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YBoaHa peu

pyna eHTysmjacta okynrbeHa oko OpraHudaumoHor um HaydHor opbopa nokpeHyna je
WHULUMjaTUBY opraHusoBatsa [1peoe cprickoe KoHepeca o nymesuma. Ypaaunm cMo TO 3aTO LUTO
CMO CBECHM 3Havaja nyTa v nyTHe MHAPacTPyKType 3a yKynaH ApYyLUTEBHO-EKOHOMCKM pa3Boj
3eMIbe M CBECHW CBOje BENMKEe OArOBOPHOCTM 3a pas3MeHy 3Hawa M WCKycTaBa U 3a
yHanpehene CBecTn 0 3Ha4vajy nyTHe MHAPaCTPYKTYpE.

[Moce6Ho xenum ga Harnacum Aa je 0BO Nepuopg Yy KOMe je Halla mpexa nyTeBa Ao4aTHO
036burbHO yrpoxeHa. Hema caobpafaja 6e3 Bo3una, TepMuHana, anv HUKako ra Hema 6e3
opoBapajyhe nyTHe mpexe. TeLlKo je 1 npyxaTn nomoh HacTpaganvMa ako nyTHa Mpexa He
YHKLMOHUOLLE.

Pa3Boj cBake ApxaBe je Kopecnof4eHTaH pas3BujeHOCTN beHe NyTHe Mpexe. HajpassujeHuju y
CBETY MMajy Hajpa3BujeHunjy 1 Hajborby NyTHY Mpexy ... U obpaTHo. Pa3Boj NyTHe Mpexe je
npegycrnoB 1 Npeteya pa3eoja NpMBpeae y CBMM EKOHOCKMM cucTeMrMa. Npea Hama je Benukm
6poj 036MbHMX N3a30Ba y Be3W Aarber passoja nyTHe Mpexe.

Cpbuja n 3emrbe y permoHy HuCy y 4o caja LOBOSbHO BOAUIN pavyHa O MpEeXu nyTesa, HUCY
noknawanv ofroeapajyhy naxwy nnaHupawy, uarpagku, pexabunuraumjn, 3awTuT Kao Hu
oapxaBakwy nMyTeBa. PesynTar je nolue ogpxaBaHa 1 HedyHKLMOHaNHa Mpexa cnabo yeszaHa
y TPaHCEBPONCKY Mpexy nyTeBa. Hucy agekBaTHM Halln NyTeBU 3a TpaH3UTHA KpeTawa Ha
BENUKMM pacTojakbvMa, Hemamo ofroBapajyhe AMcTpubyTMBHE U KONEKTOPCKE MpEXe HU
ogroeapajyhe obunasHuue.

Huje noBorbHO naxke noceBeheHo KOHTPONU NpuUcTyna, na cMo ceegoum 6pojHMx AeoHuua
OPXXaBHUX NyTeBa ca HeJ03BOIbLEHO BENVKNM BpojeM (He)neranHux npukrbyyaka. OBo gosoau
[0 YecTe AMcdyHKUMje Mpexe nyTeBa, Na ce 3a NnojeMHe AeoHuLe He 3Ha [a Nnu ce pagu o
nyTy Unu o ynuum y Hacerpy. HejacHo feduHncaHe dyHkumje nyTa u HegocneaHo CnpoBeaEHM
KpUTEPUjyMU, CMakbyjy MPOTOYHOCT, HUBO ycnyre u HMBO 6e3begHocTn caobpahaja.

36or ayroTpajHoOr HeaekBaTHOr M HeOMYCTMBO Marnor ynaraka y nyTeBe, CTawe Mpexe
nyTtesa Huje yHanpehuBaHo. OBako Manum ynarawuma y u3rpagwy 1 oapKaBake nyTeBa, y
HapegHoM nepuoay 6w KBanuTeT nmyTesa jow Buwe cnabuo. Cnaba marpafeHocT n Hu3ak
KBanuTeT MyTHE Mpexe oTexaBa eKOHOMCKM W ApYLUTBEHM pa3Boj, a nocebHo oaBpaha
03burbHa cTpaHa u gomaha ynarawa y Hawy npuBpegy. Haume, nsrpagwom nyteBa ce
CTUMyNMLIE WHAYCTPUWjCKX, KYNTYPHW U OPYLITBEHN pas3Boj NOKanHUX 3ajefHuua, OgHOCHO
Hensrpagwom nyTeBa ofpeheHe obnactu rybe nepcnekTuBy 3a pasBoj. MIHBecTuTOopu cBe
Yyewhe kao ycrnoB 3a yrnarake UCTUYY U3rpafikby caBpeMeHuX, KBanmTeTHUX NyTeBa Kojuma bu
ce Npoun3BoaH-a NoBesara ca U3BopMMa CUPOBMHA 1N TPXULLTEM.

MocebHo 3abpurbaBa WTo Cpbuja 1 3eMrbe Yy permoHy HIUCY MCKOPUCTUE BEMNVKN NOTeHUujan
yHanpehera nyTeBa y cMamuBamy CTpagara y caobpahajy. Maga ce y passujeHum 3eMmrbama
OyXe o4 ABe JelLeHunje UCTpaxyjy, npumeryjy n yHanpehyjy Bprno jeqHOCTaBHE caBpeMEHe
npouenype yHanpehewa 6e3begHocTn nyteBa M Maga CMO OBe npolenype 3aKOHOM
nponucanun kao obaBesHe, joLI YBEK HWje YCMOCTaBIbeH MpoLEeC pedoBHE NMPUMEHE OBUX
npoueanypa.

KoHrpec nma ambuupjy na ckpeHe 1 ycMmepu naxky CBUX, a MOCEOHO CTpyYHe, MONMUTUYKE U
HajluMpe jaBHOCTM Ha YMHEHULY [a ce NyTeBu Mory 030urbHuje yHanpehusatu camo Halumm
YMOPHMM paZioM, CTabuITHOM bMHaHCUpaky M3rpagHe U ogpXasaka nyTeBa, CTpaTeLlKknM
nnaHupaweM 1 yCrnewHnM, Ha HayLM 3aCHOBaHVM, UHTEPBEHLMjama.

lpedcedruk Hay4tHoe odbopa
npocgh. 8p Munar ByjaHuh, duc



Introductory Speach

A group of enthusiasts which forms the Organizing and Scientific Committee has launched an
initiative to organize the First Serbian Road Congress, being aware of great importance of roads
and road infrastructure to the entire social and economic development of the country. In addition,
this group of experts bears a great responsibility for exchange of knowledge and experience,
as well as for raising awareness about the significance of road infrastructure.

Particularly, | would like to emphasize that in this period, our road network is further seriously
compromised. The traffic system is made up of vehicles and terminals, but primarily of efficient
road network. In this regard, providing help to the victims is difficult if the road network is not
functioning properly.

The development of every country corresponds to the development of its road infrastructure.
The most developed countries worldwide have the most advanced and efficient road network
and vice versa. The development of the road network is a prerequisite and precursor of
economic development in all aspects. A number of serious challenges is upon us regarding the
further development of the road network.

Serbia and the countries in the region have not been committed enough to the road network
planning, construction, rehabilitation, protection and maintenance. The outcome is poorly
maintained and dysfunctional network poorly connected to the Trans-European road network.
Our roads are not adequate for transport over large distances, we do not have the proper
distribution and sewer networks nor the appropriate bypasses.

Not enough attention was paid to controlling access and therefore, we have numerous sections
of state roads with a large number of unauthorized (non) legal connections. This leads to
frequent dysfunction of the road network making certain sections not being classified as roads
or streets. Motorway features are not clearly defined and criteria are inconsistently implemented,
which causes reduced traffic flow, decreased level of service and level of safety.

Due to prolonged inadequate and unacceptable low investment in roads, the condition of the
road network is not being improved. Such a small investment in the construction and
maintenance of roads, could cause in the future a further road quality deterioration. Insufficiently
constructed road network and its low quality obstruct the economic and social development
and particularly distracts major foreign and domestic investment in our economy. The
construction of roads encourages the industrial, cultural and social development of local
communities, while the non-development causes certain areas to lose any perspective for
development. Clients increasingly emphasize the construction of modern, high-quality roads
as a requirement for investment which would link the production to the sources of raw materials
and markets.

Of particular concern is that Serbia and the countries in the region did not take advantage of
the potential of improving the roads to reduce traffic casualties. Although in developed countries,
for more than two decades, very simple modern procedures for improving road safety are being
explored, implemented, and improved and even though these procedures are prescribed by
law as mandatory in our country, a process of regular application of these procedures has not
been established yet.

The Congress aims at drawing the attention of everyone, particularly the professional, political
and general public to the fact that roads can be improved only through our hard work, stable
financing of road construction and maintenance, strategic planning and successful, science-
based interventions.

Scientific Committee Chair
Prof. Dr Milan Vujanic



MosapaBHa pey

Tparom 6yayher passoja 1 ca uaejom aa ce feuHny cMepHuLe 3a Aarby pa3Boj NyTeBsa,
3a0BOSbCTBO je opraHu3oBaTty [1peu cpricku KoHepec o nymesuma Ha kome he yyectBoBaTu
BENUKM BpOoj CTpyyHbaka M3 3eMribe U MHOCTPAHCTBA, OKYMIbEHMX OKO cefam jeaAMHCTBEHUX
Tema, a y Unrby pa3MeHe 3Haka 1 rnpakce.

PasmeHa uckyctaBa he CBMM yyecHuUMMa AaT MOryhHOCT 1 CTUMynMcaTh UX Aa Y CBOjUM
MHCTUTYLUMjamMa yumHe Hanope y yHanpehery dyHKUMOHUCaHa NyTHOT cucTema. Motpeba cBrx
CTpyyHsaka je aa ce MefycoBHO NoBexy, Aa HEMPEKUAHO pa3MeHsyjy UCKYCTBa 1 Aa 3ajedHNYKM
MOCTUrHY joll Gorbe pa3BojHe pesynTare.

[MyTHa nHpacTpyKTypa nMa n3y3eTHO BaXkHy yrnory y ApyLUTBEHO-€KOHOMCKOM pa3Bojy Halle
3eMrbe 1 3aT0 je 0f BEMNMWKOr 3Hayaja Aa CBU CTpy4drbaLun, 6e3pesepBHO, CBOje NCKYCTBO U 3HaHe
Y4MHe OOCTYMNHUM LUMPOj CTPYYHOj jaBHOCTU, YeMy he JonpuHeTu n oBaj KoHrpec.

Y nme opraHmsaumoHor op,6opa, 3aXBaJ'byjeM ce ayTopuma, octanimm ydecHmumma KoHrpeca u

CBMMa KOju cy gonpuHenu ga ce oaj KoHKrpec opraHusyje.

lNpedcedHur~GpeaHu3ayuoHoz odbopa
burbaHa BykcaHosuh, ournn. uHx. epaf.



Welcome Note

Taking the path of future development with the aim of defining the guidelines for the further
road infrastructure development, we have a great pleasure to organize the First Serbian Road
Congress, which will assemble prominent global and national experts for exploring seven
unique topics, knowledge sharing and experience-based perspectives.

Exchange of experience will motivate the participants to contribute to development of their own
institutions, thus providing a general improvement of the road system. Interrelation of experts
is of the utmost importance, since the continuous experience exchange provides the highest
development results.

The road infrastructure plays a crucial role in the socioeconomic development of our country.
Therefore, it is essential that all the experts make their knowledge and experience available to
the broader scientific community, which is the purpose of this Congress.

On behalf of the Organizing Committee, | would like to thank the authors, other Congress
participants and everyone who have contributed to the successful organization of the Congress.

Organizing Committee Chair
Biljana Vuksanovic, BSc in Civ. Eng.
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B SOIL TREATMENT WITH LIME FOR CLAY-CONTAINING SOILS: AN
ECONOMICAL SOLUTION FOR SUBGRADE, CAPPING LAYER & SUBBASE

Mr. Christophe Denayer, M.Sc, MBA, Carmeuse Central Europe, Belgium, Mr.
Gabriele Tebaldi, Ph.D., P.E., University of Parma, Department of Civil and
Environmental Engineering and Architecture, Parma, ltaly, Mr. Sasa Bozi¢, M.Sc, ME
Fabrika kre¢a Carmeuse Integral a.d, Doboj, Bosnia and Herzegovina, Mr. Radoje
Jovié, M.Sc, ME, Jelen Do a.d., Jelen Do, Serbia

Abstract: Clayey soils have a poor rating as subgrade for road construction due to
the tendency to swell by absorbing water and to shrink by drying out. However, when
lime is mixed into the clayey soil, the soil is not only dried out, but also modified by
flocculation. At this stage, the plasticity index of the soil is highly reduced, and the soil
becomes friable and granular, making it easier to work and compact. Gradual
hardening of the mixture, thanks to bonds formed by pozzolanic reactions between
clay and lime will increase the bearing capacity. Compacted clayey soils result in
flexible, permanent structural layers for subgrade, capping layers and subbase. Soil
treatment with lime is a proven method to build durable basement materials on the
base of fine clayey soils, for all type of roads, highways, railways, airports...

Key words: soil treatment, soil recycling in-situ, lime, fine soils, earthworks

B MAGISTRALNI PUT M18 (E 762) FOCA (BIH) - SCEPAN POLJE (CG) KAO DIO
GLAVNE PUTNE MREZE REGIONA PROJEKTOVANJE | MODERNIZACIJA

Predrag Sarkinovié¢, Elvir Alié, Mario Jeréinovié, IPSA Institut, Sarajevo, BiH

Rezime: Magistralni put M18, Foéa — Hum (Séepan Polje) je jedan od rijetkih
magistralnih puteva u BIH, Cije tehnicke karakteristike nisu dovedene do karakteristika
shodno nazivu koji nosi i njegovom znacaju.

Ovaj put ima izuzetan znacaj u mrezi puteva BIH, odnosno u entitetu RS, kao i u mrezZi
Sireg okruzZenja. IstiCe se znaCaj ovog puta u povezivanju jugoistoka Balkana sa
Evropom.

Uvidajuéi znacaj ovoga puta, SEETO (South-East Europe Transport Observatory),
odnosno njegov Upravljacki komitet je ovaj put uvrstio u Glavnu putnu mrezu regiona
tj. Evrope, oznacCavajuéi ga kao E762.

Kljuéne rijeéi: magistralni put, Foa — Hum (Séepan Polje), SEETO, E762

Abstract: Major road M18, Foca - Hum (Séepan Polje) is one of the few main roads
in Bosnia and Herzegovina, whose technical properties do not comply with those of
a major road.

This route has great significance in the network of roads BiH, ie in Entity RS, as well
as in the surrounding lands. The importance of this road is connection between
Southeastern Balkan and Europe.
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Recognizing the importance of this road, SEETO (South-East Europe Transport
Observatory) and its Control Committee included this road in the region main roads,
marking it as the E762.

Key words: major road, Fo¢a - Hum (Séepan Polje), SEETO, E762

ODABIR OPTIMALNOG SISTEMA NAPLATE PUTARINE ZA MREZU
AUTOPUTEVA REPUBLIKE SRPSKE "CASE STUDY"

dr Drazenko Glavi¢, dipl.inz.saob., Saobracéajni fakultet, Univerzitet u Beogradu,
Srbija

Rezime: Rad prikazuje jedinstven primer studije odabira optimalnog sistema naplate
putarine za mrezu autoputeva Republike Srpske. Studija je finansirana od strane
EBRD za potrebe JP Putevi Srpske. Studija je detaljno obradila sa vise aspekata
problem i dala odgovore na nedoumice tipa: da li je optimalan otvoreni ili zatvoreni
sistem, da li je tehnologija ENP, smartcard, vinjeta, GNSS ili neko drugo resenje? Cilj
ovog rada je upoznavanje struéne javnosti sa primenom procesa multikruterijalne
analize. Primena MCDM analize je ilustrovana kroz realan prikaz izbora optimalnog
sistema putarine na realnom primeru mreze autoputeva Republike Srpske.

Kljuéne reci: MCA, putarina, Kriterijumi, tezine kriterijuma

SELECTION OF AN OPTIMUM TOLL COLLECTION SYSTEM FOR THE
MOTORWAY NETWORK OF THE REPUBLIC OF SRPSKA - "CASE STUDY"

Abstract: This paper presents a unique case study of selecting the optimal toll
collection system for a network of motorways of the Republic of Srpska. The study
was funded by the EBRD for the Public Roads of Republic of Srpska. The study deal
with the various aspects of the problem and give answers to dilemmas: is the optimal
open or closed system, whether it is technology ETC, smartcard, vignettes, GNSS or
some other solution? The aim of this paper is to introduce experts with the application
process of multicriteria analysis. Application of MCDM analysis is illustrated through
a example of election of the optimal toll system on the real example of the motorway
network of the Republic of Srpska.

Key words: MCA, tolls, criteria, criteria weights
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B PREGLED DIMENZIONIRANJA SAVITLJIVIH KOLNICKIH KONSTRUKCIJA U
EUROPSKOJ | NASOJ REGULATIVI

Boris Cutura, dipl.ing.grad., Gradevinski fakultet Sveugili§ta u Mostaru, prof.dr.sc.
Ivan Lovri¢, Gradevinski fakultet SveuciliSta u Mostaru, prof.dr.sc. Branko Mazi¢,
Gradevinski fakultet Univerziteta u Sarajevu, BiH

Rezime: Dimenzioniranje kolni¢ke konstrukcije ima izrazito veliku vaznost u
projektiranju prometnica iz jednostavnih razloga Sto kvaliteta kolni¢ke konstrukcije
osigurava trajnost, sigurnost i udobnost voznje, kao i to $to predstavlja znacajnu
stavku u pogledu troSkova izgradnje i odrzavanja. Postoji veliki broj metoda
dimenzioniranja koje su proizisle iz razli€itih pristupa, teorijskih ili empirijskih, kao i
prilagodbi lokalnim uvjetima i strategijama.

U ovom radu je dat pregled metoda dimenzioniranja savitljivih kolni¢kih konstrukcija
u nasoj U.C4.012 metodi i u metodama nekih najrazvijenijih europskih drzava
(Njemagka, Austrija, Svicarska i Velika Britanija). Analizirani su principi
dimenzioniranja i rezultati koje daju.

Na kraju su data razmis$ljanja autora o ovoj problematici kao i prijedlozi primjene nekih
europskih principa i iskustava na nase prilike.

Kljuéne reci: savitljive kolnicke konstrukcije, metode dimenzioniranja, prometno
opterecenje, standardno osovinsko opterecenje, projektno razdoblje

Abstract: Pavement design has great importance in the road design from the simple
reason that the quality of pavement construction ensures durability, safety and
comfort, as well as having a significant item in the cost of construction and
maintenance. There are a number of design methods that are arising from different
approaches, theoretical or empirical, as well as adapting to local conditions and
strategies.

This paper presents a rewiev of design methos for flexible pavement structures in our
method U.C4.012 and in methods of few most developed European countries
(Germany, Austria, Switzerland and United Kingdom). We analyzed the principles of
design and the results they provide.

At the end of article authors gave opinions about this issue, as well as proposals for
the application of some European principles and experience to our opportunities.

Key words: flexible pavement structures, design method, traffic load, standard axle
load, design period
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EKSPERIMENTALNO ISPITIVANJE STABILNOSTI POTPORNIH ZIDOVA OD
PREFABRIKOVANIH BETONBLOK ELEMENATA

Nebojsa Davidovi¢, Zoran Bonié¢, Verka Prolovi¢, Nikola Romi¢, Gradevinsko-
arhitektonski fakultet Univerziteta u NiSu, Nikola Davidovi¢, Sika doo Srbija, Zemun
- Beograd, Srbija

Rezime: U savremenoj gradevinskoj praksi se pored klasi¢nih krutih potpornih zidova
sve CeSce koriste fleksibilne potporne konstrukcije od mehanicki stabilizovane zemlje,
gabiona i prefabrikovanih elemenata. lako su u Siroj upotrebi tek u novije vreme,
njihove prednosti su dokazane i Siroko prihvacene. U prvom delu rada dat je prikaz
mogucih nacina koriS§¢enja prefabrikovanih betonblok elemenata pri izradi potpornih
zidova. U drugom delu rada dat je detaljan prikaz sprovedenih eksperimentalnih
ispitivanja stabilnosti potpornih zidova od prefabrikovanih betonblok elemenata.
Posebno su obradeni postupci za dejstvo statiCkog i dinami¢kog opterecenja na zid.
Analizirani su dobijeni rezultati i date preporuke za sledece korake u istrazivanju.

Kljuéne reci: potporni zid, betonblok element, eksperimentalna ispitivanja, stabilnost,
deformacije

EXPERIMENTAL TESTING OF STABILITY OF RETAINING WALLS
CONSTRUCTED OF PREFABRICATED BETONBLOK ELEMENTS

Abstract: In contemporary construction practice in recent years are increasingly used
flexible retaining structures of mechanically stabilized earth, gabionms and
prefabricated elements. Although these structures widely used only recently, their
benefits are proven and widely accepted. The first part of the paper provides an
overview of the possible ways of using prefabricated betonblok elements in the
construction of retaining walls. The second part of the paper gives a detailed overview
of the performed experimental testing of stability of retaining walls constructed of
prefabricated betonblok elements. The effect of static loads on the wall was examined
in the first stage of the experiment, and the effect of the dynamic loads on the wall in
the second phase of the experiment.The results are analyzed and recommendations
for future research are given.

Key words: retaining wall, betonblok element, experimental testing, stability,
deformation

PROJEKAT AUTOPUTA E-80 NIS - DIMITROVGRAD

Milosav Rajkovi¢, Institut za puteve a.d. Beograd, Srbija

Rezime: Putni pravac E-80, Ni$ - Dimitrovgrad (Trupale — Granica sa Bugarskom)
ima veliki znacaj i bitnu saobrac¢ajnu funkciju u smislu najkrace veze zapadne i

centralne Evrope sa Bliskim i Srednjim Istokom. Nalazi se u mrezi transevropskih
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puteva (TEM) na evropskom koridoru Xc. U putnoj mrezi Republike Srbije po staroj
klasifikaciji, je magistralni put oznacen kao M-1.12, (po novoj klasifikaciji je drzavni
put IA reda broj 5).

Projektom (Generalnim, Idejnim, Glavnim) sa prateéim studijama je izvr§eno
utvrdivanje Cinjenica kojima se definiSu potrebe za gradnjom ovog putnog pravca, kao
i odredivanje niza parametara od kljuéne vaznosti za optimizaciju procesa gradnje,
eksploatacije, upravljanja i odrzavanja buduéeg puta.

Cilj ovog rada je prikaz osnovnih elementa projekta kao §to su: osnove za
projektovanje (saobracaj, klima, geologija, infrastrukturni objekti, zone zastite itd),
funkcionalne i tehni¢ke karakteristike primenjenih reSenja (grani¢ni elementi plana i
profila, normalni profil), karakteristicna projektna reSenja (putni objekti, kolovozna
konstrukcija, odvodnjavanje, zastita zivotne sredine, saobracajna oprema, mostovi i
tuneli), raskrsnice, prate¢i sadrzaji (odmorista, benzinske stanice, baze za
odrzavanje), opsti predracun radova.

Kljuéne reci: projekat, Autoput E-80, Nis-Dimitrovgrad, situacija, poduzni profili,
poprecni profili

DESIGN OF THE MOTORWAY E-80, NIS-DIMITROVGRAD

Abstract: Motorway E-80, Ni§ — Dimitrovgrad (Trupale - state border with Bulgaria)
is a roadway of great significance with essential transport function providing a shortest
connection of Western and Central Europe with the Middle and Far East across the
territory of the Republic of Serbia. It is a part of the Trans-European road network
(TERN) located on the European corridor Xc. According to the former categorization,
it was classified as the arterial road M-1.12 in the Serbian road network (according to
the current categorization it is labeled a class la state road no.5).

The beginning of the motorway E-80 is at the interchange Trupale where the motorway
E-80 Ni$ - Dimitrovgrad separates from the motorway E-75 Beograd - Ni§ — state
border with Macedonia (FYROM). The road passes near the settlements Prosek,
Crvena Reka, Bela Palanka, Ciflik, Pirot, Sukovo, Zelju$a and Dimitrovgrad.

The section of motorway E-80 from Trupale to Prosek, 18.2km in length has been
constructed so far, while the section from Prosek to the state border with Bulgaria,
83.4km in length is currently under construction.

The total length of the motorway Ni§ — Dimitrovgrad, from Trupale to the border
crossing Gradina is 101.6km.

The motorway E-80 was designed as a commercial road with a closed toll collection
system.

The design with accompanying studies has established the facts, which define the
need for construction of this roadway, as well as the series of parameters necessary
for optimization of construction, operation, management and maintenance of the future
road.

The purpose of this paper (article) is to present and overview the basic elements of
the design, such as: design subject matter, design basic data (legislation, traffic,
climate, geology, infrastructure facilities, protection zones), functional and technical
characteristics of applied solutions (boundary elements of plan and profiles, typical
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cross section), distinctive design solutions (earthworks, pavement, drainage works,
environmental protection, traffic equipment, bridges and tunnels), intersections,
supporting facilities (rest areas, gas stations, maintenance general Bill of Quantities
and Cost Estimate.

Key words: motorway, E-80, Ni§, Dimitrovgrad, layout, longitudinal profiles, cross
sections

HIJERARHIJSKA KONTROLA PRISTUPA NA DRZAVNE PUTEVE - OBAVEZA
PLANERA/PROJEKTANTA

Dusan Savkovi¢, dipl.grad.inz., Institut za puteve a.d. Beograd, Srbija

Rezime: Nekontrolisani pristup glavnoj saobracajnici posredno usporava saobracajni
tok i stvara razliite tipove saobracajnih nesreca, s obzirom da vozila pokuSavaju da
napuste ili predu glavne pravce. Ovakvi poku$aji moraju biti ograniceni i treba im
obezbediti kontrolisani pristup na primarnu mrezu. Ovaj rad za cilj ima da pokaze
neophodnost multidisciplinarnog pristupa u izradi poCetnih planskih osnova u
zavisnosti od ranga puta i stanja na terenu.

Kljuéne reci: putna mreza, planska dokumentacija, kontrola pristupa, bezbednost
saobracaja, saobracajni tok

Abstract: Uncontrolled access to the main route directly slows down traffic and
causes various types of traffic accidents, because drivers are trying to leave or enter
the main route. This behaviours have to be limited and should have controlled acces
to road network. Goal of this paper is to show neccessity of multi-disciplinary approach
in preliminary stages of plans and designs, according to importance of the route and
its condition.

Key words: road network, plans, access control, road safety, traffic

EVALUATION OF TRAVEL TIME DATA COLLECTION AND TRAFFIC
MONITORING TECHNOLOGIES FOR A WIDE-AREA NETWORK

Reza Omrani, Transportation Engineer CIMA+, Pedram lzadpanah, Associate
Partner, CIMA+, Goran Nikolic, Ministry of Transportation Ontario, Alireza
Hadayeghi, Director, CIMA+, Canada

Abstract: Travel time is the most widely used measure of traffic. Most road authorities
have programs to conduct travel time studies to quantify effect of their capital
investments in terms of travel time improvements and to identify traffic bottlenecks,
which require road improvements in the future. The objective of this paper is to
evaluate travel time data obtained from three technologies, namely Bluetooth, in-
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vehicle navigation systems, and mobile phone probes; against travel time obtained
from the GPS equipped probe vehicles. In this research, data were obtained for the
Province of Ontario for freeways, arterials, and ramps from commercial data providers.
A multi-criteria statistical methodology was developed to evaluate data from each data
provider based on accuracy, coverage, number of observations, and ability to provide
data for special facilities such as high occupancy vehicle lanes. The findings of this
research suggest that all three technologies were capable of replacing the traditional
GPS equipped probe vehicles. This paper offers several recommendations regarding
the use of travel time data from different data providers.

Key words: Travel time, GPS equipped probe vehicles, Bluetooth, in-vehicle
navigation systems, mobile phone probes.

M3BOHEHWE TYHENA " BAHUAPEBO "
Cno6opaH CaBuh, VIHcTuTyT 3a nyteBe a.a. , beorpaa, Cpbuja

Pesnme: Y pagy cy onucaHu npobrnemm ca kojuma ce cycpeo m3Bofad pagoBa
Subterra a.s. npu un3Bohewy pagoBa Ha usrpagwn TyHena baHuapeBo. OBu
npobnemwu cy pesynTtat Apyradumjer pacnopena nmMTooLLKNX CrojeBa Of OHOr JaTor y
NMPOrHO30M reoroLKoM npodouny rnaBHor NpojekTa. Pag ce ogHocK Ha npobnemarmky
MCTOYHOT nopTana TyHena baHuapeso, Koju je NpojekTOBaH fa ce paan y OTBOPEHOM
uckony (cut & cover). Y noceGHOM OCBPTY OaTU Cy M HEKN 3aKribydlU Be3aHWu 3a
TYHEICKM UCKOM.

KrbyuHe peun: myHen, newyap, 0ezpadupaH, UHKITUHOMEMap, KOHeepaeHyuja

Abstract: This paper provides the description of problems encountered by the
Contractor Subterra a.s. during the construction of tunnel Bancarevo. Those problems
occurred due to discrepancy between the actual order of lithological layers and the
one provided in the forecast geological section from the Final Design.The paper refers
to an issue of East Portal of the tunnel Bancarevo, which shall be constructed by cut
&amp; cover method. A special reference is made for certain conclusions related to
tunnel excavation.

Key words: tunnel, sandstone, weathered, inclinometer, convergence
SLOVENSKO ZAKONODAVSTVO NA PODRUCJU ODVODNJAVANJA |
PROCISCAVANJA KISNIH VODA SA JAVNIH PUTEVA

Dr. Uros Krajnc , dipl.ing., Institut za ekolo$ki inZeniring d.o.o., Maribor, Boris

Stergar, dipl. ing., Biro za projektiranje in inzeniring d.o.o., Maribor, Metka Pav¢ic,
dipl. ing., Mea InzZeniring s.p. Maribor, Slovenija
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Rezime: Klju¢no zakonodavstvo u Republici Sloveniji na podrucju odvodnjavanja i
proCis¢avanja kiSnih otpadnih voda predstavlja Uredba o emisiji tvari kod
odvodnjavanja kiSnih voda iz javnih puteva (Sluzbeni glasnik RS 47/2005 od 13. 5.
2005). Sa tom uredbom zeleli smo na isti nacin obuhvatiti sve javne puteve, ne samo
autoputeve, sa obzirom na njihovo prometno opterecenje, geoloske uslove, zastitna
podrucja i primaoce kiSnih voda sa puteva. Uredba je odredila zagadene vode, koje
je potrebno procistiti. U dobi od osam godina prakse, primetili smo poteskocée kod
izvodenja te uredbe i pripremili predloge za dopunu predmetne uredbe.

Naredni dokumenti vaznosti odvodnjavanja predstavljaju takozvane tehniCke
specifikacije TSC 03.380 za javne puteve, koje se odnose na odvodnjavanje puteva.
Predlog tehni¢kih specifikacija iz aprila 2004 bio je od struke oznacen kao primjeran,
a nikada nije bio sluzbeno prihvacen. Vecina projektanata koristila je osnutak kao
temelj svog posla. U junu 2010 pripremljena je nova verzija specifikacije TSC 03.380
Odvodnjavanje puteva, koja je bila recenzovana. U 2012 godini takode su izradene
dopune prema recenziji. Ova verzija Tehni¢kih specifikacija jo§ do danas nije
uzakonjena.

Kljuéne reci: odvodnjavanja kisnih voda, proCis¢avanja kisnih voda, zakonodavstvo,
tehnicke specifikacije

SLOVENIAN LEGISLATION ON WATER DRAINAGE AND TREATMENT FROM
PUBLIC ROADS

Key legislation in the Republic of Slovenia in the field of drainage and treatment of
rain waste water is the Decree on the emission of substances in the drainage of rain
water from public roads (Official Gazette 47/2005 of 13 May 2005). With this
regulation, we wanted to cover all public roads (not just highways) the same, with
respect to their traffic load, geological conditions , buffer areas and recipients of rain
water from the roads. Regulation has determined which contaminated waters are
necessary to treat. During the eight years of practice, we have noted the difficulty in
performing these ordinances and prepared further proposals for amending the Decree.

The following documents represent the importance of the so-called dewatering TSC
03 380 Technical specifications for public roads, related to the drain passages. The
technical specification proposal, dated as April 2004 was marked by the professionals
as exemplary, but was never officially accepted. Most designers use it as the basis
for their work nevertheless. In June 2010, a new version of the specification TSC 03
380 Drainage of roads was prepared and reviewed. Later, in 2012, the amendments
requested by the review were made. This version of Technical specification still has
not been legislated to this day.

Key words: rain water drainage, rain water treatment, legislation, technical
specifications
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B SAVREMENI PRINCIPI | METODOLOGIJA GEOTEHNICKIH ISTRAZIVAN]A |
ISPITIVANJA U PUTNOM INZENJERSTVU

Vladeta Vujani¢, Beograd, Srbija

Rezime: Geotehnicka istrazivanja i osmatranja predstavljaju veoma znacajan deo
planiranja, projektovanja, gradenja i odrZzavanja puteva. U mnogim slu€ajevima
geoloski i geotehnicki uslovi su od presudnog uticaja na izvodljivost, koStanje i
sigurnost putne saobracajnice kao objekta. Zbog toga je nuzno stalno pracenje i
unapredivanje savremenih principa i metodologije geotehnickih istrazivanja. U radu
Ce biti prikazana najvaznija dosadasnja iskustva, iz svetske i naSe prakse, kao i pravci
daljeg razvoja savremene metodologije istrazivanja, pri reSavanju geotehnickih
problema, $to je od interesa za stru¢nu javnost na prostoru RS, a i Sire.

Klju€ne redi: put, savremeni pristupi i metodologija geotehnickih istraZzivanja

MODERN PRINCIPLES AND METODOLOGIES OF GEOTECHNICAL
INVESTIGATION AND TESTING IN ROAD ENGINEERING

Abstract: Geotechnical investigations and observations are very significant part of
planning, design, construction and maintenance of roads. In many cases geological
and geotechnical conditions have very important impact on feasibility, costs and safety
of road as a structure. Therefore constant following and improvement of the modern
principles and metodology of geotechnical investigations is required. Paper will
present the most important expiriences from global and domestic practice up to now,
and directions of further development of modern metodlogy of investigation, during
solving of geotechnical problems, which is in the interest of the professional audience
in RS and world wide.

Key words: road, modern approcahes and metodology of geotechnical investigation

B NEKI ASPEKTI ZEMLJOTRESNE REGULATIVE VEZANE ZA SAOBRACAJNICE

Slobodan Nedeljkovié, Sistem Geo-In, Beograd, Vladeta Vujani¢, Beograd,
Milovan Joti¢, Institut IMS a.d., Beograd, Srbija

Rezime: Uslovno govoredi, uloga saobracéajnica u prostoru u kome egzistiraju moze
biti tretirana kao neka vrsta krvotoka tog prostora. Sliéno krvotoku i saobraéajnice
imaju svoju medusobnu hierarhiju zasnovanu na znacaju koju obavljaju u
saobrac¢ajnom sistemu. Saobracajnice imaju svoje specificnosti u funkciji stvorene
sredine, i ove specifiCnosti traze adekvatnu valorizaciju u zemljotresnoj regulativi.
Povecane brzine odvijanja saobracaja, osim prohodnosti za potrebe fizickog
saobracaja danas, sve viSe, traZi uvazavanje i bezbedonosne komponente. Valorizaciji
ove druge komponente puno treba da pomogne smanjena povredljivost terena, i u
zemljotresnim uslovima.
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Klju€ne reci: putni pravac, inZenjersko geoloski uslovi, zemljotresni hazard i rizik,
zemljotresna regulativa

UTICAJ PADINSKIH PROCESA NA PUTNO INZENJERSTVO SRBIJE
Vladeta Vujani¢, Beograd, Srbija

Rezime: Poznato je, da najveci problemi izgradnje objekata, nastaju upravo zbog
padinskih procesa, koji se manifestuju u vidu: osipanja, odronjavanja, klizenja, lavina
i sl., a koji se odvijaju (po pravilu) na relativno kratkim rastojanjima, sa Cesto
katastrofalnim posledicama i velikim materijalnim Stetama. Zato, izu¢avanje prirodnih
padina na razli¢itim stadijumima nastanka, u razliitim geoloSkim sredinama i fizicko
geografskim uslovima, ima veliki znac¢aj kod planiranja, projektovanja i izgradnje,
kapitalnih gradevinskih (i drugih) objekata, posebno objekata saobracajne
infrastrukture. U radu autori iznose najopstije o znac¢aju izu¢avanja padina (nastanak,
razvoj i tipovi procesa, i dr.), sa posebnim osvrtom na njen najznacajniji proces
klizanja, u funkciji graditeljske aktivnosti.

Kljuéne reci: padine, padinski procesi, klizista, izgradnja objekata
INFLUENCE OF SLOPE PROCESSES ON THE ROAD ENGINEERING IN SERBIA

Abstract: Regarding construction of facilities, it is widely known that major problems,
due to slope processes, occur as a rule, at relatively short distance in the form of
erosion, rock fall, landslides, avalanche, etc. They often have disastrous effects and
cause substantial material damage. For this reason, the study of natural slopes at
different stages of occurrence, in various geological milieus, and physical and
geographical conditions, has a great significance in planning, design preparation and
construction of capital and other building structures, particularly of the road
infrastructure facilities. In this paper, the authors present general information on
importance of the study of slopes (occurrence, development, process types, etc.),
with particular reference to its most significant process of sliding, in the function of
construction activity in road engineering.

