local communities through
public discussions is ensured in all phases of project preparation and implementation,
from master plans to civil works. Public discussions are obligatory by both domestic
and international legislations. However, experiences gained in conducting public
discussions showed, apart from benefits, a whole range of problems, where public
discussions led to a standstill in the project implementation. The objective of this
paper is to point out such problems and offer thoughts on their prevention.

Keywords: Public discussion, International Financial Institutions
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B PLANUPRAVLJANJAZIVOTNOM SREDINOM U PROJEKTIMA REHABILITACIJE
PUTEVA

Iva Kaplanec, Institut za puteve AD Beograd, Srbija

Rezime: Projekat rehabilitacije puteva i unapredenja bezbednosti saobracéaja,
predstavlja prvu fazu vadinog Nacionalnog programa rehabilitacije puteva od koga
se oCekuje da u periodu 2014-2019 godine realizuje rehabilitaciju na duzini od oko
1100 km nacionalnih puteva Sirom zemlje. Plan upravljanja zivotnom sredinom (eng.
Environmental management plan - EMP) predstavlja dokument koji se izraduje
uz projekat rehabilitacije puteva po zahtevu i smernicama zastite medunarodnih
finansijskih institucija koje finansiraju projekat. Kljuéne komponente plana upravljanja
zivotnom sredinom su: plan za umanjenje negativnih uticaja na zivotnu sredinu i plan
pracenja uticaja na zivotnu sredinu. Cilj izrade plana upravljanja Zivotnom sredinom
je da ukaze na negativne ekoloske uticaje i probleme upravljanja u toku izvodenja
gradevinskih radova, kao i neophodne mere ublaZavanja uticaja koje se moraju
primeniti. Ovim radom bice predstavljen i objasnjen metod izrade EMP-a na osnovu
iskustva autora prilikom izrade pomenutog dokumenta, a koji obuhvata teorijske
studije i istrazivanja na terenu kao i vaznost uklju€ivanja lokalnog stanovnistva i
predstavnika vlasti na lokalnom i regionalnom nivou.

Kljuéne reci: Plan upravljanja zivotnom sredinom, Zivotna sredina, rehabilitacija puta
ENVIRONMENTAL MANAGEMENT PLAN IN ROAD REHABILITATION PROJECTS

Abstract: The Road Rehabilitation and Traffic Safety Improvement Project (RRSP)
represents the implementation of the first phase of the Government’s National Road
Rehabilitation Program which is expected to rehabilitate about 1100 km of national
roads across the country, from 2014 to 2019.The Environmental Management Plan
(EMP) is a document that is developed with the Road Rehabilitation Project on
the request and guidelines for the protection of International Financial Institutions
that fund the project. The key components of the Environmental Management Plan
are: Mitigation Plan and Monitoring Plan. The aim of the EMP is to highlight the
negative environmental impacts and management problems during the execution
of construction works, as well as the necessary mitigation measures that must be
applied. This work will present and explain the method of making EMP based on
the author’s experience on the preparation of the said document, which includes
theoretical studies and field research, as well as the importance of involving the local
population and representatives of the authorities at the local and regional level.

Keywords: EMP, environment, road rehabilitation
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ODRZIVI RAZVOJ | ZASTITA ZIVOTNE SREDINE U PLANSKOJ | TEHNICKOJ
DOKUMENTACIJI SA ASPEKTA PUTNOG SEKTORA

