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BoBegeH 360p

Mpen noeeke oa 50 rognHK, og CTpaHa Ha efHa rpyna eHTy3njactu,
coctaBeHa on npodecopute Ha Karegpata no natvwta of
MpagexHMoT hakynTeT N MHXEHEPU NPETCTaBHULM Of rpagexHuTe
KoMmnaHun Bo MakegoHuja ce ocHoBa [pylwITBOTO 3a natuwTa Ha
MakegoHuja, koe 6uno 4neH Ha [pywTBOTO 3a naTuwTa Ha
JyrocnaBuja.

Mo Toj noBoAd, kako u jybunente Ha 70 roanHW O4 OCHOBaH-€ Ha
MpagexHnoT hakynTteT n YHusepauteToT ,CeeTtun Kupun n Metoguj*
on Ckonje, egHa gpyra rpyna eHtysujactn og YO Ha [AMNM 3anouHaa WHUUMjaTMBa 3a
opraHusauuja Ha lNMpBnoT MakegoHCKM KOHrpec 3a natuwTa. 3anoyHaBMe CO opraHu3auuja,
CBECHWM 3a MNOTELUKOTUUTE, CBECHU 3a NpeamsBuUMTE KOW HWU NPEeTCTOojaT, HO cenak HajMHory
CBECHM 3a 3HayeweTo Ha naTtHaTa Mpexa Koe Taa ro uma 3a CeBKYNHWOT pasBoOj Ha
OnLITEeCTBOTO.

MaTuwTaTta ywTe oA HajcTapu BpeMuksa na ce A0 AeHec npeTcTtaByBaaT (hakTop koj GBUTHO
Brnvjae Ha eKOHOMCKMOT, MOSIMTUYKMOT U KyNTYPHUOT pasBoj.

HajegHocTtaBHata geduvHuuMja 3a natvwitata BENW AeKka TUe Ce rpadeXHU OBjeKkTu Kou
nMaar 3a uen ga rm npeHecart nyreto of Todka A o touyka b Bo npoctopoT. Ho oBaa HuBHa
OCHOBHa uen, 6u moxeno nobnaropogHoO fa ce TONKyBa, AeKa HMBHATa OCHOBHA Lien e Aa
r noBp3yBa 1 06eguHyBa NnyreTo, HapoauTe, APXKaBUTE, KyNnTYpUTE N penurumnTe.

CoBpemeHuTE naTiTa OBO3MOXyBaaT nobe3beneH, MokoMdopeH, nobp3 M MNOEBTUH
TPaHCMOPT Ha NaTHWULM U CTOKa, a co Toa ce 0be3beayBa 1 Nobp3 pasBoj Ha ApXKaBarTa.

Bo oBaa npuroga, [obpo e ga ce uutupa wusjaBata Ha MOPAHELIHMOT aMepUKaHCKK
npetcenaren LloH duupepang KeHegu:

,Hawemo 6o2amcmeo He ja co3dade Hawama uH¢hpacmpykmypa,
Tyky Hawama uHgpacmpykmypa 20 cozdade Hawemo 6o2amcmeo**

Oa Tyka MoXemMe fa KOHCTaTMpaMe Adeka pas3BOojoT Ha efHa 3emja € BO kopenauuja co
pasBMeHoCTa M KBanuTeTOT Ha HejanHaTa naTHa mpexa. Bo npurnor Ha oBa e no3HaTuoT
dakT geka CuUTe WHBECTUTOPWU Kako BaXeH MpedycnoB 3a HUBHUTE WHBECTUMUMM ja
nocovyBaaT naTHaTa WHMPaCTPyKTypa, Kako KpyuujanHa arnka BO MOBP3yBaHkeTO Ha
CYpPOBUHUTE, MPOMU3BOACTBOTO M Na3apoT.

Bo OeHewHM ycrnoBuM CO WHTEH3MBUpaHE Ha rnobdanu3aumckute OBUXKEHA, COBPEMEHUTE
naTuwTa gobmBaar ylwTe NOBEKE Ha 3HAYEHE M MOXAaT Aa NpuaoHecaT 3a Nobp3 pas3Boj Ha
Peny6nnka MakegoHuja.