Key words: slopes, slope processes, landslides, road construction

STA JE TO GEOTEHNICKO INZENJERSTVO, A STA JE TO GEOTEHNIKA U
PUTNOM INZENJERSTVU - TUMACENJA | ZNACENJA NJIHOVIH POJMOVA
Vladeta Vujani¢, Beograd, Srbija

Rezime: Geotehni¢ko inzenjerstvo, odnosno geotehnika, predstavljaju znac¢ajan deo
planiranja, projektovanja i izgradnje objekata, uopste, posebno objekata saobracajne

infrastrukture. Zbog toga je, veoma bitno u primeni ovih inZzenjersko — tehnickih
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disciplina, pravilno razumeti potrebu za njima, zatim njihova znacenja i tumacenja. O
tome i drugim pitanjima autor u ovom radu iznosi neke svoje stavove i predloge.

Kljuéne reci: Geotehni¢ko inZenjerstvo, geotehnika, znalenje i tumacenje pojmova

THE  QUESTIONS REGARDING GEOTECHNICAL ENGINEERING,
GEOTECHNICS WITHIN THE SCOPE OF ROAD ENGINEERING -
INTERPRETATION AND SIGNIFICANCE OF THEIR CONCEPTS

Abstract: Geotechnical engineering, i.e. geotechnics, represent a relevant part of
planning, design and construction of structures and facilities, particularly in the field
of transport infrastructure facilities. In view of that, it is very essential, in the
implementation of these engineering — technical branches of knowledge, to
understand properly the necessities, followed by their significance and interpretation.
In this regard and other issues, the author is revealing in this paper some of his
attitudes and proposals.

Key words: geotechnical engineering, geotechnics, significance and interpretation of
concepts

SEIZMICKI RIZIK LINIJSKIH | TACKASTIH OBJEKATA STVORENE SREDINE -
NEKI ASPEKTI

Slobodan Nedeljkovié, Sistem Geo-In, Beograd, Vladeta Vujani¢, Beograd,
Milovan Jotié¢, Institut IMS a.d., Beograd, Srbija

Rezime: Evrokod EC8 zadanim rizikom od 10% trazi izradu karata sa povratnim
periodom zemljotresa od 100 godina i 500 godina. U radu, ukazuje se na propust
informacije o povecanju tog rizika ako se ne raspolaze seizmoloskim kartama sa
povratnim periodom zemljotresa od 50 godina i 200 godina. Kod saobracéajnica ovaj
propust je jo$ izraZeniji.

Ukazuje se na potrebu uvazavanja redukcije funkcije objekta (indirektnih
Stetauzrokovanih zemljotresom) kod savremeno tehni¢ko tehnolosko opremljenih
objekata. Takode, ukazuje se da zemljotresni rizik saobraéajnica treba razmatrati i za
uslove povecane brzine odvijanja saobracaja na njima.

Kljuéne reéi: zemljotresna requlativa, zamljotresni rizik, zemljotresni hazard,
nacionalna zemljotresna preventiva

SEISMIC RISK OF LINE AND POINT STRUCTURES OF CREATED
ENVIRONMENTS - SOME ASPECTS

Abstract : Eurocode EC8 with given risk of 10% requires preparation of seismic maps
with return period of earthquake of 100 and 500 years. The paper points out the wrong
data on the increase of that risk if the seismic maps with return period of earthquake
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of 50 and 200 years. This mistake is even more expressed in case of roads.

The paper also emphasizes the necessity of structure function reduction (indirect
harms caused by strong earthquake) in case of highly technically-technologically
equipped structures. It also indicates that earthquake risk of communications should
be considered for the conditions of the increased traffic speed at them.

Key words: earthquake regulative, earthquake risk, earthquake hazard national
earthquake prevention

RAZVOJ GEOTEHNIKE U PUTEVIMA SRBIJE (1955 — 2013)
Vladeta Vujani¢, Beograd, Milovan Joti¢, Institut IMS a.d., Beograd, Srbija

Rezime: U pogledu prakti¢ne primene geotehnike, kod nas u gradevinarstvu, glavni
podatci i podrucje njene primene ispoljavaju se, pre svega, sa poCetkom ubrzane
izgradnje savremenih saobracajnica, jos daleke 1935. godine. Od tada, pa do danas,
geotehnika je imala buran i dinami€an tok razvoja. Kao savremenici, veceg dela tog
perioda, autori ovog rada, kroz analizu reSavanja (nekih) odredenih geotehnickih
problema, a na osnovu svojih, prakti¢nih iskustava i iskustava drugih kolega, (pre
svega, iz Instituta za puteve), daju prikaz razvoja Metodoloskih postupaka i nacina
geotehnickih istrazivanja, pri projektovanju i gradnji puteva u Srbiji, u periodu od 1955.
godine, pa do danas.

Klju€ne reci: problemi, geotehnika, razvoj, gradnja puteva
DEVELOPMENT OF GEOTECHNICS IN ROADS IN SERBIA (1955 -2013)

Abstract: The first main data and practical application of geotechnics in civil
engineering in our country dated from 1935., with the progress of modern
communication construction. The geotechnics has dynamic development from that
period up to now. As the contemporaries of this period, the authors of this paper
provide review of development of Methodological procedures and modes of
geotechnical testing, during design and construction of roads in Serbia in the period
of 1955. up to nowadays, through the analysis (solution) based on their own practical
experience, as well as the experience of their colleagues (first of from The Highway
Institute).

Key words: problems, geotechnics, development, construction of roads
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B GEODINAMICKI PROCESI NA KOSINAMA AUTOPUTA E-80 OD PROSEKA DO
CRVENE REKE

Vladan Vlajkovié, Zeljko Zugi¢, Sandra Milosavljevié, Miodrag Pisarevié, Institut
za puteve ad, Beograd, Srbija

Rezime: Prostorni polozaj Autoputa E-80 od Proseka do Crvene Reke i sloZzena
morfoloSka i geoloSka grada terena su uslovile formiranje visokih zaseka duz cele
trase puta. Projektovane su kosine strmog nagiba u kontinuitetu visinski, uz
ograni€enje u vidu uzanog pojasa ekspropiacije. Tokom izvodenja kosina do$lo je do
aktiviranja Citavog niza nestabilnosti duz istih. Dinamika procesa je razliita u
zavisnosti od lokaliteta, ispoljava se na svojstven nacin u vidu nastanka, veli€ine i
oblika u geoloskim razli¢itim sredinama. Generalno nestabilnosti koje se ispoljavaju
u vidu Skoljkanja (klizista), osipanja i odronjavanja mozemo podeliti na kosine
izvedene u nekoheretnim glinovito-peskovito-Sljunkovitim, koheretnim glinovito-
prasinastim i ¢vrstim stenskim masama.

Klju€ne reci: autoput, kosine, izvodenje, klizista, odroni

GEODYNAMIC PROCESSES ON SLOPES ON THE MOTORWAY E-80 FROM
PROSEK TO CRVENA REKA

Abstract: Location of the motorway E-80 from Prosek to Crvena Reka, as well as a
complex morphological and geological composition of terrain, have caused the
formation of high cuttings (composite profiles) along the entire motorway route. Slopes
with steep gradients were designed continuously at high altitudes, with limitation in
the form of a narrow area of land acquisition. During the construction of slopes, there
was a series of instability activation along these slopes. The dynamics of the process
varies depending on the location and reveals in a specific way in the form of
appearance, size and shape in different geological environments. In general, slopes
affected by instabilities in the form of spalling (landslides), erosion and rockfalls can
be subdivided into slopes constructed in incoherent clayey-sandy-gravely masses,
coherent clayey-silty masses and solid rock masses.

Key words: motorway, slopes, construction, landslides, rockfalls

B PROSIRENJE HOLANDSKOG AUTOPUTA A76 IZNAD POSTOJECE KOSINE
NASIPA VERTIKALNO NASLAGANIM EPS-BLOKOVIMA
Milan Duskov, InfraDelft B.V., Holandija
Rezime: Rad govori o prosirenju autoputa A76 (na jugu Holandije) sa vertikalno
naslaganim EPS-blokovima (EPS=Expanded PolyStyrene foam=stiropor). ProSirenje
je u duzini od 60 m izmedu dva nadvoznjaka reailzovano u leto 2012 kao inZzenjerski

presedan u Holandiji. Gornja strana EPS-blokova lezi 4 m iznad postojece kosine
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nasipa. Kompleksnost situacije poveéava da je postojeci nasip autoputa poduprt sa
potpornim zidom, a ispod svega leZi veliki gasovod. Autoput preseca naime na toj
lokaciji hemijsko-industrijsku zonu. Projekat je jedinstven u holandskoj inzenjerskoj
praksi po geometriji popre¢nog preseka. Saobracajno opterec¢enje je preko 8.500
teskih teretnih vozila dnevno plus putni¢ka vozila. Da bi se osvedo ili autoriteti u
stabilnost projektnog reSenja uradjena je i parametarska analiza. Najvaznije je bilo
dokazati da je trenje izmedu EPS-blokova dovoljno tako da potpora sa strane nije
potrebna. U tom smislu su odluCujuée bile slede¢e karakteristike EPS-a kao
konstruktivnog materijala: a) dovoljan koeficient trenja izmedju blokova, b) mala
specificna tezina (25 kg/m?3) i c) nizak Poasonov koeficient. Zahvaljuju¢i ovim
karakteristikama je ovakvo elegantno projektno reSenje bilo izvodljivo u opisanim
kompleksnim okolnostima i pored znacajnog intenziteta saobrac¢aja. U Srbiji bi se
ovako ekonomic¢no mogli proSirivati putevi na kosinama klizista bez remecéenja
ravnoteze.

Klju€ne redi: lakotezeci nasipi, EPS-blokovi, putno proSirenje, klizista

WIDENING OF DUTCH MOTORWAY A76 MADE OF VERTICALLY PILED EPS-
BLOCKS

Abstract: The paper describes the 60 m long widening of the motorway A76 (located
in the south of the Netherlands) between two overpasses made of vertically piled
blocks of EPS (Expanded PolyStyrene = geofoam). This sophisticated motorway
widening (completed in the summer of 2012) set an engineering precedent in the
Netherlands. The upper side of the EPS blocks lies 4m above the existing slope of
the embankment. The complexity of original situation was mainly characterized by
following aspects. Firstly, the existing motorway embankment is supported by a
retaining wall and, secondly, under the slope lays a large pipeline which could not be
additionally loaded. The motorway section intersects at the site of a chemical-industrial
zone. The project is unique in Dutch engineering practice because of the geometry of
the realized cross section. Traffic load is over 8,500 heavy trucks per day plus
passenger vehicles. In order to convince road authorities in the stability of our design
solution parametric analyses had been carried out. The realized design proves that
the friction between the EPS blocks guaranties sufficient embankment stability without
horizontal slope support. In this regard, the following characteristics of EPS (as an
embankment material) are of overriding importance: a) sufficient friction coefficient
between the EPS blocks/layers, b) low own weight (25 kg/m®) and c) low Poisson
coefficient. Due to these unique characteristics such an elegant design solution was
feasible both under above mentioned complex circumstances and despite the
significant traffic intensity. In Serbia this design methodology on a large scale is
suitable for economic road widening without disturbing the existing natural balance
on slopes resulting from numerous landslides.

Key words: light-weight embankments, EPS blocks, road widening, landslides
solution
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B TRAMVAJSKI I PUTNI NASIPI (SA VERTIKALNIM BOCNIM STRANAMA) OD EPS-
BLOKOVA KOD NADZEMNOG TUNELA AUTOPUTA A4

Milan Duskov, InfraDelft B.V., Johan de Jongh, Heijmans N.V., Holandija

Rezime: Rad govori 0 do 6 m visokim i ukupno 360 m dugim pristupnim nasipima
(sa vertikalnim bo¢nim stranama) od EPS-blokova preko novog dela autoputa A4.
Izmedu Delfta i Schiedam-a (kod Roterdama).Tamo deonica autoputa A4 u gradnji
preseca postojec¢u tramvajsku prugu. Zbog okolnih naselja se taj deo buducéeg
autoputa gradi u nadrzemnom tunelu. Na mestu ukr$tanja morala se postojeca
tramvajska linija podic¢i 6 m, a tlo je vrlo stiSljivo. Zbog vrlo strogih zahteva za
buduca sleganja je primenjeno projektno reSenje sa lakoteze¢im EPS-blokovima.
Time je dodatni pritisak na tlo prakti¢no izbegnut jer je teZina konstrukcije jednaka
masi iskopanog sloja zemlje. Plus je zbog ekonomicnosti i ustede prostora
popreCan preseka nasipa izveden bez kosina, sa prakti¢no vetikalnim stranama.
Dodatne prednosti su a) izvodenje u dve faze, prvo poduzni deo sa kolovoznom
konstrukcijom pa tek onda deo sa tramvajskom prugom, i b) kratko vreme
izvodenja. Postojeca tramvajska linija je smela biti zatvorena samo 12 nedelja.
Primenjena projektna metodologija je omogucila zavrSetak radova ta¢no po planu
(2. decembra 2013.). Prethodno je bilo re¢i o konvencionalnoj gradnji sa
izvodenjem za godinu dana. Sve u svemu je ovim projektom metodologija
projektovanje putnih i tramvajskih nasipa zna€ajno modernizovana i Holandija je
dobila jedinstveno inZenjersko resenje.

Kljuéne reci: lakoteZeci nasipi, EPS-blokovi, putno proSirenje, klizista

COMBINED TRAMWAY AND ROAD EMBANKMENTS MADE OF VERTICALLY
PILED EPS-BLOCKS NEXT TO DUTCH MOTORWAY A4

Abstract: The paper deals with the up to 6 m high and in total 360 m long
embankments (without slopes) of EPS-blocks constructed on the both sides of a new
section of the A4 motorway between Delft and Schiedam (near Rotterdam). This new
section of the A4 motorway crosses the existing tram tracks. Because of the
surrounding residential area the considered part of the future motorway goes through
a surface tunnel structure. The existing tram line had to be raised 6 m high at the
crossing point and the soil is highly compressible. Due to very strict requirements for
future settlements the design solution with light weight EPS blocks is applied.
Consequently an additional pressure on the ground is practically avoided because
the own weight of the structure is equal to the mass of excavated soil layers. In
addition the implemented cross sections without slopes are cost effective and space
saving. Extra advantages are a) building in two phases: firstly the longitudinal
embankment part with a road structure has been completed before starting the
embankment part for the tramways, b) a short construction time: the existing tram line
has been closed for only 12 weeks and the applied design methodology enabled the
completion exactly as planned. Previously considered conventional construction
methodology would endure a year. All in all, this project contributed to improving the
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methodology for designing road and tramway embankments and the Netherlands
gained a unique engineering solution.

Key words: light-weight embankments, EPS blocks, road widening, landslides
solution

EVALUATION OF ANALYTICAL TOOLS USED FOR THE OPERATIONAL
ANALYSIS OF ROUNDABOUTS

Goran Nikolic P.Eng., Ontario Ministry of Transportation, Rob Pringle P.Eng.,
MMM Group Ltd., Kevin Bragg, INRO, Canada

Abstract: Roundabouts have long been a staple as an intersection configuration
in the United Kingdom and elsewhere in Europe. Although they have been
present in limited numbers in North America, they have only recently been a
subject of interest in Ontario. Roundabouts can provide increased safety and
reduced delay to road users under suitable circumstances. The Ontario Ministry
of Transportation has initiated a variety of activities aimed at the investigation of
roundabouts as an alternative to signalized intersections in appropriate locations.
One such activity is the selection of a suitable method or methods for evaluating
the operational performance of roundabouts. A variety of methods are available,
ranging from analytical/empirical to simulation.

This paper reports on initial investigations to compare the efficacy of six methods,
based on their performance with respect to level-of-service evaluation at several
case-study roundabouts. It was apparent that all methods reasonably estimated
delay at lower volume levels. Unfortunately, the available data did not cover
situations close to or at capacity levels sufficiently well to arrive at a definitive
conclusion under those conditions. However, it was apparent that the results
from the various methods demonstrated increasing variability with increasing
traffic levels. Based on the evaluation reported here, a provisional strategy has
been proposed for the operational evaluation of roundabouts in Ontario.
However, further evaluation is required in conjunction with additional data
collection under congested conditions to confirm the proposed strategy.

Keywords: roundabouts, capacity, operational analysis methods
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B EXPRESSWAY SINGLE-LANE WORK ZONE CAPACITIES WITH COMMERCIAL
VEHICLE IMPACTS

Goran Nikolic P.Eng., Ontario Ministry of Transportation, Canada, Rob Pringle
P.Eng., MMM Group Ltd., Canada, Kevin Bragg, INRO, Canada, Diego Mendoza,
Demasimulations, Malaga, Spain

Abstract: Like other government transportation agencies, the Ontario Ministry of
Transportation performs regular maintenance and reconstruction of freeways across
the province. If lane closures are required for this maintenance, they have to occur
during a window of time in which travel demand is below the capacity of the remaining
open lanes. To date, the estimates of capacity for single-lane work zones have been
based on relatively simplistic planning assumptions. The impact of heavy vehicles
has not generally been considered and it has been observed that overnight
construction windows defined on the basis of these assumptions are often subject to
significant queuing and delays.

In an attempt to understand work zone capacity, data was collected at seven work
zones in the Greater Toronto Area during the fall of 2008. Analysis of this data
indicated a wide and unexplained variation in the capacities achieved at the surveyed
locations. It was hypothesized that the orderliness of the merging behaviour may be
an important factor in the explanation of this variation, particularly the distance
upstream from the lane drop location at which the vehicles in the dropping lane merge
into the through lane. Using micro-simulation, the effects of different merging
processes were evaluated and simulation outputs corresponding to the observed data
were achieved.

It was observed that there appear to be two operational regimes, one with higher
throughputs corresponding to early merging and relatively smooth operation in the
remaining open lane. The second, with lower throughputs, involved late merging and
interrupted flow in the open lane. These results are preliminary and would benefit
from additional data collection and analysis oriented to the evaluation of this particular
phenomenon.

Key words: work zone, freeway capacity, heavy vehicles
I PLANNING AND IMPLEMENTING A FULL CLOSURE OF THE HIGHWAY 401
EXPRESS LANES WITH THE HELP OF MICRO-SIMULATION

Goran Nikolic P.Eng., Ontario Ministry of Transportation, Canada, Rob Pringle
P.Eng., MMM Group Ltd., Canada,

Abstract: Highway 401, through the Greater Toronto Area, is one of the busiest
stretches of expressway in North America, with more than 400,000 vehicles per day.
In addition to serving commuting flows across the Greater Toronto Area, Highway 401
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serves as the primary corridor for passenger and commercial traffic between Quebec
and Windsor and points beyond.

In 2003, the Ministry of Transportation of Ontario (MTO) investigated the possibility of
closing the eastbound Highway 401 express lanes, between Kipling Avenue and Jane
Street, for two weekends in 2004 to rehabilitate the road base. Such a closure would
have previously been considered too risky in terms of the impact on traffic flow.
However, the alternative construction schedule would involve approximately 70
overnight closures and an additional cost of $1.5 million. A micro-simulation model
(VISSIM) was used to assist in the assessment of traffic impacts and the development
of a traffic management strategy to keep traffic moving on the collector lanes through
the work-zone area.

Through micro-simulation, it was demonstrated that the proposed closure was
feasible, assuming a combination of a comprehensive public communications plan,
selected on and off-ramp closures, an incident management plan, and reduction in
traffic levels of 20 to 25% through diversion. Simulated conditions, during peak
weekend traffic periods with the closure in place, were projected to be equivalent to
or better than typical weekday morning peak-period conditions.

The closure was implemented on the third and fourth weekends of August, 2004.
Observed traffic conditions were essentially as predicted, with operation falling in
between typical weekend and weekday peak conditions. The projected level of
diversion was achieved, traffic was kept moving, and only minor incidents, quickly
cleared, were recorded. The construction work was completed on time and met all
standards and specifications.

Key words: highway construction impacts, micro-simulation, traffic operations

“NOVA“ TEHNOLOGIJA GRADNJE NOSIVIH SPREGNUTIH GRADEVINA
CELICNIM SPIRALNIM CIJEVIMA | KONSTRUKCIJAMA OD VALOVITIH LIMOVA
U GRADNJI PROMETNICA

Mario Bogdan ing.grad., Protekta, Zagreb, Hrvatska, Adam Czerepak, ViaCon Sp.
z 0.0., Rydzyna, Poljska, Lukasz Olek, ViaCon Sp. z 0.0., Rydzyna, Poljska

Rezime: Primjena Celi¢nog valovitog lima u gradnji prometnica poznata je vise od 100
godina. Prve takve ploCe proizvedene su 1784. godine, dok je njihova masovna
proizvodnja zapocela tek 1890. godine. Kako bi se svladali sve veci rasponi i omogucili
veci protoci, 1931. godine prvi se puta koriste konstrukcije od valovitog lima koje su
spajane na mjestu ugradnje. Celi¢ni propusti se &esto izraduju u zemljama s
razvijenom ¢€eli€nom industrijom i skupom radnom snagom.

Usporedbom ¢eli¢nih spiralnih cijevi HelCor®, promjera do 3,6 m, ¢eli¢nih konstrukcija
tipa MultiPlate MP200, raspona do 12,00m i SuperCor®, raspona do 25,50 m, sa
konvencionalnim betonskim za jednaku statiCku nosivost, ¢eli¢ni pokazuju brojne
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prednosti. Sve gore navedene prednosti ¢e rezultirati njihovom intenzivnijom
primjenom u projektiranju i izgradniji infrastrukture i u nasem okruzeniju, to jest na
podrucju jugoisto¢ne Europe (SEE).

ISPITIVANJE NOSIVOSTI MANEVARSKIH POVRSINA NA AERODROMU
PODGORICA — PRORACUN PCN-a

Ivan Andri¢, VIA Projekt, SuzanaStefanovi¢, Dragan Stojni¢, Institut za puteve a.d.,
Beograd, Srbija

Rezime: Aerodrom u Podgorici je deo primarne saobracajne infrastrukture Crne Gore
i predstavlja objekat od izuzetnog privrednog znacaja, posebno u domenu turisticke
ponude. U cilju dobijanja jasnije slike o funkcionalnom i strukturnom kapacitetu u
odnosu na oCekivano saobracajno opterecenje izvrSeno je ispitivanje da bi se utvrdilo
stanje kolovozne konstrukcije manevarskih povrsina aerodroma. Ovaj rad je napisan
sa ciliem da se stru¢na javnost na konkrethom primeru upozna sa metodom
determinisanja relativne nosivosti kolovozne konstrukcije aerodromskih manevarskih
povrsina - proracun PCN broja.

Kljuéne recéi: PCN broj, relativna nosivost, kolovozna konstrukcija, manevarske
povrsine

IZRADA FIZICKIH MODELA PUTNOG POJASA METODOM 3D STAMPE
Doc. Dr Dejan Gavran, dipl.ing., Gradevinski fakultet Univerziteta u Beogradu, Srbija

Rezime: lako su polovinom proSlog veka makete puteva predstavljale osnovni
medijum ne samo za vizuelne, etsetske, pa i bezbednosne analize trasa puteva,
pojavom racunarskih 3D modela one, makete, iS€ezavaju iz projektantske prakse.
Racunarski triangulisani 3D modeli putnog pojasa predstavljaju dobru osnovu za
izradu triangulisanih STL (stereolitografskih) modela. Ovi se modeli lako “Stampaju”
na 3D printerima, €ak i u koloru. Medutim, u odnosu na uobi€ajene triangulisane
modele, STL model pociva na strogim pravilima u pogledu orijentacije trouglova,
zatvorenosti modela i eventualnih greSaka. Takode, zbog veoma visokih cena ne
samo 3D printera, ve¢ i materijala za 3D Stampu, neophodno je i uvodenje metoda
optimizacije modela kojima se utroSak materijala smanjuje za 5, 6 ili 7 puta. | sam
proces 3D Stampe namecée neke zanatske normative kako bi maketa uopste bila
izvodljiva, stabilna i trajna. Rad prikazuje metode STL koverzije i optimizacije modela
putnog pojasa sa ciliem 3D Stampe.

Kljuéne reci: CAD, 3D, STL, maketa
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PRODUCING ROADWAY MAQUETTES ON 3D PRINTERS

Abstract: By mid twentieth century, physical 3D models (maquettes) provided
the only means for the optical, aesthetic and safety analyses of the road. With
the computer revolution, taking place by the end of the eighties, maquettes
became completely outdated. But, in recent times, triangulated 3D computer
models present the sound base for the production of triangulated STL
(stereolitographic) models. These 3D models are easily printed on 3D printers,
even in color. But, unlike ordinary CAD models, STL models must obey strict
rules, primarily concerning the triangles’ orientation and the “water-tightness”.
Also, bearing in mind the extremely high costs of both the 3D printers and the
printing materials, optimization methods, reducing the material consumption 5,
6, or even 7 times, have to be introduced. In order to produce the printable, stable
and durable macquette, even the sole printing process imposes some “secrets
of the craft”. The paper explains how to convert the ordinary triangulated roadway
model into the STL model and how to optimize the model.

Key words: CAD, 3D, STL, maquette

GEOTEHNICKO PROJEKTOVANJE ZEMLJANIH NASIPA |
STABILIZACIONIH MERA PROCESA KLIZANJA PRILIKOM IZGRADNJE
KORIDORA 10 NA DEONICI: PROSEK - CRVENA REKA

Srdan Spasojevié¢, JV Eptisa — Safage — IRD Engineering, Dijana MiloSevi¢,
Institut za puteve a.d, Beograd, Srbija

Rezime: Putevi su izrazito dugacki infrastrukturni objekti, pa su osnovni
preduslovi za izradu dobrog projekta precizni geodetski snimci, i kvalitetna
geolo8ka i geotehniCka istrazenost terena. Nazalost kada se putevi projektu u
nepristupacnim terenima i u teSkim geolosko - geotehnickim uslovima, navedeni
preduslovi se ne mogu u potpunosti i u potrebnom kvalitetu ispuniti. Za stvarnu
tezinu geotehnickih uslova se saznaje tek pri izvodenju, a posledice su izrazeni
procesi nestabilnosti, uticaj podzemne vode i naravno potreba za dopunskim
projektovanjem.

U radu je opisano projektovanje armiranih nasipa u cilju njihove optimizacije, i
stabilizacionih mera nastalih procesa klizanja useka tokom izgradnje, sa ciljem
da se skrene paznja na princip pratec¢eg projektovanja (monitoring projektovanje)
za kvalitetno i sigurno izvodenje i prilogodavanje stvarnim uslovima u tlu.

Kljuéne reci: putevi, geotehnic¢ka istraZenost, armirani nasipi, useci,
stabilizacione mere, pratece projektovanje
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GEOTECHNICAL DESIGN OF REINFORCED EMBANKMENTS AND
STABILIZATION MEASURES FOR LANDSLIDING PROCESS DURING THE
CONSTRUCTION OF CORRIDOR X AT SECTION: PROSEK — CRVENA REKA

Abstract: Given that motorways are particularly long infrastructural objects, accurate
geodetic surveys and quality geological and geotechnical site investigations are
required for development of good road design. Unfortunately, in rough terrain and in
difficult geological - geotechnical circumstances, these preconditions are hard to
achieve. The actual geotechnical conditions can be identified during construction
stage, which results in emphasized instabilities, impact of water, and the need for
additional design.

This paper describes the design of reinforced (soils) embankments in order to ensure
their optimization. Furhter on, the design of stabilization measures of the unstable
cuts occurred during the construction are described. All described measures hihglight
the importance of the accompanying design concept (monitoring design) for quality
and safe construction, and for adaptation to the actual soil conditions.

Key words: roads, geotechnical investigations, reinfor.embankment, cuts, stabilization
measures, accompanying design

ULOGA SEKRETARIJATA ZA SAOBRACAJ U POSTUPKU PLANIRANJA |
PROJEKTOVANJA ULICNE MREZE GRADA BEOGRADA

Andrijana PesSi¢, Daniela Jankovié¢, Svetlana Stevanovi¢, Ognjen-Petar
Todorovié, Gradska uprava — Sekretarijat za saobracaj, Beograd, Srbija

Rezime: Ubrzan, nedovoljno planski, razvoj Beograda, u prostornom i funkcionalnom
smislu, doveo je do nesklada izmedu saobracajnih kapaciteta i potreba gradskih
funkcija. U skladu sa tim neophodan je adekvatan planski razvoj grada. U ovom radu
prikazana je uloga i iskustvo Sekretarijata za saobracaj, u procesu planiranja i
projektovanja ulicne mreze grada. Sistematizacijom vise normativnih dokumenata,
odnosno odgovaraju¢ih zakona i pravilnika iz oblasti planiranja, projektovanja,
izgradnje, bezbednosti saobracéaja, ali i stru¢nim znanjem i iskustvom steCenim u
praksi, Sekretarijat za saobrac¢aj u€estvuje u planiranju grada kao celine, kao i
definisanju konkretnih saobracajno — tehnickih reSenja. Adekvatno definisana i
dosledna primena tehni¢ke regulative, na svim nivoima planiranja, projektovanja i
izgradnje ulicne mreze, dovela bi do pobolj$anja stanja saobracajnog sistema grada,
odnosno sprecilo bi dalju izgradnju saobracajnica koje svojim eksploatacionim
mogucnostima nezadovoljavaju osnovne saobracajno-tehnicke uslove.

Kljuéne reci: planska dokumentacija, tehnicka regulativa, saobracajno — tehnicki
uslovi, iskustva, Gradska uprava grada Beograda - Sekretarijat za saobracaj
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THE ROLE OF THE SECRETARIAT FOR TRANSPORT IN THE PLANNING AND
DESIGNING OF THE STREET NETWORK IN THE CITY OF BELGRADE

Abstract: The rapid, insufficient planning, development of Belgrade, both in the spatial
and functional terms, led to a mismatch between traffic capacity and needs of urban
functions. Accordingly, it is necessary to adequately planning the development of the
city. This paper describes the role and experience of the Secretariat of Transport in
the planning and designing of the street network of the city. Secretariat for Transport
participate in the planning of the city by systematization of normative documents, and
relevant laws and regulations in the field of planning, designing, construction,
conducting traffic safety researches, but also with the expertise and experience gained
in practice and by defining specific traffic - technical solutions. Adequately defined
and consistent application of technical regulations, at all levels of planning, both
equally design and construction of the street network, would lead to the improvement
of the transport system of the city, and to prevent further construction of streets that
do not meet basic traffic and technical requirements.

Key words: plans, technical regulations, traffic and technical requirements,
experience, Belgrade City Administration - Secretariat for Transport

SISTEM VOZAC - VOZILO - OKOLINA | SAVREMENO PROJEKTOVANJE PUTEVA

Sanja Fric , Asistent, dipl. grad. inz., Vladan lli¢, Asistent, master inz. grad., Filip
Trpcevski, Asistent, master inz. grad., Gradevinski fakultet Univerziteta u Beogradu,
Beograd, Srbija

Rezime: Velike materijalne Stete i veliki broj ljudskih zZrtava, u€inili su da bezbednost
saobracaja postane jedan od najaktuelnijih problema drustva u kojem zivimo. Od svih
Cinilaca koji mogu uticati i koji, u krajnjoj liniji, utiCu na bezbednost u celini, izdvajaju
se tri ¢inioca: vozag, vozilo i okolina. Dejstvo ova tri ¢inioca (V-V-O) je uzajamno
povezano, tako da vozac, vozilo i okolina €ine kiberneticki sistem u kojem svaki €inilac
ima svoju jasno definisanu ulogu. Vecina informacija koja dopire do vozaca iz sistema
V-V-O stize prvo vizuelnim putem, pri ¢emu najveci uticaj na vozacevo ponasanje pri
upravljanju vozilom ima upravo put. Kao jedan od glavnih problema u savremenom
projektovanju puteva izdvaja se zahtev kako projektovati put koji ¢e u potpunosti biti
podreden nacinu voznje na tom putu. U ovom radu ¢e se razmatrati moguce izmene
u procesu projektovanja koje bi obezbedile projektovanje puteva po meri vozaca.

Kljuéne reci: bezbednost, vozac, vozilo, okolina, put, projektovanje

THE DRIVER - VEHICLE - ENVIRONMENT SYSTEM AND MODERN ROAD DESIGN
Abstract: Considerable material damage and large number of casualties have made
the road safety to become one of the most current problems of our society. From all

the factors that can influence and that, in the end, affect the road safety in general,
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three factors stand out: driver, vehicle and environment. The effect of these three
factors (D-V-E) is related to each other, so that the driver, the vehicle and the
environment form cybernetic system in which each factor has a clearly defined role.
Maijority of information of the D-V-E system are firstly visually reached by drivers,
wherein the driver's behaviour during vehicle driving is the most affected just by road.
As one of the major problems in the modern road designs stands a request to design
the future road which will be fully subordinated to the driving style, meaning how to
design a road in accordance with the driver. This paper will present the possible
changes in road design process that could provide the road design according with the
driver.

Key words: safety, driver, vehicle, environment, road, design

GEOTEHNICKIv ASPEKTI ISTRAZIVANJA | PROJEKTOVANJA AUTOPUTA
BEOGRAD-JUZNI JADRAN (E-763), OD OSTRUZNICE DO OBRENOVCA,
DESNOM OBALOM SAVE

Branko Jelisavac, Vladeta Vujani¢, Petar Mitrovi¢, Institut za puteve a.d, Beograd,
Srbija

Rezime: Na izlazu iz Beograda, od Ostruznice do Obrenovca, Generalnim i Idejnim
projektom (Institut za puteve 1998 - 2008 god.), autoput Beograd — Juzni Jadran (E-
763), nozice klizista Umka — Duboko, duzine 3 km. Nakon vrlo detaljnih geolosko-
geotehnickih i drugih istrazivanja i je lociran desnom obalom reke Save, u temenu
re¢nog meandra, monitoringa, utvrdena su svojstva kliziSta i vodotoka a na osnovu
C¢ega su nadena sanaciona reSenja koja obezbeduju u zoni stabilnost autoputa i
okolnog ugrozenog terena, na kome su infrastrukturni, stambeni i drugi objekti.

Klju€ne reci: autoput, kliziste, istraZivanja, monitoring, reka, sanacija

GEOTECHNICAL ASPECTS OF INVESTIGATIONS AND DESIGN OF MOTORWAY
ASPEKTI BELGRADE - SOUTH ADRAITIC (E-763) FROM OSTRUZNICA TO
OBRENOVAC , ALONG THE RIGHT BANK OF THE RIVER SAVA

Abstract: In the Final and Preliminary design (prepared by The Highway in the period
1998-2008) Institute motorway Belgrade-South Adriatic (E 76) , from Ostruznica to
Obrenovac , is situated at the exit from Belgrade ,along the right bank of the river
Sava at the vertex of river meander in the toe zone of the landslide Umka —Duboko,
3 km long. After very detailed geological-geotechnical and other investigations and
monitoring , characteristics of landslide and water course were determined and
based on them repair solutions which provide stability of motorway and surrounding
jeopardized terrain with residential and other structures, were found out.

Key words: motorway, landslide, investigations, monitoring, river, repair
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PRORACUN DEBLJINE BETONSKIH KOLOVOZNIH KONSTRUKCIJA
ARMIRANIH VLAKNIMA

Nikola Gazo, MISP-IPA 2010 - EPTISA, Milan Bosnjakovi¢, Institut za puteve a.d.,
Beograd, Srbija

Rezime: Primena betonskih kolovoznih konstrukcija armiranih vlaknima je sve
rasprostranjenija. Primenom odgovarajucih vlakana mozZe se znacajno povecati
izdrzljivost betona, a postoji doprinos i u povecanju trajnosti kao i otpornosti na
habanje, udare i zamor. Povecanjem Zilavosti moguce je redukovati debljinu
betonskog preseka i povecati rastojanje izmedu dilatacija. U radu je prikazan
savremeni nacin proracuna i dimenzinisanja betonskih kolovoznih konstrukcija
armiranih vlaknima zasnovan na ostvarenoj izdrzljivosti kompozitnog materijala.
Poseban akcenat je dat na izbor vrste i tipa vlakana prema njihovoj funkciji u finalnom
betonskom konglomeratu, uz objasnjenje relavantanih parametara kojima se definise
mehanicko svojstvo betonskog kompozita. Dat je i osvrt na druge vrste betonskih
kolovoznih konstrukcija. Prezentovani model proracuna je opste prihvacen u svetskoj
praksi i moze biti od koristi u prakti¢noj primeni u domacoj praksi, kako projektantima
tako i izvodacima specijalizovanim za ovakve tipove konstrukcija.

Klju€ne reci: kolovozne konstrukcije, armiranje kolovoza, vlakna, izdrZljivost, zamor

Abstract: The application of fiber reinforced concrete pavement is constantly
expanding. Applying appropriate fiber type could result with concrete higher strength,
also with increased lifetime and resistance to abrasion, impact and fatigue. Higher
toughness may reduce concrete pavement thickness and increase joint spacing. The
paper describes modern design of fiber reinforced concrete pavements based on
achieved toughness of composite material. Special reference is made on chose of
type and class of fibers according their function in final concrete conglomerate with
description of relevant mechanical parameters of concrete composite. Reference is
made on other types of concrete pavements. Presented design model is generally
accepted in world practice and it could be helpful for domestic projects, as for
designers as well for contractors specialized for pavement constructions.