Jovana Munjas, Institut za puteve AD Beograd, Srbija

Rezime: Odrzivi razvoj i zastita zivotne sredine neophodni su segmenti planiranja.
Odrzivi razvoj podrazumeva pronalazenje ravnoteze izmedu drustvenog razvoja,
ekonomskog napretka i zastite zivotne sredine. Ovaj rad prikazuje razmatranje
aspekta zastite zivotne sredine u nasoj planskoj dokumentaciji, sa akcentom na putni
sektor, kroz razliCite nivoe prostornih i urbanisti¢kih planova, kao i ostale zakonske
regulative. Od nivoa detaljnosti planova, zavise mere i ciljevi zastite Zivotne sredine.
Cilj rada je ukazivanje na neophodnost i kompleksnost razmatranja zastite zivotne
sredine u svim fazama izrade planske i tehnicke dokumentacije iz oblasti putnog
sektora, kako bi proces planiranja i odlu€ivanja funkcionisao u cilju oCuvanja i
unapredenja kvaliteta Zivotne sredine, a samim tim i odrZivog razvoja.

Kljuéne reci: odrzivi razvoj, Zivotna sredina, putni sektor

SUSTAINABLE DEVELOPMENT AND ENVIRONMENTAL PROTECTION IN
PLANNING AND TECHNICAL DOCUMENTS WITH THE ASPECT OF THE ROAD
SECTOR

Abstract: Sustainable development and environmental protection are essential
segments of planning. Sustainable development implies finding a balance between
social development, economic progress and environmental protection. This paper
presents the consideration of the aspects of environmental protection in our planning
documentation, with emphasis on the road sector, through different levels of spatial
and urban plans, and other legal regulations. From the level of detail of the plans
depends the measures and goals of environmental protection.

The aim of this paper is to emphasize the necessity of and complexity of
considerations of environmental protection in all stages of planning and technical
documentation in the field of the road sector, to make the process of planning and
decision-making function in order to maintain and improve environmental quality, and
hence sustainable development.

Keywords: sustainable development, environmental protection, road sector
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B KOHCTPYKUWJE 3A 3ALUTUTY O BYKE Y NONPEYHOM NMPO®UITY NYTA

JoBaHa Knennwuh, ViHcTuTyT 3a nyteBe ALl, beorpan, Cpbuja, CHexxaHa PagynoBuh
JeBpemoBuh, VHcTuTyT 3a nyteBe ALl, beorpag, Cpbuja

Peaume: INpun npojekToBary NyTeBa y CBUM ha3ama U3page TeEXHNYKE JOKYMeHTaumje
noTtpebHo je y3eTn y 063up 3arafere OkonmHe OyKOM KOjy mM3asvaBa OpPYyMCKU
caobpahaj. Koje he ce mMepe NpUMEHUTU 3aBUCK MPBEHCTBEHO Of PacnofoXuBor
npocTopa, anu u oa apyrmx dakpopa. OO KOHCTpyKUMja 3a 3awTuTy Hajuelwhe
ce Npumekbyjy 3eMribaHn Hacunu u 3MAoBU 3a 3awwTuTy of byke. Pagom he 6utu
NpeacTaBibeHM OCHOBHM MPUMHUMNM Kojuma ce Tpeba pykoBoauMTu npu mnsbopy
nocTaBrbaka OBMX KOHCTPYKUMja y NoNpeyHoM npodouny nyTa.

Krby4He peun: KOHCTpyKUMje 3a 3aTuTy, Byka, monpeyHn npodun nyta

PLACEMENT OF NOISE PROTECTION STRUCTURES IN ROAD CROSS
SECTION

Abstract: During road design, at all stages of development of technical documentation,
environmental noise exposure should be considered. Most applicable mitigation
measures will depend primarily on the available space, but also on other factors.
Most commonly used protection structures are earth embankments and noise walls.
Basic guidelines on placement of noise protection structions in accordance with
different road cross sections will be presented in this paper.