Hawarta 3emja noBeke roguMHu ce Haora BO rorieM MHBECTULMCKM LMKITYC BO pPa3BOjoOT Ha
cBOjaTa nMaTHa mMpexa npocrnefeHo co nsrpagba Ha aBTonaTuLTa, eKCNPeCcHU, MarucTparnHm
W perMoHanHM natuwTa, WTO UHANHO Ke npuaoHece 3a nogobpyBawe Ha
KOMNEeTUTUBHOCTA Ha MakedoHckaTa ekoHomuja. Co OBa He camo LWTO ce KoMmmnneTtupa
duHaNHNOT M3rneq Ha natHaTa kapTa, TYKy Ce CTEeKHyBaaT HOBW 3HaeHa M UCKyCTBa BO
NpyYMeHa Ha HOBW TEXHOSMOMMK U MaTtepujanu, ce cneaart CoOBPEMEHUTE TEHOEHLMUN, @ CeKako
N Ce y4M Ha HEM3DEXHUTE rpeLlkn npu narpagodara.

Bo cnegHmoT nepuog, egHa of rinaBHUTE 3a4aun Koja Ke ce HaMeTHe npen HaanexHaTa naTtHa
agMuHucTpaumja Bo MakegoHuja ocBeH wusrpagbarta, Ke Ouge M 0ogHOCOT KOH Beke
narpageHnTe natuwiTa, BO CMUCON Ha HMBHO O4PXYBak€ U eKcrnnoaTaumja, BO paMKUTe Ha
CUCTEMOT Ha ynpaByBake U opXKyBahse.



[locera nsHeceHo 3a 3Ha4YeH-ETO Ha nMartuwTarta, ke 6uage HELENOCHO ako He Ce OCBpHaM U
Ha 3HA4YeHETO Ha rPadeXHUTE MHXEHEepW MO MaTuTa 3a OMNWTECTBOTO. BO KOHTEKCT Ha
oBa, Ke ja nocoyam MoHorpadujata ,[latmwrata Bo MakegoHuja og 1945 po 1988°
nsgageHa og Penybnudknor CU3 3a natuwta Kage e HaBedeHo: o ocnoboayBaweTo BO
1945 rog. Bo MakegoHuja nmarno camo 5 km natuwita co Konosos®.

KonkaBo e 3HauyeHh-eTo Ha MOUTE KOnern — natapu, Ke octaBam ga 3aknydmte camu, a jac ke
ro Haeegam caMoO NoAaToKoT Aeka geHec BO Penybrnvka MakegoHuja nmame okony 300 km
aBTonaTuwiTa, unu BrKyrnHo noeeke of 14.000 km Ha cuTe knacu natuwTta. Toa e 4enoTo Ha
HalWNTE MHXEHepM 3a naTuwTa of cuTe reHepauuun. [erno, co koe mMoxeMe ga bugeme
ropam 1M ga ce nodanvme, ga WUCTakHEME [eKa umame AadeHO efdeH Oof HajronemuTe
npuaoHecu 3a pasBojoT Ha HallaTta Apxasal

Cekako feka BO HaliaTa 06nacT MMa HOTUpaHO HegocTaTtouw, cnabocTn u 3abenewkun. Ke
HaBegeme HeKou of HuB: 3aKOH 3a rpagere CO HeadeKBaTeH TpeTMaH Ha natuwTaTta u
WHXEHepuUTe No naTuwTa, CAMYHO € M COo 3aKOHOT 3a naTtuwTa, HeumnnemeHtupaHu EN
Nponucux, OOUHEHETO CO UHBECTULMCKMOT LUKINYC BO OOHOC Ha COCEAHUTE ApXaBW KaKo U
HeAOCTaTOKOT Of MpaTeyvkn U yCrnyxHU objekTn Ha naTuwTarta npugoHece aa usrybume gen
o[, MeryHapOAHMOT TpaH3uTeH coobpakaj. BoonwTo He e noman 1 npobnemMoT Co HeneranHuTe
NPUKITYy4YOUM Ha OpXXaBHUTE naTuwiTaTa, LWTO HAa HEKOM OeNHUUM ja 4oBedyBa BO Npallakse u
HMBHaTa OyHKUMja of, acnekT Ha 6e36eHOCT, ja HamanyBa HMBHaTa NPOTOYHOCT M HUBOTO Ha
ycnyra.