Key words: concrete pavements, pavement reinforcement, fiber, toughness, fatigue

PUTEVI | RIZICI PROUZROKOVANI POPLAVAMA

Mitja Brilly, Marusa Spitalar, Mojca Sraj, Simon Rusjan, Andrej Vidmar, Univerza
v Ljubljani, Fakulteta za gradbenistvo in geodezijo, katedra za sploSno hidrotehniko,
Slovenija

Rezime: Analiza Zrtava zbog poplava u Sloveniji je pokazala izuzetnu vaznost zastite
ucesnika u saobracaju. Sve vise je smrtnih slu¢ajeva medu vozacima zbog voznje po
putu zahvacenim poplavom. Vrlo brzo, vozilo na poplavljenom putu pocinje da pluta i
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voda ga nosi sa sobom. Vozilo polako tone sa katastrofalnim posljedicama za vozaca
i putnike u vozilu. Tako u€esnici u saobrac¢aju predstavljaju 62 % Zzrtava prilikom
poplava u SAD-u. Analiza uticaja klimatskih promjena na poplave, uradena za sliv
reke Save, je pokazala da ¢e poplave sa stogodiSnjim povratnim periodom postati
ubuduce poplave sa desetogodisSnjim povratnim periodom. Poplavljena podrucja retkih
poplava postaée podrucja sa Cestim poplavama. Ova pojava predstavlja izazov i
zahtijeva promjenu postojec¢ih reSenja zastite pri gradnji puteva i mostova. Naime pri
pojavi katastrofalnih poplava, rusi se ili oStecuje veliki broj mostova. Mostovi su takode
jedan od uzroka plavljenja podrucja uzvodno od mosta. U radu su prikazani rezultati
viSe studija izvedenih u okviru projekata Evropske unije i drugih istrazivanja.

Kljuéne reci: Zrtve poplava, putevi, klimatske promene, mostovi, Stete od poplava na
putevima

Abstract: The research into the fatalities during floods in Slovenia has pointed out to
the utmost importance of traffic. Indeed, there is a growing number of fatalities among
the drivers who are willing to drive their vehicles across a flooded road surface.
However, the vehicle quickly turns into a vessel that slowly sinks, with catastrophic
consequences for the driver. For example, in the USA 62% of fatalities, i.e. drivers
and passengers, are caught in flooded roads. When assessing climate change
impacts in relation to the floods in the Sava River basin, we found that in the future
the 100-year return period events will become 10-year events. What is today
considered as low flood risk areas will in the future become high flood risk areas. This
phenomenon presents a challenge and calls for a change in the existing practice.
Furthermore, contemporary water management calls for more room for water and
higher flood safety for roads and bridges. In fact, during catastrophic floods bridges
are often torn down or damaged. Bridges are also the cause of floods in the areas
upstream the bridge. The paper will also present the results of several studies carried
out within EU projects and other research.

PROJEKTOVANJE PRETHODNE MESAVINE ZA POTREBE IZRADE CEMENTOM
STABILIZOVANOG DONJEG NOSECEG SLOJA NA AUTOPUTU E80 NIS -
DIMITROVGRAD

Dusan Panié¢, Institut za puteve a.d., Beograd, lvana Radovanovi¢, Holcim d.o.o.,
Popovac, Srbija

Rezime: U radu su data iskustva sa upotrebom cementa klase 32,5 i hidrauli¢nog
veziva za puteve HRB 12,5 pri projektovanju prethodnog sastava cementom
stabilizovane me$avine za ugradnju u noseci sloj kolovozne konstrukcije na autoputu
E80 Nis - Dimitrovgrad. Uradena su ispitivanja koja su pokazala da se zahtevi za
¢vrstocom propisani u Tehnickim uslovima, uz obezbedjenje homogenosti meSavine,
mogu posti¢i samo upotrebom veziva HRB 12.5. Ovo vezivo ¢ini stabilizovani sloj
manije osetljivim na pojavu pukotina tokom njegove hidratacije i o€vr§¢avanja i samim
tim spre€ava njihovu pojavu u gornjim slojevima kolovozne konstrukcije.
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Kljuéne reéi: cementna stabilizacija, stabilizovana meSavina, HRB 12,5, vezivo za
stabilizaciju noseceg sloja kolovoza

Abstract: In this paper we presented experiences based on using cement class 32.5
and hydraulic road binder HRB 12.5 in designing preliminary mix design of
cement/binder stabilized mixture for the placement in sub-base layer of pavement in
the highway E80 Ni$ - Dimitrovgrad. Performed testing has shown that the strength
requirements set out in the Technical Specifications, with provided homogeneous
mixture, can only be achieved by using binder HRB 12.5. This binder makes stabilized
layer less sensitive to cracking during its hydration and hardening and thus prevents
cracking in the upper layers of the pavement.

SPECIFIKE PROJEKTOVANJA PUTA GRADSKO-PRILEP (R. MAKEDONIJA)

Riste Ristov, Prostor AD, Kumanovo, R. Makedonija, Goran Dordevi¢, Prostor AD,
Kumanovo, Tereza Teodosijevska, Prostor AD, Kumanovo, Jovan Br. Papi¢,
Univerzitet ,Sv.Kiril i Metodij“, Gradevinski fakultet, Slobodan Ognjenovi¢, Univerzitet
»SV.Kiril i Metodij“, Gradevinski fakultet, Skoplje, R. Makedonija

Rezime: Jedan od najfrekventnijih putnih pravaca po osi istok-zapad u R. Makedoniji
je put Gradsko-Prilep. Duz njega postoji nekoliko tezih sektora koji veoma otezavaju
saobracaj, zbog €ega je pristupljeno izradi projektne dokumentacije za njegovu
rekonstrukciju, ali za dve faze. Naime, planirano je da se u prvoj fazi put projektuje i
koristi kao ekspresni, dok bi dalje prerastao u autoput. Deonica zapocCinje sa
denivelisanim povezivanjem sa postoje¢im putem, nastavlja se duz reke Raec kroz
FariSku i Drenovsku Klisuru, i zavrSava sa petljom Gradsko. Teren kroz koji je vodena
trasa odlikuje se izrazitom neravnomerno$¢u, pa se moze klasifikovati od izrazito
planinskog do ravni¢arskog, a dodatni ograni¢avajuci faktor je blizina postoje¢eg puta
i uslov da isti bude u upotrebu. Diktirana projektna brzina od 100 km/h navodi na
ispruzeniju osovinu puta u horizontalnom i vertikalnom smislu $to iznuduje zamasan
broj pridruznih gradevinskih objekata na trupu puta. Pristup i nadin projektovanja
objekata i petlji po celoj duzini trase bi¢e prikazani u radu.

Kljuéne reci: put, projekat, rekonstrukcija, objekti, petlje

Abstract: Gradsko-Prilep is one of the most frequent roads in R. Macedonia. Along
the road there are several sections that pose serious obstacles for regular traffic flow
in this central state road along east-west axis. Thus, it was necessary to prepare
project documentation for its improvement, but in two phases. Namely, it is planned
to design and build the road as an express one in the first phase, while in the second
it will be expanded into highway. The planned section starts with deleveled connection
with existing road and continues along the River Raec through canyons of Farishka
and Drenovska rivers, ending with deleveled Gradsko interchange. The route ground
is generally variable and extremely irregular. It can be classified as lowland to explicitly
mountain terrain. Additional limitation is the proximity of the existing road and the
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condition that it should be in service. The projected speed of 100 km/h requires a
wider horizontal and vertical centre line, demanding numerous supporting structures
on the body of the road. This paper presents the approach and method of designing
along the entire route."

AUTOPUT BAR - BOLJARE, DIONICA SMOKOVAC — MATESEVO, OSNOVNE
KARAKTERISTIKE | OPREDJELJENJA

Prof. dr Milo§ Knezevi¢, Univerzitet Crne Gore, Gradevinski fakultet, Prof. dr Dusko
Luéié, Univerzitet Crne Gore, Gradevinski fakultet, Prof. dr Jasmina Cetkovi¢,
Univerzitet Crne Gore, Ekonomski fakultet, Mr Zeljka Beljka$, Univerzitet Crne Gore,
Gradevinski fakultet, Podgorica, Crna Gora

Rezime: Projekat autoputa Bar — Boljare predstavlja najvazniji prioritet Vlade Crne
Gore i jedan je od elemenata nase integracione strategije prema Evropskoj Uniji, koji
¢e omoguciti vecu i sigurniju mobilnost ljudi, roba i usluga. Autoput treba da poveze
Crnu Goru, od jadranske obale preko glavnog grada Podgorice sa granicom Srbije, a
preko Pozega-Beograd puta sa TEN-T koridorom X sa Rumunijom i Centralnom
Evropom. Istovremeno ¢ée bolje povezati glavne regionalne centre Sarajevo (Bosna i
Hercegovina), Tirana (Albanija) i Skoplje (Makedonija). Navedene C¢injenice
predstavljaju neke od razloga zbog kojih ovaj projekat ima vaznu strateSku ulogu za
cijeli Region.

Klju€ne reci: autoput, trasa, Smokovac, MateSevo

HIGHWAY BAR - BOLJARE, SECTION SMOKOVAC - MATESEVO, MAIN
CHARACTERISTICS AND ORIENTATIONS

Abstract: The project highway Bar - Boljare is the most important priority of the
Government of Montenegro and one of the elements of our integration strategy
towards the European Union, which will enable greater and safer mobility of people,
goods and services. The highway should connect Montenegro from the Adriatic coast
across the capital Podgorica to the border of Serbia and over Pozega- Belgrade roud
with TEN-T Corridor X with Romania and Central Europe. At the same time, it will
make better connection between major regional centers in Sarajevo (Bosnia and
Herzegovina), Tirana (Albania) and Skopje (Macedonia). These facts represent some
of the reasons why this project has an important strategic role for the whole region.

Key words: highway, route, Smokovac, Matesevo
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PRIKUPLJANJE OTICAJA SA MOSTA “GAZELA”, NJEGOVO PRECISCAVANJE
| INFILTRACIJA

J. Despotovié, N. Ja¢imovié¢, J. Plavsi¢, D. Fv’avlovi(:, A. Djukié¢, A. Todorovi¢,
Univerzitet u Beogradu — Gradevinski fakultet, V. Zivanovi¢, S. Mili¢, Cekibeo, Srbija

Rezime: U radu se prikazuje odvodenje kisnih voda sa kolovoza na mostu Gazela
preko reke Save u Beogradu, kao i sa prilaznih rampi. Most je sagraden 1970. godine
bez sistema za kanalisanje kiSnih voda osim slivnika koji su vodu direktno ispustali
sa mosta u vodotok. Tokom 2010-2012. godine most je rekonstruisan uz dogradnju
sistema za kanalisanje i prec€iS¢avanje kiSnih voda. Ograni€enja i uslovi postavljeni
za koli¢ine i kvalitet oticaja su strogi jer se most nalazi u zoni sanitarne zastite
Beogradskog vodovoda. Oticaj kiSnih voda sa mosta se prikuplja i delimi¢no ispusta
pre nego $to se koristi za infiltraciju i prihranjivanje akvifera pri obali reke Save.

Klju€ne reci: kiSne vode, oticaj, odvodnjavanje, most, precis¢avanje, infiltracija

COLLECTION, TREATMENT AND INFILTRATION OF STORM RUNOFF FROM
THE GAZELA BRIDGE

Abstract: The paper presents the storm water drainage from the pavement and the
on- and off-ramps of the Gazela bridge over the Sava River in Belgrade. The bridge
was constructed in 1970 without a storm drainage system, except for the inlets from
which the storm water was discharged from the bridge directly to the river. During
2010-2012, the bridge was reconstructed including the construction of the storm
drainage and treatment system. Limitations and requirements that were imposed for
the storm water quantity and quality were severe because the bridge crosses the
sanitary protection zone of the Belgrade water supply system. The storm runoff from
the bridge is collected and partially discharged before it is used for infiltration and
aquifer recharge in the Sava River bank.

Key words: storm water, runoff, drainage, bridge, treatment, infiltration

PODOBNOST PRIMENE OSNOVNIH METODOLOSKIH POSTUPAKA U ANALIZI
USLOVA ODVIJANJA SAOBRACAJA NA VANGRADSKIM DEONICAMA PUTEVA

LjubiSsa Kuzovi¢, InZzenjerska akademija Srbije, Vuk Bogdanovi¢, Ruski¢ Nenad,
Univerzitet u Novom Sadu, Fakultet tehni¢kih nauka, Novi Sad, Srbija

Rezime: Utvrdivanje sposobnosti deonica vangradskih puteva da udovolje zahtevima
saobracaja podrazumeva analizu kapaciteta i nivoa usluge. To je neophodan korak u
postupcima planske i operativhe analize prilikom izgradnje ili rekonstrukcije puteva.
Tokom istorije razvijani su razli¢iti modeli za proradun kapaciteta puteva, koji su
modifikovani i prilagodavani promena karakteristika saobrac¢ajnog toka. U skladu sa
promenama postupaka za proracun kapaciteta, menjani su kriterijumi i parametri na
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osnovu kojih se odreduje nivo usluge. U svetu se za odredivanje kapaciteta i nivoa
usluge najceSc¢e koristi metod HCM, koji je od 65 god. do danas doziveo velike
promene i transformacije. U nasoj zemlji i regionu je od 80-tih godina proslog veka u
postupcima analize koris¢en model koji se bazirao na preporukama HCM, ali koji je
bio modifikovan i prilagoden lokalnim uslovima. U ovom radu analizirana je podobnost
primene ovih metodoloskih postupka u razli€itim uslovima odvijanja saobracaja.

Klju€ne reci: put, kapacitet, nivo usluge

ELIGIBILITY OF APPLICATION OF THE BASIC METHODOLOGICAL
PROCEDURES FOR THE ANALYSIS OF TRAFFIC CONDITIONS AT RURAL
ROAD SECTIONS

Abstract: Determining the abilities of rural roads to fulfill the traffic demands involves the
analysis of the capacity and level of service. This is a necessary step in the procedures
of planning and operational analyses during the construction or reconstruction of roads.
Throughout history, different models have been developed for the calculation of the road
capacity, which have been modified to the changes of the traffic flow characteristics. In
accordance with changes in the procedures for capacity calculation, criteria and
parameters for determination of the level of service was changed. Most common method
for determination of the capacity and level of service is HCM method, which has
experienced very big changes and transformations since his first edition in 1965. Since
80’s years of the last century model for capacity analysis of the roads in our country and
the region was based on the recommendations of HCM, but it was adjusted to the local
conditions. This paper analyzes the suitability of the application of these methodological
procedures in various traffic conditions.

Keywords: road, capacity, level of service

LAND SURVEY OF ROADS FROM UNMANNED AERIAL VEHICLE
Vid Peterman, Modri Planet d.o.o., Beltinci, Slovenia

Summary: In this paper we present, how we use a quadrocopter unmanned aerial vehicle
with a camera attached to it, to do low altitude photogrammetric land survey of roads. We
use the quadrocopter to take highly overlapping photos of the area of interest. Ground
control points are used to georeference the data. Further processing is applied to generate
digital orthophoto map, digital surface model, digital terrain models and point cloud.
Practical example of land survey of road from a UAV is presented in the paper. Further
examples show the usefulness of low altitude photogrammetry for documentation of
archaeological excavations and assessment of volumes of material. In the final analysis
we conclude that low altitude photogrammetry can help bridge the gap between laser
scanning and classic tachymetric survey, since it offers advantages of both techniques.

Key words: unmanned aerial vehicles, three-dimensional, pointcloud, orthophoto,
digital terrain model
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B PRILOG ISTRAZIVANJU METODOLOGIJE ZA IZRADU STRATEGIJE RAZVOJA,
ODRZAVANJA | REHABILITACIJE CESTA

Prof.dr.sc. Mehmed Bublin, dipl.ing.grad., Doc.dr.sc. Mirza Pozder, dipl.ing.grad.,
V.ass.mr.sc. Suada Dzebo, dipl.ing.grad., Gradevinski fakultet, Sarajevo, BiH

Rezime: Oblikovanje strategije rezvoja, odrzavanja i rehabilitacije cesta zahtjeva
sposobnost prepoznavanja dinamike saobraéajnog i drustvenog sistema. U okviru
rada analizirane su bitne konponente metodlogije izrade strategije kao Sto su baze
podataka, finansiranje, prekategorizacija i drustveno - ekonomski pokazatelji. U radu
su tretirana i pitanja SWOT analize, ciljeva razvoja saobracaja, izbor kriterija za
viSekriterijalno vrednovanje i izbor prioriteta intervencija. Istrazeni su kriteriji za
odrzavanje cesta i nacela odrzavanja kao i kriteriji za realizaciju strategije, te akcioni
planovi i elementi monitoringa. U zaklju¢cima se daju kljuéna nacela i elementi
strategije razvoja, odrzavanja i rehabilitacije cesta.

Kljuéne reci: strategija, razvoj, ceste, odrzavanje, rehabilitacija

ANNEX TO THE RESEARCH OF METHODOLOGY FOR DRAFTING STRATEGY
OF DEVELOPMENT, MAINTENANCE AND REHABILITATION OF ROADS

Abstract: Drafting strategy of development, maintenance and rehabilitation of roads
requires ability to identify dynamics of traffic and social system. The research includes
analysis of major components of the methodology for drafting strategy such as
databases, financing, pre-categorization and social and economic indicators. It also
includes SWOT analysis, objectives of traffic development, selection of criteria for
multi-criteria valuation and selection of intervention priorities.The criteria for road
maintenance and principles of maintenance as well as the criteria for strategy
implementation, action plans and monitoring elements have been analysed as well.
Key principles as well as elements of the strategy of development, maintenance and
rehabilitation of roads are given in conclusions of the paper.

Key words: strategy, development, roads, maintenance, rehabilitation

B THE SAFE ROAD TRANSPORT SYSTEM APPROACH

Ministerialdirigent a.D. Dipl.Ing. Hans-Joachim Vollpracht, Honorary member of
the World Road Association (PIARC), Ing. Jean-Francgois Corté, Secretary General,
World Road Association

Abstract: More than 1,24 million people die each year on the worlds roads and
between 20 to 50 million suffer from nonfatal injuries. The UN Road Safety
Collaboration Meetings under the leadership of WHO developed the Programme for
the Decade of Actions for road safety taking nations into the responsibility of improving
their accident figures by the five pillars of a national Road Safety Policy, safer Roads,
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safer Vehicles, safer Road Users and Post Crash Care. It is this Safe System
Approach that takes into consideration the land use, infrastructure and transport
planning, road user’s abilities and limitations and the close cooperation of all
governmental and none governmental stakeholders involved. The contribution will
present the main activities of the fife pillars with a focus on PIARC’s Road
Infrastructure Management tools to improve safety and function of the road
infrastructure based on the experiences with the land use problems in Asian, African
and European countries. The report will show how actions of short and long term
measures on all five pillars have reduced the number of traffic victims remarkable in
Eastern Germany after reunification and in addition how the hierarchy of motorways,
2+1 express roads, the rural roads and traffic calming in built up areas, have improved
the economic development of cities and villages in a safe way

Key words: UN Global Plan for Road Safety, PIARC tools for Road Infrastructure
Safety Management, Legal regulations on safer roads, the positive effects of the 2+1
cross section within the road Hierarchy

S PROMENOM UZORAKA UREDENJA PROSTORA DO RAZVOJA ODRZIVE
MOBILNOSTI: SAZNANJA IZ PROJEKTA MORECO

mr Andrej Guli¢, Urbanisti¢ni institut Republike Slovenije, Ljubljana, Slovenija

Rezime: Rad predstavlja rezultate medunarodnog projekta MORECO - mobilnost i
troSkovi stanovanja - u kojem kao partner uCestvuje Urbanisticki institut Republike
Slovenije i koji se sprovodi u okviru evropskog programa Alpine Space. Projekat se
bavi objasnjavanjem veza izmedu mogucih buducih mesta stanovanja, mobilnostnog
ponasanja i pristupacnosti. Pri tome daje poseban naglasak posledicama koje
nekontrolisano Sirenje naselja uzrokuje uslugama javnog prevoza. Zagovara odrzivi,
resursima i zivotnoj sredini adekvatan razvoj naselja koji prati objekte usluga od
opsteg interesa i smerove linija javnog prevoza. Sustinski cilj projekta je promovisanje
odrzive mobilnosti kroz razvoj policentricnog sistema naselja, glavni operativni cilj je
promovisanje implementacije lokacijskih odluka privatnih i javnih aktera na lokacijama
koje se nalaze u blizini stanica javnog prevoza. U cilju podizanja svesti razlicitih
skupina, zainteresovanih strana i opste javnosti, projekat MORECO razvio je tri
“oruda”, jedno opisno za kreatore politika i donosioce odluka i dva racunarska: orude
za prostorne planere i orude za domacinstva.

Kljuéne reci: stanovanje, pristupacnost, odrziva mobilnost, MORECO projekat
ACHIEVING SUSTAINABLE MOBILITY AND REDUCED TRANSPORT COSTS BY
CHANGING THE PATTERNS OF SPATIAL ORGANIZATION: FINDINGS OF THE
MORECO PROJECT

Abstract: The paper presents the results of a project entited MORECO — Mobility
and Residential Costs — in which Urban Planning Institute of the Republic of Slovenia
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participates as a partner. The project is cofinanced by the EU transnational territorial
cooperation programme for the Alpine Space. It is dealing with the correlation between
future housing locations, mobility behaviour and accessibility, especially the
consequences for public transport. MORECOQO's main objective is to support a
sustainable, resource-friendly settlement development which follows supply facilities
and public transport axes. MORECO wants to steer future housing markets towards
smart locations that offer a good quality of supply to minimise future mobility costs. In
order to raise awareness of different groups, stakeholders and the general public,
three "tools" were developed. One is descriptive and aimed at political decision-
makers and those in administration who execute the decisions, particularly on the
municipal level, the other two are computer-based: tool for urban planners and traffic
planners and tool for households.

Key words: housing, accessibility, sustainable mobility, MORECO project

UTICAJ UREDBE O KATEGORIZACIJI PUTEVA DONETE 27.02.2012.god. NA
PRIVREDNI RAZVOJ TERITORIJE KOJU ODRZAVA AD“NOVI PAZAR-PUT*“

Izet Ljaji¢,dipl.grad.inz, Mirsada Ugli¢,dipl.grad.inz., A.D.“Novi Pazar-put”, Novi
Pazar, Srbija

Rezime: Najbolje ogledalo stepena razvoja neke drzave su njeni putevi. Razvoj putne
infrastrukture prati privredni razvoj kraja kome putna mreza pripada. Prostor na kom
AD ,Novi Pazar — put” odrzava putnu mrezu ima svoje specificnosti koje se odnose
kako na konfiguraciju terena tako i na klimatske uslove. Pored toga, za najveci deo
ovog prostora, putevi su jedina veza sa okruzenjem. U vreme donete Uredbe o
kategorizaciji drzavnih puteva od 27.02.2012.god. na putnoj mreZi koju odrzava ovo
preduzece asfalt je bio zastupljen na svega 73% duzine puteva od ¢ega je ,dobrog*
asfalta bilo samo na 42% duzine mreze. Da bi se izbegle nesagledive posledice koje
je Uredba o smanjenju duzine putne mreze za 51% mogla da izazove po ove i onako
nerazvijene krajeve, u periodu od skoro dve godine preduzimane su brojne aktivnosti
koje su imale nekad manjeg a nekad veceg efekta ali koje su konaéno urodile plodom
— novom Uredbom od 31.12.2013.god. kojom su nam svi izuzeti putevi ponovo
vraceni, odnosno vra¢ena im je kategorija drzavnog puta.

Klju€ne reci: loSe stanje putne mreze, Uredba o kategorizaciji puteva, nedovoljan
privredni razvoj

Abstract: Country level of development is best seen on its roads. Development of
road infrastructure is followed by the economic development of the region where the
road network belongs. The area in which JSC "Novi Pazar - put" maintaine road
network has its own specifics which are related to the terrain and climate conditions.
In addition, for the most of this area the roads are the only connection with the outside
world. At the time of issue regulations on the classification of state roads by
27.02.2012. in road network maintained by this company asphalt was present only
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on 73% of the total roads length, of which the "good" asphalt was only on 42% of total
network. In order to avoid devastating consequences which Regulation on the
reduction of the length of the road network by 51% could cause, to this already
underdeveloped regions, over a period of almost two years a number of activities
were undertaken, that had once small and sometimes large effect, but which are
ultimately come to fruition - the new Regulation of 31.12.2013. returned all roads that
were taken from our maintanance network, respectively these roads are again
declared as a state roads.

Key words: bad road network condition, the Regulation on the classification of roads,
insufficient economic development

YINATAHBE Y BAPUJAHTY AYTONYTA CYPYUH - OBPEHOBALl YMECTO Y
BAPUJAHTY OCTPYXHMLA - OGPEHOBAL, U3A3BAJ1IO BU HECAIMEOUBO
BEJIMKE U AYTOPOYHE EKOHOMCKE N'YBUTKE

Mpod.ap Jby6uwa Kysosuh, gunn.mHx.caob6p.,ViHxerwepcka akagemmja Cpbuje,
Beograd, Ap Bpanumup Yjayp, aunn.uHx.rpal., Mp BopuBoje Anekcuh, C
MpojekT g.0.0. beorpag, Cpbuja

Pe3ume: Op obunasnuue Beorpaga 0o O6peHoBLa NpojekToBaHe Cy ABe BapujaHTe
ayTonyTa, koje ce MeflycoOHO BUTHO 1 O4YMUINEeQHO PasnyvKyjy MO CBUM Haj3HaYajHUjUM
KapakTepuctukama. Y pagy Cy M3MOXEHU OCHOBHM TEXHO-eKCnroaTaumoHu U
€KOHOMCKM nojauu O nMpojekToBaHMM BapujaHTama, npukasaHo nopehene
NPOjeKTOBaHMX BapujaHTM Ha OCHOBY W3MOXEHUX Haj3HAYajHUjUX TEXHO-
eKcnnoaTaunmoHnX U eKOHOMCKMX MokasaTerba M ykasaHo Ha HECAITIEQMBO
BEJIMKE N OYTOPOYHE EKOHOMCKE IN'YBUTKE koje he npeTpnety ekoHoMuja
Penybnuka Cpbuja ykonvko ce m3bop BapujaHTe ayTonyTa W3BpPLUM NPUMEHOM
BULLIEKPUTEPUjYMCKE aHanuse, Koja je nogrfioxHa ytuuajy cybjekTMBHOr daktopa,
ymecto COST-BENEFIT meTtogom.
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YNPABJbABE N ®DUHAHCUPAHE NYTEBA U XXENE3HULA Y CPBUJU
Mpodh. ap AnekcaHpgap LBetaHoBuh, aunn. rpah. uHx., beorpag, Cpbuja

Pe3snme: Ctarbe y NyTHOj MpMBPEaM 1 XenesHuum je nays3etHo nowe. Npobnem je
BYLLE roAMHA NaXXIbMBO rajeH Tako Aa 6u mopane XMTHO da ce npeay3my afgekBaTHe
Mepe aga ou ce nsberao pacnag caobpahajHe nHdpacTpykType 6e3 Koje Hema Hu
HanpeTka Cpbuje. Y oBOM YnaHKy je AaT npukas ynpaerbaka 1 ogpkaBaka nytesa
M npyra y CBeTY U KOA Hac, Ca XerbOM [a Ce yKaxe Ha ancypAe Halle rokarnHe
npakce. Y 3akrbydumma cy HabpojaHe Mepe koje 6u Tpebano npeay3etu ga 6u ce
aKTyeriHO CTahe MOoMnpaBurio U KPEHYIO NyTEM r4e caB ocTanu CBET nae.

KrbyuHe peuu: nymeeu, xenesHuue, yrpasibate U huHaHCUpaH-e
ROAD AND RAILWAY MANAGEMENT AND FINANCING IN SERBIA

Abstract: Present situation in Serbian road and railway sector is extremely serious.
Problems were accumulating during recent years and they impose urgent actions and
measures in order to avoid the collapse of road ana railway infrastructure, without
which there is no possibility for growth and prosperity in Serbia. The topic of this paper
is an analysis of road ana railway management and maintenance in the world and in
Serbia with the aim to point out the absurd solutions in our actual practice. Necessary
measures for the improvement of the actual practice are presented in conclusions.

Key words: roads, railways, management and financing

COST-BENEFIT U COST-EFFECTIVENESS AHAITU3A 3UMCKOI OPXXABAHA

ap OpaxeHko Maewuh, aunn.uHx.cao6.,MapuHa MuneHkoBuh, AMnn.uHx.caob.,
AnekcaHpgap TpudyHoBuh, aunn.mHx.caob., CaobpahajHu dakynTeT, YHMBEpP3nUTeT
y beorpaay, beorpaa, Cpbuja

Pe3snme: 3nmcko ogpxaBatbe MMa BaxHy yrnory y obesbehuBary HOpManHor
yHKUMOHMCaa MNPUBPEOHNX U OPYLUTBEHWX aKTMBHOCTW, 3a LUTa jeé OCHOBHMU
npeaycrnoB HopMarsnHo yHKUMOHMCake caobpahajHor cuctema, npe ceera pyMcKor
caobpahaja kpo3 ocurypake MoOOGUTHOCTU, H1MBOA ycnyre n 6e36egHOCTU KOPUCHMKA
nyTa. Mpeny3eha 3agyxeHa 3a ogpxaBake Cy CTanHo npen nsa3oBom ga obesbene
BUCOK HuBo ycnyre (HY) n no6orbliajy mMoburnHoct n 6e36egHOCT 'y 3MMCKUM
ycnoBmma. [loctoju notpeba ga ce Oorbe pasymejy M KBAaHTUTATMBHO YTBpAE
TPOLLKOBK, KOPUCTU M edeKkTn 3MMCKOr oapaBawa nyteBa. Ctora he oBaj pag
npencTaBrbaTu NOKyLlaj MAEHTUUKOBaHa U KBaHTU(UKOBaHa TPOLLKOBA U KOPUCTU
3MMCKOT OfipXKaBan-e, kKao 1 gedmHncame MmetogonoLukor oksupa 3a COST-BENEFIT
n COST-EFFECTIVENESS aHanuiy. HedumHucana COST-BENEFIT n COST-
EFFECTIVENESS AHAJIM3A 3UMCKOIr OOPXXABAHA mory Hahu npuMmeRy Kog
OOHOLLEHa oanyKa o ynaraky nosehaHmx cpefctaBa, kao 1 ogfiyka o ctaHgapavMma-
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HMBOMMA 3MMCKOI OAp)KaBahsa, KOjuU MPOY3pOoKyjy pasnuumte napametpe y CBA
aHanumau (IRR, B/C, ENSV) n CEA ananuan. Ha kpajy paga kao pesyntat buhe paga
ouvhe gaTte metogonollke cmepHuue 3a CBA N CEA 3umckor ogpkaBamsa.

KrbyuHe peuun: CBA, CEA, 3umcko odpxxasare, mpowkKosu odpxaeaHa rnyma,
AupeKkmHe Kopucmu, UHOUPEKMHE Kopucmu

COST-BENEFIT AND COST-EFFECTIVENESS ANALYSIS OF WINTER
MAINTENANCE

Abstract: Winter maintenance plays an important role in ensuring normal functioning of
economic and social activities, what is the basic prerequisite for the normal functioning
of the transport system, particularly road transport through the provision of mobility, level
of service and safety of road users. Companies responsible for maintaining are on the
constant pressure to provide a high level of service (LOS) and improve mobility and
safety in winter conditions. There is a need to better understand and quantitatively
determine the costs, benefits and effects of winter road maintenance. Therefore, this
paper represent an attempt to identify and quantify the costs and benefits of winter
maintenance, as well as an attempt to define a methodological framework for cost-benefit
and cost-effectiveness analysis of winter maintenance. Defined cost-benefit and cost-
effectiveness analysis of winter maintenance may be applied in cases of making
decisions about investing increased resources in winter maintenance, as well as making
decisions on standards for winter maintenance, which can cause a variety of parameters
in CBA analysis (IRR, B/C, ENPV) and CEA analysis. At the end the result will be the
methodological guidelines for CBA and CEA of winter maintenance

Key words: CBA, CEA, winter maintenance, road maintenance costs, direct benefits,
indirect benefits

PROBLEMI FINANSIRANJA DRZAVNIH PUTEVA U REPUBLICI SRBIJI PREMA
ZAKONU O JAVNIM PUTEVIMA

mr Vladan Brankovi¢, dipl.inz.grad, Ministarstvo saobracaja, Beograd, Dejan
Koci¢, dipl. prav.,Ministarstvo saobraéaja, Beograd, Momir Kocovi¢, dipl.inz.grad,
Ministarstvo saobracaja, Beograd, Dejan Bulaji¢, dipl.inz.grad, Preduzece za puteve
.Pozarevac” ad, Pozarevac, Srbija

Rezime: Visegodisnji problem nedostatka novca za odrzavanje drzavnih puteva u
Republici Srbiji, dovelo je do toga da je ¢ak 75 odsto drzavnih puteva u
nezadovoljavaju¢em stanju. Ukidanjem naknada za odrZavanje drzavnih puteva od
akcize na derivate nafte i te€nog naftnog gasa i naknada koje pripadaju upravljacu
tog puta i nereSavanjem pitanja adekvatnih izvora za finansiranje mreze drzavnih
puteva koji bi zamenili ukinute izvore, dovelo je tu putnu mrezu u katastrofalno stanje.
U ovom radu dat je pregled finansiranja drzavnih puteva prema Zakonu o javnim
putevima sa predlogom mera u pogledu izvora finansiranja te mreze puteva.
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Kljuéne reci: bezbednost saobracaja, finansiranje drzavnih puteva, zakonski propisi,
preventiva, upravijac

PROBLEM OF FINANCING OF STATE ROADS IN REPUBLIC OF SERBIA BY LAW
ON PUBLIC ROADS

Abstract: The perennial problem of lack of money for maintenance of state roads in
the Republic of Serbia, led to the fact that as many as 75 percent of state roads in an
unsatisfactory condition. Abolition of fees for maintenance of state roads from excise
taxes on petroleum products and liquefied petroleum gas and fees belonging to the
control of the road and not solving issues of adequate resources to finance state road
network that would replace the abolished sources, has led to the road network in a
disastrous state. This paper gives an overview of the financing of state roads under
the public roads with proposed measures in terms of funding sources and the road
network.

Keywords: road safety, financing of state roads, legislation, prevention, control

PLANIRANJE | FINANCIRANJE CESTOVNE INFRASTRUKTURE

Ksenija Culo, Gradevinski fakultet Sveugilista Josipa Jurja Strossmayera u Osijeku,
Hrvatska

Rezime: Javni sektor nosi puno vise tereta izdataka infrastrukture nego $to bi se realno
oCekivalo da bi mogao podnijeti. U posljednjih nekoliko desetljeéa, javljaju se inovativne
i raznovrsne tehnike financiranja koje omogucuju sve brzi prijelaz rizika stvaranja i
odrzavanja prometne infrastrukture s javnoga na privatni sektor. KoriStenje neregresnog
i ograni¢enog regresnog financiranja projekta (takoder poznat kao project finance)
dopusta sponzorima podizanje kredita osiguranih prihodima, a ne imovinom projekta a
to se sve vide koristi u industrijaliziranim zemljama i zemljama u razvoju. Financiranje u
ovom obliku moze biti sloZen i dugotrajan proces, buduéi da se interesi razli€itih partnera
moraju osigurati kroz pregovore i ugovorne uvjete. Kao posebni oblici project finance
tehnika za razvoj prometne infrastrukture, novi pristupi poznati kao build — operate -
transfer (BOT) razvijeni su i sada igraju vaznu ulogu u provedbi infrastrukturnih projekata.
Ovaj pristup zahtijeva puno bolje planiranje i jasnije definiranje rizika nego sto je to slucaj
s tradicionalnim projektima. Komercijalne, tehnicke, financijske, gospodarske procjene i
procjena utjecaja na okoli$ trebaju osigurati donoSenje odgovarajucih odluka i dobivanje
«vrijednost za novacy. Clanak objasnjava prednosti i izazove planiranja i financiranja
projekata cestovne infrastrukture.

Klju€ne reci: cestovna infrastruktura, projektno financiranje, BOT
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PLANNING AND FINANCING ROAD INFRASTRUCTURE

Abstract: Public sector carries more infrastructure spending than one can reasonably
expect it to handle. In recent decades, innovative and diverse financing techniques
have emerged that allow more rapid transfer of risk of creation and maintenance of
transport infrastructure from the public to the private sector. The use of project
financing without or with limited recourse (also known as project finance) allows
sponsors to raise loans secured by income and not by assets of the project and such
approach has been increasingly used both in industrialized and developing countries.
This form of funding can be a complex and lengthy process, because the interests of
the various partners must be ensured through negotiations and contractual terms.
Special form of project finance techniques used for the development of transport
infrastructure, a new approach known as Build - Operate - Transfer (BOT) has been
developed and are now plays an important role in the implementation of infrastructure
projects. This approach requires much more planning and a clearer definition of risk
than is the case with traditional projects. Commercial, technical, financial, economic
assessment and environmental impact assessment should ensure appropriate
decisions and getting "value for money". The paper discusses the benefits and
challenges of planning and financing of road infrastructure projects.