Keywords: protection structures, noise, road cross sections.
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UREDENJE PUTNOG POJASA - TERMINOLOGIJA, SMERNICE | VEZA SA
DRUGIM PROJEKTIMA

Nada Dragovi¢, Institut za puteve AD Beograd, Srbija

Rezime: Tokom izrade Projekta uredenja putnog pojasa, neophodna je odgovarajuca
vremenska sinhronizacija sa ostalim projektima, usaglaSenost sa vazecim
standardima iz ove oblasti kao i dobijenim uslovima nadleznih institucija. Nedovoljno
poznavanje terminologije iz oblasti uredenja putnog pojasa kao i ograniCenja koja
se definiSu kroz zakonsku regulativu dovodi do problema prilikom izdavanja uslova
nadleznih institucija. Dobijene uslove, koji se odnose na zastitu prirode Cesto nije
moguce primeniti u potpunosti, $to dovodi do problema prilikom izrade tehnicke
dokumentacije ne samo uredenja putnog pojasa, vec¢ i Studija o proceni uticaja na
zivotnu sredinu. Cilj rada je da ukaze na ovu problematiku i ponudi objasnjenja koja
bi dovela do bolje saradnje izmedu nadleznih institucija koje izdaju uslove za zastitu
prirode i projektnih organizacija.

Kljuéne reci: uredenje putnog pojasa, terminologija, standardi, uslovi za zastitu
prirode

ROAD LANDSCAPING PROJECT - TERMINOLOGY, GUIDELINES AND
CONNECTION WITH OTHER PROJECTS

Abstract: During the development of the Road Landscaping Project, appropriate
time synchronization with other projects is required, compliance with the applicable
standards in this field as well as the conditions provided by the relevant institutions.
Insufficient knowledge of the terminology in the field of road landscaping, as
well as the limitations defined by the legislation, leads to problems when issuing
the conditions of the competent institutions. The conditions that apply to nature
protection can often not be fully applied, which leads to problems in the development
of technical documentation not only for the Road Landscaping Project, but also for
the Environmental Impact Assessment Study. The aim of the paper is to point out
this issue and offer explanations that would lead to better cooperation between the
competent institutions that issue the conditions for nature protection and project
organizations.

Keywords: road landscaping, terminology, standards, conditions for nature protection
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ZASTITA OD PREKOMERNE SAOBRACAJNE BUKE PO ZALBI GRADANA —
OBAVEZE | MOGUCNOSTI

Mimoza Jelic€i¢, Javno preduzece ,Putevi Srbije”, Dorde Mitrovi¢, Javno preduzecée
~Putevi Srbije“, Dusica Bogicevi¢, Javno preduzeée ,Putevi Srbije”, Ivana Vukovig,
Javno preduzece ,Putevi Srbije”

Rezime: Pocev od 2013. godine u JP ,Putevi Srbije“ stizu dopisi gradana koji se zale
na prekomerne nivoe buke poreklom od saobracaja na drzavnoj putnoj mrezi. Da
bi se ispostovala procedura, gradani se savetuju da Zalbe preusmere na nadleznu
inspekciju za za$titu zivotne sredine, koja pokreée i sprovodi postupak za izradu
mera zastite. U radu je dat redosled i prikaz aktivnosti koje se preduzimaju u JP
~Putevi Srbije“ u cilju ispunjenja zahteva, kao i problemi koji nastaju tokom realizacije
postupka.

Kljuéne reci: zastita zZivotne sredine, saobracajna buka, zZalbe gradana, merenje
buke, mere zastite, JP ,Putevi Srbije”

TRAFFIC NOISE PROTECTION INITIATED BY CITIZENS’ COMPLAINS -
OBLIGATIONS AND OPPORTUNITIES

Abstract: Since 2013, the Public Enterprise “Roads of Serbia” has received letters
from citizens complaining of excessive levels of traffic noise on the state road
network. In order to comply with the procedure, citizens are advised to divert their
appeals to the competent environmental inspection, which initiates and implements
the procedure for the elaboration of protective measures. The paper presents the
order and description of the activities undertaken at PE “Roads of Serbia” in order to
fulfill the requirements, as well as the problems that arise during the implementation
of the procedure.