He e noman npobnem e n crapocta Ha nabopatopuvjata Ha Hawarta BpBHA MHCTUTYUMja -
MpagexHnoT hakynTeT, koja notekHyBa of '80 roauHM Ha MMHATMOT BEK U HE MOXe [a
OLrOBOpPY Ha CUTE AEHelLUHM npeansBuumn 1u 6apara He camo Ha MOCTOjHUOT UHBECTULIMCKM
LUKNYC, TYKY U Ha COBPEMEHUTE TEHAEHLMM BO BUCOKOTO 0Opa3oBaHue.

Mopaan ce pocera HaBefeHo, oBOj INpB MakedOHCKM KOHrpec 3a natuwTa mMma HeKosiky
uenn n Toa Ada M nokaxe pocerawHute OOCTUrHyBawa Ha MakegoHckaTa MHXeHepcka
3aegHuua, da pasMeHMME MCKYCTBA M 3HaeHa CO Korerute of pernmoHoT u EBpona, ga mm
HoTupame n cnaboctuTe, Co Len ga Co HOBM CO3HaHWja, Hanopu u TpyaosibybusocT, hatume
NPUKITY4OK CO €BPONCKUTE TEHAEHL MM BO 06nacTa Ha natuwrtara.

B. MNpod. a-p NopaH Mujocku
MpeTtcenaten Ha OpywTBOTO 3a NaTtuwTa Ha MakeaoHuja



Foreword

More than 50 years ago, a group of enthusiasts, gathered by
professors from the Department of Roads at the Faculty of Civil
Engineering and engineers from construction companies in
Macedonia, founded the Macedonian Road Association, which
was also a member of the Road Association of Yugoslavia.

On this occasion, as well as the jubilees of the 70th anniversary
of the foundation of the Faculty of Civil Engineering and the
University "Ss. Cyril and Methodius" in Skopje, another group of
enthusiastic members of the management board of MARE
started an initiative to organize the First Macedonian Road
Congress. We started with an organization, aware of the difficulties, aware of the
challenges ahead, but still mostly aware of the importance of the road network for
the overall development of the society.

The roads from the earliest times, to the present, have been a factor with a
significant impact on economic, political and cultural development.

The simplest definition for the roads says that they are constructions that aim to
move people from point A to point B in space. But their basic purpose could be
interpreted more noble, that their primary purpose is to connect and unite people,
nations, states, cultures and religions.

Modern roads enable safer, more comfortable, faster and cheaper transportation of
passengers and goods, thus ensuring faster development of the state.

On this occasion, it is good to quote the former US President John Fitzgerald
Kennedy's statement:

"Our wealth has not created by our infrastructure,
but our infrastructure has created our wealth. "

It can be concluded that the development of the country is correlated with the
development and quality of its road network. In addition to this it is the well-known
fact that all investors point to the road infrastructure as an essential precondition for
their investments as a crucial link for connecting raw materials, manufacture and
market.

Nowadays, with the intensification of the globalization movements, the modern roads
become even more important and can contribute to faster development of the Republic
of Macedonia.

Our country has been in a large investment cycle for many years in the development
of its road network followed by the construction of highways, express, national and
regional roads, which will ultimately contribute in improving the competitiveness of
the Macedonian economy. This not only completes the final look of the roadmap,but
it also acquires new knowledge and experience in applying new technologies and
materials, following modern trends, and of course learning by the inevitable
construction mistakes.



In the following period, one of the main tasks that will be imposed before the
competent road administration in Macedonia, besides the construction, will be the
attitude towards the already constructed roads, in terms of their maintenance and
exploitation, within the management and maintenance system.