Key words: road infrastructure, project finance, BOT
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B PRACENJE KVALITETA VODE | TLA TOKOM IZGRADNJE AUTOPUTA NA
KORIDORU V¢, DEONICA zZVIROVICI- BIJACA

Doc. dr Igor Jokanovié¢, dipl.grad.inz., Univerzitet u Novom Sadu, Gradevinski
fakultet Subotica, Srbija, Sanda Zori¢, dipl.inz.sig., Zagrebinspekt d.o.0. Mostar,
Bosna i Hercegovina, Sandro Zovko, dipl.inz.el., Zagrebinspekt d.o.o0. Mostar, Bosna
i Hercegovina

Rezime: Izbegavanje negativnih uticaja prilikom bilo koje vrste radova na putnoj mrezi
(izgradnja, odrzavanje, rekonstrukcija/rehabilitacija) bi trebalo da bude prioritet
investitora, a stvaran rezultat zavisi od lokacije i veli€ine projekta i sa njim povezanih
aktivnosti. Pracenje stanja pojedinih parametara kvaliteta Zivotne sredine predstavlja
ekvivalent kontroli kvaliteta radova (nulto stanje=prethodna ispitivanja, periodi¢na
merenja=tekuc¢a kontrola kvaliteta). Definicija specificnih aktivnosti radi pracenja
uticaja i stanja zivotne sredine je predmet razrade u okviru plana monitoringa ili plana
pracenja stanja. Poznato je da u danasnje vreme izvodaci ugovaraju radove po veoma
niskim cenama, te na sve mogucée nacine pokusavaju da izbegnu pracenje stanja
zivotne sredine. Takode, u zelji da $to pre pocnu sa realizacijom radova, ,zaborave”
na potrebu utvrdivanja nultog stanja koje je veoma bitno za kasnije pracenje realizacije
uskladenosti sa zahtevima, odnosno definisanje da li je izvoda¢ prouzrokovao
eventualnu Stetu ili je zagadenje ve¢ postojalo pre izvodenja radova. U ovom radu
akcenat ¢e biti stavljen na iskustva u pripremi i realizaciji plana upravljanja zastitom
zivotne sredine, odnosno jednog od njegovih elemenata, plana pracenja stanja, i to u
delu koji se odnosi na kvalitet vode i tla, za projekat izgradnje autoputa na koridoru
V¢ u juznom delu Bosne i Hercegovine.

Klju€ne reci: izgradnja, plan upravijanja zastitom, pracenje stanja, kvalitet vode,
kvalitet tla

WATER AND SOIL QUALITY MONITORING DURING CONSTRUCTION OF
MOTORWAY AT CORRIDOR V¢, SECTION ZVIROVICI - BIJACA

Abstract: Avoiding negative impacts in any kind of work on the road network
(construction, maintenance, reconstruction/rehabilitation) should be a priority for
investors, and actual result depends on the location and size of the project and related
activities. Monitoring the status of certain parameters of environmental quality is
equivalent to controlling the quality of work (zero status=preliminary tests, periodic
measurements=current quality control). The definition of specific activities in order to
monitor the impact and the environmental conditions is the subject of development
within the monitoring plan. It is known that nowadays contractors contract works at
very low prices, and by all means try to avoid environmental monitoring. Also, in order
to commence works as soon as possible, they “forget” the need to determine the
baseline condition, which is very important for later monitoring the implementation of
the compliance with the requirements, and the definition of whether the contractor
has caused any damage or pollution already existed prior to the construction. In this
paper, emphasis will be placed on experience in the preparation and implementation
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of the environmental management plan, exactly one of its elements, the monitoring
plan, in part related to the quality of water and soil for the construction of the motorway
on Corridor Vc in the southern part of Bosnia and Herzegovina.

Key words: construction, environmental management plan, condition monitoring,
water quality, soil quality

UTICAJ IZGRADNJE INFRASTRUKTURNIH KORIDORA NA ZIVOTNU SREDINU,
CASE STUDY E 75

mr Vukica Popadi¢ Njunji¢, dipl.grad.inz., Louis Berger SAS, Milovan Bekri¢,
dipl.grad.inz., Koridori Srbije

Rezime: U Republici Srbiji postoji niz Zakona, Pravilnika i Uredbi koji ureduju oblast
izgradnje Infrastrukturnih Koridora, ali specifi¢na problematika izgradnje puta i uticaja
na zivotnu sredinu nije posebno definisana. lzrada Studije o proceni uticaja
(Environmental Impact Assessment — EIA) projekta autoputa na zivotnu sredinu, u
najopstijem smislu je proces u kome se identifikuju, analiziraju i procenjuju nezeljeni
uticaji na zivotnu sredinu pre dono$enja odluke o izgradniji.

Procena uticaja je deo svih faza procesa realizacije Projekata i alat za odrzivi razvoj.
To ukljuCuje proces odlucivanja, proces utvrdivanja znacajnih uticaja i utvrdivanja
prioriteta (sa posebnom paznjom na pitanja uticaja na zivotnu sredinu kada postoje
ograni€eni resursi i kapaciteti) i proces planiranja (planovi, programi i strategije razvoja
za reSavanje ili spreCavanje raznih ekoloskih problema). Najbolja zastita Zivotne
sredine u toku izgradnje Infrastruktornih koridora je jo$ u fazi projektovanja, a od
sustinske vaznosti je uskladivanje trase sa prostorno-planskom dokumentacijom. Ova
praksa je u Republici Srbiji u rutinskoj zakonskoj primeni.

U radu ce biti prikazana procena uticaja na zivotnu sredinu i uloga javnosti i loklane
zajednice na primeru izgradnje Autoputa E 75 od NiSa do granice Makedonije.
Generalno, deo trase prolazi kroz obradivo poljoprivredno zemljiSte i ima znacajan
uticaj koji se manifestuje kroz stalnu ili privremenu promenu namene koris¢enja
zemljista i zagadenja istog u okolini autoputa.

Klju€ne reci: Infrastrukturni Koridor, procena uticaja, javnost

Abstract: In the Republic of Serbia, there are a number of the Act, the Rules and
Regulations governing the field of building infrastructure corridors, but the specific
issue of road construction and the environmental impact is not specifically defined.
The Study on Environmental Impact Assessment ( Environmental Impact Assessment
- EIA') motorway project on the environment, in the most general sense, is a process
in which to identify, analyze and assess adverse effects on the environment before
deciding on the construction.

Impact assessment is part of all phases of the process of project and tool for
sustainable development. This includes the decision-making process, the process of
determining significant impacts and identify priorities (with particular attention to issues
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of environmental impact when there are limited resources and capacities) and process
planning (plans, programs and development strategies for solving or preventing a
variety of environmental problems). The best protection of the environment during the
construction of infrastructure corridor is still in the design phase, and the essential
harmonization alignment with spatial planning documents. This practice is in the
Republic of Serbia, in routine legal application.

The paper will be presented to estimate the environmental impact and the role of Local
Government and public communities on the example of the construction of Highway
75 E from Nis to the Macedonian border. Generally, the portion of the route passes
through arable land and has significant influence, which manifests itself in a temporary
or permanent change of land use purpose and pollution in the vicinity of the same
highway.

Key words: Infrastructure Corridor, impact assessment, public

3AWUTUTA XMBOTHE CPEOVHE Y JABHOM NPEAY3ERY ,,MYTEBU CPBUJE”

BburbaHa BykcaHoBuh, Hophe MutpoBuh, Mwumosza Jenuuumh, Odywwuua
MuvnunkoBuh, UBaHa MaTtuh, JaBHo npenysehe ,I[yteBu Cpbuje”, beorpaa, Cpbuja

Pe3anme: Y pagy je oaT npukas akTMBHOCTM Koje Cy npeay3uMaHe y Luiby paspeLlemy
ofHoca nyTa U XXUBOTHe cpeauHe y Penyonuum Cpbuju o aoHowewa 3akoHa 1991.
roouHe Oo gaHac, a kpos papg JaeHor npeayseha ,[lyteBn Cpbuje“. Og ocHuBama
nocebHor Ogerbera 3a 3alTUTY XXMBOTHE cpeaunHe y cactaBy CekTopa 3a cTparerujy,
npojekToBake 1 pas3Boj y JaBHom npeagysehy ,[yteBu Cpbuje” 2006. roanHe oo 2011.
rogvHe JOMUHAHTHA akTUBHOCT je Ovna npahewe n3page cTyamja o NpoueHn ytTuuaja
nyTeBa Ha XuBOTHY cpeauHy. Og 2011. roguHe, TexuwTe ce npebauyje Ha uspagy
ynyTCTaBa v Npypy4YHMKa 3a pasnmunTe acrnekTe 3aliTUTeE XXUBOTHE CPeAMHE Y NMYTHO]
npuspegu. lNnax je ga ce, go 2015. roguHe, Be3aHO 3a yMaweHe yTuuaja ApyMCKor
caobpahaja Ha HMBO Oyke, 3a BaHrpagcke OEOHULE Ha MPEXU APXaBHUX nyTeBa
Cpbuije ca MNrgC-om npeko 6 munuoHa Bo3una, u3page crpaTeLlke kapTte byke. Ha
MHuumjaTnBy EBponcke areHumje 3a 3alUTUTY XKMBOTHE CpeanHe, nparte ce roguilkbe
emMucuje racoea M3 ApyMcKor caobpahaja Koju yTmyy Ha rnobanHe Knumarcke
npomeHe, kopuwherwem mogena COPERT IV. MNpahewe cTakwa XUBOTHE cpeauHe
(MOHUTOPUMHT) Y NYTHOM nojacy je npuopuTteT y pagy Ogerbena 3a 3allTUTY XXUBOTHE
cpeguHe y HapegHOM nepuoay.

KrbyuHe peum: 3awmuma xueomHe cpeduHe, cmyduje, JI1 ,[lymesu Cpbuje”,
cmpameuwke kapme byke, npahere cmaka XXueomHe cpeduHe

ENVIRONMENTAL ISSUES IN PUBLIC ENTERPRISE “ROADS OF SERBIA”
Abstract: This paper presents the activities that have been taken in aim to resolve
the relations between the road and the environment in the Republic of Serbia since

the first Law of Environmental Protection was issued (at 1991.) until today and through
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the work of the Public Enterprise "Roads of Serbia". Since the establishment of a
separate Department of Environmental Protection within the Sector for the strategy,
design and development of the Public Enterprise "Roads of Serbia” from 2006th until
the 2011th the main activity was tracking the EIA studies for the transport sector. From
2011th the focus is put on the development of guidelines and manuals for the various
aspects of environmental protection in the transport sector. The plan is to complete
strategic noise maps, related to mitigation of road traffic noise level, with the rural
sections of the state road network in Serbia which have Annual average daily transport
over 6 million vehicles till 2015th. At the initiative of the European Environmental
Agency, using the COPERT IV model, the annual emissions from road transport,
which affect to global climate changes are supervising. Environmental monitoring in
the road area is a priority for the Department of Environmental Protection in the future.

Key words: Environmental protection, studies, PE "Roads of Serbia" strategic noise
maps, monitoring

PRIKAZ HEAVEN DSS PROJEKTA EVROPSKE UNIJE ZA UPRAVLJANJE
BUKOM OD SAOBRACAJA U GRADOVIMA EVROPE

Prof.dr Vesna Zlatanovi¢-Tomasevi¢, dipl.inz.arh.

Rezime: Za urbanu celinu u skladu sa odrzivim razvojem, neophodno je uspostaviti
upravljanje sistemom zaStite Zivotne sredine, saglasno zakonima, propisima i
standardima. Sistem zastite zivotne sredine i zastite od buke €ine mere, uslovi i
instrumenti, koje obezbeduju subjekti zaStite Cije se obaveze i odgovornosti
sagledavaju u primeni postojeéih zakona i propisa. U radu je dat prikaz projekta
HEAVEN DSS, Saobracaj i organizacione mere zastite, koji primenjuje Direktivu
2002/49/EU za borbu protiv buke u gradovima za perod do 2016 godine.

Klju€ne reci: buka, saobracaj, upravljanje bukom

REVIEW OF HEAVEN DSS EU PROJECT NOISE MANAGEMENT FROM
TRANSPORT IN EUROPEAN CITIES

Abstract: The urban unit in accordance with sustainable development, it is necessary
to establish a management system for environmental protection, in accordance with
the laws, regulations and standards. The system of environmental protection and
noise protection measures are conditions and instruments that provide protection
subjects whose duties and responsibilities perceived in the application of existing laws
and regulations. This paper presents the project HEAVEN DSS, Transport and
organizational protection measures, which applies Directive 2002/49/EC to combat
noise in cities for the Period up to 2016.

Key words: noise, traffic, noise management
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B REDUCTION OF POLLUTING SUBSTANCES IN THE ATMOSPHERE EMISSIONS
BY APPLICATION OF THE CITY SIMULATION MODELING

Khaertdinov Almaz, Belyaev Eduard, Makarova Irina, Khabibullin Rifat, Kazan
(Volga Region) Federal University, Naberezhnye Chelny, Russia

Abstract: One of the purposes of the millennium development, the accepted UN
defined ensuring ecological stability. Key strategy for achievement of this purpose is
transition strategy to "green economy", assuming primary development of those
branches which create and increase the natural capital of the earth or reduce
ecological threats and risks. The maximum pollutants of environment are the industrial
enterprises and motor transport. In particular sharply the problem is shown in
megalopolises therefore the techniques, allowing to increase the accuracy of forecasts
on change of an ecological situation for acceptance of adequate measures for its
improvement are necessary. One of such methods is the control method of transport
streams on megalopolis roads. Basis for decision-making is optimizing experiment on
the imitating model, allowing to establish the optimum density and average speed of
a stream at which norms of emissions won't be exceeded. By drawing up model the
real condition of atmospheric air in the considered city, and also environmental risks
is considered. The task was solved for Naberezhnye Chelny.

Key words: ecology, population health, transport, simulation modeling

B PHONOBLOC - INNOVATIVE NOISE BARRIERS MADE OF CONCRETE

Lanz Gerald, Dipl.-Ing., Kirchdorfer Group, Austria, Barnas Alexander, Dipl.-Ing.,
Kirchdorfer Group, Austria

Abstract: The Phonobloc system for producing noise barriers made of concrete,
which uses local resources (raw materials and production lines), has been developed
by the Kirchdorfer Group within a two-year research project. It takes into account the
requirement of Serbia that the construction of the road infrastructure include as many
local and national contractors, producers and suppliers as possible. This thesis shows
that the innovative method to produce noise barriers, that fully meet all European
standards and provide the highest level of acoustic properties, is consistent with the
relevant Serbian standard EN 1793-1. Furthermore, it demonstrates that it is possible
by the particular characteristics of the innovative Phonobloc material to use it for a
variety of products.

Key words: noise barriers, lightweight aggregate concrete, sound absorption
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ZASTO PEPEO JOS NIJE UPOTREBLJEN U PUTNOM INZENJERSTVU | KAKO
GA UPOTREBITI

Vladeta Vujani¢, Beograd, Srbija, Simo ToSovi¢, Geomehanika, Beograd, Srbija,
Svetlana Joti¢, Beograd, Srbija

Rezime: U radu se prikazuju tehnicki uslovi i moguénost primene pepela.

Klju€ne reci: pepeo, stabilizacija, optimatizacija

WHY ASH STILL HASN’T USED IN ROAD ENGINEERING AND HOW TO USE IT
Abstract: This paper presents technical requirements and the possibility of using fly ash.

Key words: ash, stabilization, optimization

KAKO | GDE JE MOGUCA PRIMENA ELEKTROFILTERSKOG PEPELA PRI
GRADNJI PUTEVA

Vladeta Vujani¢, Beograd, Srbija, Simo ToSovi¢, Geomehanika, Beograd, Srbija,
Svetlana Joti¢, Beograd, Srbija

Rezime: U radu su prikazani mogucéi nacini ugradnje elektrofilterskog pepela iz TENT
- Obrenovac, odnosno TEKO - Kostolac u konstrukciju puta. S obzirom na povoljna
mehanicka svojstva elektrofilterskog pepela koja su detaljno ispitana u okviru
istrazivaCko razvojnog projekta kao i potrebe da smanjimo gomilanje pepela na
deponijama, pokazacemo na primerima moguce nacine ugradnje u nasipe, rovove i
klinove iza objekata. Analiziraée se cene izgradnje naspa sa i bez dodataka kre¢a u
odnosu na klasi¢no izvedene nasipe od prirodnih kamenih i zemljanih materijala.

Klju€ne reci: elektrofilterski pepeo, nasipi, izgradnja

HOW AND WHERE IS POSSIBLE APPLICATION OF FLY ASH IN ROAD
CONSTRUCTION

Abstract The paper is revealing potential modes of incorporating fly-ash in the road
structure. In view of suitable mechanical properties of fly-ash which have been
thoroughly examined within the framework of research-developmental project along
with the needs of reducing the accumulation of fly-ash on waste dumps, we shall
present the examples of its potential utilization in embankments, ditches, and wedges
behind the structures The costs pertaining the construction of embankments with and
without the addition of lime in relation to standard emabnkments made of stone and
earhen materials will be sumbitted to the analysis.

Key words: embankment, fly-ash, incorporation
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B MONITORING OBORINSKIH VODA U CVORU SKURINJE NA RIJECKOJ
OBILAZNICI

Zdeslav Karlovac, HAC-ONC d.o.o0., Rijeka, Hrvatska, Josip Rukavina, KD Vodovod
i kanalizacija d.o.o., Rijeka, Hrvatska, Sergije Babi¢, Gradevinski fakultet Rijeka,
Hrvatska

Rezime: Jedan od osnovnih ciljeva poslovanja tvrtke HAC-ONC d.o.0. je preventivnim
mjerama sprijeciti, odnosno ublaziti negativne utjecaje svoje djelatnosti na okoli$ i
svesti ih na prihvatljivu razinu. Radi poboljSanja mjera zastite okoliSa, u suradnji s
Gradevinskim fakultetom iz Rijeke i komunalnim drustvom Vodovod i kanalizacija iz
Rijeke pokrenut je program monitoringa koli€ine i kakvoce oborinskih voda u ¢voru
Skurinje na rije¢koj obilaznici. Ovaj program omoguéit ée kvalitetnu procjenu
onecidcenosti oborinskih voda sa autoceste koja ¢e se analogijom, uz neznatne
izmjene, modi primijeniti na ¢itavo koncesijsko podruéje. Transfer znanja i tehnologija,
te razmjena iskustava sa svjetskim liderima iz ovog podrucja stvorit ¢e kvalitetnu
osnovu za unapredenje upravljanja oborinskim vodama i odrZzavanja sustava
odvodnje. Ste€ena znanja i usvojene tehnologije iskoristit ¢e se kao osnova za izradu
elektronske baze podataka o sustavu odvodnje. Pored toga rukovodstvo tvrtke dobit
¢e kvalitetnu osnovu za donoS$enje strateSkih odluka vezanih za odrzavanje sustava
odvodnje i upravljanje oborinskim vodama.

Kljuéne reci: cesta, oneciscenje, oborinske vode, monitoring, upravljanje

STROMWATER RUNOFF MONITORING ON SKURINJE JUNCTION OF RIJEKA
BYPASS

Abstract : One of the main goals of Croatia Motorways — Maintenance and Tolling Ltd.
is to prevent or diminish negative effects of it's activities on environment, reduce them
on acceptable level and to contribute to environment betterment. Monitoring program of
stormwater quantity and quality on Rijeka bypass, Skurinje junction was established in
cooperation with Faculty of Civil Engineering form Rijeka and communal company
Vodovod i kanalizacija form Rijeka to improve environment protection measures. This
program will enable a high quality approximation of pollution from stormwater runoff
which could, with minor corrections, be applied on whole concession area. Transfer of
knowledge and technology and experience exchange with world’s leaders in this area
will create a base for upgrade of stormwater management and drainage maintenance.
Acquired knowledge and acquired technologies will be used as a base in creating of
electronic data base for drainage system. This will also create a good base for top
management’s strategic decisions on drainage system maintenance and stormwater
management.

Key words: road, pollution, stormwater runoff, monitoring, management
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IZGRADNJA AUTOPUTEVA KORIDOR Xc | Xd — KA BOLJOJ PRIMENI ZAHTEVA
U POGLEDU ZASITE ZIVOTNE SREDINE

Milena Peri¢, asmec consultants d.o.o, Beograd, Srbija, Mick Hall, Aleksandar
Bajovi¢

Rezime: Da bi se ispunile obaveze u pogledu odobrenja i finansiranja projekta, svaka
deonica na autoputevima Koridorima Xc i Xd treba da usvoji i da ispuni uslove Plana
upravljanja zivotnom sredinom (Environmental Management Plan (EMP)). EMP
prikazuje uticaj deonice autoputa na zivotnu sredinu i na podlozne subjekte koji bi
mogli da budu ugrozeni i detaljno opisuje mere za spre€avanje tog uticaja, koje
Izvodac radova treba da preduzme u cilju zastite Zivotne sredine.

Konzorcijum Ove Arup & Partners International Ltd i Institut Kirilo Savi¢ naimenovan
je kao Konsultant za nadzor plana upravljanja zivotnom sredinom (Environmental
Management Plan Supervision Consultant (EMPSC)) i vrSi pracenje implementacije
EMP-a. Ovaj rad je zasnovan na iskustvima steCenim tokom vrSenja duznosti
EMPSC-a, koja ukljuCuje i opis prepreka u ispunjenju zahteva EMP-a tokom izgradnje
autoputa, kao $to su, na primer, kompleksna arheoloska zastita, razliCite interpretacije
preciSc¢avanju otpadnih voda nastale pranjem mesalica za beton i skladiStenje ulja na
radnom prostoru. U ovom radu su opisani neki od najvaznijih razloga za zastitu zZivotne
sredine i predloZzene su mere najbolje prakse u oblasti zastite Zivotne sredine sa ciliem
da buduéi projekti lakSe i bolje primene zahteve o za$titi Zivotne sredine po EMP-u.

Kljuéne reci: autoput, pitanja zaStite Zivotne sredine, EMP, mere zaStite Zivotne
sredine, najbolja praksa

CONSTRUCTION OF THE CORRIDOR Xc AND Xd MOTORWAYS - TOWARDS
CLOSER COMPLIANCE OF ENVIRONMENTAL PROTECTION MEASURES

Abstract: To fulfill consent and finance obligations of the project, every works section
on the Corridor Xc and Xd motorways is required to implement and comply with an
Environmental Management Plan (EMP). The EMP describes the environmental
impacts of the motorway section, the sensitive receptors that could be affected and
details the mitigation measures to be undertaken by the Contractor during the
constructions works to protect the environment.

Arup in JV with IKS have been appointed as Environmental Management Plan
Supervision Consultant (EMPSC), to supervise the implementation of the EMPs. This
paper draws on the experience gained through the EMPSC'’s role to describe the
challenges to delivering EMP requirements during the construction of a motorway, for
example the complexity of delivering archaeological protection, the different
interpretations of treatment of washout water from concrete mixers and the storage
of hydrocarbons on site. The paper provides a description of some key reasons for
environmental protection and proposes the environmental best practice measures
that will strengthen compliance with EMPs in future projects.

Key words: motorway, key environmental issues, EMP, mitigation measures,
environmental best practice
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B APSORBIRAJUCE BETONSKE BARIJERE ZA ZASTITU OD BUKE S GUMENIM
GRANULAMA

Prof.dr.sc. Stjepan Lakusi¢, SveuciliSte u Zagrebu, Gradevinski fakultet, Zagreb,
Hrvatska,dr.sc. lvica Kusevi¢,Institut IGH, Zagreb, Hrvatska, Suzana Hozmec,
BETON-LUCKO, Zagreb-Lucko, Hrvatska

Rezime: Razvojem prometne infrastrukture, posebice cestovne, te porast broja vozila
znatno utjeCe na povecanje razine buke. Zastita od prometne buke danas je prioritet
u zemljama EU. Uobicajeni nacini zastite od buke uz prometnice je primjena barijera
za zastitu od buke. U radu se prikazuje zastita od buke primjenom apsorbirajucih
betonskih barijera. Apsorbirajuci sloj betonskih barijere se uobi€ajeno izraduje od
laganog betona s ekspandiranom glinom ili s drvenim vlaknima. S ciljem pronalazenja
alternativnog materijala za izradu apsorpcijskog sloja betonskih barijera, ali pri tome
vodedéi racuna o odrzivom razvoju Gradevinski fakultet SveuciliSta u Zagrebu razvio
je betonske barijere za zastitu od buke tipa RUCONBAR (Rubberized Concrete Noise
Barriers) Ciji je apsorpcijski sloj izveden laganim betonom s dodatkom gumenih
granula dobivenih reciklazom otpadnih guma. Barijere RUCONBAR u strukturi svojeg
apsorbirajuceg sloja sadrze 40 % gumenog granulata dobivenog recikliranjem
otpadnih guma i kao takav predstavlja inovativho i ekoloSko rieSenje u proizvodniji
barijera za zastitu od buke.

Kljuéne reci: zastita od buke, apsorbirajuce betonske barijere, gospodarenje
otpadom, otpadne gume

NOISE ABSORBING CONCRETE BARRIERS WITH RUBBER GRANULES

Abstract: The development of transport infrastructure, especially in road sector, and
a constantly increasing number of vehicles, are greatly responsible for a considerable
increase in noise levels. Traffic noise protection is currently a priority in all EU
countries. Noise protection barriers are generally used to reduce noise generated by
road traffic. Noise protection by means of noise absorbing concrete barriers is
presented in the paper. The absorbing layer of concrete barriers is normally made of
lightweight concrete with expanded clay or wooden fibres. In order to find an
alternative material for the absorbing layer of concrete barriers, and taking into
account sustainable development objectives, the Faculty of Civil Engineering of the
University of Zagreb developed concrete noise barriers named RUCONBAR
(Rubberised Concrete Noise Barriers) whose absorbing layer is made of lightweight
concrete to which rubber granules obtained by waste-tyre recycling are added. In the
structure of their absorbing layer, RUCONBAR barriers contain 40 percent of rubber
granules obtained by waste-tyre recycling and, as such, they constitute an innovative
and environmentally-friendly solution for fabrication of noise barriers.

Key words: noise protection, noise-absorbing concrete barriers, waste management,
waste tyres
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BIOREMEDIJACIJA BILJKAMA KAO METOD ZA CISCENJE ZAGADENIH
ZEMLJISTA | PODZEMNIH VODA U PUTNOM POJASU

Vladan Tasi¢, dipl.inz.hidrogeol.

Rezime: Mere preduzete na zastiti zemljiSta i podzemnih vode mogu biti mere
prevencije i mere sanacije, sa ciliem da se spreci dalje Sirenje kontaminanata u sluc¢aju
da je do akcidenta ve¢ doSlo, kao i da se preduzmu odgovarajuc¢e remedijacione
tehnike. Bioremedijacija biljkama {j. fitoremedijacija je kori§¢enje prirodne sposobnosti
biljke da zadrzi, degradira ili otkloni toksi¢ne hemikalije i polutante iz zemljiSta i vode.
U okviru uobicajenog rasta i razvoja, pojedine biljke klasifikovane kao
hiperakumulatori, apsorbuju vise metala od ostalih biljaka.

Kljuéne reci: kontaminanti, zemljiSte, podzemne vode, remedijacija, biljke,
hiperakumulatori

BIOREMEDIATION PLANTS AS A METHOD FOR CLEANING POLLUTED SOIL
AND GROUNDWATER IN THE ROAD AREA

Abstract: Precautionary measures to protect soil and water sources can either be
preventive to hinder the occurrence of an accident, or for damage control,
implemented to keep pollutants from spreading in the event of one. Bioremediation
plants videlicet phytoremediation is the use of a plants natural ability to contain,
degrade or remove toxic chemicals and pollutants from soil or water. Some plants,
classified as hyperaccumulators, absorb more metal than other plants, including
metals that do not appear necessary for plant function.

Key words: contaminants, soil, groundwater sources, remediation, plants,
hyperaccumulators

THE SUCCESSFUL USE OF ASPHALT RUBBER IN SLOVENIA AND ITALY

Zvonko Cotié, Structum d.o.o0., Ajdov&éina, Slovenia, Mitja Cotar, Structum d.o.o.,
Ajdovscina, Slovenia, Ines Antunes, Asphalt Rubber Italia Srl, Pescia, Italy

Abstract: Today great efforts shall be done to plan effective techniques and frameworks
for waste disposal and above all waste recycling, in order to keep down or even reduce,
where it is possible, environmental pollution due to the storage of unproductive
resources. The development of such these green technologies brings to the possibility
of computing, case by case, the reduction in CO2 emissions together with the increasing
safe of money and of raw materials. Regarding the shortening of weaving factor for road
pavement laying, for example, a possible solution is to employ recovery materials which
are directly related to the road final use, such as tires, with the aim to enclose as much
as possible the whole productive cycle and at the same time to enlarge environmental
benefits. Asphalt rubber technology arises from all this concepts; moreover, it has shown
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to provide very good mechanical performances even at very low temperatures, which
is suitable for a continental climate, with a longer duration and less maintenance
required. In addition, its specific mix design has been studied both to reduce noise
emissions and to optimize acoustical absorption. In this paper, after a brief summary of
the state of AR technology all over the world, results of a quantitative analysis of
environmental benefits arising from the use tire recycling in road pavements are shown
also in terms of energy balance and CO2 safe.

Key words: asphalt pubber, wet process, reduction CO2 emmissions, reduce noise
emmisions

IZAZOVI PRILIKOM OCENE PROSECNE GODISNJE EMISIJE ZAGAPUJUCIH
MATERIJA U ATMOSFERU OD DRUMSKIH MOTORNIH VOZILA U REPUBLICI
SRBUJI

Vladimir Mom¢ilovié¢, Univerzitet u Beogradu - Saobracajni fakultet, Beograd, Srbija,
Aleksandar Manojlovi¢, Univerzitet u Beogradu - Saobraéajni fakultet, Beograd,
Srbija

Rezime: Ocena emisije zagadujuc¢ih materija drumskih transportnih vozila kori§¢enjem
softvera COPERT 4, verzija 10 zahteva brojne ulazne podatke visokog kvaliteta.
Ocena se zasniva na odredivanju prose¢nog godiSnjeg predenog puta na nacionalnoj
teritoriji po kategorijama vozila i razli¢itim eksploatacionim uslovima, pri poznatim
klimatskim uslovima i podacima o koli¢inama utroSenih pogonskih goriva i njihovom
sastavu i kvalitetu. Ako se kao merodavni usvoji nacionalni vozni park, izazov je
odrediti kompletnost i tatnhost nacionalne baze podataka o motornim vozilima, koja
ne sadrzi sve neophodne podatke od znacaja za kvalitetnu ocenu emisije. Buduci da
su putni¢ki automobili dominantni, jedan od izazova je odrediti prosean godisnji
predeni put sluzbenih i privatnih vozila, njihov ukupni predeni put, ali i njihovo ucesce
u voznom parku po zahtevanim kategorijama. Sledeci izazov je metodologija i
realizacija prostorne raspodele emisije zagaduju¢ih materija u atmosferu po
deonicama puteva | i Il reda, koja ¢e biti prikazana u radu.

Kljuéne reci: ocena emisije, COPERT 4, prostorna raspodela, putevi | i Il reda

CHALLENGES IN ASSESSING AVERAGE ANNUAL POLLUTANTS EMISSIONS
INTO THE ATMOSPHERE FROM ROAD MOTOR VEHICLES IN THE REPUBLIC
OF SERBIA

Abstract: Assessment of pollutants’ emissions from road vehicles using COPERT 4,
version 10 requires numerous high-quality input data. The assessment is based on the
determination of average annual distance traveled at the national territory per vehicle
category for different operating environments, in defined climatic conditions and
consistent with consumed fuel quantities, their sulphur and lead content and their quality.
As national vehicle fleet is determined as relevant, the challenge is to assess the
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completeness and acuracy of the national motor vehicle database, which does not
contain all necessary information for high-quality emission assessment. Since
passenger cars are dominant in the fleet, one of the challenges is to determine the
average annual distance traveled of both company and private vehicles, their total
distance traveled, and their shares in the fleet per requested categories. Another
challenge was the methodology for spatial distribution of pollutants’ emissions into the
atmosphere for each primary and secondary road section, which will be presented in
the paper.

Key words: emission assessment, COPERT 4, spatial distribution, primary and
secondary roads

UTICAJ | ZASTITA OD SAOBRACAJNE BUKE NA PUTEVIMA U REPUBLICI
MAKEDONJI

Goran Mijoski, Risto Manéev, Gradevinski fakultet, Univerzitet “Cirilo i Metodije”,
Skoplje, Makedonija

Rezime: Buka ima veliki uticaj na Zivotnu sredinu i predstavlja ozbiljan problem jer
doprinosi do zna€ajnog smanjenja kvaliteta Zivota ljudi. U redosledu uticaja na Zivotnu
sredinu, buka je u samom vrhu, zajedno sa zagadenjem vazduha i vode. Posebno je
vazno naglasiti da buka ima Stetan uticaj ne samo na okolinu, ve¢ i na vozaca i putnika
u vozilu. Poseban akcenat u radu se stavlja na buku izazvanu iz motornog saobracaja
— pod nazivom ,saobracajna buka“, koja zavisi od povrsinskih karakteristika voznih
povrsina.

Klju€ne reci: buka, vozna povrsina, pneumatic, merenja buke, zvuéne barijere

PROTECTION FROM THE ROAD NOISE IN SUBURBAN AND URBAN CITY
AREAS IN THE REPUBLIC OF MACEDONIA

The noise has great influence on the environment and represents a serious problem,
because it contributes for significant reduction of the life quality of the people. In the
order of the influences on the environment the noise is on the very top, together with
the pollution of the air and the water. It's very important to point out that the noise has
bad influence not only on the environment, but also on the driver and the passengers
in the car. Special accent in the paper is put on the noise caused from the motor traffic
— so called ,traffic noise®, which is dependent from the surface characteristics of the
pavement surfaces.

Key words: noise, pavement surface, tires, measures for noise protection, acoustic
barrie
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B REDUCING TRAFFIC NOISE IN SERBIA; GUIDELINES LOW-NOISE PAVEMENTS
AND NOISE BARRIERS

W. van Keulen, Vankeulen advies bv, Vlijmen, Netherlands, B. Vuksanovi¢, Roads
of Serbia, Belgrade, Serbia, I. Andri¢, VIA Projekt, Belgrade, Serbia, B. Mitrovig¢,
Roads of Serbia, Belgrade, Serbia,K. Peri¢, Ministry of Energy, Belgrade, Serbia, M.
Duskov, InfraDelft by, Vlaardingen, the Netherlands, R. Westerveld, Westerveld
Advies bv, Amsterdam, Netherlands

Abstract: Due to the developing economy in Serbia traffic intensities will increase
significantly. This has led to unacceptable noise levels especially near highways.
Traffic noise is, therefore, the most prominent source of environmental noise. In Serbia
knowledge on the development and application of low-noise roads and noise barriers
is developing. Existing experiences form the Netherlands are transformed with respect
to local circumstances.

This will lead to a wide application of low-noise roads and noise barriers in Serbia for
acceptable costs and with local people and equipment. Thus the negative
environmental aspects of developing infrastructure will be reduced significantly and
the noise will remain below acceptable levels The result of a G2G project to achieve
the project goal is a final document with guidelines for techniques, methods, standard,
cost optimization and planning to reduce traffic.

Key words: low-noise pavements, noise barriers

B A-T FRAME PRECAST LINEAR CONSTRUCTIONS

Andrej Cvar, MSCE, City Studio d.o.o., Ljubljana, Slovenia, Dimitrij Najdovski,
MSCE, Igor Stavrevi¢, BSCE, Slovenia

Abstract: A-frame and T-frame precast linear constructions were developed with a
view to enable simple, quick and inexpensive placement of linear engineer
constructions. These constructions are innovative because they do not require deep
foundations and so they have only a minimal pressure on the underlying basis.
Primarily they are used as noise protection barriers to reduce noise from motorways
and railroads. Due to the simplicity of their constructions they can be also used on
other building and engineering projects.

Key words: /arge-scale linear constructions without foundations; simple precast
engineering constructions, noise protection barriers
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NCMNMUATUBAKE U YINIPABIbAKBE CTPYTAHUM ACOANTOM HA AENMOHUJAMA

Mapko OpewkoBuh, mact.mHxX.rpaf)., [paneBnMHCKM hakynTeT YHMBep3uTeTa y
Beorpaay, Cpbuja

Pe3unme: MNponseoarwa acanTHMX MelaBuHa Ha accanTHoj 6a3n obyxBaTta HU3
nocTynaka, NoyeBLUN Of OEeMNOHOBaka, MPeKo NpojekToBaka MellaBuHa, HavmHa
npou3BoaH-e, Na cBe A0 KOHTpose KBanuTteta. YKONMKO ce fodaje cTpyraHun accant
Yy MeLlaBuHy, nocebHo Tpeba obpaTnTn Naxkwy Ha NojeanHe MOCTYMKe Be3aHe 3a
NPOU3BOAKY, Of KOjUX je jefaH HauuH pykoBaka CTpyraHum acdantom. JegaH of
uurbeBa heroBe yrnotpebde je cBakako ywiTeda mMatepuvjana — Kako arperara, Tako U
OMTyMeHa, 1 ca eKOMOLUKOr 1 Ca EKOHOMCKOF acnekrta. Y OBOM pafy Cy npvkasaHe
nojeQuHe CMepHUUE 3a UCMUTMBaKE W yMNpaBIbawe CTPyraHnm acganiom Ha
AenoHnjama kojuma 6u Tpebane ga ce Boge npomsBohaum, Kako 6u nponssogunn
MeLUaBMHE CKOPO MOEHTUYHUX, Na Yak 1 6orbux KapakTepucTka of MeluaBuHa ca
HOBMM arperaTom.