Keywords: enviromental protection, traffic noise, citizens’ complains, noise
measurement, Public Enterprise ,Roads of Serbia”
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PRACENJE UTICAJA NA ZIVOTNU SREDINU | PRIMENA MERA ZASTITE U
TOKU IZVODENJA RADOVA, ISKUSTVA

Vladan Tasi¢, dipl.inz.hidrogeol.

Rezime: Zaklju€ci koji proizilaze iz Studije o proceni uticaja na zivotnu sredinu i
Akcionog plana za ublazavanje uticaja na zivotnu sredinu, definisali su potrebu da se
u toku izvodenja radova na izgradnji autoputeva a kasnije i u fazi njihove eksploatacije,
prati i analizira stanje Cinilaca zivotne sredine a za koje je dokazano da mogu biti
izlozeni negativnim uticajima. Izvoda¢ radova mora da postuje smernice iz Studije
o proceni uticaja na zivotnu sredinu. Isto tako, Izvoda¢ mora da izradi Akcioni plan
za upravljanje zivotnom sredinom u koji ¢e uvrstiti predloge koji se tiCu realizacije,
upravljanja i pracenja predloZenih komponenti projekta koji se ti€u Zivotne sredine.
Radi se o Planu zastite Zivotne sredine, koji Izvoda¢ podnosi na odobrenje Investitoru
i Nadzornom organu, i to u roku od mesec dana od dolaska na gradiliSte. Taj Plan, u
koji je Izvodac€ uneo radne detalje svojih predloga, treba da je u skladu sa zahtevima
Akcionog plana za ublazavanje uticaja na zivotnu sredinu.

Klju€ne reci: poduzna ravnost, neravnost, Medunarodni indeks ravnosti - IRI

Abstract: Conclusions from the Environmental Impact Assessment Study and the
Environmental Impact Action Plan defined the need to monitor and analyze the
status of environmental factors during the construction of highways and later and
at the stage of their exploitation. Which has been proven to be exposed to adverse
effects. The contractor must comply with the guidelines from the Environmental
Impact Assessment Study. Similarly, the Contractor must develop an Environmental
Management Action Plan, which will include proposals related to the implementation,
management and monitoring of proposed components of the project relating to the
environment. This is the Environmental Protection Plan, submitted by the Contractor
to the Investor and the Supervisory Authority for approval, within one month of the
arrival at the site. The Plan, to which the Contractor has entered the working details
of his proposal, should comply with the requirements of the Environmental Impact
Action Plan.

Keywords: Environmental Impact Assessment (EIA), Environmental Mitigation Action

Plan (EMAP), Environmental Protection Plan, Contractor, Engineer for approval,
Employer

104



Sustainable Development and Environmental Protection / Odpxueu pa3eoj u 3awmuma XueomHe cpeduHe

H ZIDOVI ZA ZASTITU OD BUKE - OBLIKOVANJE

Snezana Radulovi¢ Jevremovi¢, Institut za puteve AD Beograd, Srbija, Jovana
Klenpig¢, Institut za puteve AD Beograd, Srbija

Rezime: Zidovi za zastitu od buke su najCeSce primenjivana mera zastite od ovog
nezeljenog uticaja. Svojim polozajem i gabaritom, Cesto vizuelno dominiraju u
putnom pojasu. Pored zahteva u smislu efikasnosti zastite, bezbednosti, stabilnosti,
ekonomicnosti, zidovi za zastitu od buke moraju zadovoljiti i estetske kriterijume koji
obezbeduju njihovo vizuelno uklapanje u okolinu i zadovoljavajuci vizuelni utisak na
posmatraCa. Rad se bavi prezentovanjem nekih od ciljeva, principa i smernica koji
dovode do optimalno oblikovanog zida na osnovu autorovog i inostranog iskustva.