So far outlined on the importance of roads, it will be incomplete if | do not address
the importance of road construction engineers to society. In this context, | will refer to
the monograph "Roads in Macedonia from 1945 to 1988" published by the Republican
SIZ for Roads which states: "After the liberation in 1945 in Macedonia there were only
5 km of asphalted roads. "

What is the significance of my colleagues road ingeneeres, | will leave you to
conclude by yourself, and | will only mention the fact that today in the Republic of
Macedonia we have about 300 km of highways, or more than 14,000 km of all
classes of roads. It is the work of our road engineers of all generations. A work that we
can be proud of and to point out that we have made one of the greatest contributions
for the development of our country!

Deficiencies, weaknesses and remarks have certainly been noted in our area. We
will list some of them: Law on inadequate construction of roads and road engineers,
similar to the Law on Roads, non-implemented EN regulations, delays in investment
cycle with neighboring countries and lack of track and service facilities on roads has
contributed to the loss of some of the international transit traffic. The problem with
illegal connections on state roads is also not less important, which in some sections
calls into question their safety function and reduces their flow and service levels.

Not less important is the age of the laboratory of our top institution - Faculty of
Civilization, which originated from the 80s of last century and can not meet all today's
challenges and demands, not only in the existing investment cycle, but also in the
modern trends in academic education.

As stated above, this First Macedonian Road Congress has several goals to show.
They are the achievements of the Macedonian engineering community so far, to
exchange experiences and knowledge between colleagues from the region and
Europe, to note weaknesses in order to gain new knowledge, efforts and diligence,
to catch up with European trends in the field of roads.

Assoc. Prof. Goran Mijoski, PhD

President of the Road Association of Macedonia
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BnnjaHne Ha pasnunyeH TN Ha caHauuja BO KOFIOBO3HaTa KOHCTPYKLMja BP3
NOCTUrHyBak€ Ha KBanuTeT Ha paMHOCTa Ha BO3HaTa NoBpLUMHaA

opaH Mujockun, MapjaHa TonanoBcka AHreneBcka, Jlasap Hukonuk, Hepag bajpamu, cTp.296

[MprMeHa Ha NoONMMEPHU MPEXU 0, CTakreHo — kKapboHCKN BNakHa npu uarpagba Ha
AstonatoT Knyeso — Oxpupg

WpeHa Jaknmocka ctp.306

BINNJAHVE HA BUCOKUTE TEMIMEPATYPW BP3 ACOAJTTHUTE CITOEBU HA
KONOBO3HUTE KOHCTPYKUWK BO N'PAL CKOIJE

Monuka T.Mavioscku, MopaH Mujocku ctp.317

PAVEMENT SURFACE CHARACTERISTICS AND PAVEMENT MANAGEMENT
SYSTEM. SURFAC.E OVERLAY TECHNOLOGIES.

Petar Staffanov, Vanina Popova, Atanas Tashkov cTp.327

ANMEH3NOHNPAHE HA TIOTPEBUTE 3A 3VIMCKO OPXYBAHE HA IP>KABHUTE
NATULLTA BO PEMYBITMKA MAKEOOHNJA

MeTtoau MNonog, NopaH Mujocku, AHapej Nlenasuos, Majyp Kagpuy cTp.337

Tema/ Topic 3 BE3BEOQHOCT HA COOBPAKAJOT HA MATULLTATA /
ROAD TRAFFIC SEFETY

CRASH CUSHION AND END TERMINAL: SPECIFIC DEVICES TO SAVE LIVES
Impero Roberto cTp.350
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XOPU3OHTAJTHA CUTHAJTM3ALNJA, OCHOBHW EJTEMEHTU HA BUOJTMBOCTA A
EBAJTYALIMJA HA UCTATA BO MNMOIMEeQ HA MATEPUJAINTN N HAYNH HA
BIrPALYBAHE