Krby4yHe peuun: acghanimHa mewasuHa, cmpyaaHu acghanm, deroHuja
RAP STOCKPILES MANAGEMENT AND TESTING

Abstract: Production of asphalt mixture on asphalt plants includes a series of
procedures, ranging from stockpiling, through a mix design, methods of production,
to quality control. If RAP is added to the mixture, it should pay more attention to certain
procedures related to production, one of which is way of the handling RAP. One of
the goals of its use is certainly saving materials - both aggregate and bitumen, from
the ecological and economic aspects. This paper presents some guidelines for RAP
stockpiles management and testing which should be kept by manufacturers in order
to produce a mixture of almost identical, or even better performance than a mixture
with a virgin aggregate.

Key words: asphalt mixture, RAP, stockpile

PLANOVI ODRZIVE URBANE MOBILNOSTI ZA GRADOVE DUBROVNIK | KOTOR
Tomaz Blaz, u.d.i.grad. , LUZ d.d., Ljubljana,Slovenija

Rezime: U okviru evropskog projekta Adria.MOVE IT!, izradili smo saobracajne studije
i planove odrzive urbane mobilnosti za gradove Dubrovnik i Kotor. NaSa namera je
izloziti metodu pripreme Planova odrzive mobilnosti i naSe iskustvo na konkretnim
projektima. Hteli bi i predstaviti tehni¢ka reSenja infrastrukture i organizaciju
saobracaja, koji se u spomenutim gradovima nastoji uspostaviti na osnovi Planova
odrzive urbane mobilnosti. Specificnost saobracajnih problema u spomenutim
gradovima jeste veliki pritisak turista sa kruzera na staru gradsku jezgru i zbog toga
zaguSenje ostalog saobracaja. ReSenje tih problema predlaze se izgradnjom
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pesackog tunela sa pokretnom trakom, promenom organizacije javnog autobuskog
prevoza, razvojem javnog gradskog prevoza morem, promenom saobracajnog rezima
na nekim ulicama, izvodenjem tacCki parkiranja i prelazenje na druge oblike
saobracaja, rekonstrukcijom dela infrastrukture kako bi se dalo viSe mesta peSacima,
biciklistima i javhom saobracaju. Uz to predvidaju se i drugi, meki pristupi, kao $to su
razliCite organizacione mere i promocija upotrebe odrzivih oblika saobracaja.

Klju€ne reéi: saobracajna studija, plan odrzive urbane mobilnosti, Dubrovnik, Kotor,
zagusenje saobracaja, peSacki tunel s pokretnom trakom, odrzive oblike saobracaja

PLANS OF SUSTAINABLE URBAN MOBILITY FOR THE CITIES OF DUBROVNIK
AND KOTOR

Abstract: In the framework of the European project Adria.MOVE IT! , we have
developed a ftraffic studies and plans of sustainable urban mobility in cities of
Dubrovnik and Kotor. Our intention is to present the method of preparation of
sustainable mobility plans and our experience on specific projects. We'd like to present
technical solutions of infrastructure and organization of traffic which will be established
in these cities on basis of local sustainable mobility plans. The specificity of the traffic
problems in these cities is a very high pressure of cruising tourist to the old town and
because of that traffic congestion. The solution of these problems is construction of a
pedestrian tunnel with a conveyor belt, changes in public bus system, development
of urban public transport by sea, changes of driving direction on some streets,
development of park+ride system, reconstruction of infrastructure in order to enable
more space for pedestrians, cyclists and public transport. Beside that, other, soft
approaches are proposed, such as different organizational measures and promotion
of sustainable forms of transport.

Key words: traffic study, plan of sustainable urban mobility, Dubrovnik, Kotor, traffic
congestion, pedestrian tunnel with a conveyor belt, sustainable forms of transport
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B TEHNICKA REVIZIJA POSLOVANJA | REALIZACIJE PROJEKATA U AGENCIJAMA
ZA PUTEVE

Doc. dr Igor Jokanovié¢, dipl.grad.inz., Univerzitet u Novom Sadu, Gradevinski
fakultet Subotica, Dragana Zelji¢, dipl.grad.inz., Univerzitet u Banjoj Luci,
Arhitektonsko-gradevinsko-geodetski fakultet, Zarko Grujié, dipl.grad.inz.,
Univerzitet u Banjoj Luci, Arhitektonsko-gradevinsko-geodetski fakultet

Rezime: Tehnicka revizija se u okviru projekata koje finansiraju medunarodne
finansijske institucije pojavila tek u poslednjih deset do petnaest godina kao specifi¢an
vid kontrole tokom realizacije infrastrukturnih projekata. Pri tome je zna¢ajan deo ovih
aktivnosti usmeren na super-kontrolu kvaliteta izvedenih radova. Medutim, kao
poseban vid tehni¢ke kontrole se pojaviljuje ocena efektivnosti, integriteta i
transparentnosti aktivnosti koje obavljaju agencije za puteve. Cilj ovog posla je da
omoguci agencijama za puteve, odgovaraju¢im ministarstvima i vladi, kao i
medunarodnim finansijskim institucijama koje podrzavaju sektor puteva da provere
ispravnost ulaganja, upravljackih aktivnosti i podrSke organizaciji upravljanja, kao i
uspostavljanje sistema za otkrivanje koruptivnih aktivnosti. U radu se prikazuju
osnovne postavke tehnicke revizije kompletnog poslovanja agencija za puteve i same
realizacije projekata, odnosno izvrSenja radova u skladu sa tehni¢kim uslovima.

Kljuéne reci: agencije za puteve, tehnic¢ka revizija, poslovanje, kontrola kvaliteta

TECHNICAL AUDIT OF ACTIVITIES AND PROJECT IMPLEMENTATION IN ROAD
AGENCIES

Abstract: Technical audit of projects financed by international financing institutions
emerged only in the last ten to fifteen years, as a specific form of control over the
implementation of infrastructure projects. An important part of these activities is
focused on super-control quality of work. However, a special form of technical control
assesses effectiveness, integrity and transparency of activities carried out by road
agencies. The aim of this work is to enable road agencies, the relevant ministries and
government, and international financing institutions that support the road sector, to
check correctness of investment, management activities and support to management
organization, as well as establishing a system for detection of corrupt activities. The
paper presents basic assumptions of technical audit for complete business of road
agencies and implementation of projects themself, or execution of works in
accordance with technical specifications.

Key words: road agencies, technical audit, business, quality control
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POKAZATELJI STANJA FLEKSIBILNIH KOLOVOZNIH KONSTRUKCIJA U
FUNKCIJI UPRAVLJANJA PUTEVIMA

Dr Dragan Mihajlovi¢, IG Inzenjering, Trebinje, Tatjana Grujanié, Fortis Group,
Prijedor, BiH

Rezime: Sistemi upravljanja putevima pruzaju najbolje moguénosti ocjenjivanja dobiti,
gubitaka i opste efikasnosti uloZzenih finansijskih sredstava. Oni direktno odrazavaju
uspjeSnost ulaganja u izgradenu putnu infrastrukturu, a pri tom ostaju funkcionalni,
relativno lako razumljivi i korisni, kao pomocno sredstvo donosiocima odluka na svim
nivoima.

Pokazatelji klju€nih parametara stanja, kao $to su poduzna i popre€na ravnost,
pukotine, makrotekstura, povrSinska ostecenja i nosivost kolovozne konstrukcije uz
kombinovanje drugih vanjskih uticaja kao $to su saobraéajno optereéenje, klima i sl.
daju mogucénost sveobuhvatnog vrednovanja i ocjene stanja puta. Ovakvim
vrednovanjem se moze razviti model, odnosno metode, za ocjenu stanja fleksibilnih
kolovoznih konstrukcija u zavisnosti od strukturnih i povrSinskih karakteristika.
Upravljac¢i putevima u Bosni i Hercegovini nemaju pravu sliku stanja puteva, jer nije
razvijena metodologija kojom bi se postojeci podaci mogli vrednovati, uporediti i
predstaviti.

U radu cCe biti prikazane aktivnosti koje treba sprovesti za razvoj modela, odnosno
sistema, kojim bi se vrednovalo stanje fleksibilnih kolovoznih konstrukcija, kako bi
upravljaci, ali i korisnici puteva imali globalnu sliku stanja putne mreze i kako bi se
uradilo vrednovanje dionica po kategorijama puteva i veli€ini saobracaja kao i uvid u
homogenost kvaliteta dionica po putnim pravcima.

Kljuéne reci: putevi, upravijanje putevima, ocjena stanja, pokazatelji stanja, fleksibilne
kolovozne konstrukcije

PERFORMANCE INDICATORS OF FLEXIBLE PAVEMENT STRUCTURES USED
IN ROAD MANAGEMENT

Abstract: Road Management systems provide ways to get the best options appraisal,
losses and overall effectiveness of invested funds. They directly reflect the investment
performance of the constructed road infrastructure, while remaining functional, relatively
easy to understand and useful as an aid to decision-making at all levels.

Indicators of key condition parameters, such as longitudinal and transverse evenness,
cracks, macro-texture, surface damage and bearing capacity of pavement with a
combination of other conditions such as traffic volume, climate etc. give the possibility of
a comprehensive evaluation and assessment of road conditions. Such evaluation can
be used for developing model and methods for assessment of flexible pavements,
depending on structural and surface characteristics. Road managers in Bosnia and
Herzegovina do not have a true picture of the road conditions, because there is no
developed methodology for the evaluation, comparison and presentation of existing data.
This paper will presented the activities to be undertaken for the development of the
model, ie. the system, which would be used to evaluate the condition of flexible
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pavements and provide the managers, as well as road users with a global overview
of the road network conditions and to make an evaluation based on by category of
roads and traffic volume as well as insight into the homogeneity of roads quality.

Key words: roads, road management, evaluation, performance indicators, flexible
pavement

INTELIGENTNO UPRAVLJANJE KONTROLOM PRISTUPA NA SAOBRACAJNICAMA
VISOKOG RANGA

Iyliroslav Bozovi¢, Aleksandar Jovanovié¢, Nenad Milutinovi¢, Visoka Tehnicka
Skola Strukovnih Studija, Kragujevac, Srbija

Rezime: U ovom radu dati su predlozi modela za upravljanje ramp meteringom.
“Ramp meter” je uredaj koji pomocu svetlosnih signala (samo crveno i zeleno svetlo)
reguliSe ulivni tok na glavnu saobraéajnicu u odosu na trenutnu saobracajnu situaciju.
Ovakvim upravljanjem treba smanijiti zagu$enja u glavnom toku, povecati brzinu
saobracéajnog toka i kapacitet glavne saobracajnice. U radu su predloZena tri modela
koja bliske rampe stavljaju u jedan funkcionalan sistem. Prvi model se bazira na
formulisanju zadatka linearnog programiranja, gde se kao ulazni podaci uzimaju
kombinacije podataka dobijenih sa detektora i unapred definisanih veli¢ina
(maksimalni dozvoljeni red vozila na rampi). Drugi model bazira se na podacima sa
detektora koji se iskazuju kao odnos saobracajnih zahteva i kapaciteta. Ovi podaci
predstavljaju ulaz u neuronsku mrezu. Tre¢i model se bazira na fazi logici. Izlazi iz
predlozenih modela predstavljaju broj vozila na €as koja se ulivaju u glavni tok sa
svake od rampi. Modeli su testirani na primeru i rezultati su prikazani u radu.

Kljuéne reci: saobracajnica, saobracajni tok, ramp metering, linearno programiranje,
neuronska mreZa, fazi logika

INTELLIGENT CONTROL ACCESS TO HIGHWAYS

Abstract: This paper offers suggestions for managing models ramp metering. " Ramp
Meter" is a device by means of light signals (only red and green light) regulates the
flow of pouring the major pathway relative to a current traffic situation. Such
management should reduce congestion in the main flow, increase the speed of traffic
flow and the capacity of the main road. The paper proposed three models that close
ramps placed in one functional system. The first model is based on the formulation of
linear programming tasks, where such inputs are taking a combination of data obtained
from the detector and predefined size (the maximum allowed queue of vehicles on the
ramp). The second model is based on data from detectors that are expressed as the
ratio of traffic demand and capacity. These data are input to a neural network. The third
model is based on fuzzy logic. Get out of the proposed models represent the number
of vehicles per hour that flow into the main stream with each of the ramps. The models
were tested on the example and the results are presented in this paper.
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Key words: roads, traffic flow, ramp metering, linear programming, neural networks,
fuzzy logic

BAZA PODATAKA O KLIZISTIMA NA PUTEVIMA SRBIJE

Branko Jelisavac, Institut za puteve ad Beograd, Svetozar Milenkovi¢,
Geomonitoring tim, Beograd, Milovan Joti¢, Institut za ispitivanje materijala IMS,
Beograd, Srbija

Rezime: Brojna aktivna klizista, registrovana u zoni puteva, ugrozavaju bezbedno
odvijanje saobracaja a njihova sanacija iziskuje znacajna finansijska sredstva. Baza
podataka o kliziStima na putevima Srbije, na ¢ijem formiranju se radi viSe od deset
godina, ima za cilj evidentiranje i redovno azuriranje informacija o kilizistima i drugiim
pojavama nestabilnosti. Ovo dalje omogucéava blagovremeno, potpuno i taéno
informisanje nadleznih institucija o broju pojava, stanju aktivnosti, stepenu ugrozenosti
saobracajnica (hazard i rizik). Baza daje rejting pojava na osnovu ¢ega se planiraju
aktivnost i sredstva za odrzavanje, detaljnija istrazivanja i preduzimanja sanacionih
mera kao i informisanje u¢esnika u saobracaju.

Kljuéne reci: klizista, putevi, baza podataka, odrzavanje, sanacija
DATABASE ON LANDSLIDES ON SERBIAN ROADS

Abstract: Numerous active landslides, registered in zones of roads, jeopardizes traffic
safety and their repair requires significant financial funds. Database on landslides at
roads of Serbia, which has been prepared for ten years, aims at recording and regular
updating of data on landslides and other appearances of instability. It further enables
timely, fully and accurate informing of authorized institutions on the number of
appearances, state of activity, degree of endangerment of roads ( risk and hazard )
Database provides rating of appearances and base for planning of activities and funds
for maintenance, detailed investigations and taking of repair measures as well as
informing of traffic participants.

Key words: landslides, roads, database, maintenance, repair

KATASTAR KLIZISTA NA DRZAVNIM PUTEVIMA SRBIJE

Milovan Jotié¢, Institut za ispitivanje materijala IMS, Mile Zlatkovi¢, JP ,Putevi Srbije,
Bosko Ubiparip, SRK Consulting, Beograd, Srbija

Rezime: Na drZzavnim putevima | i Il reda, u periodu od 2005. do marta 2014.god.
registrovano je priblizno 340 nestabilnih pojava (klizi$ta, teciSta, odrona, sipara)
razli¢itih dimenzija i stepena aktivnosti. Sve ove pojave imale su za posledicu
deformacije na putevima sa otezanim odvijanjem saobracaja, a na nekim deonicama
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i do njegovog potpunog prekida i ugrozavanja zivota ljudi, bezbednosti saobracéaja,
sigurnosti putnih, stambenih, privrednih i drugih objekata. Samo tokom 2005. i
2006.god. doslo je do formiranja oko 80 KkliziSta za €iju sanaciju je bilo potrebno
izdvoijiti dodatna finansijska sredstva koja nisu bila predvidena budzetom. Ovakvo
stanje stabilnosti na putevima nametnulo je potrebu za hithom izradom katastra
klizista koji bi omogucio Investitoru donoSenje pravovremene odluke o prioritetima za
sanaciju, kao i kontinuiranom pracenju i upravljanju rizikom od klizista. Osim toga,
katastar kliziSta je i argumentovana dokumentaciona osnova za izradu baze podataka
o klizistima na drzavnoj putnoj mrezi Srbije. U ovom radu daje se prikaz metodoloskog
pristupa pri izradi katastra kliziSta i drugih nestabilnih pojava na drzavnim putevima
Srbije.

Klju€ne reci: katastar, kliziSta, sanacije, baza podataka
CADASTRE OF LANDSLIDES ON STATE ROADS OF THE REPUBLIC OF SERBIA

Abstract: Approximately 340 appearances of instability (landslides, soil fluctions,
rockfalls, screes) with different dimensions and states of activity were recorded at
state roads of Il and Il category in the period from 2005 to March 2014. All
appearances resulted in deformation at roads with deteriorated traffic conditions and
at some section even in its complete interruption and threat to human lives, traffic
safety and safety of road, residential, industrial and other structures. Only in 2005 and
2006, 80 landslides were formed, which repair required additional financial funds,
which were not envisaged by the state budget. This stability condition at roads induced
the urgent preparation of landslide registry which would enable the Investor to make
timely decision on repair priorities as well as continuous monitoring and management
of landslide risk. Additionally, landslide registry is argumentational and
documentational base for preparation of landslide database at state road network of
Serbia. This paper presents review of methodological approach to preparation of
registry of landslides and other unstable appearances at the state roads of Serbia

Key words: registry, landslide, repair, database

GEOTEHNICKI MONITORING KLIZISTA NA PUTEVIMA SRBIJE

Branko Jelisavac, Institut za puteve a.d. Beograd, Svetozar Milenkovi¢,
Geomonitoring tim Beograd, Dusan Tosi¢, Institut za puteve a.d. Beograd, Beograd,
Srbija

Rezime: Geotehni¢ki monitoring nestabilnih terena predstavlja vizuelno i
instrumentalno osmatranje i evidentiranje promena u zoni kliziSta i na postoje¢im
objektima. Monitoringom se izu€ava proces klizanja i utvrduju: uzroci, mehanizam i
dinamika pomeranja tela klizita, a na osnovu ukupnih rezultata, vrsi se procena
stepena hazarda, ugrozenosti i rizika od klizanja. U radu je opisana metodolologija
geotehni¢kog monitoringa, pojmovi, oprema, obim i uestalost osmatranja. Zatim su,
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hronoloSkim redom, dati primeri monitoringa kliziSta u zoni puteva, mostova i naselja
u Srbiji koji su vrseni u periodu 1991-2013. god. sa opisom ugradene opreme i
osnovnim rezultatima.

Kljuéne reci: monitoring, klizista, oprema, putevi, primeri
GEOTECHNICAL MONITORING OF LANDSLIDES ON SERBIAN ROADS

Abstract: Geotechnical monitoring of landslide includes visual and instrumental
observation and recording of alterations in the landslide zone and at the existing
structures. Monitoring enables studding of sliding process and determining of the
following facts: causes, mechanism and dynamics of landslide body movement and
the estimation of hazard degree, endangerment and risk from sliding is performed
based on the general results. Methodology, terms, equipment, volume and frequency
of observations are described in this paper. Then the examples of monitoring at roads
of Serbia, which were performed in the period from 1991 — 2013 are chronologically
stated with description of installed equipment and the most important results.

Key words: monitoring, land slide, equipment, roads, examples

MANAGING HIGHWAY LANES - DOES IT IMPROVE EFFICIENCY AND
EFFECTIVENESS?

Goran Nikolic P.Eng., Ontario Ministry of Transportation, Canada, Rob Pringle
P.Eng, MMM Group Ltd., Canada

Abstract: Highway lanes can be managed to achieve various objectives. In the case
of high-occupancy vehicles (HOV’s), an exclusive HOV lane has been shown to
increase the proportion of multiple-occupant vehicles and therefore the person-
capacity of the highway. Managing lanes for specific classes of vehicles, such as high-
occupancy autos, transit vehicles, or commercial vehicles, can yield operational or
safety benefits or achieve more strategic objectives.

This paper contains a case-study evaluation, undertaken for the Ontario Ministry of
Transportation, of managed lanes for specific classes of vehicles, including high-
occupancy vehicles and commercial vehicles. Highway 427, from Highway 401 north
to Highway 7, was used as a case study. Micro-simulation, using the VISSIM package,
was the evaluation tool of choice. Simulation of 2011 traffic conditions was undertaken
under various lane-management scenarios, including general-purpose use at all times
(existing situation) and various levels of restricted use with respect to specific vehicle
classes. Findings are discussed in the context of how the Ministry of Transportation
can best utilize additional lanes that may be constructed in the future.

Key words: HOV lanes, managed lanes, CV lanes
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B EVALUATING HOV PLANS AND PRIORITIES — THE CASE OF EXPRESSWAYS
IN THE GREATER TORONTO AREA

Goran Nikolic P.Eng., Ontario Ministry of Transportation, Canada, Rob Pringle
P.Eng, MMM Group Ltd., Canada

Abstract: The proportion of High-Occupancy Vehicle (HOV) commuting trips in the
Greater Toronto Area (GTA — includes the City of Toronto and the Regions of Halton,
Peel, York, and Durham) has been declining over recent years. In an effort to reverse
this decline and make more efficient use of the available infrastructure, the Ministry
of Transportation of Ontario has begun to implement HOV lanes on the 400-series
highway system. The implementation of HOV lanes on portions of Highway 403 and
404 in late 2005 met with substantial success, being well-used in peak periods. In
support of the planning and prioritization of future HOV lane implementation, the
Ministry conducted several studies, one focused on the Greater Toronto Area west of
Highway 427 and one focused on the area to the east, to forecast HOV use of potential
future HOV network components. The current paper addresses the GTA East study.
The paper begins by providing some background with respect to auto occupancy and
HOV use trends in the Greater Toronto Area. The success of the Highway 403 and
404 HOV lanes is reviewed briefly as context to the development and testing of a
broader network. The modeling process used to forecast future HOV use in response
to potential HOV lane network configurations is presented as an integrated approach,
incorporating both the EMME macroscopic travel demand model and the VISSIM and
PARAMICS micro-simulation models. The development and validation of a model to
estimate incremental increases in HOV use as a function of travel time savings is
presented and the validation of this model, using before-and-after data from the
Highway 403 and 404 projects is discussed.

HOV forecasting is not a standardized tool in the transportation planning toolbox.
Different approaches have been attempted with varying levels of success. This paper
is a useful addition to the literature on the subject in that it discusses some of the key
issues encountered and describes the development and adaptation of models and
methods to address these issues. Issues discussed include making maximum use of
available data, model validation with before-and-after data, and the integration of
macroscopic travel demand modeling with micro-simulation to combine the strengths
of both approaches.

Key words: HOV lanes, forecasting
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BAZE PODATAKA U PROCESIMA UPRAVLJANJA PUTNOM MREZOM SRBIJE
Prof. dr Dorde Uzelac, dipl.inz.grad., Fakultet tehni¢kih nauka Novi Sad, Srbija

Rezime: Procesi upravljanja putevima zahtevaju dobru informacionu osnovu, pa
formiranje i permanentno usavrSavanje informacionog sistema, uz odrzavanje
azurnosti podataka, takode &ini nerazdvojni deo procesa upravljanja. U radu se daje
kratak prikaz i analiza aktuelne informaticke podrske koja se u JP "Putevi Srbije”
koristi u pojedinim aktivnostima sistema upravljanja putnom mreZzom. Posle toga se
ukazuje na moguce korake u daljem razvoju metodoloskih i informatickih reSenja.

Kljuéne reéi: upravijanje putevima, Informacioni sistem o putevima, procesi
upravljanja putevima, podaci o putevima, baze podataka o putevima

ROAD DATA BASSES IN PROCESSES OF ROAD NETWORK MANAGEMENT
SYSTEM

Abstract: Processes within the road management system requires good information
base, including establishment and continuous improvement of information system, while
maintaining the efficiency of data also makes it an inseparable part of the management
process. This paper provides a brief overview and analysis of current IT support, which
in PE " Roads of Serbia" is used in some activities of the management road network.
After that, report indicates suggestions for possible steps in the further development of
methodologies and information system solutions.

Key words: road management, information system of roads, road management
processes, data on roads, road database

PLANIRANJE ODRZAVANJA PUTNIH MOSTOVA

Masovi¢ Snezana, Hajdin Rade, Gradevinski Fakultet Univerziteta u Beogradu,
Srbija

Rezime: Mostovi su vitalni deo putne mreze i zahtevaju kapitalne investicije za izgradnju
i odrzavanje. Cilj upravljanja mostovima je odrzavanje mostova u prihtaljivom stanju za
predvidenu namenu pri minimalnim troSkovima. Svi savremeni sistemi upravljanja
mostovima, koji se mogu razlikovati u detaljima, sadrze model predvidanja propadanja i
model za utvrdivanje optimalne politike odrZzavanja. Za razvoj sistema upravljanja
mostova od nesumljivog je znacaja dobro utemeljena i odrzavana baza podataka o
mostovima, koja predstavlja osnov za formiranje modela propadanja. U radu je prikazan
model propadanja mostovskih elemenata zasnovan na Markovljevim lancima koji je zatim
primenjen na mrezu mostova u Srbiji. U tu svrhu su koriS¢eni podatci iz baze podataka
o mostovima koja je u nadleznosti JP Putevi Srbije. Za utvrdivanje optimalne politike
odrzavanja konsekventno se primenjuje Markovljev process odlucivanja. llustrativni
primer prikazan u radu, a zasnovan na stvarnim podacima iz baze podataka o
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mostovima,ukazuje na potrebu za vecim finansiskim sredstvima za odrzavanje mostova,
narocito u po¢etnom periodu, imajuci u vidu trenutno stanje mostova u Srbiji.

Kljuéne reci: baza podataka o mostovima, sistem upravijanja mostovima, odrZzavanje,
optimalna politika

MAINTENANCE PLANNING OF ROAD BRIDGES

Abstract: Bridges are a vital part of the road network and require capital investment
for construction and maintenance. The objective of bridge management is to maintain
bridges in acceptable condition for its intended purpose at minimum cost. All modern
Bridge Management Systems vary in detail, but generally they comprise a
deterioration model to predict condition development and a preservation optimization
model to determine the optimum preservation policy. Well established and maintained
a database is crucial for the development of the bridge management, since it is the
basis for the formulation of deterioration models. This paper presents a model of
bridge element deterioration based on Markov chains, which is then applied to a
network of bridges in Serbia. For this purpose, data from a Bridge Information
database, which is under the jurisdiction of Public Roads of Serbia, were used.
Consistently, Markov decision process is applied to determine the optimal
maintenance policies. An illustrative example is shown in the paper, and, based on
actual data from the database, points to the need for greater financial means for the
maintenance of bridges, especially in the initial period, given the current state of
bridges in Serbia.

Key words: bridge information database, bridge management system, maintenance,
optimal policy

91



36opHuk abcmpakama / Book of abstracts

92



N3rpagHa v
o4pXaBahe
nytesa u
objekaTa

Construction
and
Maintenance of
Roads and
Structures



36opHuk abcmpakama / Book of abstracts

94



Uzepadrba u odpxasare nymesa u objekama / Construction and Maintenance of Roads and Structures

B PREVENCIJA ZALEDIVANJA MOSTOVA, UVEK DOSTUPAN PUT

Biljana Vuksanovié¢, dipl.ing.grad., dr Milo§ Zdravkovi¢, dipl.ing.el., JP Putevi
Srbije, Beograd, Srbija

Rezime: Prevencija zaledivanja mostova predstavlja iskorak u odzavanju putne
infrastrukture (kako redovne tako i investicione), te podize efikasnost zimske sluzbe,
¢ime se postizu merljivi i vidljivi rezultati koji kao krajnji ishod daju vecu efikasnost i
bezbednost saobracaja (imajuci u vidu da se mostovske konstrukcije prve lede), te
produzavaju vreme eksploatacije saobracajnica. Smanjenom upotrebom hemikalija
umanijuju se Stetne posledice po okolinu, pa mozemo govoriti o ekoloSkom iskoraku.
U ovom radu je stavljen akcenat upravo na reSavanje saobracajnih i investicionih
problema primenom novih, modernih tehnologija.

Cilj ovog rada je da pokaze kako se mogu napraviti moderne saobracajnice( efikasne
i bezbedne), te je zbog nezavrS§enog investicionog procesa u Srbiji ovo plodno tle za
uvodenje inovacija, pa smatramo da ¢e rezultati( uSteda na redovnom i investicionom
odrzavanju, povec¢ana bezbednost saobracaja) ostvareni na ovaj nacin biti lako
poredivi sa izgradenim deonicama u nasoj zemlji.

Abstract: Preventing of icing bridges is a step in the maintenance of road
infrastructure (both, regular and investment), and increase the efficiency of the winter
service, which leads to measurable and tangible results that the ultimate outcome
provide greater efficiency and traffic safety (keeping in mind that the bridge structure
are first freezing) and prolong the exploitation of traffic. Reduc using of chemicals are
reduced adverse effects to the environment and in that case we can talk about
environmental perspective.

In this paper, emphasis is on solving the problems in public transport, traffic and
investments problems by using new and modern technologies.

The aim of this paper is to show how we can make a modern road (efficient and safe),
and because of the unfinished investment process in Serbia, this is attractive for
innovation. We believe that the results (saving on regular and investment
maintenance, increased ftraffic safety) generated in this manner will be easily
comparable with a section of our country.

B ANALIZA STABILNOSTI NASIPA NA TRASI AUTOPUTA KORIDOR V¢, DIONICA
SVILAJ - ODZAK

Nedo Duri¢, Petar Mitrovi¢, Tehnicki institut Bijeljina, BiH

Rezime: lzgradnja autoputa koridor Vc koji prolazi kroz Bosnu i Hercegovinu,
zahtijevala je znaCajna geoloska i inZenjerskogeolo$ka istraZivanja, obzirom da prolazi
kroz terena slozene geoloske grade. Na dionici Svilaj — Vukosavlje koja polazi od
rijeke Save i ide dolinom rijeke Bosne, teren pripada akumulacionom reljefu juzne
Posavine.
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Na predmetnoj dionici u cilju postizanja projektovane nivelete puta, gradi¢e se nasipi,
razliCite mocnosti, koji su u pojedinim dijelovima terena preko 12,0 m. Nagib kosine
nasipa je postavljen tako da bude jednobrazan od vrha pa do kontakta sa tlom, bez
bermi, ma koliko iznosila visina nasipa. U radu su prikazana tri karakteristicna profila
na odredenim stacionazama. Uradena je analiza stabilnosti nasipa u prirodnim uslovima
i uslovima primjene odredenih sanacionih mjera, radi povec¢anja faktora sigurnosti.

Kljuéne rije€i: teren, autoput, nasip, analiza stabilnosti

STABILITY ANALYSIS EMBANKMENT ON THE ROUTE OF THE HIGHWAY
CORRIDOR VC, SVILAJ - ODZAK

Abstract: Construction of Corridor Vc of the highway which passes through Bosnia
and Herzegovina, demanded significant geological and engineering geological
investigations, as passes through the field of complex geological structure. From Svilaj
- Vukosavlje which starts from Sava River and goes through the valley of the Bosna
River, the terrain belongs accumulation relief southern Posavina.

At this section in order to achieve the projected roadway, will be built levees, different
thicknesses, which in some parts of the field to 12.0 m. The slope of the embankment
slope is set to be uniform from the top to the contact with the ground, no berms, no
matter how much was the height of the embankment. The paper presents three typical
profiles on a certain chainages. Analysis has been carried of stability of the
embankment under natural conditions and the conditions of application of certain
remedial measures in order to increase safety factor.

Key words: terrain, highway embankment stability analysis

YMNPABIbAHE U3TPAAHKOM AYTOMYTEBA Y PENYBINULU CPINCKOJ
Mp Bopo 3ajenap, aun.vHLIp., JMHTerpanuHxerwepuHr bawanyka, buX

Pe3ume: Mpagha aytonyteBa y Penybnvum Cpnckoj Bedyje ce 3a NONMTUYKY OOyKy
Bnapge n3 2002. roguHe.

[o paHac je nywTteHo y caobpahaj 34,5 kv, a Tpaje rpagha 72,00 kM. YdyecHnum y
rpagtwy Ha MNpBOj OMOHULM Cy YYMnM Ha BNacTUTMM rpelwkama. lpBu aytonyT
Mpaguwka — Bawanyka rpaheH no npuHuuny ,M3rpagy no npojekTy”, apyrm og
Barwanyke go [oboja rpagun ce npema ,Mcnpojektyj n Narpagn®.

Paznnuutu npuctynu 3axTujeBajy pasnuunty opraHmsaumnjy CBUX y4eCHUKa Y rpagHsu.
Moxemo N UCKOPUCTUTU NPUIMKY Aa HEKE Halle KOMMaHuje n3pacTy y paBHOMpaBHe
CyOVOHMKe Ha MefyHapogHuM TeHaepuma. LTa Tpebamo yumHUTM Ha nojeauHuUM
HMBOMMA MNa Aa y3 TakBe KOMMaHuje NpecTaHeMO BUTU CaMO KOPUCHULM KPEAUTHUX
cpencTasa.

Krby4yHe pujeum: yripasrbame, epalHa, 3HaHe, KOHKYPEeHMHOCM, pa3soj
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MANAGEMENT MOTORWAY CONSTRUCTION IN REPUBLIC OF SRPSKA

Abstract The construction of motorways in the Republic of Srpska linked to the policy
decision of the Government of the 2002 nd year. It was built 35 km of motorway, now
in traffic, and during the construction of 72km. The participants in the construction of
the first section are taught from their own mistakes. First motorway, Gradiska - Banja
Luka, built on the principle of "To build in according with design “(Red FIDIC), second
Banja Luka to Doboj is being built by “Design and build” (Yellow FIDIC). Different
approaches require different organization of all participants in the construction.

Can we take a chance that some of our companies grow in equal participants in
international market.

What we need to do at certain levels so that such companies to stop being customers
only credit funds.

Key words: management, construction, knowledge, competitiveness, development

STABILIZATION OF A DEEP CUTTING ALONG THE HIGHWAY A63
KEISERSLAUTERN - MAINZ, GERMANY, WITH A FLEXIBLE SLOPE
STABILIZATION SYSTEM

Vjekoslav Budimir Civ. Eng. Bsc, Geobrugg AG Predstavnistvo u RH, Osijek,
Hrvatska, Volker Leonhardt, Geographer MSc, GEOBRUGG AG, Geohazard
Solutions, Switzerland, Armin Roduner, Civ. Eng. MSc, GEOBRUGG AG,
Geohazard solutions, Switzerland

Abstract: Flexible slope stabilization systems made from wire meshes in combination
with nailing are widely used in practice to stabilize soil and rock slopes. They are
economical solutions and a good alternative to measures based on rigid concrete liner
walls or massive supporting structures. Apart from designs using conventional steel
wire, meshes from high-tensile steel wire are now also available on the market. The
latter can absorb substantially higher forces and transfer them onto the nailing. Special
concepts have been developed for the dimensioning of flexible surface stabilization
systems for use on steep slopes in more or less homogeneous soil or heavily
weathered loosened rock, but also on fissured and layered rock in which the bodies
liable to break out are determined by fissure and layer surfaces. Stabilizations
implemented in soil and rock, with and without vegetated face, confirm that these
measures are suitable for practical application.

Along the highway A63 from Kaiserslautern to Mainz, Germany, a cutting was made
in mottled sandstone prone to weathering. This cutting is up to 35 m deep on the
northern and 15 m on the southern side. The inclination of the slope is generally 45°
and flattens off slightly towards the top edge of the slope. Transverse to the slope
surface there are several fissures going right across, of a width of up to several cm.
Relaxation processes in the form of removal of rock masses at the front led to a
tremendous loosening of the rock compound with the result that the tectonic-based
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fissure systems were visibly activated. Approx. 2 years after the excavation the slopes
revealed to be unstable and required subsequent protection measures.

As a protective measure the slope stabilization system TECCO® was selected. It was
dimensioned on the one hand against superficial instabilities. On the other hand, the
global stability was investigated according to the sliding-block method. Individual
wedge-shaped bodies susceptible to break out were analysed varying distances
between fissures and fissure gradients, in order to dimension the nailing and to
determine the minimum required nail lengths. Besides information regarding design
as well as practical application, the geotechnical situation is going to be analysed with
the aim to sensitize engineers accordingly.

Key words: slope, stabilization, flexible, cutting, high tensile mesh, surface
stabilisation

KORISCENJE SMART TELEFONA | GOOGLE EARTH KAO SREDSTVA ZA
PRACENJE RADOVA NA TERENU

Milena Peri¢, asmec consultants d.o.o, Beograd, Srbija

Rezime: Dostupnost smartphone uredaja u 21. veku inZzenjerima je pruzila moguénost
da u rukama drze moc¢nu tehnologije. Ovaj rad opisuje inovativnu upotrebu smart
tehnologije, koja uz kori§¢enje programa Google Earth, moze da eliminiSe nekoliko
teSkoc¢a sa kojima se inZenjeri susrecu na terenu. Kao prvi problem koji se obraduje
u ovom radu je fizicka orijentacija na terenu a kao primer uzet je projekat izvodenja
autoputa. U radu se opisuje kako se AutoCAD crtezi trase prenose u fajlove za Google
Earth i koji se kao takvi mogu koristiti kao podloga za GPS lokacijskih moguénosti
smart tehnologije. Sledeci problem na linijskom projektu, kao $to je autoput, je velika
duzina trase i dugacak rok izvodenja. Ovaj rad prikazuje kako Google Earth i
koriS¢enje smart telefona na terenu omogucéava brz i sazet pregled velike koli¢ine
informacija i pracenje kako se te informacije menjaju u prostoru i vremenu.