Kljuéne reci: buka, zidovi za zastitu od buke, oblikovanje, vizuelno uklapanje
NOISE BARRIER - DESIGN

Abstract: Noise barriers are the most commonly used protection measures against
this unwanted impact. By their position and dimension, they often visually dominate
the right of way. In addition to requirements in terms of efficiency of protection, safety,
stability, economy noise barriers must satisfy aesthetic criteria that ensure their
visual matching to the environment and satisfactory visual impression on the viewer.
This paper will present some of the goals, principles and guidelines that lead to an
optimally designed noise barrier based on the author’s and foreign experience.

Keywords: noise, noise barriers, design, visual integration
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KPUTEPUJYMU 3A OLIEHY YTULAJA MYTEBA | U Il PEOA HA 3ALLUTUREHA
NMPUPOOHA U KYNTYPHA JOBPA

Bakvh OaBua, [ekoHTa, beorpag, Cpbuja, BornheBuh [Oywwuua, JI1 [ytesBun
Cpbuje, BykoBuh WMBana, JI1 lyteBn Cpbuje, Jennumh Mwumo3sa, JI1 lNyTteBu
Cpbuje, KoBaueBuh [OparaH, [lekoHTa, beorpag, Cpbuja, Jloxajuh AnekcaHaap,
HekoHTa, beorpaa, Cpbuja

Peaume: Pag ce ogHoCK Ha npukasmBake jeqHor gena ctyguje Koja je nspaheHa 3a
notpebe JI NyteBn Cpbuje ca HacnoBowm: ,YTuuaj nyteea | u Il pega Ha 3awTtmnheHa
npupoaHa n KynTypHa gobpa“. ®okyc paga ce ogHOCK Ha METOAOJOLLKE acnekTe u
KpUTepUWjyme 3a NpoLeHy CTeNneHa yrpoXXeHOoCTU 3aTUREeHNX MPUPOLOHUX 1 KYNTYPHUX
pobapa of cTpaHe HeMOBOSbHUX yTULAja kKoje mory nmatu nytesu | u Il pega.
HenoBorbHM yTuUAju Koje aKTMBHOCTM caobpahaja Mory umaTtm Ha npupogHa
pobpa n KynTypHy GaluTuHy Cy NPUIMKOM M3page CTyaunje y3eTn y pamaTtpane Kao
nojedVHayYHn 1 Kao KyMynaTuMBHM Ca UWIbEM Aa Ce Mpeno3Hajy KpUTUYHE Tadke
Ha koje ©u JI lNyTteBn CpOuje kao MHCTUTYLMja 3adyXeHa 3a ofpkaBake MyTHe
WMH(pPACTPYKType MocebHO obpaTtvnn Naxwy Yy CMUCIY NpuUMeHe oaroBapajyhunx
TEXHWUYKMX M OPraHn3aLMoHNX Mepa 3awTuTe.

Oncer cTtyauje je komnneTHa TepuTtopuja Penybnuke Cpbuje, ogHocHO cBa 3awTuheHa
nobpa Ha koja 6u nyteBu | n Il pega Teopujckn Mornun ga umajy ytuuaj.

3a notpebe cTyguje ayTopu Cy pa3Bunv MaTpuLy 3a NPOLIEHY CTEMEHa YrPOXKEHOCTU
o[ ernemMeHara Koju cy 6unuv gOCTYMnHW.

Ha ocHoBy MaTpuue 3a MpoLeHy CTerneHa YrpoXeHoCTW M AobujeHux pesyntara,
WHTEH3UTET yTuLaja NyTeBa je NogerbeH y YeTupn kateropuje: 3aHeMapsibmse, Manu,
YMEPEH U N3PaxeH.

Krby4yHe peun: lNpoueHa ytuuaja, nyteBu, 3awTnheHa godpa, CTeneH yrpoXXeHocTn

CRITERIA FOR IMPACT ASSESSMENT OF THE ROADS OF | AND Il ORDER ON
PROTECTED NATURAL AND CULTURAL AREAS

Abstract: This paper is a presentation of a part of the elaborate developed for PE
Roads of Serbia entitled ‘Impacts of the roads of | and Il order on protected natural
and cultural sites’. The paper focuses on methodological aspects and criteria for the
assessment of vulnerability degree of protected areas and immobile cultural sites,
influenced by negative impacts caused by the roads of | and Il order.