Ocmannu Jopro, Memegu beknm, Mujockn MopaH, Kagpuy ajyp cTp.359

SAFE DISTANCE AND OVERLOADED VEHICLES ON MACEDONIAN NATIONAL
ROAD NETWORK

Bajko Kulauzovi¢, Matija Mavri¢, Gasper Oman, Dusko Ivanovski cTp.369

CUCTEMMU 3A SAOPXYBAHE BO3WINA HA ABTOIMATOT A1 TABAHOBLIE -
BOrorPoOAMUA COrMACHO CTAHOAPOOT MKC EN1317

Pucte Pucto, CnoboaaH OrieHoBuk, JoBaH Xpuctocku, AHAOH [eTpoBcku cTp.374

EXTERNAL COSTS OF ROAD ACCIDENTS IN THE REPUBLIC OF BULGARIA
Hristo Grozdanov cTp.384

MATOT U NMATHATA OKOJIMHA KAKO ®AKTOPU 3A BE3BE[JHOCT HA
COOBPAKAJOT

LiseTaHka Puctuk , NlopgaHa Koxysaposcka ,Pucto MaHues cTp.392

BESBEAHOCT HA COOBPAKAJOT HA MATULUTATA BO PEMYB/IMKA
MAKEOOHNJA

Mwune OumntpoBckmu cTp.399

RELATION BETWEEN SPEED AND CURVE RADIUS IN ROAD TRAFFIC SAFETY
Sanja Fric cTp.404

Tema / Topic 4 3AWUTUTA HA XXMBOTHATA CPEAUHA U OOPXINB
PA3BOJ / PROTECTING THE ENVIRONMENT AND SUSTAINABLE
DEVELOPMENT

REJUVENATING VS. SOFTENING AGENTS; A RHEOLOGICAL AND MICROSCOPIC
STUDY

Valeria Loise, Cesare Oliviero Rossi, Loretta Venturini, Shahin Eskandarsefat,
Lorenzo Sangalli cTp.411

3BYYHUTE BAPUEPW KAKO MEPKA 3A SALLTUTA O COOEPAKAJHATA BYYABA

AnekcaHpaap FnasuHos, ['opr iumos, Mapuja Muuosa cTp.420
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ANALYSIS OF USE LIVING SNOW FENCES FOR PROTECTION ROAD SECTION
FEKETIC-MALI IBOS

Mladen Markovi¢, Sara Luki¢, Aleksandar Baumgertel cTp.428

SUSTAINABLE URBAN MOBILITY PLAN FOR SKOPJE
Boban Atanasoski, Zlatko Zafirovski , Peter Lipar CcTp.435

ENVIRONMENTAL ENGINEERING AS A PART OF PROJECT MANAGEMENT IN
ROAD CONSTRUCTION AND REHABILITATION

Blagica Andonoska cTp.446

THE ROLE OF THE ARTISTIC PRINCIPLES OF STREET LANDSCAPING
Vaska Sandeva, Katerina Despot, CcTp.454

COCTOJBATA HA COOBPAKAJHATA BYYABA HA [IBE JENHVLM O ABTOMATOT A-
2A (E-65) CKOIJE-TETOBO W NMPEAJIOI MEPKU 3A SAWLUTUTA

ATtaHac dununosckn, Bnatko 'mroecku, MopaH Mujocku, AnekcaHgap MnasunHoOB CcTp.459

Tema/ Topic 5 MHOPACTPYKTYPHU OBJEKTU / INFRASTRUCTURE
FACILITIES

®A3N HA NSBEABA HA BUJAOYKT CO NoaBM»KHO KOH3O0JTHO CKENE

MBaHa dumuTtpoBa CcTp.485

Tema / Topic 6 TPAHCMOPTHA NOJINTUKA N PUHAHCUPAHSE /
TRANSPORT POLICY AND FINANCING

PUBLIC PRIVATE PARTNERSHIP IN FINANCING TRANSPORTATION
INFRASTRUCTURE PROJECTS — A GENERAL EVALUATION AND A
RECOMMENDATION BASED ON GAME THEORY