Kljuéne reci: smart tehnologija, Google Earth, teren, GPS, pracenje u vremenu i
prostoru

THE USE OF SMART PHONES AND GOOGLE EARTH AS A MEANS OF
TRACKING ISSUES ON SITE

Abstract: The availability of the smartphone in the 21st century has given engineers
the ability to hold an impressive amount of technology in the palm of their hand. This
work describes an innovative application of this smart technology, predominantly
through the use of Google Earth, to eliminate some of the difficulties that engineers
face on site. The first problem that this work addresses is that of physical orientation
on site, taking the example of a motorway construction project. It is shown how
AutoCAD alignment drawings may be transferred into Google Earth files, which can
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then be used as a reference for the GPS location abilities of smart technology. Another
difficulty on a linear project, such as a motorway, is its large scale and the extensive
time needed for its construction. This work describes how Google Earth and the use
of a smartphone on site enable the clear and concise illustration of a large amount of
data and the tracking of how this information varies in both space and time.

Key words: smart technology, Google Earth, site, GPS, tracking in both space and
time

SVOJSTVA PROPUSNIH BETONA | MOGUCNOST NJIHOVE PRIMENE U
SAVREMENOJ PUTOGRADNJI

Milija Stojanovié, Milo$ Seslija, M. Malesev, V. Radonjanin, Univerzitet u Novom
Sadu, Fakultet tehni¢kih nauka, Departman za gradevinarstvo i geodeziju, Novi Sad,
Srbija

Abstrakt: U radu je prikazana mogucnost primene propusnog betona u savremenoj
putogradnji. Opisane su osnovne karakteristike ove specificne vrste betona, sa
posebnim osvrtom na njegov uticaj na Zivotnu sredinu. Posebno su analizirani
komponentni materijali i preporuke za optimalan sastav propusnih betona. Na osnovu
eksperimentalnih rezultata drugih autora izvedeni su zakljuéci o uticaju fizickih
svojstava poroznog betona na njegove mehanicke karakterisitke. Zbog specifi¢ne
kombinacije svojstava (vodo-propusnost, zadovoljavaju¢e mehanicke karakteristike)
propusni betoni se mogu koristiti kao zavrdni sloj kolovozne konstrukcije za
parkiralita, puteve koji imaju manja saobracCajna opterecenja, puteve sa jakim
bujiénim kiSama, podove staklenika, peSacke i biciklistiCke staze i dr. Osnovni cilj rada
je popularizacija ove vrste betona zbog mogucénosti supstitucije dela veziva primenom
industrijskih otpadnih materijala (lete¢i pepeo i zgura) i potpunom ili delimi¢nom
zamenom prirodnog agregata gradevinskim otpadom (stari izdrobljeni beton u obliku
krupnog agregata). Na taj nacin bi se u okviru domace putogradnje otvorile Sire
mogucnosti za zastitu zZivotne sredine i odrzivo gradevinarstvo.

PERMEABLE CONCRETE PROPERTIES AND POSSIBILITY OF ITS
APLLICATION IN ROAD CONSTRUCTION

Abstract: This paper presents the possibility of application of permeable concrete in
contemporary road construction. The main characteristics of this specific type of
concrete are described, with special emphasis on its environmental impact.
Component materials and recommendations for the optimal composition of permeable
concrete are specially analyzed. Based on the experimental results of other authors,
conclusions about the influence of the physical properties of porous concrete to its
mechanical characteristics are made. Due to the specific combination of properties
(water-permeability, satisfying mechanical properties) permeable concrete can be
used as the final pavement layer for parking lots, roads with lower traffic loads, roads
with heavy torrential rains, greenhouse floors, pedestrian and bicycle paths, etc.. The
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main goal of the paper is to popularize these types of concrete due to the possibility
of replacing part of binder by applying industrial wastes (fly ash and slag) and complete
or partial replacement of natural aggregate with construction waste (old crushed concrete
as coarse aggregate). This would opened up wider opportunities for environmental
protection and sustainable construction within the domestic road construction.

HIDROIZOLACIJA BETONSKIH MOSTOVA - ISKUSTVA IZ PRAKSE
Tatjana Boskovi¢, Imre Pap, Milorad Smiljani¢, Institut za puteve, Beograd, Srbija

Rezime: Hidroizolacija kolovozne plo¢e na betonskim mostovima ima vaznu ulogu u
zastiti betona i produZenju trajnosti i veka eksploatacije mostova. Da bi hidroizolacija
u potpunosti ostvarila svrhu neophodna je primena kvalitetnih tehnickih reSenja i
materijala, kao i stru¢no ugradivanje. U radu su izneta iskustva ste€ena pri pra¢enju
ugradivanja hidroizolacionih sistema sa polimer-bitumenskim trakama na betonskim
mostovima, ispitivanju i kontroli kvaliteta izvedenih radova, sa osvrtom na probleme i
propuste koji se srecu u praksi.

Klju€ne reci: hidroizolacija, betonski mostovi, polimer-bitumenske trake, prionljivost
WATERPROOFING OF CONCRETE BRIDGES - PRACTICAL EXPERIENCES

Abstract: Waterproofing of concrete bridge decks has an important role in the
protection of concrete and extending the durability and service life of bridges. In order
to waterproofing fully achieve the purpose essential is usage of quality technical
solutions and materials, as well as professional performing of waterproofing
works.This paper reviews the experiences gained in monitoring the installation of
waterproofing systems with polymer-bitumen membranes on concrete bridges, testing
and quality control of the executed works, with emphasis on the problems and failures
that are encountered in practice.

Key words: waterproofing, concrete bridges, polymer-bitumen membrane, adhesion

REGIONAL BALKAN CASE STUDIES OF GEOSYNTHETIC REINFORCED SOIL
STRUCTURES AND ASPHALT REINFORCEMENT USED FOR THE
CONSTRUCTION OF NEW OR UPGRADED HIGHWAY ROUTES. DESIGN
ASPECTS, PHILOSOPHY AND CONSTRUCTION EXPERIENCES.

N. Corney, Huesker Synthetic GmbH, Gescher, Germany, D. Alexiew, Huesker
Synthetic GmbH, Gescher, Germany, Marija Bakrac, Geoestetika doo, Belgrade,
Republic of Serbia

Abstract: This paper describes a number of reinforced soil structures built as key
elements within the construction of a number of highway projects within the last 5
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years. The projects are located within the Republic of Serbia, Montenegro and
Bulgaria and include reinforced soil structures with a variety of facings.

Serbian projects include the 9.5m high green faced bridge approach embankments
on the 2008 Belgrade Bypass, Surcin - Orlovaca Section, and the 2010 construction
of the Pancevo-Vrsac Bridge Abutment. Whilst an example from neighbouring
Montenegro looks at the use of reinforced green faced slopes on the Bijelo Polje Ring
Road project. With respect to asphalt reinforcement the recent (2011 and 2012)
example of the rehabilitation of a section of the route Airport-Bubanj potok through
central Belgrade will be detailed.

Within Bulgaria this paper will highlight two hard faced reinforced soil wall options;
namely the Muralex® system which provides a ‘gabion’ type facing solution used on
the Road I11-868 Devin—Mihalkovo project in the southern Rodopi Mountains, with 28
separate reinforced soil structures built the tallest being in excess of 20m high. This
project was constructed between 2008 to 2011.

Additionally a segmental concrete block faced vertical wall system used for the
approach embankments on an elevated interchange on the Sofia Ring Road project
from 2011-12 will be described.

The project environments, problems and typical solutions are described, as well as
design and calculation insights, with typical cross-sections and photographs illustrating
the specific points of interest.

Some important construction related issues and first hand experiences are also
reported with respect to the these individual projects.

Key words: geosynthetic, reinforcement, highway, embankment, asphalt, seismic

NMCKYCTBA Y NPUMEHN AOUTUBA 3A CHUXEHE TEMIMEPATYPA KO[
NMPOU3BOAKE U YITPAOHE ACDANTA Y CPEUJU

M. Cmurbanuh, WU.Man, Y. Tatuh, MHcTuTyT 3a nyTteBe, beorpaa, Cpbuja

Pesume: TllpousBogta W yrpagwa acanTHMX MelaBuHa OABMja ce Ha
€KBMBUCKO3HNM Temnepatypama BeamBa (0,2 Pa x s u 2,0 Pa x s) n oHe ce kpehy 3a
krnacuyHe acdantHe MelwaBuHe ca GutymeHom BIT 60 og 160 + 100C «kop
npoussoawe M 150 + 100C kop yrpahmBaha. YKONMKO ce KOpUCTe Mnonmmep-
MoauduKoBaHa Be3nBa Te Temnepartype cy 3a 10-150C Bulle y ogHocy Ha butymeH
BIT 60. Y unrby ywitege eHepruje n CMakeHe eMUCHje 3padersa yribeH-guokenaa y
CBETY Ce CBe BuLLE MPUMEHYjy aAUTUBM KOjU CHWXKaBajy BUCKO3HOCT Be3vBa U TUME
CHWXaBajy TeMnepaType KoA Npou3BoaH-e 1 yrpagmwe acdanta n go 300C.

Y pagy cy npuKasaHu Halla UCKYCTBa y NpUMeHN BuLLeHamMmeHckor agutuea REDISET
WMX kop, npon3BoaH-€ 1 yrpagke acqanTHUX MellaBrHa Tuna acantHor-6eToHa,
OUTyMeHM3MpaHor arperata u mactuc accanTta. YpaheHe cy Tpu geoHuue nyTa 'y
okonvHu Meamunue, CypunHa n beorpaga v npykasaHu cy pesyntatu UCMTUBaHAa.

Krby4yHe peun: adumus 3a cHuxere memnepamype, bumymeH, accghanm
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EXPERIENCE IN APPLYING ADDITIVES TO LOWER THE TEMPERATURE IN THE
MANUFACTURE AND INSTALLATION OF ASPHALT IN SERBIA

Abstract: The production and installation of asphalt mixture is carried out at equi-
viscous temperatures of binder (0.2 Pa.s and 2.0 Pa.s) which are for usual asphalt
mixtures with bitumen BIT 60 between 160£100C in production and 150+£100C in
paving. If used the polymer-modified binder these temperatures are of 10-150C higher
than with the bitumen BIT 60. For the purpose of saving energy and reducing the
emission of carbon dioxide it is increasingly used additives which lower the viscosity
of binder and thereby lowering the temperature in the production and paving of asphalt
mixtures up to 300C.

This paper presents our experiences in the application of multi-purpose additives
REDISET WMX in the production and installation of different types of asphalt mixture,
i.e. asphalt-concrete, base course mixtures and mastic asphalt. There were made
three road sections around town lvanjica, Surcin and Belgrade and presents the
results of tests.

Key words: additive for lowering the temperature, bitumen, asphalt

OSVRT NA ISTRAZIVANJA TERENA NA TRASI AUTO PUTA KORIDOR Ve,
DIONICA JOHOVAC - DOBOJ JUG, PODRUCJE “USORA*

Nedo Dburi¢, Tehnicki institut Bijeljina, Bosna i Hercegovina

Rezime: Podrucje Usore koje se nalazi na dijelu koridora Vc, veoma je sloZeno, kako
po geoloskim i geomorfoloskim karakteritikama terena, tako i prostornom rasporedu
naseljenih objekata. Utvrdivanje trase proslo je kroz viSe faza, uvazavajuéi razliCite
faktore i probleme koji su prisutni na terenu. Na kraju odabrana je trasa koja nije
najpovoljnija ali je za sve prihvatljiva, iako je skoro sva u nasipima i ima jednu petlju
i pet (5) mostova na duzini 5,065 km.

Terenski radovi za trasu i objekte na trasi uradeni su prema programu istraZivanja i
Smjernicama za geoloska i geomehanicka istrazivanja, koje su vaze¢i dokument za
istrazivanje i projektovanje puteva u Bosni i Hercegovini. Kvalitet izvedenih istrazivanja
je zadovoljavajuci. Dobiveni podaci terenskih istrazivanja, zajedno sa laboratorijskim
ispitivanjima su osnova za izradu elaborata o geoloskim, inZenjerskogeolo$kim,
hidrogeoloskim i geotehnickim karakteristikama izgradnje ove dionice autoputa.

Kljuéne rije€i: auto put, istraZivanje terena, trasa, mostovi

REVIEW ON OF RESEARCH FIELD FOR ROADS CORRIDOR Vc SHARES
JOHOVAC - DOBOJ JUG, SECTION "USORA"

Abstract: Area Usora located on a part of the Corridor Vc is very complex, both in
terms of geological and geomechanical characteristics of the terrain, and the spatial
distribution of residential buildings. Determining the route passed through several
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phases, taking into account various factors and problems that are present in the field.
At the end of the route is selected, which is not the cheapest but it is acceptable for
all, although almost all of the bank and has a loop of five bridges on the length of
5.065 km

Field works for the route and the objects along the route were done according to the
research program and the Guidelines for geological and geomechanical studies, which
are valid document for the research and designing roads in Bosnia and Herzegovina.
Quality of research is satisfactory. The data obtained of field research, together with
laboratory tests are needed to establish the study of geological, engineering
geological, hydrogeological and geotechnical characteristics of the construction these
shares highway.

Key words: highway, research the terrain, route, bridges

STABILIZACIJA SEKUNDARNIH | OTPADNIH MATERIJALA SA CEMENTOM UZ
DODATAK ADITIVA

Simo ToSovié¢, Geomehanika, Beograd, Vladeta Vujani¢, Beograd, Marijana
Nikoli¢, Institut za puteve — Zavod za geotehniku, Beograd, Srbija

Rezime: Reciklaza po dubokom hladnom postupku prisutna je ve¢ niz godina kod
nas. Pretezno se radi reciklaZza po sledec¢em postupku:

- Na asfaltni sloj se naspe drobljeni agregat 0/31 mm.

- Reciklerima se izvrSi defragmentacija materijala uz kompjutersko doziranje penastog
bitumena i cementa.

Ovaj rad ima za cilj pokaze osobine stabilizacije u kojoj bi se umesto penastog
bitumena sa cementom upotreljavao LATEX- BDMV4RTR. Reciklirani sloj za razliku
od Ciste stabilizacije ima znatno povecanu otpornost na mraz i smanjeno upijanje
vode. LATEX-BDMV4RTR je ekoloski Cist proizvod, vremenski nerazgradljiv i
neskodljiv za zivotnu sredinu. LATEX-BDMV4RTR se dodaje u koli¢ini od max. 10%,
Sto ga Cini isplativijim od penastog bitumena, koji se dodaje u odnosu na agregat. Sve
prednosti hladne reciklaZze su i dalje prisutne, stabilizacija se izvodi na licu mesta,
nema deponovanja materijala iz konstrukcije puta i naknadna ugradnja novog.

Klju€ne reci: latex, stabilizacija, put, optimatizacija

STABILIZATION OF SECONDARY AND WASTE MATERIALS WITH CEMENT AND
ADDITION OF ADDITIVES

Abstract: Deep cold recycling procedure is commonly applied in our country for quite
some time. Recycling is carried out in accordance with the following procedure:

— crushed aggregate 0/31 mm is filled over the asphalt course,

— recycling devices carry out the defragmentation of materials along with computer
aided feeding of foamed bitumen and cement.

The purpose of this paper is demonstrate the properties of stabilization carried out
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with LATEX-BMDV4RTR instead of utilizing foamed bitumen with cement. Recycled
course in contrast to pure stabilization has a considerably higher resistance to frost
and decreased water absorption. The product thereof is oecologically pure product,
not-prone to degradation in the course of time, and unharfmful to the environment.
This product is added in the quantity of maximum 10% thus making it more cost-
effective than the foamed bitumen, which is added in relation to the aggregate. All
advantages of cold recycling are still present, the stabilization is carried out right on
the spot, there is no stockpiling of materials from the road structure with subsequent
placing of new one.

Key words: /atex, stabilization, road, environment, optimization

YCATMALWABAHKE TEXHUYKUX YCNOBA U3 NMPOJEKTA CA KBAJIUTETOM
AOOCTYNHUX KAMEHUX ATPErATA

Cys3aHa CtedaHoBuh, OnuBepa hokuh, Bpatucnae Munuh, IHcTUTyT 3a nyTeBe,
Beorpaa, Cpbuja

Pe3anme:TexHUYKM YCOBW KOjU Ce OQHOCE Ha KBanuTeT arperarta 3a Aowu Hocehu
cnoj u3 maeHor npojekta AytonyTta E-75 Ha geoHuum BnagnumH XaH — [omwsu
HepapoBay 6asvpaHu cy Ha MeTogama nabopatopujcknx ncnutmeawa n3 SRPS EN
ctaHgapga. Keanuter mepmepa ca cenapauuja “CtpesoBue” n “bygyhHocT” koa
MpelweBa HMje ycarnalwleH ca TEXHUYKMM YyCroBMMa 3a eKBMBaneHT necka (SE) n
OENMMWYHO 3a T[paHyrnoOMETPUjCKM cacTaB, [OK Cy MM OCTanM napamerpu
3apoBosbaBajyhu. 360r Tora ce KBanuTeT CUTHUX YecTula 4OAAaTHO UCMIUTMBAO MPEKO
onuta metuneH-nnaso (MB). Pesyntatu nucnutmMeara nokasanu cy ga arperatv umajy
O03BOSbEH caapaj MMHepana rmuHa. [Ja 6u ce nsberno onduvjawe obpux arperata
3a n3pagy Hocehux crnojeBa KONOBO3HE KOHCTPYKLUMje, OLueHy ynoTpebrbMBoCTU
Bpwmnn cmo npema MB, ook cmo SE Buwe Be3anu 3a rpaHyrioMeTpUjCKn cacTaB
arperata. 360r Hanpeg HaBedEeHMXOr, 3aKiby4€eHO je Aa je HeonxogHa KOHTMHyMpaHa
KOHTpOMa KBanuteta Nnpou3Bore y norrneny rpaHyrnoMeTpuyjCKor cacTtaBsa, cagpaja
CUTHMX YeCTuLa, eKBMBAreHTa necka n MeTuneH-nnaeo 3a oba arperata. 3a noTepay
nobujeHnx 3akrbyyaka kopuwheHa je aHanMsa HOCUMBOCTM OOHUX HOCceEhMX crojeBa
Ha ayTtonyTy E-75, BEOIPALL — HULW — CKOIJbE, geonnua: bykypeau, — paHuua
MakegoHuje, km 966+000 — km 976+250, neBa cTpaHa KONoBo3a, rae je KameHu
arperar ca cenapauuje “Ctpesoue” yrpaheH 2011. roguHe.

KrbyuHe peum: TexHUYKU yCriosu, azpeaam MepMepa, eKeusaneHm rnecka, MemuseH-
nnaso

HARMONIZATION OF TECHNICAL SPECIFICATIONS FROM DESIGN AND
QUALITY OF AVAILABLE STONE MATERIAL

Abstract: Technical Specifications for the quality of aggregate used for construction
of base course, from the Final Design of Motorway E-75 on the section Vladicin Han
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— Donji Neradovac, are based on laboratory test methods according to standards
SRPS EN. Marble taken from separations Strezovce and Buducnost near Presevo,
meet all criteria from Technical Specifications, except the criteria for Sand equivalent
(SE) and partially for grain size composition. Therefore, the quality of fine particles
was tested additionally by Methylene blue experiment (MB). Testing results have shown
that the aggregates contain the allowed amount of clay. In order to avoid elimination of
generally good aggregates for construction of pavement base courses, usability
assessment was performed according to MB, while SE was used for grain size
composition of aggregate. Consequently, it was concluded that the continuous quality
control of production is necessary regarding grain size composition, content of fine
particles, sand equivalent and methylene blue for both aggregates. For confirmation of
findings obtained, the bearing capacity analysis was conducted for base course layers
on Motorway for E-75, BELGRADE — NIS — SKOPLJE, section: Bukurevac — State
Border with Macedonia (FYROM), km 966+000 — km 976+250, the left carriageway,
with stone aggregate taken from the separation Strezovce and 2011. roguHe.

Key words: technical specifications, marble aggregate, sand equivalent, methylene
blue

PRIMENA VALJKOM ZBIJENOG BETONA U PUTOGRADNJI
Mirko D. Petkovié¢, Keco Invest Engineering GmbH i Int. Experts Group

Rezime: Otkricem valjkom zbijenog betona (RCC) i njegove moguénosti da tehnicki
vrlo efikasno i ekonomiéno eliminiSe uobiajeni metod rada i zameni klasi¢ni masivni
beton, asfalt, kamen, zemlju i sli¢an gradevinski materijal, prakti¢no je zapocet jo$
jedan alternativni pristup nacinu izgradnje masivnih gradevinskih konstrukcija, prvo u
putogradnji i uopse niskogradnji, a zatim i u hidrogradnji.U radu su prezentirane
osnovne informacije o0 ovom materijalu, njegovoj istoriji, sastavu, tehnologiji, primeni,
ekonomskim pokazateljima, prednostima i sl.

Klju€ne reci: valjkom zbijeni beton, istorija, kolovozne konstrukcije, produktivnost,
ekonomija, ekologija

REHABILITACIJA AUTOPUTA E-75, DEONICA: PROLAZ KROZ BEOGRAD
Ivan Andri¢, VIA Projekt, Dragan Stojni¢,Institut za puteve a.d., Beograd, Srbija

Rezime: Autoput E-75, koji delom prolazi kroz Srbiju, spada u znacajnije Evropske
putne pravce. Svrstava se u trans Evropski magistralni pravac koji povezuje krajniji
sever sa jugom Evropskog kontinenta.U Srbiji autoput E-75 povezuje najvece gradske
centre i ima znacajnu ulogu u privrednom razvoju Srbije. Na delu prolaska kroz
Beograd, saobrac¢ajno optrecenje dostize svoj maksimum, $to je rezultiralo pojavom
oStecenja povrsine kolovoznog zastora viskog intenziteta. U cilju dobijanja jasnije slike
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o funkcionalnom i strukturnom kapacitetu u odnosu na ocekivano saobracéajno
opterecenje, izvrSeno je ispitivanje da bi se utvrdilo stanje i predlozilo reSenje
rehabilitacije kolovozne konstrukcije na delu autoputa E-75, prolaz kroz Beograd. Ovaj
rad je napisan sa ciliem da se stru€na javnost upozna sa primenjenim tehnic¢kim
merama rehabilitacije u cilju podizanja kvaliteta usluga korisnika.

Kljuéne reci: autoput E-75, rehabilitacija, kolovozna konstrukcija, oSte¢enost zastora

ISKUSTVA U UPOTREBI HOBAS CENTRIFUGALNIH POLIESTERSKIH CEVI ZA
ODVODNJU MOSTA

Jelena MiloSevi¢ ing. grad., Eduard Hesky dipl. ing. grad., Stefan Wutte ing.,
Hobas Rohre GmbH Austrija / Hobas Rohre GmbH-Predstavnistvo u Republici Srbiji

Rezime: U ¢lanku se navode glavne karakteristike HOBAS centrifugalnih poliesterskih
cevi, koje su posebno znacajne za upotrebu u projektima odvodnje mostova. Takode
se navode primeri ugradnje u razliCitim uslovima, kao i detalji na koje je potrebno
obratiti paznju prilikom projektovanja i izvodenja, u cilju funkcionalnosti odvodnje,
dugotranosti i ekonomske isplativosti.

Kljuéne rec€i: poliesterske cevi, odvodnja, mostovi, funkcionalnost, trajnost,
ekonomicnost, brza ugradnja

TEHNICKO-TEHNOLOSKE | ORGANIZACIONE PROMENE U PEDESETOGODISNJEM
PERIODU

Izet Ljaji¢, dipl.grad.inz., Ertan Ljaji¢, dipl.inz.el., Senad lbragi¢, grad.tehn.,
Fatima Ramovi¢, grad.tehn., A.D.“Novi Pazar-put®, Srbija

Rezime: U radu je obradeno zimsko odrzavanje puteva na teritoriji koju pokriva AD
“Novi Pazar — put”. Prikazano je odrzavanje puteva u vremenskom razdoblju od 50
godina, od osnivanja firme do danasnjih dana. Pedeset godina je period u kojem su
se tehnologije i sredstva za odrZavanje puteva znacajno menijali, pa je ovo i
svojevrstan istorijski prikaz razvoja odrzavanja puteva u zimskim uslovima ne samo
za nasu firmu, vec i sire, jer sui ostale firme imale sli¢an razvojni put. Zna¢ajnu ulogu
u zimskom odrzavanju puteva u nasem krajuimale sui slaba razvijenost putne mreze,
oStre zime, teski tereni. Putevi su jedina sredstva za promet ljudi i robe u naSem kraju,
pa smo i zbog toga morali da uloZimo dodatne napore da putevi budu prohodni i
bezbedni, ¢ak i u najsurovijim uslovima. Nakon 50 godina iskustva mozemo da se
pohvalimo savremenim sredstvima i tehnologijama za zimsko odrzavanje puteva, al
ii detaljnim pracenjem svih parametara bitnih za kvalitetno odrZzavanje puteva u
zimskim uslovima.

Klju€ne reci: zimsko odrZzavanje puteva, istorijat zimskog odrZavanja, nerazvijeni
putevi, vremenski uslovi
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Abstract: In this paper is writen about winter maintenance of roads in the territory
covered by the JSC "Novi Pazar - Put". Winter road maintenance, over a period of 50
years, from the founding of the company to this day, is shown. Fifty years is a period
in which the technology and resources for road maintenance significantly changed,
so this is sort of a historical overview of the development of road maintenance in
winter, not only for our company, but also beyond, as other companies had a similar
development path. Poorly developed road network, harsh winters and difficult terrain
had important role in winter maintenance of roads in our area. Roads are the only
means of transport for people and goods in this area, so we were forced to make
additional efforts in order to make roads passable and safe, even in the harshest
conditions. After 50 years of experience we are proud for using modern mechanization
and technologies for winter road maintenance, but also for detailed monitoring of all
parameters essential for proper maintenance of roads in winter conditions.

Key words: winter road maintenance, winter maintenance history, undeveloped
roads, weather conditions

ISKUSTVA U ODRZAVANJU DRZAVNIH PUTEVA NA TERTORIJI KOJU POKRIVA
AD“NOVI PAZAR-PUT*

Ibrahim Skrijelj,dipl.grad.inz., Nermin Ljaji¢, grad.tehniéar, AD ,Novi Pazar — put*,
Srbija

Rezime: Pri¢a o aktivnostima preduzec¢a AD ,Novi Pazar — put” na odrzavanju puteva
pocinje davne 1962.godine kada se formiraju preduzec¢a za puteve i kada je ovom
preduzecu povereno na odrzavanje 455 km puteva | Il i lll reda od kojih je samo 7km
sa asfaltnim zastorom.

U proteklim periodima menjale su se nadleznosti upravljanja i nacini finansiranja,
kategorije, duzine i izgradenost putne mreze, ali se nije promenio znacaj puta za Zivot
i egzistenciju podrucja kroz koja prolaze.

Da bi putevi bili u funkciji moraju se odrzavati, kako u zimskom tako i u letnjem
periodu.

Zbog specificnih razliitosti klimatskih uslova, terena i izgradenosti putne mreze u
zimskom periodu ne mogu se naci dve deonice sa istim potrebama i na¢inom
organizovanja aktivnosti - podrucje PeSetri sa ekstremno niskim temperaturama,
olujnim vetrovima i duzinom trajanja zimskih uslova, pristupni putevi zimskim
turistickim centrima (Kopaonik, Golija i Gog).

U letnjem periodu uticaj klisura i neuredenih visokih kosina namece obim i vrstu
radova na uklanjanju osulinskih materijala kao i problem velikog uniStavanja opreme
i signalizacije na putevima.

Veliki broj objekata, tunela i zidova kao i aktivnih kliziSta znatno otezavaju odrzavanje
puteva u letnjem i u zimskom periodu i utiCu na poveéanu cenu rada.

Ovakvi uslovi i zahtevi korisnika obavezuju nas da nabavljamo adekvatnu
mehanizaciju, i unapredujemo tehnologiju i iznalazimo najoptimalnija re$enja.
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Kljuéne reéi: zimsko odrzavanje puteva, letnje odrzavanje, klimatski uslovi, terenski
uslovi, izgradenost putne mreze

Abstract: The story about activities of the JSC " Novi Pazar - put" on maintenance of
roads begins in 1962. when the road companies in Serbia are formed. To this company
maintenance of 455 km of roads I, Il and lll importance, of which only 7km was with
the asphalt surfacing, has been entrusted.

In the previous period competence of management and financing, categories, length
and development of the road network has been changed, but the significance of the
roads for life and existence in these area didn't.

Roads must be maintained, both in winter and in summer, in order to be in function.
In the winter, due to the specific diversity of climatic conditions, terrain and the
development of road networks, two sections of the same needs and ways of
organizing activities can not be found - Pester area with extremely low temperatures,
stormy winds and duration of winter conditions, roads to the winter tourist centers
(Kopaonik, Golija and Goc).

In the summer, the impact of the gorges and high slopes determine the volume and
type of work on removing debris material, as the problem of a large destruction of
equipment and signage on the roads.

A large number of road objects, tunnels and walls, as well as active landslides
significantly hinder the maintenance of roads in the summer and in the winter time
and affect the increased cost of maintenance.

These conditions and investor requirements oblige us to procure adequate machinery,
improve the technology and find optimal solutions.

Key words: winter road maintenance, summer road maintenance, weather conditions,
terrain conditions, development of road network

SPECIAL SOLUTIONS FOR ROAD INFRASTRUCTURE - 10 YEARS OF
ROMANIAN EXPERIENCE

Eugen Florescu — Holcim SA, Technical Manager Infrastructure, Elena Lipan -
Holcim SA, Technical Center Manager, Cristian Apostol - Holcim SA, Construction
Projects and Special Applications Manager, Romania

Abstract: Technical solutions for stabilizing both cohesive and non-cohesive soils
using special hydraulic binders were first developed in Europe in the 1990’s. The
industry requirement for hydraulic binders that are both more efficient and more suited
to the need of infrastructure works can be explained by two factors:

- In the case of cohesive soils, the need for a binder that annihilates the clay fraction
while also improving the short term bearing capacity

- In the case of non-cohesive soils, the need for a binder that limits the effects of
thermal cracking, an effect which is inherent in all hydraulic binders but preponderant
in cement.

Road hydraulic binders were first introduced in Romania in 2003, when Holcim
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proposed the use of Dorosol-Doroport products for the execution of various
construction projects. This paper aims to describe a range of site studies (along with
their correspondent laboratory studies) covering various projects: access roads and
platforms for a wind farm (with emphasis on reducing the clay behavior of a cohesive
soil), constructing the earthworks and capping layer for a highway project ( a project
in which the construction schedule was followed without delays due to the use of
special hydraulic binders that improved the short-term bearing capacity) or cold
recycling a severely damaged flexible pavement, using road hydraulic binders (with
the main purposes of improving and homogenizing the bearing capacity characteristics).
During their first 10 years of availability on the Romanian market, special solutions for
stabilizing soils with the help of road hydraulic binders have been employed on more
than 800 construction sites of various sizes. The resulting experience has allowed
everyone in the industry (designers, constructors, clients and suppliers) to confirm the
effectiveness of this technology, while also constantly improving it.

Key words: soil stabilization, hydraulic binder, bearing capacity, pavement recycling,
road infrastructure

PRACENJE PROJEKATA KORISCENJEM INFORMACIONIH SISTEMA
Ertan Ljaji¢, dipl.inz.elekt., A.D.“Novi Pazar-put®, Srbija

Rezime: U uslovima sve vece konkurencije i teZih uslova poslovanja viSe nije dovoljno
samo dobiti posao i uraditi ga, veC se i za svaki projekat moraju pratiti dinamika
izvodenja radova, svi troskovi i prihodi. Azurno, tacno i detaljno. To nije moguée bez
nekog od savremenih Informacionih Sistema. U ovom radu je opisana prakti¢na
primena Informacionog Sistem namenjenog za putarske firme. Kako planirati na
projektima? Kako pratiti prihode i troSkove na projektima? Kako vrsiti detaljnu analizu
angazovanja mehanizacije, materijala i radne snage na gradilistima? Koliko je projekat
trebao da kosta, a koliko je zaista kostao? Cilj ovog rada je davanje odgovora na ova
pitanja, koja su od klju¢ne vaznosti za uspedno vodenje projekata. Kao posebno
poglavlje je izdvojeno pra¢enje mehanizacije, jer je kompleksnost i vaznost ove Radne
Jedinice u putarskim firmama velika.

Kljuéne reci: Informacioni Sistem za putarske firme, pracenje projekata, dinamika
izvodenja radova, pracenje prihoda i troSkova projekata, pracenje mehanizacije

Abstract: With growing competition and more difficult business conditions, it is not
enough to get and finish the job, but project dynamics, all costs and income must be
tracked for each project. Promptly, accurate and in detail. This is not possible without
modern Information Systems. This paper describes the use of the Information System
for road companies. How to plan a projects? How to track income and costs on
projects? How to carry out a detailed analysis of machinery, materials and labor
engaged at the construction sites? How much the project should cost, and how much
it really cost? The aim of this paper is to provide answers to these questions, which
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are crucial for successful project management. As a special section monitoring
machinery has been set aside, because the complexity and importance of machinery
in road companies are great.

Key words: Information Systems for road companies, tracking projects, projects
dynammics, monitoring income and project cost, monitoring machinery

SPECIFICNOSTI IZVODENJA RADOVA NA ADMINISTRATIVNOM PRELAZU
»JARINJE"“ | NA MOSTU PREKO POTOKA ,,BREDA*

Izet Ljaji¢ dipl.grad.inz. , Sead Mujovi¢ dipl.grad.inz. Edin Ljaji¢,dipl.grad.inz. ,
AD” Novi Pazar - put”, Srbija

Rezime: Rad obraduje dva objekt a: administratvni prelaz ,Jarinje“ i sanaciju mosta
.Breda“, koja su specificna po nacinu i uslovima izvodenja radova na njima.

Hitni nalog da se administrativni prelaz ,Jarinje” na drzavhom putu I1B-31 uradi za 12
dana je uslovio da su radovi otpoceti na osnovu dve skice koje su predstavljale
situaciono re$enje administrativnog prelaza.Uz saglasnost Investitora angazovali smo
projektante koji su radili projekat paralelno sa izvodenjem radova.

Radovi su izvodeni na niskim temeperaturama koje su se spustale i do -20°C. U takvim
uslovima uradeni su kameni zidovi visine do 7m, sve potrebne instalacije, a nakon
toga, uz konsultacije sa Institutom za puteve, Beograd uraden je asfaltni kolovoz,
nakon ¢ega je prelaz zvani¢no pusten u rad u predvidenom roku.

Objekat koiji je takode bio specifi€¢an za izvodenje je most preko potoka ,Breda“ koji
se nalazi na drzavnom putu IB-22. Most duzine L=117m je izgraden 1971. god. a prva
sanacija je radena 1985. god. Visina stubova na sredini mosta iznosi do 30m. Zbog
izuzetno loSeg stanja most je bio zatvoren od 2009. godine a saobracaj se odvijao
devijacijom uradenom kao priviemenim reSenjem. Velika visina stubova i
nepristupacni teren onemogucavali su izradu klasi¢ne cevaste skele, zbog Cega se
doslo na ideju da uradimo visece skele pomocéu kojih smo izvrsili sve neophodne
radove na sanaciji i most pustili u saobracaj krajem oktobra 2013. godine.

Kljuéne reci: hitan nalog, niske temperature, velika visina srednjih stubova,
nepristupacan teren

Abstract: The paper is about two construction objects: the administrative crossing
"Jarinje" and the rehabilitation of the bridge "Bredja", which are specific for the method
and conditions of the works carried out on them.

Urgent order to complete administrative crossing "Jarinje " on a state road 1B-31 for
12 days caused the works to begin based on the two layout sketches of the
administrative crossings. With the consent of the investors we hired designers who
worked on the project in parallel with the execution of the works.

The works were carried out at low temperatures that descended down to -20°C. In
such conditions, stone walls up to 7m high and all necessary installation are made.
Subsequently, in consultation with the Highway Institute Belgrade the asphalt driveway
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is finished. After that crossing was officially put into the use on schedule.

Road construction, which was also specific to carried out it the bridge over the creek
"Bredja", located on the national road IB-22. Bridge L = 117m in lenght was built in 1971.
and first rehabilitation was done in 1985. Height of the pillars in the middle of the bridge
is up to 30m. Due to the extremely poor condition bridge has been closed since 2009
and the traffic was carried on alternative road made as a temporary solution. Great pillars
height and rough terrain prevented the use of the classical tubular scaffold. Consequently
we came on an idea to make a hanging scaffold with which we perform all necessary
work to repair the bridge and put into the use at the end of October 2013.

Key words: urgent order, low temperatures, high middle pillars, inaccessible terrain

INTERNA KONTROLA KVALITETA U LABORATORIJAMA
Vesna Sijakovié, Institut za puteve, Beograd, Laboratorija za geomehaniku, Srbija

Rezime: Kvalitet, kao trajno opredeljenje laboratorije, a u cilju dobijanja pouzdanih i
verodostojnih rezultata ostvaruje se kroz dosledno sprovodenje referentnih standarda,
usvojene politike kvaliteta, uputstava i dokumenata QMS...

Interna kontrola kvaliteta predstavlja kontinuirano i kritiCcko pracenje sopstvenih
analitiCkih procesa i redovnih radnih aktivnosti laboratorije. Kontrola obuhvata
analitiCki proces od ulaska uzorka u laboratoriju do izdavanja izves$taja o ispitivanju ili
kontrolu samo kriti¢nih delova analitickog procesa.