Negative impacts from traffic activities on natural protected areas and cultural heritage
were assessed as singular and cumulative with the purpose of determination of critical
hotspots which would require special attention by PE Roads of Serbia, institution
in charge of the maintenance of road infrastructure, in the sense of application of
adequate technical and organizational measures for protection.

Scope of the elaborate was whole territory of the Republic of Serbia, meaning all
protected natural areas and cultural sites which could theoretically be affected by the
roads of | and Il order.
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For the purpose of the elaborate, the authors developed a matrix for the assessment
of vulnerability degree from the available elements.

Based on the matrix for the assessment of vulnerability degree and obtained results,
the intensity of the impact of the roads was divided into four categories: insignificant,

small, moderate and high.

Keywords: impact assessment, roads, protected areas, degree of voulnerability

107



Tpehu cpricku KoHepec o nymesuma / Third Serbian Road Congress

MODEL ZA PROCENU EMISIJA ZAGADUJUCIH MATERIJA NA DRZAVNIM
PUTEVIMA

Aleksandar Manojlovi¢, Univerzitet u Beogradu — Saobracajni fakultet, Srbija, Milo$
Milovié¢, Intico d.o.o., Beograd, Srbija, Jelena Trifunovi¢, Univerzitet u Beogradu —
Saobracajni fakultet, Srbija

Rezime: Odredivanjem godisnijih koli¢ina zagaduju¢ih materija poreklom od drumskog
saobrac¢aja emitovanih u atmosferu, uz pravovremeno dostavljanje pouzdanih
informacija svim zainteresovanim stranama, stvaraju se uslovi za podizanje nivoa
informisanosti javnosti o zastiti Zivotne sredine. Utvrdivanjem koli¢ina emitovanih
zagaduju¢ih materija olakSava i pracenje trendova radi snizenja nivoa rizika od
njihovog negativnog dejstva. U ovom radu prikazani su rezultati proracuna koli¢ine
emitovanih zagaduju¢ih materija poreklom od drumskih motornih vozila i odredivanje
emisije zagadujuéih materija na drzavnim putevima | i Il reda u Republici Srbiji za
period od 2013. do 2015. godine koris¢enjem aktuelne verzije softvera COPERT
5. Na osnovu izraCunatih emisija zagadujuéih materija po deonicama i pripadnosti
deonica odgovaraju¢im prostornim kvadratima prikazana je prostorna raspodela po
kvadratima mreze Programa Evropskog monitoringa i evaluacije (EMEP).

Kljuéne reci: emisija zagadujuc¢ih materija, COPERT 5, deonice, EMEP mreza

MODEL FOR ASSESSMENT OF TRANSPORT RELATED ATMOSPHERIC
POLLUTANT EMISSIONS ON NATIONAL ROADS

Abstract: Determination the annual quantities of pollutant emissions in road transport
emitted into the atmosphere, with the timely delivery of reliable information to all
interested parties, conditions are created for raising the level of public awareness
of environmental protection. Determining the amount of pollutants emitted facilitates
monitoring of trends in order to lower the level of risk from their negative effect. This
paper presents the results of calculating the amount of emitted pollutant emissions
from road motor vehicles and determining emissions of pollutants on state roads |
and Il in the Republic of Serbia for the period 2013 to 2015 using the current version
of COPERT 5 software. On the basis of the calculated emission of pollutants by
shares and the belonging of the sections to the corresponding squares, the spatial
distribution according to the squares of the European Monitoring and Evaluation
Program (EMEP) network is shown.

Keywords: atmospheric pollutant, COPERT 5, road section, EMEP Network
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