Sercan Akti, Mehmet Ali Silgu, Hilmi Berk Celikoglu cTp.486

MNMPOLEHA HA EKCTEPHUTE TPAHCIMOPTHW TPOLLOL 3A TNATHATA
NHOPACTPYKTYPA

Oapko Cnupocku, 3opaH KpakytoBcku, Anekcangap (maBuHoOB cTp.495

DIGITIZATION OF CONSTRUCTION AND INFRASTRUCTURE INVESTMENT
PROCESSES

Bojan Strah, lvan Rus, Branko Lukezi¢ cTp.505
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Tema / Topic 7 ITS U HOBU TEXHOJIOM'MU BO COOBPAKAJOT /
ITS AND NEW TECHNOLOGIES IN TRAFFIC

COMMUNICATION BETWEEN INFRASTRUCTURE AND VEHICLES ON MOTO WAYS
Mitija Stojnsek, Matej Murin cTp.515

ROAD WEATHER INFORMATION SYSTEMS (RWIS) IN SLOVENIA
Alenka Sajn Slak, Petar Dragi¢, Denis Kotnik, Samo Carman, Matjaz Sajn cTp.522

WHTENEMEHTEH TPACIOPTEH CUCTEM (UTC) HA ABTOTITAT A1

MBoHa HepeBcka, [IparaHyo Bonyeckun, dapko TpajaHOCKK CcTp.528

Tema / Topic 8 CNOBOAHU U CPOOHU TEMU O] OBJIACTA HA
NMATUWTATA U NPE3EHTALUJA HA HOBU NMPOEKTU / FREE AND RELATED
TOPICS IN THE FIELD OF ROADS AND PRESENTATION OF NEW PROJECTS

NEW TYPE OF HIGHWAY INTERCHANGE: ITL INTERCHANGE

Goran Jovanovi¢, Rafko AtelSek cTp.539

NATURAL BITUMEN SELENIZZA - APPROPRIATE CHOICE FOR HIGH PERFORMANT
ASPHALT MIXES

Edith Tartari cTp.551

MANAGEMENT OF INFORMATION ON ROAD CONDITIONS ON STATE
ROADS | AND Il ORDER IN THE REPUBLIC OF SERBIA

Markovi¢ Mladen, Maslakovi¢ Marko, Plav§a Jovana, Spalevi¢ Viktorija,Avramovi¢ Bojana cT1p.564

ONMEH3VUOHUNPAHE HA KOJTOBO3HA KOHCTPYKUWJA 3A N3ITPAOBA HA
ABTOINAT A2 TOCTMBAP-KMYEBO, OEJTHMUA BYKOJYAHN — KNYEBO

Oparan Oumutpurescku, Japko Nnuesckn, Carwba CtoweBcka, [yliaHka Kaxneska,

["opru Bacvnescku CcTp.547

WMOEJHO PELWEHNE M OMNMPABOAHOCT 3A MU3BEOBA HA EQHOJIEHTHA KPY>KHA
KPCTOCHMUA BO BEPOBO

AnekcaHngap maeuHoB, bpaHka ApMeHcka CcTp.557

INFRASTRUCTURE SLOPES: TRADITIONAL METHODS
OR ADVANCED MODELLING

Susinov Bojan cTp.567
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SAWUTUTHN MEPK HA KOCUHU KAJ NMATHATA NHOPACTPYKTYPA
CO MNPCKAH BETOH

Ceap Abasn, bynent Cynooua cTp.577

ADDITIVES FOR BITUMINOUS CONGLOMERATES POLYMER PB25

David Poletti, Stefano Caniati, Ricardo Ferraresi cTp.587

NPUMEHA HA KOHTYPHN MUHVPAHA BO ®YHKLIMJA HA CTABUITHOCT HA
KOCWHW O YCEK

Pucto [ambos, ®paiuep bpaxmumaj, nnja Jambos cTp.597

ACOAITTHN MELLABNH CO YTOTPEBA HA OOOATOK NONNMEP
B 25 BO ACOAJTTHATA MACA

MapjaH JleBajkoBcku cTp.608

BUTYMEHCKA XOPOU3ONALMJA HA BETOHCKN MOCTOBW

CT1ojaHuye CTojaHoB, Jbybomup Tpajues cTp.615