Kontrola kvaliteta je postupak kojim se proverava prihvatljivost dobijenih rezultata
ispitivanja pri Cemu je najvaznije sredstvo u kontroli kvaliteta upotreba kontrolnih karti.

Kljuéne reci: politika kvaliteta, kontrola kvaliteta, kontrolne karte
THE INTERNAL QUALITY CONTROL IN LABORATORIES

Abstract: The quality as permanent commitment of the laboratory, aimed at reaching
reliable data, is effectuated through consistent implementation of adopted quality
policy, instructions, QMS documents and referential standards, aimed at achieving
reliable and credible results.

Internal control of quality represents continuous and critical observation of one’s own
analytical processes and regular operating activities of the laboratory. The control
encompasses the analytical process from the entry of specimens into the laboratory
till the issuance of testing report or control of only critical parts within the analytical
process. The quality control is a procedure through which the reliability of the gathered
data is evaluated, and the most important instrument for quality control is the utilization
of control cards.

Key words: quality policy, quality control, control cards
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B NPUMEHA TEXHUWYKUX CPELOCTABA 3A YCITOPABAHKE CAOBEPATHAJA HA
OPXABHUM NYTEBUMA PENYBIUKE CPBUJE

BurbaHa BykcaHoBuh, gunn.mHx.rpaf)., Cno6oaan Myapewa, aunn.nHx.cao6p.,
Bnapo PakoueBuh, gunn.nHx.cao6p., UBaHa Cy6otuh, gunn.nHx.cao6p., JaBHO
npeay3sehe ,[MyteBn Cpbunje“, Beorpaa, Cpbuja

Pe3nme: TexHuukMM cpeacTBuMa 3a ycrnopaBake caobpahaja ydecHuumMma y
caobpahajy ce pm3nykm orpaHnyaBa 6p3vHa KpeTarwa Bo3nma, OQHOCHO Jo4AaTHO ce
ynosopaeajy Aa 6p3unHa kojom ce kpehy Huje 6e3begHa.

Linrs oBor paga je ga geduHuLLe NpUMEHY TEXHUYKUX CpeAcTaBa 3a ycrnopaBake
caobpahaja Ha gp)xaBHMM MyTEBUMA, Y KOHTEKCTY nocTojehe 3aKkoHCKe perynatuee
Koja obpafyje oBy TemMaTuKy, ca UMIbEM [a Ce TEXHMYKA perynaTtMBa 0CaBpeMEHUN U
noborblwa, kako 6u ce oBa obnact 3HayajHO yHanpeauna ca CTaHOBULUTA
0e3benHocTn caobpahaja Ha apXXaBHUM NMyTeBUMa.

MprMereHa TEXHMYKa peLLeHa Ha MyTHOj] Mpexun Tpeba oa ucnyhwaeajy caBpemMmeHe
3axTeBe Yy nornegy akTMBHe M nacuBHe 6e3begHocTuM u Takohe, mopajy ouTh
edmKacHa 1 nNpeno3HaTibLMBa 3a CBE y4ecHuKe y caobpahajy.

Krby4yHe peuun: ycriopasar-e caobpahaja, 6e3bedHocm caobpahaja, OpxxasHu rym

USE OF TRAFFIC CALMING DEVICES ON STATE ROADS IN THE REPUBLIC OF
SERBIA

Abstract: Traffic calming devices are used to physically limit the vehicle speed, i.e.
to warn the traffic participants that their speed is unsafe.

The purpose of this paper is to define the use of traffic calming measures on state
roads in light of the existing legislation dealing with this subject matter, in order to
modernize and upgrade the technical regulations, so that this area would become
significantly improved from the standpoint of traffic safety on state roads.

Traffic devices used on the road network should fulfill the current requirements
concerning active and passive safety, and they should be efficient and acknowledged
by all traffic participants as well.

Key words: traffic calming, traffic safety, state road
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DEVELOPMENT OF INTELLECTUAL TRANSPORT ON-BOARD SYSTEMS FOR
THE PURPOSE OF TRAFFIC SAFETY INCREASE

Belyaev Eduard, Makarova Irina, Khabibullin Rifat, Kazan (Volga Region) Federal
University, Naberezhnye Chelny

Abstract: One of the most serious problems connected with development of a
transport and road complex and the advancing growth of automobilization in many
countries is the safety problem. The analysis of road accident reasons shows that
their main part both in Russia, and in Europe, occurs because of the driver. This group
of reasons unites the term "rash actions" (injudicious action) at which the driver
incorrectly estimates either a road situation, or possibilities of the car. Seeking to
create "the perfect car", producers don't reflect that complication of a design and
increase of technical characteristics repeatedly increase probability of problems
emergence at its operation and service. The intellectual on-board system which has
to provide realization of feedback not only in system driver - car - road, for the analysis
of system current state at regular operation of the car and between the driver and
services of fast reaction - at emergence of emergency situations, and also in system
car - service station - plant - manufacturer for implementation of its technical condition
monitoring and control can reduce risk of emergence.

Key words: intellectual on-board systems, operation of cars, safety, reliability

INCREASING TRAFFIC SAFETY ON SERBIAN ROADS BY USING STATE OF THE
ART CONCRETE SAFETY BARRIERS ACCORDING TO APPLICABLE
EUROPEAN STANDARDS

Thomas EdlI, Dipl.-Ing. Dr. tech., DELTA BLOC International GmbH, Wodllersdorf
(Austria)

Abstract: On European roads it is obligatory to use vehicle restraint systems
according to European standard EN 1317. Highway projects funded by the European
Development and Investment Bank must fulfill the traffic safety requirements as stated
in these European regulations. Using premium precast concrete barriers allows the
coverage of all aspects of passive road safety in modern highway design.

The latest achievements in the development of concrete barriers show clearly that
breakthrough prevention for heavy trucks and soft impact behavior for small
passenger cars are not in contradiction anymore. Even rigid concrete barriers can
provide acceptable impact severity for vulnerable road users by using optimized
profiles and high performance coupling methods.

Furthermore it is of utmost importance to secure highway bridges by using dedicated
bridge safety barriers. These barrier-types must redirect and hold back heavy vehicles
safely and reduce the stress and load for the bridge structure to prevent structural
damage. Modern barriers are equipped with energy absorbing devices to reduce
impact loads significantly.
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Keywords: concrete safety barriers, EN 1317, containment level, working width, ASI,
crash test, bridge barriers, work zone protection

ISPITIVANJE ZNANJA VOZACA O PRAVILIMA BEZBEDNOG PONASANJA NA
KRUZNIM RASKRSNICAMA

Dr Svetlana Cicevié, dipl. psiholog, Dr Drazenko Glavi¢, dipl. inz. saob.,
Aleksandar Trifunovi¢, dipl. inz. saob., Marina Milenkovi¢, dipl. inz. saob.,
Saobracajni fakultet, Univerzitet u Beogradu, Srbija

Rezime: Uloga raskrsnica je da na bezbedan, brz i ekonomski opravdan nacin
reguliSu raspodelu korisnika na Zeljene smerove kretanja u saobrac¢ajnom toku, uz
minimalne negativne uticaje na zivotnu sredinu. Posmatrano sa aspekta bezbednosti
saobracaja, glavna prednost kruznih raskrsnica, u odnosu na klasi¢ne trokrake ili
Cetvorokrake raskrsnice, je redukovanje konfliktnih tacaka. Rezultati mnogobrojnih
istrazivanja pokazuju da se izgradnjom kruznih raskrsnica drasticno smanjuje broj
saobracajnih nezgoda, a narocito nezgode sa povredenim i nastradalim licima. Pored
podizanja nivoa bezbednosti saobracaja kruzne raskrsnice doprinose redukciji
saobracajne buke i smanjenju emisije Stetnih gasova. Savremene raskrsnice sa
kruZznim tokom imaju osobine koje ih nesumnjivo ¢€ine atraktivnim za primenu, a na
nasSim prostorima su nepravedno zapostavljene. U radu su prikazane osnovne
karakteristike kruznih raskrsnica, primeri kruznih raskrsnica u Republici Srbiji, kao i
rezultati ankete koja se odnosi na ispitivanje nivoa znanja vozaca o pravilima koja
vaze na kruznim raskrsnicama.

Kljuéne reci: bezbednost saobracaja, kruzne raskrsnice, ponaSanje vozaca

ASSESSMENT OF DRIVERS KNOWLEDGE ABOUT SAFE BEHAVIORS ON
ROUNDABOUTS

Abstract:The function of the intersections is to safely, quickly and in economically
viable manner, with minimal negative effects on the environment, regulates the
distribution of users into the desired directional movement within the traffic flow. From
the point of view of traffic safety, roundabouts have better safety performance over
three- or four-way conventional types of intersections, providing fewer conflict points.
The huge amount of studies indicates that the construction of roundabouts drastically
reduces the number of traffic accidents, particularly with fatalities and injured persons.
Along with significant safety improvements they contribute to the reduction of traffic
noise, as well as, pollution and fuel usage. Despite the characteristics of modern
roundabouts that make them undoubtedly attractive and efficient, in our region they
have been unfairly neglected. This paper presents the main features of roundabouts,
examples of various types of roundabouts in the Republic of Serbia, as well as the
survey results, of testing the knowledge of the rules for driving roundabouts.

Key words: traffic safety, roundabouts, driver behavior
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PASSIVELY SAFE ROAD INFRASTRUCTURE - JUST A FASHION TREND OR A
REAL NEED?

Demeter Prislan, B. Sc. Ec., representative Safety Product, ICC DEMETER
PRISLAN S.P., Slovenia

Abstract: The fact that road traffic is a serious problem of society in respect of people
being killed and hurt in the accidents is gaining every day more and more attention.
The estimations of monetary value of one fatality are reaching 1,7million euros and
even more. The economic damage, only in Europe, is immense, not to mention the
psychic traumas of people closely related to the victims. Roads are meant to bring
you to the desired destination but they just cannot be only a stabilised driving surface.
According to the high volume of traffic, roads need to be designed in a way to ensure
the maximum safety possible. It means that beside the road geometry, quality of a
surface, vertical and horizontal signalisation they must be suitably equipped with
passively safe road infrastructure or as used in some countries, road furniture. European
norms for passively safe infrastructure already exist but there is no common approach
to the implementation of passive safety in respect to the infrastructure. Unfortunately
the sphere of road furniture is often considered as a trendy fashion in road design being
likely a money making issue. The article explains, on example of poles for public lighting,
that the implementation of passively safe road furniture is a real need.

Key words: passively safe infrastructure, road furniture, European norms, poles for
public lighting

VESTACENJE SAOBRACAJNIH NEZGODA | PRIMENA NA UNAPREDENJE
BEZBEDNOSTI SAOBRACAJA

prof. dr Milan Vujani¢ , dipl. inz., Nenad Markovi¢ , dipl. inz., Saobracajni fakultet
u Beogradu, Srbija

Rezime: VestaCenje saobracéajnih nezgoda je jedna od najstarijih i najpouzdanijih
metoda za utvrdivanje direktnih uzroka nastanka saobracéajnih nezgoda. Na ovaj nacin
se detaljnom analizom raspolozivih materijalnih elemenata vezanih za nastalu
saobracajnu nezgodu, struénom analizom od strane veStaka, analiziraju uzroci i
okolnosti pod kojima je nastala konkretna saobracajna nezgoda. Utvrdivanjem uzroka
i okolnosti veStacenjem se mogu utvrditi ili iskljuCiti eventualni doprinosi puta vezani
za nastanak nezgode. Naime, stru¢énom analizom moze se utvrditi da li je put
prouzrokovao nastanak saobrac¢ajne nezgode odnosno doprineo nastanku nezgode
odnosno materijalne Stete. Na taj na€in mogu se prepoznati nedostaci puta koje je
neophodno otkloniti, kako bi put bio bezbedan za saobracaj. Nedostatak ove metode
je Sto se vrsi nakon nastanka nezgode i za njeno kvalitetno sprovodenje potrebno je
duZe vreme, pa nije pogodna za preventivno delovanje, niti se njome brzo i proaktivho
deluje na podizanje nivoa bezbednosti saobra¢aja na putu. S druge strane ova
metoda daje najpouzdanije i najpreciznije podatke, tako da je u kombinaciji sa drugim
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proaktivnim pristupima najcelishodnija za kvalitetno unapredenje nivoa bezbednosti
saobracéaja na putu.

Kljuéne reci: bezbednost saobracaja, put, saobracajne nezgode, vestacenje, analize

PILOT STUDIJA PROVERE BEZBEDNOSTI SAOBRACAJA NA DRZAVNOM
PUTU IIA-100 DEONICA INDIJA-BATAJNICA

Porde Vranjes, Branimir Mileti¢, Nikola Brbori¢, Agencija za bezbednost
saobracaja Republike Srbije, Beograd, Srbija

Rezime: U radu je prikazan sumirani izvestaj o sprovedenoj proveri bezbednosti
saobracaja (Road safety inspection-RSI) na deonici drzavnog puta 11A-100 Indija —
Batajnica na ukupnoj duzini od 16 kilometara. Prilikom sprovodenja pilot studije i kroz
sve faze sprovodenja RSI u radu smo dali kljuéne smernice koje je neophodno uzeti
u obzir prilikom spovodenja ove metode za unapredenje bezbednosti puteva. Na kraju
rada, dati su predlozi za izradu podzakonskog akta kojim ¢e detaljnije biti ureden nacin
sprovodenja RSI u Republici Srhiji.

Kljuéne reci: bezbednost saobracaja, put, provera, saobracajne nezgode

Abstract: In this work we give some important informations from Report of road safety
inspection on public road No. lla-100, destination Indija-Batajnica, in 16 km of total
length. In this pilot study from all phases of RSI, we give some key recommendations
for implementation of road safety inspection to promote road safety. At the end, this
work is giving proposals for amendments to the law for better implementation of RSI
procedures in Republic of Serbia.

Key words: road safety, road, inspection, traffic accidents

NMPUMJEHA PCHU - NMPOBJEPE BE3BJEAHOCTU CAOEPARAJA HA IUOHULIN
MATMCTPATHOT MYTA M4, O1 KO3APLIA 10 CPEAHE JTAMOBUTE - CTYAUJA
CNYYAJA'Y PENYBNNLUU CPINCKOJ

Op Oanubop Mewwuh, aun. mHX. cao6., Bawa BoxHU, gun. uHX. caob.,
Anekcangap TpucyHoBuh, gunn. nHx. caob., Jlyka JleHxapAT, Aunn. UHX. caoo.,
Caobpahajuu cdakynTet, YHuBep3auteT y beorpaay, beorpaa, Cpbuja

Pe3snme: 360r Benukor 6poja caobpahajHnx Hesroga, Koje 3a nocrbeguuy nmajy
noruHyna v nospujefeHa nuua n Benuke matepujanHe WTeTe, eKCnepTn U3 uujenor
CBMjeTa CBaKOQHEBHO OCMULLIbaBajy cucteme koju he nosehatn 6e36jegHOCT CBUX
ydyecHuka y caobpahajy. [loHegaBHO ce cmaTpano ga cy caobpahajHe Hearoge
HEMWHOBHE, a jeanHM OAroBOPHM 3a HacTaHak caobpahajHunx Hearoga 6unm cy Bo3auu
MOTOpPHMX BO3una. 3awTuTHe Mjepe Cy, Y OBOM Cry4ajy, npedy3umaHe Tek Kaga
cuTyaumja NocTaHe HenpuxBaT/bMBa, ca acnekta caobpahajHux Hesroga. Lurb
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MogepHor npuctyna 6e36jeaHocTn caobpahaja je npenysrMane CBUX Mjepa Koje Mory
cnpuvjeunTn HactaHak caobpahajHux Hesroga. OBe Mmjepe ce gedUHNLLY Ha OCHOBY
aHanmsa caobpahajHux Hesroga koje cy ce Beh gorogune, anM U Ha OCHOBY
KOHTMHYyuMpaHuor npahewa ctana 6e36jeqHocTn caobpahaja Ha ogpehieHoM nogpyuijy.
OBakaB npucyn 6e3bjegHocTn caobpahaja nogpasymujeBa ga y3pok caobpahajHe
Hesroge He Mopa MCKIby4MBO Aa Oyge nolle noHawake Bo3ada, Beh To Moxe aa
Oyaoe v nolle ctakwe nyTa, HeafekBaTHO perynucawe caobpahaja, HebGe3bjegHa
OKOMWHa nyTa n cnuyHo. MaeHTudukaumja onacHnx mjecta Ha nyTeBuma, nopeg
aeduvHncawa nocrtojeher ctarba M NpuUMjeHe ynpaBibadkux Mjepa, npeacrtaBiba
OCHOB Yy YynpaBrbaky CTakeM 06e3bjegHocTn caobpahaja. Hajborbu HaumH 3a
yTBph1Barke onacHNX Mjecta Ha AUOHMULM NyTa Kojy Tpeba yHanpujequTn no nutamy
0e3b6jegHocTn caobpahaja, jecTe ngeHTMdUKaLMja U aHanu3a onacHMx Mjecta Ha
anoHnum nyTa. NMpu n3dopy metona kojum he ce BpLUNTU naeHTudmrKaumnja onacHmx
MjecTa Ha nyTeBMMa MOpajy ce NpaTUT! UCKYCTBa pa3BujeHMX 3eMarba, ca HajoorboMm
npakcoMm y oBoOj obnactun. Pag cagpxu onuc caBpeMeHux anarta 3a yHanpehene
0e3bjegHocTn caobpahaja, a nocebHa naxma je noceeheHa npoejepu 6e36jeaHOCTH
caobpahaja, kao jegHoj og HajedMKacHMjUX MeToda 3a CrpjevyaBare HacTaHka
caobpahajHux Hesroga. Y pagy je AetarbHO npukasaHa u nposjepa 6e3bjegHoCTH
caobpahaja Koja je cnpoBefeHa Ha guoHnum Maructpandor nyta M.4, og Kosapua go
Cpegte JlamoBuTe, Koja je y 2012. rogMHM npornailleHa ,QUOHULOM CMpPTU® y
Peny6nuun Cpnckoj, 36or 6poja, a Hapo4MTO TEXUHE He3roda Koje cy ce Ty gorogune.

KrbyuHe peuun: 6e3bjedHocm caobpahaja, anamu 3a yHanpeheme 6e3b6jedHocmu
caobpahaja, nposjepa 6e3bjedHocmu caobpahaja

IMPLEMENTATION RSI - ROAD SAFETY INSPECTION ON SECTION OF THE
MAIN ROAD M4, FROM KOZARAC TO SREDNJE LAMOVITE - A CASE STUDY
IN THE REPUBLIC OF SERBIAN

Abstract: Due to a large number of traffic accidents resulting in death, injury and
financial damage, many experts around the world are inventing the systems which
will increase the safety of all traffic participants. Until recently the traffic accidents were
considered unavoidable and the only responsible for causing traffic accidents were
drivers of motor vehicles. The safety measures weren't taken until the situation got
unacceptable from the aspect of traffic accidents. The aim of modern approach to
traffic safety is to take all the measures which can prevent traffic accidents. These
measures are created based on analysis of traffic accidents which already happened
and based on reports from constant following of situation in traffic safety in specific
area as well. This approach to traffic safety means that the cause of a traffic accident
does not only have to be bad behavior of a driver, but also it can be bad condition of
a road, inapproprate traffic regulation, road environment unsafety and similar. The
work includes the description of contemporary methods for improvement of the traffic
safety and special attention has been paid to Road Safety Inspection being one of
the most efficient methods to prevent traffic accidents. The best way to determine
dangerous places on the road section, that have to be improved regarding of traffic
safety, is the identification and analysis of dangerous places on the road section.
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Selecting a method that will perform the identification of black spots on roads, must
follow the experiences of developed countries that had the best practice in this area.
The work also fully describes the Road Safety Inspection that was carried out on the
section of the main road M.4 from the place of Kozarac to Srednja Lamovita, which
was declared , the section of death” in The Republic of Srpska in the year of 2012,
due to the number and particulary because of the severity of accidents which had
happened there.

Key words: traffic safety, methods for improvement of the traffic safety, Road Safety
Inspection

STAVOVI VOZACA | UPOTREBA ITS TEHNOLOGIJE ZA POVECANJE
BEZBEDNOSTI SAOBRACAJA U USLOVIMA SMANJENE VIDLJIVOSTI

Dr Boris Anti¢, dip. inz. saob., Aleksandar Trifunovi¢, dipl. inz. vsaob., Luka
Lenhardt, dipl. inz. saob., Vanja Vozni, dip. inz. saob., Dr Svetlana Cicevié¢, dipl.
psiholog, Saobracajni fakultet, Univerzitet u Beogradu, Beograd, Srbija

Rezime: Bezbednost saobracaja na putevima, pored brojnih faktora, nesumnijivo
zavisi i od meteorolo$kih uslova i pojava. Bilo koji meteorolo3ki element ili pojava, koji
menja odnose izmedu elemenata saobracéajnog sistema (Covek (vozac), vozilo, put,
okolina) ili promeni karakteristike nekog (ili svih) od navedenih elemenata, direktno
utiCe na operativne i bezbednosne performanse celokupnog sistema. Vozadi reaguju
na slabu vidljivost na razli¢ite nacine: neki smanjuju brzinu vozila, dok neki precenjuju
svoje sposobnosti i ne smanjuju brzinu vozila. Kako bi olakSali voznju u uslovima
smanjene vidljivosti, vozaci najCesce slede zadnji deo vozila ispred sebe, ne vodedi
racuna o rastojanju sledenja, stanju kolovoza i mnogim drugim okolnostima koje mogu
doprineti nastanku saobrac¢ajne nezgode. Shodno tome, stvaraju se opasni uslovi (na
deonicama puta na kojima je smanjena vidljivost) koji su veéi ukoliko postoji velika
disperzija brzina, a najugroZenija su vozila koja se krec¢u velikim, kao i vozila koja se
kre¢u malim brzinama. UoCavajuci veliki zna¢aj meteoroloskih uslova i pojava za
nadzor saobracaja u realnom vremenu, drzave koje prednjate u bezbednosti
saobracaja, potencijalne probleme smanjene vidljivosti reSavaju upotrebom ITS
tehnologije. ITS sistemi upozoravaju vozace i sadrze senzore na odredenim delovima
puta, koji automatski aktiviraju izmenjive saobracajne znakove na kojima se ispisuju
savetodavne poruke u pogledu ograniCenja brzine vozila, preporu¢eno rastojanje
sledenja vozila, trenutna vidljivost, udaljenost kolone vozila usled zastoja i sl. Primarni
cilj ovog rada je da se predstavi zna€aj razumevanja uticaja nepovoljnih vremenskih
uslova na operativne aktivnosti i bezbednost saobrac¢aja, promoviSu strana iskustva
i strategije za reSavanja ovih problema, prikazu stavovi vozac¢a o doprinosu ITS portala
povecanju nivoa bezbednosti saobracaja i funkcionisanju saobraéajnog toka, kao i
moguénosti implementacije predstavljenih reSenja u Republici Srbiji.

Kljuéne reci: bezbednost saobracaja, ITS tehnologija, smanjena vidljivost, rastojanje
sledenja, stavovi
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ATTITUDES OF DRIVERS AND IMPLEMENTATIONITS TECHNOLOGIES TO
INCREASE ROAD SAFETY IN REDUCED VISIBILITY CONDITIONS

Abstract: Road traffic safety, in addition to a number of factors, undoubtedly depends
on the weather conditions and phenomena. Any of meteorological element or
occurrence, which changes relationship between the elements of the transportation
system (human (driver), vehicle, road, environment) or changes the characteristics of
some (or all) of these elements has a direct impact on the operational and safety
performance in entire system. Drivers react on poor visibility in different ways: some
reduce vehicle speed, while others overestimate their abilities and do not reduce the
speed. In order to facilitate driving in low visibility conditions, drivers usually follow the
vehicle in front of them, not caring about distance of following vehicle, pavement
conditions and many other circumstances that may affect the occurrence of accidents.
Consequently, there are hazardous conditions (on road sections where visibility is
poor), which are more severe if there is a large speed dispersion, and the most
vulnerable are the vehicles that move at high and the ones that move at low speeds.
According to the great importance of meteorological conditions and the necessity for
monitoring traffic in real time, countries that are leaders in traffic safety, potential
solution for reduced visibility problems discovered in application of ITS technologies.
ITS systems warn drivers by using sensors in certain parts of the route, which have
a role to automatically activate changeable traffic signs that are showing advisory
messages such as: the speed limit, the recommended distance of vehicles, the current
visibility, distance to the columns of vehicles due to delays and other. The primary
objective of this paper is to present the importance of understanding the impact of
poor weather conditions on the operational activities and road safety. It is also
important to promote foreign experiences and strategies for solving these problems,
to check driver's opinions about the ITS portals and its impact in increase of traffic
safety level and operation of the traffic flow, as well as implementation opportunities
of the presented solutions in the Republic of Serbia.

Key words: traffic Safety, ITS technologies, reduced visibility, the distance followed,
attitude

nPUNOr pPA3BOJY CTPATEMMJE 3A KOHTPOITY CPEOHE EP3UHE BO3UIA

Mpod. ap Kpcto JlunoBau, aunn. nHx. cao6pahaja, pegoBHM npodecop,
KpuMuHanucTnyko-nonuumjcka akagemumja, 3emyH, Cpobuja, Nojko Beamap , gunn.
MHX. caobpahaja, cTygeHT goktopckux ctyamnja, CaobpahajHn dakynteTt, beorpag,
Cpbuja

Pe3nme: KoHTpona cpeawe Op3vHe Bo3uma je penaTtMBHO HOB M TEXHOJTOLLKM
WHOBAaTUBaH MPUCTYN KOHTPOMNW U CaHKLUMOHUCaky caobpahajHnx npekpliaja koju je
CBe nonynapHuju y Benukom 6pojy 3eMarba. 3akoH 0 6e3beaHocTn caobpahaja Ha
nyteBuma Penybnuke Cpbuje, ycBojeH kpajem 2009. roanHe, NOCTaBMO je 3aKOHCKY
OCHOBY 3a Mepewe cpefhe bp3nHe Bo3una Ha nyTy. MehyTum, 36or HenocTojaka
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opgroBapajyhmx TexHn4kux cuctema y Cpouju jol yBeK HMje yCnocTaBibeH OBaj HaumH
KOHTpore. Y nocneawmx rogMHy AaHa OBO MUTakE akTYenu3oBaHoO je of CTpaHe
ynpaerbaya nyTteBa. Y pagy je objalwkeH TEXHUYKO-TEXHOSOLWKN MNPUHLMN
PYHKLMOHNCHA CUCTEMA 3a KOHTPOITY Y CaHKLMOHMNCake NpekpLUaja npekopayera
cpentbe 6p3nHe, Kao 1 MUCKYCTBa U3 Npakce 3eMarba y KojuMa Cy MHCTanupaHu Taksu
cucTemum.

KrbyuHe peun: cmpamezauja, koHmpona cpedme 6p3uHe, 6p3uHa 00 madyke 00
maydke, cucmemu KaMepa 3a CHUMaH-e caobpahajHux npekpuiaja

ENCLOSURE TO THE STRATEGY FOR AVERAGE SPEED ENFORCEMENT

Abstract: Average speed enforcement is a relatively new approach for traffic
enforcement with rising popularity throughout a large number of countries. The Low
on road traffic safety in Serbia published at the end of 2009, defined legal base for
average speed enforcement. However, this kind of speed enforcement still hasn’'t been
applied in Serbia because specific technical systems are necessary. During last year,
this topic was actualized by road agencies. This paper explains how average speed
enforcement systems work and gives a brief view on experiences from various
countries from the world.

Keywords: strategy, average speed enforcement, point-to-point speed, traffic
enforcement camera systems

PROPUSTI ZA NASTANAK SAOBRACAJNIH NEZGODA U ZONI OSTECENJA
ODNOSNO RADOVA NA PUTEVIMA

Milan Vujani¢ Redovan profesor, Tijana IvaniSevi¢, Stru¢ni saradnik, Saobracajni
fakultet, Univerzitet u Beogradu, Beograd, Srbija

Rezime: Povecanje intenziteta saobracaja na putevima, na teritoriji Republike Srbije,
kao i potreba za izgradnjom, odrZzavanjem i rehabilitacijom puteva, problemi su sa
kojima se svakodnevno suoCavamo. Broj mesta na kojima se ,izvode“ radovi na
putevima, na kojima su nastale prepreke, odnosno osteé¢enja na kolovozu kontinuirano
se povecava, pa se povecava i broj riziCnih situacija u kojima se mogu naci vozaci.
Pored opisa problema, u radu su dati i primeri saobrac¢ajno-tehnickog vestacenja
saobracajnih nezgoda, koje su nastale u zoni radova na putevima. Analize
saobracéajnih nezgoda nastalih u zoni radova na putevima podrazumevaju definisanje
propusta ucesnika saobracéajnih nezgoda, §to pomaze pri definisanju odgovornosti i
mera za unapredenje bezbednosti saobracaja.

Kljuéne reci: bezbednost saobracaja, saobracajne nezgode, zone radova na putu,
oStecenja na kolovozu, posledice saobracajnih nezgoda
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RESPONSIBILITY FOR TRAFFIC ACCIDETS OCCURANCE IN ROAD WORK
ZONES

Abstract: Increased road traffic flow intensity, at the territory of the Republic of Serbia,
as well as need for construction, maintenance and rehabilitation of roads, are the
problems with which we are facing every day. Number of places where road works
are being "performed”, because of formed physical obstacles or road pavement
defects, is continuously increasing, and number of risk situations in which drivers can
be found is increasing as well. In addition for problem description, the paper presents
examples of traffic and technical expertise of traffic accidents that occurred in the road
work zones. Analysis of traffic accidents which occurred in the road works zones
includes definition of the omissions of the traffic accidents participants, which helps
in defining the responsibilities and measures to improve road safety.

Key words: traffic safety, traffic accidents, road work zones, roadway defects, traffic
accidents consequences

AHAJIM3A CAOBPARAJHUX HE3IrOgA HA [OENY OBUNA3HULE
OOBAHOBAYKA METIbA — OCTPYXHULUA, Y NEPUOAY Of 2010-2013. rOA4.,
CA NMPEAJTIOTOM MEPA

paou. ap bopuc AHTuh, gunn. uHX. caobpahaja, CaobpahajHu cakynTeTr y
Beorpaay, 3natko BeneHuaH, macTtep npaBHuUX Hayka, MYT1 Penybnuke Cpbuije,
OparaH JloHyapeBuh, gunn. nHx. caobpahaja, MYl Peny6nuke Cpbuje, acuc.
Henapg MapkoBuh, gunn. uHx. caobpahaja, CaobpahajHn dakyntet y beorpaay,
Beorpaa, Cpbuje

Pe3snme: [lyOuHcka aHanui3a caobpahajHux Hesroga je Hajnoy3gaHujym HauuH 3a
yTBphuBaH-e eBeHTyarHor 4oNpuHoca nyTa HacTaHKy caobpahajHe Hesroge. Vimajyhn
y Bugy moryhHocTu oBe aHanm3e 3akoHogaeal, je v npeasuaeo obasesy ynpasrbada
nyTa ga 3a caobpahajHe He3roge ca NOrMHynuM nuumuma, o6aBe3HoO Mopa U3BPLUNTU
AyOVHCKY aHanmay Te caobpahajHe He3roge. Ha oBaj HauMH ynpaerbad nyTa a u cee
3aMHTepecoBaHe cTpaHe 06e3behyjy HajkBanUTETHUjU MaTepujan Kojum je moryhe
YTBPAWTU UIN UCKIBYYNUTM YTULA] MyTa Ha HacTaHak KOHKpPeTHe caobpahajHe Hesroge.
CnpoBoher-e oBakBMx aHanm3a omoryhaBa cBeobyxBaTHO 1 CTPYYHO carfnefaBane
CBUX yCIIOBa U OKOMHOCTM HacTaHKa He3rofe, a TUMe M NpenosHaBakbe CrMYHOCTU
n3mMehy yspoka HacTanux Hesrofga Ha HekoM nogpydjy u geduHucawe TUX y3poka.
Ha oBaj HaumH Moryhe je npeno3HaTth NocTojake ogpeheHnx HegocTaTaka nyTta Koju
Ha HEKOM MoApyyjy AOMPUHOCE HACTaHKy He3roaa.

KrbyuHe peun: 6e3bedHocm caobpahaja, nym, caobpahajHe He3200e, OybuHcKka
aHarnusa, aHanuse

Abstract: In-depth analysis of traffic accidents is the most reliable way for determining
the potential contribution of road to traffic accident occurrence. Bearing in mind the
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usefulness of this analysis, legislator enacted obligations of the road administrator,
that for the accidents with fatalities, performing in-depth analysis is mandatory. In this
way, road administrator and all interested subjects provide the highest quality material,
by which is possible to determine or exclude the impact of road on the occurrence of
specific accidents. Conducting such analysis provides comprehensive and
professional consideration of all the causes and circumstances of the accident, and
thus the recognition of similarities between the causes of accidents occurred in
observed area and defining of these causes. In this way it is possible to recognize
the existence of certain road deficiencies, which contribute to the accident occurence
in observed area.

Key words: road safety, road, traffic accidents, in-depth analysis, analysis

ANALIZA UTICAJA REHABILITACIJE DRZAVNOG PUTA NA BRZINE

doc. dr Dalibor PesSi¢, dipl. inz., Nenad Markovié¢, dipl. inz., M. Sc. Marko
Trifunovié, dipl. inz., Saobracajni Fakultet u Beogradu, Beograd, Srbija

Rezime: NajCeS¢a okolnost nastanka saobracajne nezgode, a neretko i uzrok,
predstavlja nepostovanje ograni¢enja brzine kretanja. Odluka vozaca o poStovanju
ograniCenja brzine kretanja Cesto se odnosi na njegovu subjektivhu procenu
bezbednosti, a izmedu ostalog utiCu faktor puta i putne okoline kao $to su izgled puta,
stanje kolovoza, Sirina saobracajnih traka, izgled okoline i sli¢no. U ovom radu bié¢e
prikazan uticaj rehabilitacije kolovoznog zastora drzavnog puta na ponasanje u€esnika
u saobracaju u pogledu brzine kretanja. Efekti uticaja rehabilitacije kolovoza ispitivani
su na osnovu podataka dobijenih sa brojaCa saobracaja na putu van naselja i na putu
u naselju. Rezultati istraZivanja pokazali su da se posle rehabilitacije kolovoza
prosecna brzina kretanja vozila povecala i to na putu van naselja za 13 km/h, a na
putu u naselju prose¢na brzina se povecala za 3,5 km/h, dok se standardno
odstupanje prosecnih brzina smanijilo i to na putu van naselja za 3,1 km/h, a na putu
u naselju standardno odstupanje prosecnih brzina se smanjilo za 3,5 km/h.
Istrazivanje sprovedeno u ovom radu ukazuje da rehabilitacija drzavnog puta utic¢e
na promenu ponasanja uCesnika u saobracaju u pogledu brzine kretanja i to
povecanju prosecne brzine kretanja, poveéanju procenta vozaca koji prekoracuju
ograni¢enu brzinu kretanja i smanjenju standardnog odstupanja prosecnih brzina.

Klju€ne reci: rehabilitacija, bezbednost saobracaja, drzavni put, ograni¢enje brzine,
ponasanje ucesnika u saobracaju

INDIKATORI BEZBEDNOSTI SAOBRACAJA KOJI SE ODNOSE NA PUTEVE
Dalibor Pesi¢, Univerzitet u Beogradu — Saobracajni fakultet, Krsto Lipovac,
Univerzitet u Beogradu — Saobracajni fakultet, Hans-Joachim Vollpracht,

Ministarstvo urbanog razvoja i transporta — Nemacka, Boris Anti¢, Univerzitet u
Beogradu — Saobracajni fakultet
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Rezime: Indikatori bezbednosti saobracaja (eng. Safety performance indicators —
SPI) predstavljaju bilo koju meru koja je uzro¢no vezana za saobracajne nezgode i
posledice saobracajnih nezgoda i predstavljaju vezu izmedu posledica saobracajnih
nezgoda i mera za smanjenje posledica tih nezgoda. Indikatori se mogu definisati kao
kvantitativno i kvalitativho merilo koje je dobijeno iz niza posmatranih ¢injenica i zbog
toga mogu sadrzati velike koli¢ine informacija prikazane na prost nacin, koje ako se
prepoznaju mogu biti iskoriS¢ene na adekvatan nacin u cilju poboljSanja bezbednosti
saobracaja. Poseban znacaj indikatora u bezbednosti saobraéaja ogleda se u
pracenju ucinka, definisanju i uspostavljanju trendova, predvidanju problema, proceni
politickog uticaja, poredenju itd. Putevi su takode prepoznati kao jedan od klju¢nih
elemenata od izuzetnog znacaja za bezbednost saobracaja, pa su u tom smislu u
definisani i indikatori bezbednosti saobracéaja koji se odnose na puteve, a u ovom radu
su detaljno i opisani. Putna infrastruktura mora biti prilagodena potrebama svih
u€esnika u saobracaju i mora ispuniti sve bezbedonosne uslove, kako bi se saobracaj
mogao odvijati na prvom mestu bezbedno, pa su u tom smislu definisane dve
kategorije indikatora bezbednosti saobracaja, a to su indikatori koji se odnose na
putnu mrezu i indikatori koji se odnose na projektno bezbedonosne karakteristike
puta.

Kljuéne reci: indikatori bezbednosti saobracaja; bezbednost saobracaja; put; putna
mreZa; projektno-bezbedonosne karakteristike puta

ROAD SAFETY PEREFORMANCE INDICATORS RELATING TO ROADS

Summary: Road Safety Performance Indicators - SPI are any measure that is
causally related to traffic accidents and the consequences of accidents and provide a
link between road traffic accidents and measures for reducing the consequences of
such accidents. SPI can be defined as a qualitative and quantitative measure that is
derived from a series of observed facts and can therefore contain a large amount of
information presented in a simple manner, which, if recognized can be used in an
appropriate manner in order to improve traffic safety. The special significance of
indicators in road safety is reflected in the monitoring of performance, defining and
establishing trends, detecting problems in trtaffic safety, assess the political impact,
comparing with others etc. Roads have also been recognized as one of the key
elements of great importance for road safety, and in this sense SPI related to the
roads are defined and in this paper those SPI and described in detail. Road
infrastructure must be adapted to the needs of all road users and must meet all safety
requirements, in order to fulfill safe trafic and safe transport in the first place, and in
this sense two categories of road safety indicators were defined, SPIs related to the
road network and SPIs related to the safety design characteristics of the road.

Key words: SPI; traffic safety; road; road network; safety design characteristics of
the road
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B PERCEPCIJARIZIKA VOZACA | NJEN UTICAJ NA NASTANAK SAOBRACAJNIH
NEZGODA

Marjana Cubranié-Dobrodolac, Krsto Lipovac, Svetlana Ciéevié¢, Vladan Tubié,
Saobracajni fakultet, Beograd, Srbija

Rezime: Fenomen rizika je prisutan u svakoj Covekovoj aktivnosti. Na ponasanje u
saobracaju uti€u rizici zaustavljanja, kontrole, otkrivanja prekrSaja i kaznjavanja za
prekrSaj, kao i rizici drugih posledica: rizik u€eS¢a u saobracajnoj nezgodi, rizik
povredivanja, rizik smrtnog stradanja itd. U literaturi se razmatraju opsti i specificni, te
objektivni i subjektivni rizik. Percepcija rizika je slozena funkcija uzrasta i iskustva vozaca.
To se podjednako odnosi na prihvatanje rizika, ali i na njegovo pogreSno opazanje.
Koncept rizika je posebno znacajan u situacijama gde se pred vozaca postavljaju izuzetno
sloZeni zahtevi u smislu prilagodavanja pona$anja U okviru saobracajne psihologije razvile
su se brojne teorije u kojima koncept rizika ima klju¢nu ulogu. U radu ¢e biti prezentovan
prikaz najrelevantnijih teorija i istraZivanja u oblasti percepcije rizika vozaca.

Kljuéne reci: percepcija rizika, ponasanje vozaca, teorije rizika, saobracajne nezgode
RISK PERCEPTION AND ITS INFLUENCE ON TRAFFIC ACCIDENTS

Abstract: The phenomenon of risk is present at each human activity. Human behavior
in traffic is affected by the risks of stopping, control, detection of traffic offense and
penalty, as well as the risk with other consequences: the risk of involvement in a car
accident, risk of injury, risk of fatality, etc. The literature discusses both general and
specific, and objective and subjective risk. The risk perception is a complex function
of age and driver experience. Both of which are associated with acceptance and
misperception of risk. The concept of risk is particularly important in the situations
where extremely complex tasks are imposed to the driver. In the traffic psychology
there have been developed many theories in which the concept of risk has a key role.
In this paper the most relevant theories and research in the field of drivers’ risk
perception will be presented.

Key words: risk perception, driver behavior, teories of risk perception, traffic accidents
B PRIMENA VREMENSKIH MODELA U ANALIZI FREKVENCIJE SAOBRACAJNIH
NEZGODA NA RURALNIM PUTEVIMA

Svetlana Bacakli¢, Bosko Matovi¢, Dragan Jovanovié¢, Fakultet tehnickih nauka,
Departman za saobracaj, Novi Sad, Srbija

Rezime: Frekvencija saobracajnih nezgoda tradicionalno predstavlja predmet velikog
broja istrazivanja. Prethodnih decenija javilo se mnostvo razliitih metodolo$kih
pristupa modelovanja nastanka saobracajnih nezgoda. Sa aspekta vremenske analize
nastanka saobracajnih nezgoda u dosadasnjoj praksi izdvojila su se dva pristupa:
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kolektivni (analizira saobracajne nezgode u duzem vremenskom periodu) i pojedinacni
(analizira saobracajne nezgode u realnom vremenu). U radu je dat prikaz
najznacajnijih vremenskih modela u analizi frekvencije saobrac¢ajnih nezgoda.

Kljuéne reci: analize bezbednosti saobracaja, vremenski modeli, saobracajne
nezgode

NPEIMEN ANATA 3A OLIEHY BE3BEAHOCTW NMYTA KOJU CY NPUMEHUBAHU
Y PENYBINULUU CPBEUJU

Mp OparocnaB Kykuh, HauenHuk Ogerbewa aHanuTuke n ctatuctuke, AreHumja 3a
0e3benHocT caobpahaja Penybnivke Cpbuje, Oapko MeTpoBuh, nHxenep 3a ctyavje
N UcTpaxuana, AreHuuja 3a 6e3begHocT caobpahaja, Mpod. ap Kpcto Jlunoeau,
npodecop KpnMmunHanmcTuyko nonuumjcka akagemmnja n CaobpahajHmn dakynrtet y
Beorpagy, Oou. ap Aanubop Mewwuh, acucteHt, CaobpahajHn chakynteT y beorpagy

Pe3ume: OueHa 6e30eqHOCTH NyTa NpeacTaBiba 3Ha4YajaH CErMeHT yCrnocTaBIbaka
cucTeMa ynpasrbarsa MyTHOM MHGPACTPYKTYPOM. Y cKnagy ca AemHMCaHnM oleHama
0e3beqHOCTM Ha MyTy MNPOjJEKTYjy ce W peanusyjy Mepe W aKTUBHOCTU Y LUIby
yHanpehera 6e3beaHocT caobpahaja. Kpos ouenmBare 6e36eaHOCTV nyTa npyxa ce
MOryhHOCT carnegasara euKacHOCTU peanu3oBaHnX mMepa. Y CTPY4YHOj jaBHOCTU
nocToju HM3 MeToAorornja — anarta 3a oueHy 6e36eaHOCTM nyTa, KOju Cy Hay4HO
AOKasnBaHU 1 NpMMeknBaHKn y npakcu. Ogabup anarta 3aBucK og NpucTyna npobrnemy
0e3begHoCTU NyTa, M MOXe Aa 0byxBaTu NapanernHy NpMMeHy BULLIE anaTa 3a KOHauHy
OueHy. Y paay cy NpeacTaBH-EHN anatu 3a oueHy 6e30eHOCTU NyTa Koju Cy MPETXOOHMX
roguHa npumensneaHn y Cpbujn, nonyT: MeTogonorvje naeHTndukaumje onacHMx mecra
— UpHMX Tayaka, eBponckor n MefyHapogHor nporpama 3a oueHy 6e3beaHocTy nyTa
(EuroRAP/iRAP) 1 mopena wn3bopa peneBaHTHOT pu3nka cTpadarma 3a OLEHY
0e3begHocTu nyta. OBaj pag npvkasyje OCHOBHE MOjeAMHOCTU N KapaKTEPUCTUKE anaTa
3a oueHy 6e3beaHOCTM nyTa Koju cy nNpumMmensuBaHn y Cpouju. MNpakTtuyHa npumeHa
arnara pasmMarTpaHa je Ha NnpumMepy AeoHuue apxasHor nyTa IA-2 ,M6apcka marmctpana®
on beorpaga go Yadka. YnopegHum carnefaBarbem anata UCTakHyTe CYy HeMXOBe
NPeAHOCTM N HegocTaum (3a 1 NpoTUB), Kao U MoryhHOCT aganTauumje Ha nocrtojehe
ycnoBe ofpefeHe CTPYYHUM 1 OPYLUTBEHO NONUTUYKUM OKpyxerem y Cpbuju.

Krby4yHe peun: 6e3begHoCT nyTa, anaTtu, oueHa, p1M3uk, onacHa MecTa

INFRASTRUKTURA ZA PUNJENJE ELEKTRICNIH VOZILA

Predrag Vucini¢, Tehnic€ki inzenjer - PP divizija, Kompanija ABB d.o.o., Nenad
Vugéini¢ dipl.inz.saobrac¢aja, Energoprojekt niskogradnja a.d., Beograd, Srbija

Rezime: Elektricna vozila su postala u poslednjih nekoliko godina nasa realnost.
Skeptici su sumnjali da ¢e uopste doci do ovakvog razvoja dogadaja usled visoke
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pocCetne cene samih vozila i ostalih delova sistema. Razvojem tehnologija u ovoj
oblasti, koja se jo§ naziva i "e-mobilnost", doSlo se do saznanja iz kojih proizilazi
potreba uvodenja novih standarda, opreme, sredstava i specijalistiCkih znanja koja
¢e prakti¢no uticati na studije, projekte, strategije, finansiranje, izgradnju i odrzavanje
puteva, bezbednost saobracaja i zastitu zZivotne sredine. Planiranje i projektovanje
celog sistema je vazno zbog upotrebne efikasnosti samih vozila i ostalih elemenata
sistema tokom eksploatacije kao i po€etnih troSkova za ulaganje u sistem.

Kljuéne reci: e-mobilnost, elektricna vozila, planiranje, troskovi ulaganja

SAVREMENE METODE ZA UNAPREDENJE BEZBEDNOSTI SAOBRACAJA
POBOLJSANJEM FAKTORA PUT

Boris Anti¢, Saobracajni fakultet u Beogradu, Dalibor Pesi¢, Saobracajni fakultet u
Beogradu, Jiirgen Gerlach, Bergische Universitdt Wuppertal, Miladin NesSi¢,
KriminalistiCko policijska akademija u Beogradu

Rezime: lako je u sistemu faktora ¢ovek — vozilo — put — okolina, faktor ¢ovek (u
sadejstvu sa ostalim faktorima) u 93% slu€ajeva odgovoran za nastanak saobracajnih
nezgoda, put i okolina (u sadejstvu sa faktorom ¢ovek i vozilo) uzrokuju vise od tre¢ine
saobracajnih nezgoda (34%). Uzimajuci to u obzir i shvatajué¢i znacajne rezerve za
unapredenje bezbednosti saobraéaja, poboljSanjem elemenata faktora put, osmisljen
je niz proaktivnih i korektivnih metoda Cijom sistematiénom primenom se, kako pre
izgradnje tj. u fazi projektovanja puta, tako i za veé postoje¢e puteve, mogu uoditi
nedostaci koji umanjuju nivo bezbednosti saobrac¢aja. Najrazvijenije zemlje, a medu
njima i Srbija, su zakonski regulisale primenu takvih metoda i obavezale upravljaca
puta da ih periodi¢no sprovodi. U ovom radu bice izloZzene i detaljno opisane metode
— tehnike koje se odnose na poboljSanje puteva, definisane u ¢lanu 156. Zakona o
bezbednosti saobracaja na putevima Republike Srbije.

Klju€ne reci: bezbednost saobracaja, faktor put, zakonska regulativa, proaktivne
mere, korektivne mere

MODERN METHODS FOR HIGHER TRAFFIC SAFETY BY IMPROVEMENT OF
THE FACTOR “ROAD”

Abstract: Although human factor (in conjunction with other factors) is in 93% of cases
responsible for the occurrence of traffic accidents, road and environment (in
conjunction with the human factor and vehicle) cause more than one-third of traffic
accidents (34%). Taking this into account and considering significant reserves of the
factor “road” for improving the level of the road traffic safety, the defects that reduce
the level of road safety could be successfully spotted by applying a series of proactive
and corrective methods, especially when systematic approach is applied either in the
design phase of the road, or for already existing roads. Most developed countries,
including Serbia, legislated the application of such methods and obligated road
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managers to conduct these measures periodically. In this paper are presented
methods and techniques for improvement of the roads, as it is defined in Section
156 of the Road Traffic Safety law of the Republic of Serbia.

Key words: traffic safety, factor “road”, legislative, proactive measures,
corrective measures

ANALIZA ZAVISNOSTI BROJA SAOBRACAJNIH NEZGODA | OBIMA
SAOBRACAJA NA PUTU

Dejan Andelkovi¢, Univerzitet u Pristini, Fakultet tehni¢kih nauka, Kosovska
Mitrovica, Srbija, Boris Anti¢, Univerzitet u Beogradu, Saobraéajni fakultet u
Beogradu, Srbija, Dragan Jovanovié¢, Univerzitet u Novom Sadu, Fakultet
tehnickih nauka, Novi Sad, Srbija

Rezime: Bezbednost saobracaja na putevima zavisi od mnoStva parametara,
pa je pri projektovanju, a posebno pri rehabilitaciji vazno poznavati
meduzavisnosti izmedu tih parametara i frekvencije saobrac¢ajnih nezgoda.
Brojna istrazivanja pokazuju da se broj saobracajnih nezgoda na konkrethom
putu moze dovesti u vezu sa obimom saobracaja, a naj¢esSc¢i su rezultati koji
pokazuju da se ne radi o tipi¢noj linearnoj vezi, s obzirom na to da frekvencija
nezgoda ima teznju brzog rasta do odredenog nivoa PGDS-a, a nakon toga
teznju blagog pada do odredenog nivoa PGDS-a. Imajuéi u vidu ovaj odnos, a
vodeéi se odnosom broja nezgoda i PGDS-a na putevima, u radu su prikazani
prakti¢ni rezultati povezanosti frekvencije nezgoda i ukupnog broja PGDS-a. Re¢
je o rezultatima na kilometarskim deonicama koje su prethodno identifikovane
kao opasna mesta na osnovu metode zasnovane na ukupnom broju
saobracéajnih nezgoda. Ispitivanje je sprovedeno na putnoj deonici od KnezZevca
do Ribari¢a, ukupne duzine 284 kilometara, za period od 2005. do 2011. godine.

Kljuéne reci: bezbednost saobracaja, meduzavisnost, frekvencija nezgoda,
PGDS, opasna mesta

PROTOKOLI SISTEMA UPRAVLJANJA TUNELOM - TUNEL STRAZEVICA

Nenad Vuéini¢ dipl.inz.saobrac¢aja,Energoprojekt niskogradnja a.d., Sektor
Transport, Predrag Vucini¢, Tehnicki inzenjer - PP divizija, Kompanija ABB
d.o.o., Beograd, Srbija

Rezime: Vaznost tunela u drumskom saobracaju, kao nezaobilazne karike u
infrastrukturi putne mreze, u sadasnjem vremenu ne ogleda se samo kroz
njegovu fizi€ku pojavu na mrezi nego i kao nezobilazan objekat koji se nadzire i
kojim se upravlja, kako u eksploatacijskom smislu tako i u energetskom smislu,
zavisno od kategorije tunela. Upravljacki sistemi tunela moraju imati moguénost
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reakcije na predvidene i definisane situacije tj. dogadaje koji predstavljaju netipi¢ne
situacije u odnosu na redovno odvijanje sapobraéaja. Od izuzetnog znacaja jeste
bezbednost saobrac¢aja u zoni objekta tunela, a direktan uticaj na to ima sistem
upravljanja tunelom. Sastavni delovi takvog sistema jesu protokoli upravljanja.

Kljuéne reci: sistem upravljanja, nadzor, protokol, scenario, bezbednost saobracaja,
SCADA

MOIryhHOCTU NPUMEHE UTC YPEHAJA 3A YHANPEBEWE BESBEAHOCTU
CAOBPARAJA HA AIPXXABHUM NMYTEBUMA

Mp Munagud Hewwnh KpymnHanuctuyiko-nonuvumjcka akagemuja, 3opaH MNewoswuh,
JaBHo npenysehe "lMyteBn Cpb6uje", MSc Emup CmamnoBuh, CaobpahajHu
dakynteT y beorpagy

Pe3ume: YcrnoBu orpaHmyeHnx OUHAHCUCKMX pecypca ca jeaHe CcTpaHe 1 notpeba
yHanpehuBamwa 6e30egHocTn caobpahaja ca gpyre cTpaHe Hamehy HoBe, edonKkacHe
1 eKOHOMUWYHE MoZere ynpaBrbakwa caobpahajem. Y Tom cmucny npumeHa NTC-a ce
nokasarna kao onTuMarnHo peuwemre. [1ojaM UHTENUIEHTHM TPaHCMOPTHU CUCTEMMU
(UTC) npencraBrba cMcTeM Mepa M TEXHOMOrMja NPUMEHEHUX Yy TPAHCMOPTHOM
cucteMy koju objegumyje MHOOPMATUUKY U TENEKOMYHUKALMOHY TEXHOMOrMjy ca
umrbemMm yHanpehewa 6e36egHocT caobpahaja n edukacHujer pyHKLNOHUCaHa
caobpahaja. lNpaBoBpeMeHe 1 KBanUTeTHE MHGOPMaLMje npocrnefeHe yyecHMLmMma
caobpahaja, ynpaBrbady nyta U OCTalMM WHCTUTYUMjaMa 3HayajHO YTU4y Ha
XOMOreHoCT caobpahajHor Toka, a caMnUM M Ha CMakere Gpoja caobpahajHux
Hesroga, kpaher BpemeHa nyToBawa, Beher HMBOa ycryre Ha nyTeBumMa u ap.
Kopuwwhemne cnctema NTC-a, Kao LITO Cy: CUCTEMM 32 OTKPMBaAHE HE3roda, CUCTEMM
yno3sopera (3HaKkoBM ca U3MEHIBUBMM CagpKajem), OTKpMBake Npekpliaja, upHe
KyTuje y BO3unMma, NpOMeEHSbMBaA OrpaHuyera 6p3vHe, MHTENUIEHTHO Bohene
caobpahajHor Toka, TPeHYTHM yTuuaj Ha BMOOBHY pacnogeny TpaHcrnopTa unu
CUCTEMM KOjU NpeaHOCT Aajy jaBHOM MpeBO3y 3Ha4yajHO yHanpehyjy mexaHusam
ynpaBrbaka caobpahajemM. Y oBOM paay Ccy npukasaHu npumMepu Hajoorbe npakce
kopuwhena NTC-a y 3eMrbama cBeTa. AHanuanpaHe cy nocrtojehe n moryhe obnactu
npumeHe NTC-a Ha gpxaBHUM nyTeBuma y Penyonuumn Cpbuju.

Krby4yHe peuun: 6e3b6edHocm caobpahaja, UHmMenueeHmMHU mpaHCropmMHU CUCMEM,
yrnpaesrbad nyma, rnym, Mooes yrnpassbara caobpahajem

ANALIZA BEZBEDNOSTI SAOBRACAJA U OKRUZENJU SKOLE

Milan Vujani¢, Dusko PesSi¢, Univerzitet u Beogradu, Saobraéajni fakultet, Beograd,
Srbija

Rezime: Vodeci uzrok smrtnosti i povreda za decu Skolskog uzrasta su saobracajne
nezgode. IstraZivanja saobracajnih nezgoda sa uCeSc¢em dece peSaka pokazuju da
su deca pesaci najvise ugrozeni u okruzenju skole, odnosno u gravitacionom podrucju
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Skole koje predstavlja prostor na kome se deca krec¢u na putu od kuce do Skole.
Imajuci to vidu, na teritoriji grada Novog Sada je sprovedeno makroistrazivanje o
bezbednosti dece, a deo istraZzivanja se odnosio na bezbednost dece u okruzenju
Skola. Jedan od ciljeva istrazivanja je bio da se ispitaju uticaji elementa puta na
bezbednost dece u okruzenju Skole. U radu je predstavljen model analize bezbednosti
saobracéaja u gravitacionom podrucju Skole, zasnovan na tri razliCite metode, kojim je
moguce utvrditi mesta povecane ugrozenosti dece. Prvi metod je statisticki i sluzi za
utvrdivanje objektivnog rizika na osnovu analize saobracajnih nezgoda sa uceScem
dece, tj. lokacija na kojima se javlja nakupljanje nezgoda. Drugi metod je anketa kojom
se utvrduje subjektivni rizik na osnovu stavova ucenika, roditelja i nastavnika o
opasnim mestima u gravitacionom podrucju Skole. Moguce je da ucesnici smatraju
odredenu lokaciju nebezbednom, iako ta lokacija, sa statistickog aspekta nije
ugrozena, pa je potrebno lokaciju istraziti ostalim metodama. Treéi metod je
posmatranje i zasnovan je na obilasku gravitacionog podrucja Skole, sa posebnim
osvrtom na lokacije koje su izdvojene kroz analizu subjektivnog i objektivnog rizika.
Izlazni rezultat istrazivanja su problemi uo€eni u okruZenjima skola, kao i predlog mera
za unapredenje bezbednosti dece u saobracéaju na lokacijama povecane ugrozenosti.

Kljuéne reéi: bezbednost saobracaja, deca, okruZenje $kole, model analize
bezbednosti dece

TRAFFIC SAFETY ANALYSIS IN SCHOOL AREA

Abstract: Traffic accidents are leading cause of death and injuries regarding school-
age children. Analysis of traffic accidents with child-age pedestrian participants show that
child-age pedestrians are most endangered in locations near school, concerning school
area, which stands for area that encompasses children routes from home to school.
Having that in mind, macro research on children safety has been conducted at City of
Novi Sad area, whereby segment of research was related to children traffic safety in
school areas. One of research goals was inquiry of road elements influence on children
traffic safety in school areas. In this paper, model of traffic safety analysis in school areas
has been presented, which (model) is based on three different methods, that enable
determination of increased endangerment of children. Frist method is statistical method
and it is used for determination of objective risks, on the basis of analysis of traffic
accidents with children participants, concerning locations with traffic accidents
accumulation. Second method implies conducting interviews, so subjective risk about
dangerous spots in school areas can be determined, on the basis of pupils, parents and
teachers attitudes. It is possible that pupils consider specific location not to be safe,
although that same location, based on traffic accidents staticstics, is not dangerous, so
other methods need to be applied on that location for final conclusions. Third method is
observation and it is based on school area go-by, with special emphasis on locations
which were singled out through subjective and objective risk analysis. Research
outcomes can be classified as identified problems in school areas, and proposed
measures for improvement of children traffic safety on increased risk locations.

Key words: traffic safety, children, school area, traffic safety analysis model
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B YNPABJbABLE NYTEBUMA Y PENYBNUUKM CPBUJU CA ACIMEKTA
BE3BEANHOCTU CAOBPARAJA

ap Oemup Xauwh, gunn.uHx., JacmmHa JoBaHoBuh, OnuBepa CrteBuh
JlepeHuaH, MNMetap Kpacuh

Pe3nme: besbegHocT, ogHOCHO 6e3benHOCT y caobpahajy, npeactaBrba jeqHo of
OCHOBHMX Ha4era Koje jegHo ApyLwTBo Tpeba ga omoryhu ceojum rpahaHmma.fbyacke
HaBUKe Ce TELLKO MeHajy 1 noTpebaH je BenvKn BpeMEHCKU nepuos (aecert, ABageceT
na v Buwe roguHa) ga 6v ce HanpaBwna reHepaumjcka pasnuka y 3axTeBuma 3a
0e3benHmnm caobpahajem. Npumepa paau, CMrypHocHM nojac y aytomobuny. Nojac je
3a jegHy reHepaumjy npeu nNyT BUNEH y HEKMM 3pennmM roguHama, cnegehe reHepaumja
ra KOpUCTU 13 CTpaxa of Nonuumjcke kasHe, LOK reHepauuja nocne nMa npunuky ga
pasyMme 1 CBpXYy CUIYPHOCHOT nojaca, a He caMo CTpax o nonuuumjcke kasHe. [akne,
caM npoLec y4Yer-a 1 pasymeBama je BeoMa ayr jep nopen came efykauuje notpebHo
je v BacnuTame, OAHOCHO Aa To paguTe n3 ybehewa, a He 13 cTpaxa unm 3arto LWTo
TO CBW page.

Ca gpyre cTpaHe npunarofjaBake MHPPACTPYKTYpe — NyTeEBA, MHOTO je GpXXu 1 nakwwm
npouec. Hanme, ysoherwem ogpeheHnx cTangapaa y nnaHupamwy, NpojekToBaky n
narpagrun, OQHOCHO OApXKaBaky MyTeBa Moxe ce noctuhu ga nyt Oyge 6e3benaH.
HapasHo, Tpeba 6uTtn 1 peanaH jep cBe 0BO NpeAcTaBiba Npouec, cTora ce onet
Bpahamo Ha Aeo HaBuKa, y OBOM Clyuvajy MHXEHEPCKMX HaBuKa Koje ce y3 nobpo
ucnnaHupaHe mepe (cTpaTervjy) Mory Mehatu.

Krby4yHe peun: nym, 6esbedHocm caobpahaja, ynpasrbare

MANAGEMENT OF ROADS FROM ROAD SAFETY ASPECT IN THE REPUBLIC
OF SERBIA

Abstract: Safety, and traffic safety represent one of the basic principles that a society
should allow to its citizens. Human habits are difficult to change and large amount of time
is necessary (ten, twenty or more years) to make a generational difference in the
requirements for safe transport. For example, the seat belt in the car. For one generation
seat belt is for the first time seen in some mature age, the next generation use it for the
fear of police fines, while later generation have opportunity to understand purpose of
seat belt, not just the fear of police fines. Thus, the process of learning and understanding
is very long, because apart from the education the upbringing is necessary, and to do it
out of conviction, not out of fear or because everyone else does it.

On the other hand adaptation of the infrastructure — roads, is much faster and easier
process. Namely, by introduction of specific standards in the planning, design and
construction, and with road maintenance can be achieved that road is safe. Of course,
to be realistic all of these represents the process, thus we are back to the part of the
habits, in this case engineering habits that with well-planned measures (strategy) can
be changed.

Key words: road, traffic safety, management
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UPOTREBA COMPUTER VISION RESENJA U POVECANJU BEZBEDNOSTI
SAOBRACAJA NA PUTEVIMA

lvana Jovangéi¢, Zebravia doo, Goran Baji¢, Institut za puteve, Beograd, Srbija

Rezime: Ovaj rad se bavi primenom computer vision sistema u povecanju
bezbednosti u€esnika u saobracéaju na putevima. Computer vision predstavlja skup
tehnika za prikupljanje, obradu, analizu i interpretaciju slika i video materijala iz
spoljasnjeg sveta u cilju dobijanja numerickih ili simboli¢kih rezultata. U radu su
predstavljeni do sada razvijeni “computer vision” sistemi, sa posebnim osvrtom na
moduli computer vision sistema vezane za detekciju i pracenje kretanja uCesnika u
saobracaju — kako automobila, tako i peSaka. Predstavlja se primena computer vision
sistema u detekciji nedozvoljenog prelaska automobila preko peSackog prelaza na
kome je prisutno kretanje peSaka.

Kljuéne re€i: computer vision, bezbednost puteva, peSacki prelazi, detekcija u¢esnika
u saobracaju, primena softvera

APPLICATION OF COMPUTER VISION SYSTEMS IN IMPROVING THE ROAD
SAFETY

Abstract: This paper covers computer vision systems and their application in
improving the road safety. Computer vision is a set of methods for acquiring,
processing, analysis and interpreting images and video data from the real world in
order to produce numerical or symbolic results. The already developed and
implemented computer vision systems are introduced, with a special focus on modules
related to computer vision system for the detection and tracking of traffic participants
- both cars and pedestrians. This paper presents application of the computer vision
system in monitoring pedestrian crossings with a goal to detect traffic offences made
by drivers.

Key words: computer vision, road safety, pedestrian crossings, detection and tracking
of traffic participants, application of software

UPRAVLJANJE KONTROLOM PRISTUPA - EFIKASNOST | BEZBEDNOST
PUTNE MREZE SRBIJE

Prof. dr. Vladan Tubi¢ dis, Marijo Vidas dis, Saobracajni fakultet, Univerzitet u
Beogradu

Rezime: Putevi predstavljaju znaCajne resurse i najvaznije javne investicije jedne
zemlje. Svaki put ima dvostruki zadatak, da obezbedi efikasno saobracajno
povezivanje i u isto vreme omoguci pristupacnost do lokacija u neposrednom
okruzenju puta. Ovi zadaci su kontradiktorni, pa je bitno racionalno uravnotezenje.
Dostizanje zahtevane efikasnosti i oCuvanje bezbednosti u saobra¢ajnom toku inicira
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vecu kontrolu pristupa i obratno, povecan broj pristupa negativno uti¢e na bezbednost
uCesnika i smanjenje kapaciteta puta. Uticaj kotrole pristupa ima razli¢it karakter na
saobracajne uslove na vangradskoj i gradskoj mrezi, zbog bitno drugacijih osobenosti
saobracajnog procesa, ali i atraktivnosti zemljiSta kome (ne)treba omoguciti pristup.
Haoti¢na urbanizacija u neposrednom putnom okruzenju u nasoj zemlji, posebno je
izrazena na drzavnim putevima i njihovim prolascima kroz naseljena mesta. U radu
Ce biti prikazani rezultati istrazivanja uticaja velikog broja prikljuCaka na kapacitet i
Nivo Usluge izabranih deonica drZzavne putne mreze. lako je prvi pravilnik kontrole
pristupa nastao jos davne 1902.g., (New Jersey, USA) broj priklju¢aka, odnosno
pristupa koji je istrazivanjima detektovan na naSim putevima nije zabeleZzen u
savremenoj literaturi i jasno ukazuje na €injenicu da se ovim problemom niko nije
bavio. Zbog bezbednosnih razloga se redenje trazi u ogranienjima brzine koji ne
odgovaraju rangu puta, a visoko kapacitivni vangradski putevi postaju deonice
gradske ulicne mreze. U radu ¢e biti prikazane tehnike i smernice koje bi napokon
trebale naci primenu i u nasim uslovima, kao i modeli za kvantifikaciju uticaja na
bezbednost i efikasnost saobracaja.

Kljuéne reci: kontrola pristupa, bezbednost saobracaja, nivo usluge

ACCESS MANAGEMENT - EFFICIENCY AND TRAFFIC SAFETY OF ROAD
NETWORK IN SERBIA

Abstract: Roads constitute a valuable resource and a major public investment. Every
road has two tasks to achieve, to provide efficient traffic connection and at the same
time to provide accessibility to locations in the immediate environment of the road.
Reaching wanted efficiency and maintaining safety, needs more access control, since
increased number of connections, will have negative impact on traffic safety and road
capacity. Influence of access management has a different character to the traffic
conditions on rural and urban road network, due to divergence in traffic processes,
as well as in the attractiveness of the land. The chaotic urbanization in the immediate
road environment in our country is particularly evident on state roads and their
passages through urban areas. The paper presents results of research on the effect
of a large number of connections to the capacity and level of service, for selected
sections of the national road network. Although the first access control rule book is
from 1902, (New Jersey, USA) number of connections, detected on our roads, is not
recorded in the current literature. For safety reasons, speed limits do not match to
rank of the road and highly capacitive interurban roads are becoming sections of the
city street network. Here will be displayed techniques and guidelines that should find
implementation in our conditions, as well as models for quantifying the impact on traffic
efficiency and safety.

Key words: access control, traffic safety, level of service
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DETECTION OF VEHICLE-BORNE HAZARDS WITH ROADSIDE EQUIPMENT

Christoph Seewald, SICK AG, Waldkirch, Germany, Othmar Lackner, SICK GmbH,
Wiener Neudorf, Vienna, Austria

Abstract: Various hazards can be caused by vehicles passing by or driving through
tunnels or bridges or other civil structures along or on roads. While in the last decades
major achievements were reached regarding driver’s safety and behavior — mostly by
new technologies and solutions inside vehicles — there has not been too much
progress when looking at roadside equipment to make roads saver. However, some
hazards like too hot axles or too wide dimensions can’t be detected or prevented with
in-vehicle equipment or at least not with today’s in-vehicle equipment. This paper gives
an insight of some of the possibilities to detect such hazards with roadside equipment.
It focusses on optical detection methods. Most of these methods have been in use
for a few years so that also some brief facts from evaluation about these systems are
given.

Keywords: dangerous vehicles, optical detection, free flow, roadside equipment, over
heated vehicles, over sized vehicles

ZASTITA OD POZARA U TUNELIMA

Zorana Sekulovié¢, dipl.inz.mas., Mr Dragan Sekulovi¢, dipl.inz.mas.,Cepting
d.o.o., Beograd, Srbija

Rezime: Na osnovu pozara koji su se deSavali u tunelima Sirom sveta moze se
zakljuciti da posledice u ovakvim situacijama nisu nimalo bezazlene, pogotovo kada
se uzme u obzir broj ljudskih Zrtava koje je vatrena stihija do sada odnela. Posebnu
opasnost u tunelima predstavlja €injenica da iz dana u dan raste broj opasnih materija
koje se transportuju Sirom sveta. Na osnovu toga je 30. decembra 2002. god.
evropska komisija predlozila osnivanje “Trans Evropske mreze Tunela” (skr. TEN-T)
i usvajanje odredenih normativa na osnovu kojih bi se obezbedio visok stepen zastite
ljudi i materijalnih dobara u tunelima Sirom evropske zajednice. Primenom
odgovaraju¢eg metoda zastite od dima, kao i pravilnim dimenzionisanjem puteva
evakuacije, u toku faze projektovanja, moze se u znacajnoj meri samanijiti broj
nastradalih.

Kljuéne reci: tunel, kontrola dima, vatrogasno vozilo

FIRE SAFETY IN TUNNELS

Abstract: Fire incidences in tunnels around the world that occurred in the past clearly
show that consequences of such disasters are far from harmless, especially when
numbers of casualties are taken into account. The number of dangerous materials

being transported worldwide increases daily, which in turn increases the risk of fire,
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particularly in tunnels. Therefore, on December 30th, 2002, The European
Commission proposed the formation of "Trans European Network of Tunnels" (TEN-
T) and the adoption of specific standards that would provide guidelines for high level
of people and property protection in tunnels, throughout the European Union. The
number of causalities can significantly decrease by applying appropriate smoke
protection systems, as well as proper dimensioning of escape routes during the design
phase.

Key words: tunnel, smoke control, fire truck

THE COMPETENCES OF THE ROAD ADMINISTRATIONS IN GERMANY
Konrad Bauer, Bundesanstalt fir Strassenwesen, Bergisch Gladbach, Germany

Abstract: Competence is used in the sense of “being responsible”. According to the
German constitution (the Federal Basic Law), and the traditional administrative
structure in Germany you have to differ between four types of territorial entities
responsible for road construction and maintenance having road authorities the
Federation (Bundesrepublik Deutschland), the 16 Federal States (Bundeslander, the
300 districts (Kreise/ Landkreise) and 110 autonomous cities (kreisfreie Stadte) and
the 10.100 district-affiliated municipalities (kreisangehorige Gemeinden).The
Federation has road acts concerning the 13.000 km Federal motorways and 40.000
km Federal highways. For all other road categories with about 950.000 km there exist
the road acts of the 16 Federal Lander. In these acts the competences of the different
authorities are laid down.

Key words: German road owners, German road administration, competent
authorities, responsibility, territorial entities

ROAD SAFETY DEVELOPMENT IMPACT BONDS - INNOVATIVE WAY TO
FINANCE ROAD SAFETY IN DEVELOPING COUNTRIES

Dr Alan Ross, Currently Road safety adviser European Investment bank and team
leader on an EU funded TRACECA regional project covering 10 countries in
Caucasus and Central Asia, Mariya Ivchenko, Economist and project coordinator
on 10 country TRACECA regional road safety project

Abstract: Globally there are over 3.500 deaths per day on roads, equivalent to a 911
Twin towers tragedy every single day, 365 days a year but road crashes remain a
“silent plague” that has not had the international attention or investment that other
global diseases and illnesses have received. Many countries now lose 3-4 % of their
annual GDP as a result of road crashes which in many cases are preventable and for
which effective solutions are known and proven. Most developing countries do not yet
have the institutional capacity to address their road safety problems effectively to
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reduce deaths and injuries and the resulting recurring annual losses to their
economies. These losses are now frequently greater than the total development
assistance that such countries receive from all sources so the effectiveness and socio
— economic impact of such aid support is often undermined and negated by this
recurring drain upon the finances of such countries.

Due to failure to recognize the scale of such losses, many countries do not invest
sufficiently in safety improvement and are often reluctant to borrow from development
banks to improve safety on their roads as they still tend to see expenditure on road
safety as a “cost” rather than as an “investment”. This systemic underfunding of road
safety remains a continuing impediment to safety improvement and efforts to reduce
the resultant losses so more innovative solutions need to be explored to get adequate
funding applied in this area.

This offers a unique opportunity for the private sector ( especially ethical ) investors
and development aid agencies to use innovative financial instruments such as “road
safety development impact bonds (DIBs)” to raise the funding for investment in such
countries to improve road safety in return for a share of the “savings” delivered. This
can offer unusually high financial returns on investment and in the case of
development agencies could have a significantly greater impact on the poverty and
the social, health and economic development of the countries to which they provide
aid. For investors such investments can be not only very lucrative but can be done
with minimal risk. This paper outlines a proposal for establishing new type of financing
mechanism called “ Road safety Development impact bonds” and creating a
conducive market in the developing world for investment via such financial instruments
to generate hundreds of US$ millions in new investment for road safety in order to
make a dramatic impact on the Global road safety problem.
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